EUROPEAN COMMISSION 
Directorate-General for Research and Innovation 
RTD.C- Clean Planet 
C.4- EURATOM Research 
AMENDMENT  No AMD-101052200-502 Project: 101052200  - EUROfusion 
The parties agree to amend the Agreement as follows ('Amendmenť): 1. Addition of an affiliated entity
The following new affiliated entity(ies) are added as from: 
· HEINRICH-HEINE-UNIVERSITAET  DUESSELDORF  (HHU),  linked  to FORSCHUNGSZENTRUM JULICH GMBH (FZJ): I January 2025 
· STICHTING  NETHERLANDS ESCIENCE  CENTER  (NLeSC),  linked  to  STICHTING NEDERLANDSE  WETENSCHAPPELIJK  ONDERZOEK  INSTITUTEN  (DIFFER):  I January 2024
· ZAPADOCESKA UNIVERZITA V PLZNI (UWB), linked to USTAV FYZIKY PLAZMATU AV CR V V I (!PP.CR): I January 2025
This implies the following changes to the Agreement: 
· The new affiliated entity(ies) and the entry date are added to the list of participants in the Data Sheet.
· The new affiliated entity(ies) are added to Article 8:
· HEINRICH-HEINE-UNIVERSITAET  DUESSELDORF  (HHU),  PIC  999856116, linked to FORSCHUNGSZENTRUM ruLICH  GMBH (FZJ)
· STICHTING  NETHERLANDS ESCIENCE  CENTER  (NLeSC),  PIC  946813800, linked  to  STICHTING  NEDERLANDSE  WETENSCHAPPELIJK  ONDERZOEK INSTITUTEN (DIFFER)
· ZAPADOCESKA UNIVERZITA V PLZNI (UWB), PIC 999843894, linked to USTAV FYZIKY PLAZMATU AV CR V V I (!PP.CR)
2 . Change of Annex 1 
Annex 1  is changed and replaced by the Annex I attached to this Amendment. 
3. Change of Annex 2
The estimated budget in Annex 2 is changed. 
This implies the following changes to the Agreement: 
· Annex 2 is changed and replaced by the Annex 2 attached to this Amendment.
· The tahle on maximum grant amount and total estimated eligible costs and contributions in the Data Sheet is updated.
4. Change concerning customised unit costs/contributions (Annex 2b)
The customised unit calculation in Annex 2b is updated and the beneficiaries may charge units accordingly. 
All other provisions of the  Agreement and its Annexes remain unchanged. This Amendment enters into force on the day ofthe  last signature. 
This An1endment takes effect on the date(s) mentioned in the amendment clause(s) ( or - if n  o date was chosen - on the same date the Amendment enters into force). 
Please inform the other members ofy  our consortium (if any) ofthis Amendment. SIGNATURES 
For the coordinator  For the granting authority 
Done in English 
Enclosures:  Grant Agreement Data Sheet 
Grant Agreement Annex 1 Grant Agreement Annex 2 Grant Agreement Annex 2b 
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PROJECT SUMMARY 
 
	Project summary 
Grant Preparation (General Infonnation  screen) - Provide an overal/ description of your project (including context and overall objectives, planned activities and main achievements, and  expected results and impacts (on target groups, change  procedures, capacities, innovation etc)). This summary should give readers a clear idea of what your project is about. 
Use the project summary from your proposal. 

	EUROfusion's  updated Fusion Research Roadmap aims to acquire the necessmy knowledge to start constructing a demonstration fusion power plant (DEMO) five years after ITER is in full-power operation. DEMO will deliver fusion electricity to the grid early in the second half of the century. The Roadmap has been articu!ated in eight different Missions. The present proposal has the goal of implementing the activities described in the Roadmap during Horizon Europe through a joint programme of the members of the EUROfusion Consortium, with the following high-level objectives 
1. Construct and commission ITER;
2. Secure the success of future ITER operation via preparation and experiments on present devices;
3. Develop the conceptual design of a DEMO fusion power plant;
4. Finalise the design and construct a fusion spectrum neutron source (IFMIF-DONES);
5. Advance the stellarator as an altemative approach to fusion power plants;
6. Prepare the ITER and DEMO generations of scientists, engineers and operators;
7. Promote innovation and European industry competitiveness in fusion technology and beyond.
The ITER success remains an important overarching objective of the programme and much attention is devoted to ensure that ITER operation is properly prepared, and that a new generation of scientists and engineers is thoroughly educated and trained for its exploitation. DEMO is the only step between ITER and a commercial fusion power plant. To achieve the goal of fusion electricity demonstration in the early 2050-ies, the DEMO Conceptual Design has to be completed by 2030 at the !atest, to allow the start of the Engineering Design Activities. DEMO cannot be defined and designed by research laboratories alone, but requires the full invo!vement of industry in all technological and systems aspects of the design. Therefore, specific provisions for the involvement of industry in the Consortium activities are envisaged. 
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	Number 
	Role 
	Short name 
	Legal name 
	Country  PIC 

	1 
	coo
	lvlPG 
	MAX-PLANCK-G ESELLSCHAFT ZUR FORDERUNG DER \1/ISSENSCHAFTEN EV 
	DE 
	999990267 

	1.1 
	AE 
	TUM 
	TECHNISCHE UNIVERSITAET MUENCHEN 
	DE 
	999977463 

	1.2 
	AE 
	GSI 
	GSI HELMHOLTZZENTRUM FUR 
	DE 
	999995214 

	
	
	
	SCHWERIONENFORSCHUNG GMBH 
	
	

	2 
	BEN 
	OEAW 
	OESTERREICHISCHE AKADEMIE DER \1/ISSENSCHAFTEN 
	AT 
	999823912 

	2.1 
	AE 
	RSA 
	RESEARCH STUDIOS AUSTRIA FORSCHUNGSGESELLSCHAFT MBH 
	AT 
	998779416 

	2.2 
	AE 
	TU Graz 
	TECHNISCHE UNIVERSITAET GRAZ 
	AT 
	999977948 

	2.3 
	AE 
	UIBK 
	UNIVERSITAET INNSBRUCK 
	AT 
	999869114 

	2.4 
	AE 
	TU Wien 
	TECHNISCHE UNIVERSITAET \1/IEN 
	AT 
	999979888 
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	PARTICIPANTS 
Grant Preparation (Beneficiaries screen)- Enter the info. 

	Number 3 
	Role BEN 
	Short name LPP-ERM-KMS 
	Legal name 
ECOLE ROYALE :MILITAIRE - KONINKLIJKE :MILITAIRE SCHOOL 
	Country BE 
	PIC 9998315

	3.1 3.2 
	AE AE 
	SCK-CEN UCLouvain 
	STUDIECENTRillv1 VOOR KERNENERGIE CENTRE D'ETUDE DE L'ENERGIE NUCLEAIRE 
UNIVERSITE CATHOLIQUE DE LOUVAIN 
	BE BE 
	9999867 9999806

	3.3 
	AE 
	KUL 
	KATHOLIEKE UNIVERSITEIT LEUVEN 
	BE 
	9999913

	3.4 
	AE 
	Ugent 
	UNIVERSITEIT GENT 
	BE 
	9999860

	3.5 
	AE 
	ULB 
	UNIVERSITE LIBRE DE BRUXELLES 
	BE 
	9999862

	4 
	BEN 
	INRNE 
	INSTITUTE OF NUCLEAR RESEARCH AND NUCLEAR ENERGY - BULGARIAN ACADEMY OF SCIENCES 
	BG 
	9994821

	4.1 
	AE 
	SUSKO 
	SOFIA UNIVERSITY ST KLIMENT OHRlDSKI 
	BG 
	9998876

	4.2 
	AE 
	ISSP 
	INSTITUTE OF SOLID STATE PHYSICS BULGARIAN ACADEMY OF SCIENCES 
	BG 
	9975798

	4.3 
	AE 
	IE 
	INSTITUT PRO ELEKTRONIKA NA BAN - INSTITUTE OF ELECTRONICS BULGARIAN ACADEMY OF SCIENCES 
	BG 
	9902380

	5 
	BEN 
	RBI 
	RUDER BOSKOVIC INSTITUTE 
	HR 
	9998750

	5.1 
	AE 
	IF 
	INSTITUT ZA FIZIKU 
	HR 
	9913520

	5.2 
	AE 
	FESB 
	SVEUCILISTE U SPLITU, FAKULTET ELEKTROTEHNIKE, STROJARSTVA I BRODOGRADNJE 
	HR 
	9965581

	5.3 
	AE 
	FSB 
	SVEUCILISTE U ZAGREBU, FAKULTET STROJARSTVA I BRODOGRADNJE 
	HR 
	9968274

	6 
	BEN 
	IPPCR 
	USTAV FYZIKY PLAZMATU AV CR V V I 
	cz 
	9988090

	6.1 
	AE 
	CVR 
	CENTRillv1 VYZKUMU REZ SRO 
	cz 
	9961538

	6.2 
	AE 
	FMP 
	UNIVERZITA KARLOVA 
	cz 
	9999234

	6.3 
	AE 
	FNSPE 
	CESKE VYSOKE UCENI TECHNICKE V PRAZE 
	cz 
	9998487

	6.4 6.5 
	AE AE 
	NPI UWB 
	USTAV JADERNE FYZIKY AV CR ZAPADOCESKA UNIVERZITA V PLZNI 
	cz cz 
	9999694 9998438

	7 
	BEN 
	DIU 
	DANMARKS TEKNISKE UNIVERSITET 
	DK 
	9999906

	7.1 
	AE 
	SDU 
	SYDDANSK UNIVERSITET 
	DK 
	9999046

	7.2 
	AE 
	AAU 
	AALBORG UNIVERSITET 
	DK 
	9999040

	7.3 
	AE 
	AU 
	AARHUS UNIVERSITET 
	DK 
	9999977

	8 
	BEN 
	UT 
	TARTU ULIKOOL 
	EE 
	9998950

	9 
	BEN 
	VIT 
	TEKNOLOGIAN TUTKIMUSKESKUS VIT OY 
	FI 
	9327604

	9.1 
	AE 
	Aalto 
	AALTO KORKEAKOULUSAATIO SR 
	FI 
	9912560

	9.2 
	AE 
	UH 
	HELSINGIN YLIOPISTO 
	FI 
	9999945


75 75 
64 34 96 90 81 
41 17 
81 
31 29 16 
85 
01 20 34 44 12 94 55 16 34 36 13 40 96 35 
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	Number 9.3 
	Role AE 
	Short name TUNI 
	Legal name 
TAMPEREEN KORKEAKOULUSAATIO SR 
	Country FI 
	PIC 902999288 

	9.4 
	AE 
	AboA 
	ABO AKADEJ\AI 
	FI 
	999903355 

	9.5 
	AE 
	LUT 
	LAPPEENRANNAN-LAHDEN TEKNILLINEN YLIOPISTO LUT 
	FI 
	999591209 

	9.6 
	AE 
	FPH 
	FORTUM POWER AND HEAT OY 
	FI 
	962828306 

	9.7 
	AE 
	CSC 
	CSC-TIETEEN TIETOTEKNIIKAN KESKUS OY 
	FI 
	999645820 

	10 
	BEN 
	CEA 
	CO:MMISSARIAT A LENERGIE ATOJ\AIQUE ET AUX ENERGIES ALTERNATIVES 
	FR 
	999992401 

	10.1 
	AE 
	CNRS 
	CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE CNRS 
	FR 
	999997930 

	10.2 
	AE 
	INRIA 
	INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET AUTOMATIQUE 
	FR 
	999547074 

	10.3 10.4 
	AE AE 
	AMU UL 
	UNIVERSITE D'AIX MARSEILLE UNIVERSITE DE LORRAINE 
	FR FR 
	955518483 954831626 

	10.5 
	AE 
	POLYTECHNIQUE
	 ECOLE POLYTECHNIQUE 
	FR 
	999864264 

	10.6 
	AE 
	COTED'AZUR 
	UNIVERSITE COTE D'AZUR 
	FR 
	897482801 

	10.7 10.8 
	AE AE 
	UNISTRA PARIS-SACLAY 
	UNIVERSITE DE STRASBOURG UNIVERSITE PARIS-SACLAY 
	FR FR 
	996569950 897067059 

	10.9 
	AE 
	SORBONNE 
	SORBONNE UNIVERSITE 
	FR 
	909875521 

	10.10 
	AE 
	USTV 
	UNIVERSITE DE TOULON 
	FR 
	996758324 

	10.11 
	AE 
	UTOULOUSE III 
	UNIVERSITE PAUL SABATIER TOULOUSE III 
	FR 
	999851169 

	10.12 
	AE 
	Univ Bordeaux 
	UNIVERSITE DE BORDEAUX 
	FR 
	949735440 

	10.13 
	AE 
	SORBONNE NORD 
	UNIVERSITE PARIS 13 
	FR 
	999489941 

	10.14 
	AE 
	ECM 
	ECOLE CENTRALE DE MARSEILLE EGIM 
	FR 
	996648132 

	10.15 
	AE 
	ECL 
	ECOLE CENTRALE DE LYON 
	FR 
	999510311 

	10.16 
	AE 
	EC LILLE 
	CENTRALE LILLE INSTITUT 
	FR 
	999878038 

	10.17 
	AE 
	Univ Rouen 
	UNIVERSITE DE ROUEN NORMANDIE 
	FR 
	999465982 

	10.18 
	AE 
	Rennes I 
	UNIVERSITE DE RENNES 
	FR 
	884014060 

	10.19 
	AE 
	Rennes II 
	UNIVERSITE RENNES II 
	FR 
	999956220 

	10.20 
	AE 
	ENS Rennes 
	ECOLE NORMALE SUPERlEURE DE RENNES 
	FR 
	944762056 

	10.21 10.22 
	AE AE 
	UBS OCA 
	UNIVERSITE DE BRETAGNE SUD OBSERVATOIRE DE LA COTE D'AZUR (OCA) 
	FR FR 
	999862227 991782030 

	10.23 
	AE 
	IRSN 
	INSTITUT DE RADIOPROTECTION ET DE SURETE NUCLEAIRE 
	FR 
	999480726 

	10.24 
	AE 
	UDuHavre 
	UNIVERSITE LE HAVRE NORMANDIE 
	FR 
	989746000 

	10.25 
	AE 
	IMT 
	INSTITUT J\AINES-TELECOM 
	FR 
	999849326 


 
	PARTICIPANTS 
Grant Preparation (Beneficiaries screen)- Enter the info. 

	Number 10.26 
	Role AE 
	Short name UVSQ 
	Legal name 
UNIVERSITE DE VERSAILLES SAINT- QUENT1N-EN-YVELINES 
	Country FR 
	PIC 9998371

	10.27 
	AE 
	UGA 
	UNIVERSITE GRENOBLE ALPES 
	FR 
	8973791

	10.28 
	AE 
	U-Paris
	UNIVERSITE PARIS CITE 
	FR 
	8976910

	10.29 
	AE 
	UBO 
	UNIVERSITE DE BRETAGNE OCCIDENTALE 
	FR 
	9999026

	10.30 
	AE 
	ESILV 
	ASSOCIATION LEONARD DE V1NCI 
	FR 
	9496580

	11 
	BEN 
	FZJ 
	FORSCHUNGSZENTRUM JULICH G:MBH 
	DE 
	9999804

	11.1 12 
	AE BEN 
	HHU KIT 
	HE1NRICH-HEINE-UNIVERSITAET DUESSELDORF 
KARL SRUHER 1NSTITUT FUER TECHNOLOGIE 
	DE DE 
	9998561 9907976

	13 13.1 
	BEN AE 
	NCSRD TUC 
	NATIONAL CENTER FOR SCIENTIFIC RESEARCH "DEMOKRITOS" 
POLYTECHNEIO KRITIS 
	EL EL 
	9999782 9247738

	13.2 
	AE 
	NTUA 
	ETHNICON METSOVION POLYTECHNION 
	EL 
	9999781

	13.3 
	AE 
	NKUA 
	ETHNIKO KAI KAPODISTRIAKO PANEPISTIMIO ATHINON 
	EL 
	9996430

	13.4 
	AE 
	AUTh 
	ARISTOTELIO PANEPISTIMIO THESSALONIKIS 
	EL 
	9998956

	13.5 
	AE 
	Uoloannina 
	PANEPISTIMIO IOANNINON 
	EL 
	9998528

	13.6 
	AE 
	UTH 
	PANEPISTIMIO THESSALIAS 
	EL 
	9861521

	13.7 
	AE 
	HMU 
	ELLINIKO MESOGEIAKO PANEPISTIMIO 
	EL 
	8991327

	13.8 
	AE 
	UoPatras 
	PANEPISTIMIO PATRON 
	EL 
	9998945

	13.9 
	AE 
	FORTH 
	IDRYMA TECHNOLOGIAS KAI EREVNAS 
	EL 
	9999958

	14 
	BEN 
	EK-CER 
	HUN-REN ENERGIATUDOMANYI KUTATOKOZPONT 
	HU 
	9547219

	14.1 
	AE 
	ATOMKI 
	ATOMMAGKUTATO INTEZET 
	HU 
	9998698

	14.2 
	AE 
	BMENTI 
	BUDAPESTI MUSZAKI ES GAZDASAGTUDOMANYIEGYETEM 
	HU 
	9999042

	14.3 
	AE 
	WIGNER RCP 
	WIGNER FIZIKAI KUTATOKOZPONT 
	HU 
	9547221

	15 
	BEN 
	DCU 
	DUBL1N CITY UNIVERSITY 
	IE 
	9998925

	15.1 
	AE 
	ucc 
	UNIVERSITY COLLEGE CORK -NATIONAL UNIVERSITY OF IRELAND, CORK 
	IE 
	9999757

	16 16.1 
	BEN AE 
	ENEA RFX 
	AGENZIA NAZIONALE PER LE NUOVE TECNOLOGIE, L'ENERGIA E LO SVILUPPO ECONOMICO SOSTENIBILE 
CONSORZIO RFX 
	IT IT 
	9999885 9988733

	16.2 
	AE 
	CNR 
	CONSIGLIO NAZIONALE DELLE RICERCHE 
	IT 
	9999795

	16.3 
	AE 
	CREATE 
	C.R.EAT.E. CONSORZIO DI RICERCA
	IT 
	9547184


04 
08 60 76 34 70 16 
74 39 
48 42 07 
92 
18 50 71 28 93 19 
90 28 
13 88 17 
21 
12 00 27 
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	Number 
	Role 
	Short name 
	Legal name 
PER L'ENERGIA L AUTOMAZIONE E LE TECNOLOGIE DELL'ELETTROMAGNETISMO 
	Country 
	PIC 

	16.4 
	AE 
	UniTorVergata 
	UNIVERSITA DEGLI STUDI DI ROMA TOR VERGATA 
	IT 
	9998448

	16.5 
	AE 
	PoliTo 
	POLITECNICO DI TORINO 
	IT 
	9999777

	16.6 
	AE 
	UniRomaTre 
	UNIVERSITA DEGLI STUDI ROMA TRE 
	IT 
	9998661

	16.7 
	AE 
	UniPalermo 
	UNIVERSITA DEGLI STUDI DI PALERMO 
	IT 
	9997342

	16.8 
	AE 
	UniPisa 
	UNIVERSITA DI PISA 
	IT 
	9998627

	16.9 
	AE 
	UniMiB 
	UNIVERSITA' DEGLI STUDI DI MILANO- BICOCCA 
	IT 
	9999235

	16.10 
	AE 
	PoliMi 
	POLITECNICO DI MILANO 
	IT 
	9998798

	16.11 
	AE 
	U niCatania 
	UNIVERSITA DEGLI STUDI DI CATANIA 
	IT 
	9998740

	16.12 
	AE 
	UniSapienza 
	UNIVERSITA DEGLI STUDI DI ROMA LA SAPIENZA 
	IT 
	9999877

	16.13 
	AE 
	CSM-RINA 
	RINA CONSULTING - CENTRO SVILUPPO MATERIALI SPA 
	IT 
	9984530

	16.14 
	AE 
	ANN-Ansaldo 
	ANSALDO NUCLEARE SPA 
	IT 
	9981674

	16.15 
	AE 
	LT Calcoli 
	L.T.CALCOLI SRL
	IT 
	9411484

	16.16 
	AE 
	U ni Cagliari 
	UNIVERSITA DEGLI STUDI DI CAGLIARI 
	IT 
	9998416

	16.17 
	AE 
	UniTuscia 
	UNIVERSITA DEGLI STUDI DELLA TUSCIA 
	IT 
	9998963

	16.18 
	AE 
	CINECA 
	CINECA CONSORZIO INTERUNIVERSITARIO 
	IT 
	9998434

	16.19 
	AE 
	INFN 
	ISTITUTO NAZIONALE DI FISICA NUCLEARE 
	IT 
	9999927

	16.20 
	AE 
	DIT 
	CONSORZIO PERL ATTUAZIONE DEL PROGETTO DIVERTOR TOKAMAK TEST DIT SCARL 
	IT 
	8960535

	16.21 
	AE 
	ENI 
	ENI SPA 
	IT 
	9979049

	17 
	BEN 
	ISSP-UL 
	LATVIJAS UNIVERSITATES CIETVIELU FIZIKAS INSTITUTS 
	LV 
	9998521

	17.1 
	AE 
	UoL 
	LATVIJAS UNIVERSITATE 
	LV 
	9998718

	18 
	BEN 
	LEI 
	LIETUVOS ENERGETIKOS INSTITUTAS 
	LT 
	9995176

	19 
	BEN 
	UM 
	UNIVERSITA TA MALTA 
	MT 
	9998870

	20 
	BEN 
	DIFFER 
	STICHTING NEDERLANDSE WETENSCHAPPELIJK ONDERZOEK INSTITUTEN 
	NL 
	9996240

	20.1 
	AE 
	UT 
	UNIVERSITEIT TWENTE 
	NL 
	9999008

	20.2 20.3 20.4 
	AE AE AE 
	TUie FuseNet NLeSC 
	TECHNISCHE UNIVERSITEIT EINDHOVEN FUSENET 
STICHTING NETHERLANDS ESCIENCE CENTER 
	NL NL NL 
	9999772 9422218 9468138


64 
54 07 84 12 31 
81 61 45 
11 
43 18 63 71 09 89 06 
61 39 
30 83 59 92 
33 69 20 00 
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	Number 21 
	Role BEN 
	Short name IPPLM 
	Legal name 
INSTYTUT FIZYKI PLAZMY I LASEROWEJ MIKROSYNTEZY IM. SYLWESTRA KALISKIEGO 
	Country PL 
	PIC 999787828 

	21.1 21.2 
	AE AE 
	WUT NCBJ 
	POLITECHNIKA WARSZAWSKA 
NARODOWE CENTRUMBADANJADROWYCH 
	PL PL 
	999884052 999506722 

	21.3 21.4 
	AE AE 
	WPUT MUS 
	ZACHODNIOPOMORSKI UNIWERSYTET TECHNOLOGICZNY W SZCZECINIE 
POLITECHNIKA MORSKA W SZCZECINIE 
	PL PL 
	992816050 972636267 

	21.5 
	AE 
	PSNC 
	INSTYTUT CHEMII BIOORGANICZNEJ POLSKIEJ AKADEMII NAUK 
	PL 
	999586359 

	21.6 
	AE 
	AGH 
	AKADEMIA GORNICZO-HUTNICZA IM. STANISLAWA STASZICA W KRAKOWIE 
	PL 
	999844573 

	21.7 
	AE 
	IFJPAN 
	THE HENRYK NIEWODNICZANSKI INSTITUTE OF NUCLEAR PHYSICS, POLISH ACADEMY OF SCIENCES 
	PL 
	999611579 

	21.8 
	AE 
	OU 
	UNIWERSYTET OPOLSKI 
	PL 
	996872396 

	21.9 
	AE 
	NCU 
	UNIWERSYTET MIKOLAJA KOPERNIKA W TORUNIU 
	PL 
	999836619 

	21.10 21.11 
	AE AE 
	USz ILT 
	UNIWERSYTET SZCZECINSKI 
INSTYTUT NISKICH TEMPERATUR I BADAN STRUKTURALNYCH IM. WLODZIMIERZA TRZEBIATOWSKIEGO POLSKIEJ AKADEMII NAUK 
	PL PL 
	999851460 996614182 

	21.12 
	AE 
	TUL 
	POLITECHNIKA LODZKA 
	PL 
	999886671 

	21.13 
	AE 
	S2I 
	S2INNOVATION SP. Z O.O. 
	PL 
	896906233 

	21.14 
	AE 
	PUT 
	POLITECHNIKA POZNANSKA 
	PL 
	999659691 

	21.15 
	AE 
	IMiF 
	SIEC BADAWCZA LUKASIEWICZ - INSTYTUT MIKROELEKTRONIKI I FOTONIKI 
	PL 
	892247711 

	22 
	BEN 
	IST 
	INSTITUTO SUPERIOR TECNICO 
	PT 
	999992983 

	22.1 
	AE 
	I ST-ID 
	IST-ID ASSOCIACAO DO INSTITUTO SUPERIOR TECNICOPARA A INVESTIGACAO E O DESENVOLVIMENTO 
	PT 
	954983722 

	23 
	BEN 
	IAP 
	INSTITUTUL DE FIZICA ATOMICA 
	RO 
	999831284 

	23.1 
	AE 
	NILPRP 
	INSTITUTUL NATIONAL DE CERCETARE DEZVOLTARE PENTRU FIZICA LASERILOR PLASMEI SI RADIATIEI 
	RO 
	999499253 

	23.2 
	AE 
	NIMP 
	INSTITUTUL NATIONAL DE CERCETARE DEZVOLTARE PENTRU FIZICA MATERIALELOR 
	RO 
	996587119 

	23.3 
	AE 
	UAIC 
	UNIVERSITATEA ALEXANDRU IOANC  UZA DIN IASI 
	RO 
	999887738 
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	Number 
	Role 
	Short name 
	Legal name  Country  PIC 

	23.4 
	AE 
	Ucv 
	UNIVERSITATEA DIN CRAIOVA 
	RO 
	999632434 

	23.5 23.6 
	AE AE 
	UTCN ICIT 
	UNIVERSITATEA TEHNICA CLUJ-NAPOCA 
NATIONAL RESEARCH AND DEVELOFMENT INSTITUTE FOR CRYOGENICS AND ISOTOPIC TECHNOLOGIES ICSI RM VALCEA 
	RO RO 
	999897244 999561430 

	23.7 
	AE 
	IFIN-HH 
	INSTITUTUL NATIONAL DE CERCETARE- DEZVOLTARE PENTRU FIZICA SI INGINERIE NUCLEARA-HORIA HULUBEI 
	RO 
	999488777 

	24 
	BEN 
	JSI 
	INSTITUT JOZEF STEFAN 
	SI 
	999971837 

	24.1 
	AE 
	UNILJ 
	UNIVERZA V LJUBLJANI 
	SI 
	999923240 

	24.2 
	AE 
	Cosylab 
	COSYLAB LABORATORIJ ZA KONTROLNE SISTEME DD 
	SI 
	991562034 

	24.3 
	AE 
	IMT-SI 
	INSTITUT ZA KOVINSKE 11ATERIALE IN TEHNOLOGIJE 
	SI 
	986462550 

	25 
	BEN 
	CIE11AT 
	CENTRO DE INVESTIGACIONES ENERGETICAS MEDIOAMBIENTALES Y TECNOLOGICAS 
	ES 
	999614877 

	25.1 
	AE 
	CIMNE 
	CENTRE INTERNACIONAL DE METODES NUMERICS EN ENGINYERIA 
	ES 
	999658721 

	25.2 
	AE 
	Comillas 
	UNIVERSIDAD PONTIFICIA Co:tv!ILLAS 
	ES 
	999907817 

	25.3 
	AE 
	UNED 
	UNIVERSIDAD NACIONAL DE EDUCACION A DISTANCIA 
	ES 
	999863294 

	25.4 
	AE 
	UC3M 
	UNIVERSIDAD CARLOS III DE MADRID 
	ES 
	999899572 

	25.5 
	AE 
	UPC 
	UNIVERSITAT POLITECNlCA DE CATALUNYA 
	ES 
	999976202 

	25.6 
	AE 
	UPM 
	UNIVERSIDAD POLITECNICA DE MADRID 
	ES 
	999974844 

	25.7 
	AE 
	ULPGC 
	UNIVERSIDAD DE LAS PAL11AS DE GRAN CANARIA 
	ES 
	999929739 

	25.8 
	AE 
	UPV-EHU 
	UNIVERSIDAD DEL PAIS VASCO/ EUSKAL HERRIKO UNIBERTSITATEA 
	ES 
	999865234 

	25.9 
	AE 
	US 
	UNIVERSIDAD DE SEVILLA 
	ES 
	999862518 

	25.10 
	AE 
	BSC 
	BARCELONA SUPERCOMPUTING CENTER CENTRO NACIONAL DE SUPERCOMPUTACION 
	ES 
	999655520 

	25.11 25.12 
	AE AE 
	EAI IREC 
	EMPRESARIOS AGRUPADOS INTERNACIONAL SA 
FUNDACIO INSTITUT DE RECERCA DE L'ENERGIA DE CATALUNYA 
	ES ES 
	999805191 996435993 

	25.13 
	AE 
	IQS 
	INSTITUT QUIMlC DE SARRIA 
	ES 
	998625865 

	25.14 
	AE 
	CEIT 
	ASOCIACION CENTRO TECNOLOGICO CEIT 
	ES 
	999605662 

	25.15 
	AE 
	UA 
	UNIVERSIDAD DE ALICANTE 
	ES 
	999895886 
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	PARTICIPANTS 
Grant Preparation (Beneficiaries screen)- Enter the info. 

	Number 25.16 
	Role AE 
	Short name URJC 
	Legal name 
UNIVERSIDAD REY WAN CARLOS 
	Country ES 
	PIC 9998862

	25.17 
	AE 
	CSIC 
	AGENCIA ESTATAL CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS 
	ES 
	9999917

	25.18 
	AE 
	BTESA 
	BROAD TELECOM SA 
	ES 
	9184544

	25.19 
	AE 
	INDRA 
	INDRA SISTEMAS SA 
	ES 
	9999591

	25.20 
	AE 
	UVA 
	UNIVERSIDAD DE VALLADOLID 
	ES 
	9998628

	25.21 
	AE 
	ESTEYCO 
	ESTEYCO SA 
	ES 
	93592816

	25.22 
	AE 
	UGR 
	UNIVERSIDAD DE GRANADA 
	ES 
	999882015

	25.23 
	AE 
	ESS Bilbao 
	CONSORCIO FARA LA CONSTRUCCION, EQUIPAMIENTO Y EXPLOTACION DE LA SEDE ESPANOLA DE LA FUENTE EUROPEA DE NEUTRONES POR ESPALACION 
	ES 
	9995619

	25.24 25.25 
	AE AE 
	USAL AVS 
	UNIVERSIDAD DE SALAMANCA 
AVS ADDED VALDE INDUSTRIAL ENGINEERING SOLUTIONS SLU 
	ES ES 
	9998466 9726284

	25.26 
	AE 
	HEFFEN 
	HEFFEN TECHNOLOGIES SL 
	ES 
	8911951

	25.27 
	AE 
	IDOM 
	IDOM CONSULTING, ENGINEERING, ARCHITECTURE S.A.U. 
	ES 
	9997919

	25.28 
	AE 
	OROLIA 
	SAFRAN ELECTRONICS & DEFENSE SPAIN SOCIEDAD LIMITADA 
	ES 
	98802395

	25.29 
	AE 
	UCLM 
	UNIVERSIDAD DE CASTILLA -LA MANCHA 
	ES 
	9998402

	25.30 
	AE 
	IFMIF-DONES 
	CONSORCIO IFMIF-DONES ESPANA 
	ES 
	88940590

	25.31 
	AE 
	CLPU 
	CONSORCIO FARA EL DISENO, CONSTRUCCION, EQUIPAMIENTO Y EXPLOTACION DEL CENTRO DE LASERES PULSADOSULTRACORTOSULTRAINTENSOS 
	ES 
	9981367

	26 
	BEN 
	VR 
	VETENSKAPSRADET - SWEDISH RESEARCH COUNCIL 
	SE 
	9995861

	26.1 
	AE 
	KTH 
	KUNGLIGA TEKNISKA HOEGSKOLAN 
	SE 
	9999909

	26.2 
	AE 
	uu 
	UPPSALA UNIVERSITET 
	SE 
	9999850

	26.3 
	AE 
	Chalmers 
	CHALMERS TEKNISKA HOGSKOLA AB 
	SE 
	999980373

	26.4 
	AE 
	RISE 
	RISE RESEARCH INSTITUTES OF SWEDEN AB 
	SE 
	9996134

	26.5 
	AE 
	ULUND 
	L UNDS UNIVERSITET 
	SE 
	9999013

	27 
	BEN 
	KIPT 
	NATIONAL SCIENCE CENTER KHARKOV INSTITUTE OF PHYSICS AND TECHNOLOGY 
	UA 
	9698183

	27.1 
	AE 
	KKNU 
	VN. Karazin Kharkiv National University 
	UA 
	9862609

	27.2 
	AE 
	LPNU 
	L VIV POLYTECHNIC NATIONAL UNIVERSITY 
	UA 
	9985793

	27.3 
	AE 
	INRNASU 
	Institute for Nuclear Research of NAS of Ukraine 
	UA 
	9842803

	27.4 
	AE 
	BITP 
	BOGOLYUBOV INSTITUTE FOR 
	UA 
	9850023


83 22 
92 30 09 9 
15 
10 10 
4 6 02 
08 2 91 
65 
46 29 
22 18 20 
84 05 41 12 
 
	PARTICIPANTS 
Grant Preparation (Beneficiaries screen)- Enter the info. 

	Number 
	Role 
	Short name 
	Legal name 
THEORETICAL PHYSICS OF THE NATIONAL ACADEMY OF SCIENCES OF UKRAINE 
	Country 
	PIC 

	27.5 
	AE 
	TSNUK 
	TARAS SHEVCHENKO NATIONAL UNIVERSITY OF KYIV 
	UA 
	99478990

	27.6 28 
	AE AP 
	STCU EPFL 
	SCIENCE AND TECHNOLOGY CENTER IN UKRAINE 
ECOLE POLYTECHNIQUE FEDERALE DE LAUSANNE 
	UA CH 
	93345748 9999739

	29 30 
	AP BEN 
	UKAEA CU 
	UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
UNIVERZITA KOMENSKEHO V BRATISLAVE 
	UK SK 
	9988119 999841566

	30.1 31 
	AE AP 
	IEE SAS UIT 
	Institute of Electrical Engineering, Slov ak Academy of S  ciences 
UiT the Arctic University ofNorway 
	SK NO 
	9979746 9131758
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LIST OFWORKPACKAGES 
 
	Work packages 
GrantPreparation  (WorkPackages screen)-Enter the info. 

	Work PackageNo 
	Work Package name 
	Lead Beneficiary 
	Effort (Person- Months) 
	Start Month 
	End Month 
	Deliverables 

	WPl 
	Tokamak Exploitation (WPTE) 
	1 -11PG 
	11789.83
	1 
	60 
	Dl.l-TE.D.01 Dl.2-TE.D.02 Dl.3-TE.D.03 Dl.4-TE.D.04 Dl.5-TE.D.05 Dl .6 -TE.D.06 Dl.7-TE.D.07 Dl.8 -TE.D.08 Dl.9 -TE.D.09 Dl. 10 -TE.D.10 Dl . 12 -TE.D.12 Dl.13-TE.D.13 Dl.14-TE.D.14 

	WP2 
	IT-60SA Exploitation  (WPSA) 
	16 -ENEA 
	1103.75 
	1 
	60 
	D2.1 - SAD.01 D2.2- SAD.02 D2.3 - SAD.03 D2.4 - SAD.04 D2.5- SAD.05 D2.6 - SAD.06 D2.8 - SAD.OS D2.10 -SAD.10 

	WP3 
	W7-X Exploitation (WPW7X) 
	1 -11PG 
	4615.91 
	1 
	60 
	D3.1 -W7X.D.01 D3.2- W7X.D.02 D3.3- W7X.D.03 D3.4- W7X.D.04 D3.5- W7X.D.05 D3.6 -W7X.D.06 
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	Work packages 
	

	Grant P reparation (W ork P ackages screen) - Enter the info. 
	

	Work PackageNo 
Work Package name 
	Lead Beneficiary 
Effort (Person- Months) 
Start Month 
End Month 
Deliverables 

	
	
	
	
	
	
	D3.7- W7X.D.07 D3.8- W7X.D.08 D3.9- W7X.D.09 

	
	
	
	
	
	
	D3.10- W7X.D. 10 D3.l l - W7X.D. l l D3.12-W7X.D.12 

	
	
	
	
	
	
	D3.13- W7X.D.13 D3.14-W7X.D.14 D3.15-W7X.D.15 

	WP4 
	Advanced Computing (WPAC) 
	1-MPG
	6585.90 
	1 
	60 
	D4.l -AC.D.Ol 

	
	
	
	
	
	
	D4.4 -AC.D.04 D4.5-AC.D.05 

	
	
	
	
	
	
	D4.6- AC.D.06 D4.7-AC.D.07 D4.8-AC.D.08 

	WP5 
	Plasma Wall Interaction and Exhaust (WPPWlE) 
	11 - FZJ 
	4705.60 
	1 
	60 
	D5.l -PW1E.D.0l D5.2- PWlE.D.02 D5.3- PWlE.D.03 

	
	
	
	
	
	
	D5.4- PWlE.D.04 D5.5- PWlE.D.05 D5.6- PWlE.D.06 

	
	
	
	
	
	
	D5.7-PW1E.D.07 D5.8-PWlE.D.08 

	
	
	
	
	
	
	D5.9- PWlE.D.09 D5.10 - PWlE.D.10 D5.l l -PWlE.D.11 

	
	
	
	
	
	
	D5.12-PWlE.D.1  2 D5.13- PWlE.D.13 D5.14- PWlE.D.14 

	
	
	
	
	
	
	D5.15 -PWlE.D.15 


	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


 
	Work packages 
	

	Grant P reparation (W ork P ackages screen) - Enter the info. 
	

	Work PackageNo 
Work Package name 
	Lead Beneficiary 
Effort (Person- Months) 
Start Month 
End Month 
Deliverables 

	
	
	
	
	
	
	D5.16- PWIE.D.16 D5. l 7 - PWIE.D.17 D5. l 8 - PWIE.D.18 D5.19- PWIE.D.19 D5.20 - PWIE.D.20 D5.21-  PWIE.D.21 D5.22-  PWIE.D.22 D5.23 - PWIE.D.23 D5.24 - PWIE.D.24 D5.25 - PWIE.D.25 

	WP6 
	Preparation of ITER Operation (WPPrIO) 
	10- CEA
	1924.1
	5  1 
	60
	 D6. l - PRlO.D.01 
D6.2 - PRlO.D.02 D6.3 - PRlO.D.03 D6.4 - PRlO.D.04 D6.5 - PRlO.D.05 D6.6 - PRlO.D.06 D6.7-PR1O.D.07 D6.8-PR1O.D.08 D6.9 - PRlO.D.09 D6.10 - PRlO.D.10 D6. l l - PRlO.D.11 D6.12 - PRlO.D.12 D6.13 - PRlO.D.13 D6.14- PRlO.D.14 D6.15 - PRlO.D.15 D6.16 - PRlO.D.16 D6. l 7 - PRlO.D.17 D6. l 8 -PRlO.D.18 D6.19 - PRlO.D.19 D6.20 - PRlO.D.20 


	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


 
	Work packages 
	

	Grant P reparation (W ork P ackages screen) - Enter the info. 
	

	Work PackageNo 
Work Package name 
	Lead Beneficiary 
Effort (Person- Months) 
Start Month 
End Month 
Deliverables 

	
	
	
	
	
	
	D6.21 -PRIO.D.21 D6.22 - PRIO.D.22 D6.23 -PRIO.D.23 

	
	
	
	
	
	
	D6.24 -PRIO.D.24 D6.25 - PRIO.D.25 D6.26-PRIO.D.26 

	
	
	
	
	
	
	D6.27- PRIO.D.27 D6.28-PRIO.D.28 

	WP7 
	Enabling Research (WPENR) 
	1 -N.IPG 
	4646.25 
	1 
	60 
	D7.1-ENR.D.01 

	
	
	
	
	
	
	D7.2 - ENR.D.02 D7.3 -ENR.D.03 D7.4 -ENR.D.04 

	
	
	
	
	
	
	D7.5- ENR.D.05 

	WP8 
	Design Activities (WPDES) 
	1 -N.IPG 
	2597.82 
	1 
	60 
	D8.1 -DES.D.01 D8.2- DES.D.02 

	
	
	
	
	
	
	D8.3- DES.D.03 D8.4- DES.D.04 D8.5- DES.D.05 

	
	
	
	
	
	
	D8.6-DES.D.06 

	WP9 
	Magnet System (WPMAG) 
	16 - ENEA 
	741.43 
	1 
	60 
	D9.l -MAG.D.01 

	
	
	
	
	
	
	D9.2 -MAG.D.02 D9.3- MAG.D.03 D9.4 -MAG.D.04 

	
	
	
	
	
	
	D9.5- MAG.D.05 D9.6- MAG.D.06 D9.7-MAG.D.07 

	
	
	
	
	
	
	D9.8-MAG.D.08 D9.9- MAG.D.09 D9.10-MAG.D.10 


	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


 
	Work packages 
	

	Grant P reparation (W ork P ackages screen) - Enter the info. 
	

	Work PackageNo 
Work Package name 
	Lead Beneficiary 
Effort (Person- Months) 
Start Month 
End Month 
Deliverables 

	
	
	
	
	
	
	D9.ll -MAG.D.ll 

	WPlO 
	Breeding Blanket (WPBB) 
	12 - KIT 
	5454.98
	1 
	60 
	Dl0.l -BB.D.01 Dl0.2 -BB.D.02 

	
	
	
	
	
	
	Dl0.3 -  BB.D.03 Dl0.4-BB.D.04 Dl0.6 -BB.D.06 

	
	
	
	
	
	
	Dl0.7 -BB.D.07 

	
	
	
	
	
	
	Dl0.8 -BB.D.08 Dl0.9 -BB.D.09 

	
	
	
	
	
	
	Dl0.10-BB.D.10 Dl0.11 -BB.D.ll 

	WPll 
	Plant Electrical Systems (WPPES) 
	16- ENEA 
	427.00 
	1 
	60 
	Dl1  .1 -PES.D.01 

	
	
	
	
	
	
	Dl1  .2- PES.D.02 Dll.3-PES.D.03 Dl1  .4-PES.D.04 

	
	
	
	
	
	
	Dl1  5 -PES.D.05 Dl1  .6-PES.D.06 Dl1  . 7 -PES.D.07 

	WP12 
	Divertor (WPDIV) 
	1-MPG
	3383.53 
	1 
	60 
	Dl2. l   -DIVD.01 Dl2.2 -  DIVD.02 

	
	
	
	
	
	
	Dl2.3 -DIVD.03 Dl2.4-DIVD.04 Dl2.5 -DIVD.05 

	
	
	
	
	
	
	Dl2.8-  DIVD.08 Dl2.9-DIVD.09 Dl210-DIVD.10 

	
	
	
	
	
	
	Dl 2  .11- DIVD.1  1 

	WP13 
	Heating  and Current Drive systems (WPHCD) 
	1-MPG
	886 09 
	1 
	60 
	Dl3.l  -HCD.D.01 Dl3.2 - HCD.D.02 


	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


 
	Work packages 
	

	Grant P reparation (W ork P ackages screen) - Enter the info. 
	

	Work PackageNo 
Work Package name 
	Lead Beneficiary 
Effort (Person- Months) 
Start Month 
End Month 
Deliverables 

	
	
	
	
	
	
	D13.3- HCD.D.03 D13.4-HCD.D.04 D135 -  HCD.D.05 

	
	
	
	
	
	
	D13.6- HCD.D.06 

	WP14 
	Tritium, fuelling & vacuum systems (WPTFV) 
	12- KIT 
	897.59 
	1 
	60 
	Dl4. l -TFV.D.01 D14.2-TFV.D 02 

	
	
	
	
	
	
	Dl4.3-  TFV.D.03 

	
	
	
	
	
	
	Dl4.4-TFV.D.04 D14.5 -TFV.D.05 

	
	
	
	
	
	
	Dl4.6-TFV.D.06 Dl4.7 -  TFV.D.07 D14.8 -TFV.D.08 

	
	
	
	
	
	
	Dl4.9-TFV.D.09 

	
	
	
	
	
	
	Dl4  .11 - TFV.D.11 

	WP15 
	Heatt ransfer , balance-of-plant and  site (WPBOP) 
	16- ENEA 
	1065.04
	1 
	60 
	D15.1 -BOP.D.01 D15.2 - BOP.D.02 D15.3-BOP.D.03 D15.4-BOP.D.04 

	
	
	
	
	
	
	DiS.S -BOP.D.05 

	WP16 
	Diagnostic and Control (WPDC) 
	I I - FZJ 
	1132.44 
	I 
	60 
	D16.1 - DC.D.01 

	
	
	
	
	
	
	D16.2-DC.D.02 D16.3 -DC.D.03 D16.4-DC.D.04 

	
	
	
	
	
	
	D16.5- DC.D.05 D16.6- DC.D.06 D16.7- DC.D.07 

	
	
	
	
	
	
	D16.8-DC.D.08 D16.9-DC.D.09 

	WP17 
	Remote Maintenance Systems (WPRM) 
	1-MPG
	1945.43
	1 
	60 
	Dl 7  .1 - RM.D.01 


	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


 
	Work packages 
	

	Grant P reparation (W ork P ackages screen) - Enter the info. 
	

	Work PackageNo 
Work Package name 
	Lead Beneficiary 
Effort (Person- Months) 
Start Month 
End Month 
Deliverables 

	
	
	
	
	
	
	Dl 7.2 -RM.D.02 Dl 7.3 - RM.D.03 Dl 7.4-RM.D.04 

	
	
	
	
	
	
	Dl 7.5 - RM.D.05 

	WP18 
	Materials (WPMAT) 
	11-FZJ 
	5251.27 
	1 
	60 
	D18.1 - MAT.D.01 D18.2-MAT.D.02 

	
	
	
	
	
	
	Dl 8.3 -MAT.D.03 D18.4-MAT.D.04 D18.5 -MAT.D.05 

	
	
	
	
	
	
	D18 6-MAT.D.06 

	
	
	
	
	
	
	D18.7-MAT.D.07 D18.8 -MAT.D.08 

	WP19 
	Safety and Environment (WPSAE) 
	10-CEA
	1140.72 
	1 
	60 
	D19.1- SAE.D.01 D19.2- SAE.D.02 D19.3 - SAE.D.03 

	
	
	
	
	
	
	D19.4-SAE.D.04 D19.5 - SAE.D.05 D19.6-SAE.D.06 

	
	
	
	
	
	
	D19.7-SAE.D.07 D19.8- SAE.D.08 

	WP20 
	Early Neutron Source (WPENS) 
	25 -CIEMAT 
	3937.10 
	1 
	60 
	D20.1 -ENS.D.01 D20.2 - ENS.D.02 D20.3 -ENS.D.03 

	
	
	
	
	
	
	D20.4-ENS.D.04 D20.5 -ENS.D.05 D20.6- ENS.D.06 

	
	
	
	
	
	
	D20.7-ENS.D.07 D20.8-ENS.D.08 

	WP21 
	Prospective Research & Development (WPPRD) 
	1-MPG
	1742.28 
	1 
	60 
	D21.1 - PRD.D.01 


	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


 
	Work packages 
	

	Grant P reparation (W ork P ackages screen) - Enter the info. 
	

	Work PackageNo 
Work Package name 
	Lead Beneficiary 
Effort (Person- Months) 
Start Month 
End Month 
Deliverables 

	
	
	
	
	
	
	D21.2-PRD.D.02 D21.4- PRD.D.04 D21.5- PRD.D.05 

	
	
	
	
	
	
	D21.6- PRD.D.06 

	WP22 
	Socio-Economic Studies (WPSES) 
	16 - ENEA 
	332.40 
	1 
	60 
	D22. l -SES.D.01 D22.2 - SES.D.02 

	
	
	
	
	
	
	D22.3-SES.D.03 

	
	
	
	
	
	
	D22.4- SES.D.04 D22.5 - SES.D.05 

	
	
	
	
	
	
	D22.6 - SES.D.06 

	WP23 
	Communication (WPCOMM) 
	1 -MPG 
	2.00 
	1 
	60 
	D23. l -CO:MM.D.01 D23.2-Co:tvt:M.D.02 

	
	
	
	
	
	
	D23.3-COMM.D.03 D23.4- COMM.D.04 D23.5- COMM.D.05 

	
	
	
	
	
	
	D23.6-COMM.D.06 D23.7- COMM.D.07 D23.8-COMM.D.08 

	
	
	
	
	
	
	D23.9-COMM.D.09 D23.10-COMM.D.10 D23. l l -COMM.D. 11 

	
	
	
	
	
	
	D23.12-COMM.D.12 D23.13-COMM.D.13 

	
	
	
	
	
	
	D23.14-COMM.D.14 D23.15-COMM.D.15 

	WP24 
	Training and Education (WPTRED) 
	1-MPG
	21083.41 
	1 
	60 
	D24. l -TRED.D.01 

	
	
	
	
	
	
	D24.2-TRED.D.02 D24.3- TRED.D.03 D24.4-TRED.D.04 


	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


 
	Work packages 
	

	Grant P reparation (W ork P ackages screen) - Enter the info. 
	

	Work PackageNo 
Work Package name 
	Lead Beneficiary 
Effort (Person- Months) 
Start Month 
End Month 
Deliverables 

	
	
	
	
	
	
	D24.5-TRED.D.05 D24.6 - TRED.D.06 D24.7- TRED.D.07 

	
	
	
	
	
	
	D24.8 - TRED.D.08 D24.9 - TRED.D.09 D24.10- TRED.D.10 

	
	
	
	
	
	
	D24. l 1 -TRED.D.11 D24.12-TRED.D.12 D24.13- TRED.D.13 

	
	
	
	
	
	
	D24.14-TRED.D.14 D24.15- TRED.D.15 D24.16-TRED.D.16 

	
	
	
	
	
	
	D24. l 7 - TRED.D.17 D24.18 - TRED.D.18 D24.19- TRED.D.19 

	
	
	
	
	
	
	D24.20 - TRED.D.20 D24.21 - TRED.D.21 D24.22- TRED.D.22 

	
	
	
	
	
	
	D24.23 - TRED.D.23 D24.24 - TRED.D.24 D24.25- TRED.D.25 

	
	
	
	
	
	
	D24.26 - TRED.D.26 

	WP25 
	Programme Management Unit (WPP:tvíl.J) 
	1-MPG
	9002.35 
	1 
	60 
	D25.1- PMU.D.01 D25.2 - PMU.D.02 

	
	
	
	
	
	
	D25.3-PMU.D.03 D25.4-PMU.D.04 D25.5-PMU.D.05 

	
	
	
	
	
	
	D25.6- PMU.D.06 D25.7-PMU.D.07 D25.8 - PMU.D.08 


	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


 
	Work packages 
	

	Grant P reparation (W ork P ackages screen) - Enter the info. 
	

	Work PackageNo 
Work Package name 
	Lead Beneficiary 
Effort (Person- Months) 
Start Month 
End Month 
Deliverables 

	WP26 
	Technology Transfer (WPTT) 
	1 - :tv.lPG 
	12.00
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Work package WPl - Tokamak Exploitation (WPTE) 
 
	Work Package Number 
	WPl  [ Lead Beneficiary  [1-MPG 

	Work Package Name StartMonth 
	Tokamak Exploitation (WPTE) 
1 [ EndMonth  I  60 


Objectives 
The main objective of the Work Package Tokamaks Exploitation (WPTE) is to provide the physics basis for ITER and DEMO operational scenarios in a Europe-wide unique integrated approach utilizing machines of different capabilities, sizes and parameters. As no single facility has the possibility to completely test ITER or DEMO scenarios, each EUROfusion facility will address, in a coordinated manner, different aspects of the operating scenarios within a specific operational range. The integration of the accumulated know ledge for prediction towards ITER and DEMO is ensured via outstanding theory and simulation activities within the WPTE and those organized across seven TSVV tasks described in the sub-section Theory and Simulation developments. WPTE addresses mainly the Mission 1 and 2 issues of the Fusion Roadmap, though synergies will be developed with Mission 8, e.g. on plasma wall interaction and exhaust, long pulse 
operation and on 3D plasma physics aspects. 
The WPTE coordinates the scientific programmes performed on JET, ASDEX Upgrade, TCV, MAST Upgrade (MAST­ U)t, WEST and COMPASS-U . It will also be involved in the initial phase of DIT  operation foreseen during the last years ofHorizon Europe. These EU facilities have unique and complementary capabilities that allow addressing crucial ITER and DEMO physics issues, including 3D perturbation coils (ASDEX Upgrade, MAST-U), high shaping flexibility (TCV), a full W-wall (ASDEX Upgrade, WEST, DIT),  an ITER-like wall with tritium capability (JET), alternative divertor configurations including  double-null configurations (ASDEX Upgrade, TCV, MAST-U, WEST, COMPASS­ U and DIT),  ITERIDEMO like heating systems (JET, ASDEX Upgrade, MAST-U, TCV, WEST, COMPASS-U, DIT) and long-pulse capability (WEST) with actively cooled W-divertor. 
JET has unique capabilities for supporting ITER as it is the only tokamak capable of operation with tritium and the only one that has the ITER first wall materials. A set ofhigh priority programmatic deliverables have been elaborated with the ITER Intemational Organisation, for which further EUROfusion supported JET operation up to 2023 can make unique and essential contributions to the ITER research plan. For 2021 and early 2022 finalising the tritium campaign and the clean-up from DT operations will be performed within FP9 with objectives on plasma wall interactions and relevant isotope physics The JET programme is extended until the end of 2023 (UKAEA to cover the operational costs and the EUROfusion to cover the exploitation costs), with a Helium campaign and the SPI experiments planned in support of the ITER. Furthermore, in 2023 the JET experimental campaigns will focus on the exhaust solutions, in support of both ITER and DEMO, with small/no ELM scenarios. Such scenarios were demonstrated on MST machines (e g , ASDEX­
U) and will be tested in JET. Finally, a 3rd DI campaign  (DTE3) is scheduled to complete the studies of DTE2 as well as test the new scenarios in DT plasmas. 
Specifically for ITER the following JETt  capabilities are of high interest: 
· The dual SPI system to be installed for disruption mitigation studie s, especially up to high thermal and m agnetic stored
energies, including associated diagnostics required to interpret the experiments;
· Tritium retention in and tritium removal from the ITER-like wall;
· Deposition of ITER-like wall materials on single-crystal mirrors;
· Remote handling, including decontamination of tools from beryllium;
· The optimisation of plasma performance and its transfer to deuterium-tritium operation.
These capabilities will help to resolve key issues that impact already the Pre-Fusion Power Operation phase of ITER focussing on access to H mode and plasma performance in helium plasmas; 
It has also been recognized that DEMO  and future  fusion  power plants  will  require plasma scenarios  that  may significantly differ from  those that  are  anticipated  for ITER  and need  to  be  further developed. In this context, experimental efforts on the European Tokamaks will also address aspects beyond ITER (e.g., intrinsically no ELMs, disruption-free  and  high-radiative scenarios, high  beta, negative triangularity). These may  also  benefit  the  ITER operation. 
In addition to the construction of DIT,  extensive enhancements are implemented to several EUROfusion common facilities (ASDEX Upgrade, MAST-U, TCV and WEST) to support the Plasma EXhaust (PEX) strategy for DEMO and 
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next-step fusion devices. The completion of the PEX enhancements and their full exploitation are crucial for achieving the  goals of the fusion Roadmap Mission 2. The outcome of this research will indicate which prototype divertor configuration  should be installed on the DIT  <levice, which will then validate its applicability for DEMO. EUROfusion will be involved  in the preparation of the DIT research plan through WPTE and WPPWIE. According to the planning, such input should be defined in 2023, when also COMPASS-U should come into operation. Around this time, EUROfusion will organize a review of the facilities to address how the various European facilities will contribute to the EUROfusion programme from the year 2026 onwards. 
WPTE will be initially led by two Task Farce Leaders and a collegium of Deputy Task Farce Leaders (TFLs). The cross­ machine activities will be organised around the topics or headlines of the Mission 1 and Mission 2 of the EUROfusion programme during Horizon Europe (Mll, Ml.2, Ml.3, M2. l, M2.2, M2.3 as described in Chapters 1 and 2). The TFLs will set-up integrated teams of experimentalists, modellers and theoreticians addressing the highest priority issues ofthe Roadmap along the Missions' headlines (c.f. section "description of work"). They will coordinate in the most optimal and complementary way, the use of the European facilities and the theory and modelling  developments to achieve the objectives set for the various headlines in this proposal. Finally, strong interaction and coordination are expected with WPSA, WPPWIE, WPPrIO and WPW7X for the joint tokamaks/stellarator scientific aspects. For the DEMO related topics, a strong mutual collaboration with the Plasma System Division of the DEMO Central Team will be established. 
Key Enhancements to support the scientific programme 
The completion ofthe PEX projects for enhancements by the end of 2023 is crucial for achieving  the goals of the Fusion  Roadmap. 
1. ASDEX Upgrade will be equipped with a modified upper divertor:
· Change of the upper-divertor target structure;
· Installation of a new pair of in-vessel PF coils in the upper divertor;
· Installation of a cryo-pump in the upper divertor, providing pum ping through the private flux region;
· Diagnostic enhancements for the upper divertor.
2. The MAST-U projectt for the spherical tokamak is aimed at the exploration of a wide variety of divertor configurations including the Super-X The project is separated into two phases:
Phase I (by 2021): 
· A cryo-plant for the installed divertor cryo-pump andNBI upgrade;
· Diagnostics, a pellet injector, additional gas valves, and control enhancements
Phase II (by 2023); 
· AnNBI  Double Beam Box which would increase the Ptot/R-value from 5.9 MW/m to 11.8 MW/m.
3. The TCV project upgrade aims to enable high density operation with auxiliary heating. The project is linked to an increase of the heating power funded by the Swiss government. It will raise the maximum available auxiliary power coupled to the plasma to 6.75 MW, including 2 MW ofNBI.  The power upgrade will result in Ptot/R of 7.7 MW/m. The TCV project includes:
· A gas baffle to increase divertor neutra! compression a factor 20;
· Additional gas valves and SOL/divertor diagnostics for detachment control;
· Completion of all divertor diagnostics.
4. The WEST project involves implementing a full actively-cooled divertor with ITER-like plasma-facing units (2021). These would enable the WEST tokamak to make full benefit from its long-pulse capability, particularly in support of ITER tungsten divertor operation. The WEST PEX project includes:
· the procurement of the divertor plasma facing units and their qualification on dedicated testbeds, their assembly and
integration in the divertor inside the WEST vacuum vessel;
· enhancement in instrumentation for their monitoring during  plasma operations;
· a new edge Thomson scattering diagnostic to provide simultaneously the upstream temperature and density profiles.
In case of JET operations beyond 2021 enhancement projects for JET are tentatively foreseen on JET based on the ITER  diagnostic development requests and to enhance capabilities for ITER relevant scientific exploitation. Priorities have  been discussed and agreed between EUROfusion and the relevant stakeholders including ITER-IO. The JET upgrades  include: 
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1. ITER relevant Laser Induced Desorption system (LID-QMS) and Laser Induced Breakdown Spectroscopy (LIBS) that will be exploited under the WP Plasma Wall Interactions and Exhaust (WPWIE): LID-QMS is developed for ITER­ like tritiurn surface inventory measurement. JET will exactly replicate the LID-QMS technology for ITER to be used for inventory monitoring. In addition, an ITER-like Laser Induced Breakdown Spectroscopy system, LIBS, for training and testing purposes will be deployed using  the remote handling  arm during maintenance. 
2. Diagnostics essential to exploit edge physics, divertor and plasma wall interaction deliverables for ITER. 
The foreseen key enhancements (not necessarily funded by EUROfusion  and excluding  JET as well  as possible enhancements on COMPASS-U) are surnmarised below in Table 3.2c (listed are the years in which the upgrades will become operational). 
Table 3.2c: Foreseen key enhancements on the various European tokamaks (see Annex 1B,  Section 3.2, 01 WPTE, Objectives) 
Description 
See Annex 1B, Section 3.2, 01 WPTE, Description of the work 
Work package WP2 - JT-60SA Exploitation (WPSA) 
 
	Work Package Number 
	WP2  [ Lead Beneficiary  [ 16- ENEA 

	Work Package Name 
	JT-60SA Exploitation (WPSA) 

	StartMonth 
	


Objectives 
As outlined in the European Fusion Roadmap, JT-60SA is a crucial facility in support ofITER and DEMO. On 2nd March 2020, the European Atomic Energy Community (Euratom) and the Japanese government signed a joint declaration for the second phase of the Broader Approach activities (BA phase II), agreeing on further cooperation on research and development in the field of fusion energy. The early defined strategy to implement the JT-60SA project has proven to be successful and continues to be employed within BA phase II. For the period beyond 2020, JT-60SA will be jointly operated and enhanced by the EU and Japan. 
In this context, Fusion for Energy (F4E) and EUROfusion agreed together on the need to rationalize and coordinate the future exploitation of the JT-60SA device for the next funding phase, BA phase II. At the level of institutional responsibilities within Europe, F 4E will maintain its focus on design, integration, construction and future enhancem ents, while EUROfusion will dedicate its efforts towards the joint definition and execution of the scientific programme, the contribution to the plasma operations and the exploitation of diagnostics, and the provision of scientific support to the machine and sub-systems enhancements. The priorities for the exploitation of JT-60SA are strongly related to the needs of the European Fusion Roadmap. Under the scientific aspect the activities are focused on: 
1. Development and investigation of high-performance scenarios compatible with future W-PFCs;
2. Avoidance and mitigation of disruptions and runaways;
3. Fast-ion physics;
4. Development and validation of high-level real-time control strategies.
Similarly, for technology, under the main responsibility of F4E and with the contribution of EUROfusion in term s of scientific motivation and support, the following four priority areas have been identified: 
1. Development of cost-effective W-PFC materials;
2. Development of a remote handling system to address specific needs for the device operation phase;
3. An enhancement program for the toroidal field, cryogenics, power supplies and heating  systems;
4. Consolidation and verification ofthe engineering models to expedite the verification against structural integrity during the operation phase.
From these prioritized activities the deliverables and milestones have been defined. During the period 2021-2025 (within Broader Approach Phase II), the integrated commissioning of JT-60SA will be completed, and a set of machine 
enhancements procured by EU will be delivered, commissioned, and exploited earliest -2022in the 2023 and 2024  experimental campaigns. For the EU, taking the responsibility of an enhancement project must imply its subsequent  follow-up in its operation and scientific exploitation. The JT-60SA research plan foresees an initial phase of operation  (Phase I in Hydrogen and Phase II in deuterium) up to 2024-2025 where all the sub-systems are fully commissioned  and the additional power is progressively increased (up to 33 MW) with a CFC Divertor. The main objectives of these  campaigns are to mitigate the risks for the first plasmas and the non-activated phase (H/He) in ITER to further develop  ITER scenarios and to demonstrate steady-state high-beta scenarios in view of the ITER steady-state operation (Phase  II) and DEMO. Basic elements, such as L-H threshold, disruption control, ELM pacing, fast particle behaviour, will be addressed. In this context, the transition from C-PFC to W-PFC, is considered essential for the extrapolation of the IT-60SA results to ITER and DEMO. In parallel, new machine enhancement projects will be prepared and launched. EUROfusion will participate in all these activities, in close collaboration with F4E.
Description 
See Annex lB, Section 3.2, 02 WPSA, Description of the work 
Work package WP3 - W7-X Exploitation (WPW7X) 
Work Package Number  WP3  I Lead Beneficiary  11-MPG
Work Package Name  W7-X Exploitation (WPW7X) 
StartMonth  11 EndMonth  60 
I
Objectives 
In Horizon Europe, the overall objective of WPW7X is to provide a substantial physics basis for the assessment of optimized stellarators as an altemative line in magnetic confinement fusion. All activities in term s of experiments, theory and simulation within WPW7X will be oriented to assess the Helical-Axis Advanced Stellarator (HELIAS) line as a reactor concept through validating our understanding of 3D physics elements. Wendelstein 7-X (W7-X) is an optimized stellarator based on the HELIAS concept and is being upgraded to explore new operational domains. 
In Horizon 2020, the progress reported in W7-X  has exceeded the initial objectives, with first demonstrations of optimization concepts and the achievement of detached, long-pulse divertor operation for up to 28s duration. In Horizon Europe, we will build on this success and address the questions that are critical for assessing the prospects of a stellarator fusion reactor. For this, W7-X is being  upgraded to explore new plasma regimes in stellarators. The main upgrades are: 
i) extensions of heating and fuelling capabilities that will give access to plasmas having dimensionless performance parameters similar to those expected in reactors , and ii) water-cooled plasma-facing components that will allow very Jong pulse durations to demonstrate quasi-steady-state operation (as Jong as 30 minutes).
In the EUROfusion roadmap, the assessment of stellarators as an altemative to tokamaks for fusion reactors constitutes a decision point expected in the early 2030s (conditional on PFC-upgrade decision) when ITER will enter its nuclear phase. The decision will depend on: 
1. results from W7-X confirming the concept of stellarator optimization,
2. operation of W7-X with reactor-relevant plasma-facing components,
3. validated theory and simulation tools to extend predictive capabilities,
4. conceptual solutions for 3D-specific reactor engineering (in synergy with WPPRD).
A positive outcome could lead to a proposal for a next-step burning plasma stellarator. Consequently, Horizon Europe is the crucial period along the time-line of the European Roadmap to maintain the pace needed to provide altematives to a tokamak DEMO. The TSVV on Stellarator Optimization will develop options for stellarator designs absorbing  the !atest experimental findings of W7-X. Furthermore, WPW7X will contribute to ITER, DEMO and present day tokamak operation, particularly through synergistic developments of steady-state technologies, 3D plasma physics and theory and simulation development. Intemational collaborations will be conducted to assess other helical confinement concepts aside from HELIAS. WPW7X will continue to contribute to the completion of the intemational stellarator database. In the following, we describe the specific objectives of WPW7X during Horizon Europe.
Towards reactor-relevant condition in W7-X: hardware upgrades and scenario development 
The objective of WPW7X in Horizon Europe is the demonstration of high-performance, quasi steady-state stellarator operation. W7-X, a first-of-a-kind machine, designed on theory-based principles is the main device for both advances in the experimental programme and the validation of simulation tools implementing cutting-edge 3D plasma theory. Based on the experimental results obtained during  Horizon 2020, the demonstration of quiescent, disruption-free operation at high plasma beta needed for a fusion power plant requires a flexible asset of heating systems and a considerable increase
of the heating power (ECRH, ICRH and NBI). This entails a technology programme for the development of new high­ power, high-efficiency gyrotrons during Horizon Europe. More heating power is also needed to demonstrate the positive 
effect of optimization on confinement at the high tem peratures necessary to achieve low collisionality, as in a reactor core. Initial and promising experiments in W7-X have highlighted access to regimes with reduced turbulent transport. The beneficial effect of the density gradient ( e.g. through density profile shaping and the generation of large sheared radia! electric fields) was observed and will be explored by systematic variations ofthe  heating and fuelling schemes and the 
magnetic field configuration at increased plasma beta. Withoutthe reduction of neoclassical transport by optimization, the neoclassical energy losses alone would not have allowed access to the observed high ion temperatures. Consequently, understanding the  interplay between neoclassical and turbulent transport (in magnetic configurations with different
degrees of optimization) by controlled profile shaping ( e.g. using a steady-state pellet injector for centra! fuelling) will be a research focus during Horizon Europe. Results from the TSVV on Plasma Turbulence will provide theory-based tools to develop scenarios exhibiting high plasma performance. The confinement of fast ions is a key objective for 3D magnetic 
configurations and will be addressed in Horizon Europe. The validation of fast-ion confinement properties of W7-X will be pursued together with the support of high-resolution fast-ion loss diagnostics. The physics of fast-ion confinement 
and burning plasma will be studied jointly with the tokamak line ( e.g. c.f. TSVV tasks on Physics of Burning Plasmas in WPTE). The objective is to develop a self-consistent description of, and corresponding simulation tools for, the mutual
interaction of energetic particles with MHD modes and turbulence, as well as their interplay with the  kinetic plasma profiles in both tokamak and stellarator geometries. The theoretically predicted equilibrium and stability behaviour of 
W7-X will be tested by using  the extensive configuration space ofthe device to vary the expectations over a large range. 
High-power  steady-state  operation:  qualifying  the  high-heat-flux  divertor  and  preparing  for  a  metallic  wall  in Wendelstein 7-X 
To demonstrate the inherent steady-state capabilities of stellarators, an actively cooled CFC divertor37 will be qualified for safe power and particle exhaust. Safe operation at high heating power and plasma beta together withthe developm ent of compatible plasma-exhaust scenarios will be a key objective of the experimental programme during Horizon Europe. To demonstrate high-performance, steady-state HELIAS  operation  scenarios,  heating and  fuelling systems will be upgraded, together with safety systems and diagnostics. This work will take  advantage of long-term preparations started in Horizon 2020. Reactor-like operation with metallic plasma-facing  components will be prepared, including the development of the relevant strategy and technologies. A decision on the replacement of plasma-facing components, and in particular the divertor targets, will be prepared during Horizon Europe. These actions aim at a subsequent implementation of tungsten PFCs.  The foundation for the  design  of  a  metallic divertor will be provided  by the demonstration of steady-state capabilities with an actively-cooled CFC divertor. WPW7X will also build upon synergies with metallic wall developments in WPSA, WPPWIE and WPDIV (in the Fusion Technology Department) and the TSVV tasks for the development of the exhaust simulations tools in WPTE and WPPWIE 
Description 
See Annex lB, Section 3.2, 03 WPW7X, Description of the work 
Work package WP4- Advanced Computing (WPAC) 
 
	Work Package Number 
	WP4  [ Lead Beneficiary  [1-MPG 

	Work Package Name 
	Advanced Computing (WPAC) 

	StartMonth 
	1 [ EndMonth 60 
I 


Objectives 
To implement the  European Roadmap, in which theory and simulation play a strong role, it is crucial to further bring together the accumulatedknowledge and expertise in these fields under ahighly focused Theory, Simulation, Verification and Validation (TSVV) programme. The development in these areas are key enablers that must be retained within the programme to advance our understanding and predictive capabilities. They will underpin the production of a high-
quality suite of"EUROfusion-standard"  software (building on the research software) to model data from EUROfusion  facilities and to reliably extrapolate to future devices, thus informing ITER operation and the design ofDEMO (including  HELIAS). To enable the large-scale numerical simulations essential for the programme, EUROfusion will support a dedicated High Performance Computing platform. This includes support for the centralised platform for software and data services and integrated modelling computing - the so called Gateway. 
To deliver these outcomes, coordination is required that can integrate the world-class fusion science and engineering  with emerging advanced computing  capabilities - this is the vision for E-TASC, which stands for the EUROfusion - Theory and Advanced Simulation Coordination, (EUROFUSION GA (18) 24 - 4.6 and see also Chapter 2) which is implemented under WP AC. A set of TSVV tasks are established, with connection to relevant Work Packages as listed in this chapter. A key element in the implementation of the E-TASC proposal consists of setting up five  Advanced Computing Hubs  (ACHs). The  ACHs will provide essential expertise and support in computer science, scientific computing, data management, code integration, and software engineering, as well as in the development of a suitable portfolio of EUROfusion standard software codes. ACHs will provide expert support to users under three categories: 
Cat. 1 High Performance  Computing (scalable algorithms, code  parallelization & performance optimization, code  refactoring, GPU-enabling etc.); 
Cat. 2 Integrated Modelling and Control (code adaptation to IMAS, IMAS framework development, code integration etc.); 
Cat. 3 Data management (open access, data management, data analysis tools, aspects of AI and VVUQ etc.). 
Description 
See Annex lB, Section 3.2, 04 WPAC, Description of the work 
Work package WP5 - Plasma Wall Interaction and Exhaust (WPPWIE) 
 
	Work Package Number 
	WP5  I Lead Beneficiary  111 - FZJ 

	Work Package Name 
	Plasma Wall Interaction and Exhaust (WPPWIE) 

	StartMonth 
	11 EndMonth 60 
I 


Objectives 
The overarching goal of the Work Package WPPWIE is to implement and coordinate EUROfusion's strategy on Mission 2 of the Fusion Roadmap on particle and power exhaust as well as on plasma-material interactions in view of plasma­ facing components lifetime, tritium retention and dust production. Plasma exhaust is a key design element for fusion reactors, as increasing fusion power output comes with the challenge of removing a large fraction ofthe power at the solid surfaces of the <levice. The limitations of plasma-facing m aterials, still partially unknown in a neutron-rich environm ent, pose stringent constraints on the exhaust solutions. Indeed, the predicted unmitigated heat load for ITER andDEMO, i.e. without specific measures to reduce it, may be well beyond tolerable values for the materials facing the plasma. This WP includes specific DEMO-related issues (e.g. impact of neutrons on first-wall material properties and associated plasma­ material interactions like tritium retention) of interest not only for Mission 2 but also for Missions and 4, and Mission 8 with specific HELIAS-related issues (e.g. impact of complex 3D structure on plasma-material interactions processes). 
Significant parts of the boundary and exhaust plasma physics still remain unclear. The modifications of the material properties under combined plasma and neutron irradiation need to be determined quantitatively. To extrapolate present­ day results with sufficient confidence to ITER, DEMO  and HELIAS, adequate predictive capability (based on first principles insight) must be obtained through development of theoretical models and advanced simulations  for the plasma edge, plasma-material interface, and plasma-facing materials. This needs to be complemented by experimental observations for model validation but also leading  to empirical trends and scaling laws in present day machines and in DIT, the upcoming divertor test facility that will be completed and will start its operation during Horizon Europe. Development of theories and systematic simulation studies in plasma and particle exhaust areas including  the complex plasma-material processes at the plasma-material interface will be carried out within this Work Package. Moreover, the compilation and critical assessments of cross-machine experimental results and the plans for the efficient exploitation of DIT will be covered in this framework programme. 
WPPWIE will liaise with the Tokamak Exploitation Work Package (WPTE) for the experimental aspects of the plasma 
exhaust studies, with specific emphasis on ITER and DEMO applicability. WPPWIE will have a driving  role for the  theory and predictive simulation effort via specific TSVV tasks: "Neutral Gas Dynamics in the Edge", "Impurity Sources, Transport and Screening", "Plasma-Wall Interaction in DEMO" ( c.f. table in the introduction to this chapter). For plasma­ facing material studies, the Work Package will include theory, modelling and experiments in linear plasma devices ( e.g. MAGNUM-PSI, UPP, andPSI-2) andhigh-heat-flux devices (e.g. GLADIS and JUDITH) and will ensure the connection to predictive simulation efforts in the related TSVV Tasks. This integrated effort is also connected to the exploration of the stellarator line in WPW7X Laboratory experiments, linear plasma devices, high-heat-flux facilities and toroidally confined plasmas provide the experimental inputs and the basis for a comprehensive modelling description of the coupled plasma-materials interactions and plasma exhaust for different magnetic configurations with conventional or alternative divertor. 
A high-level coordination with ITER-IO and the DEMO centra! design team (WPDES) will be essential in the field of  plasma-exhaust compatible operational scenarios, safety, diagnostics, fuel cycle, and material migration. 
Description 
See Annex lB, Section 3.2, 05 WPPWIE, Description ofthe work 
Work package WP6 - Preparation of ITER Operation (WPPrIO) 
 
	Work Package Number 
	WP6  I Lead Beneficiary  110- CEA

	Work Package Name 
	Preparation ofITER Operation (WPPrIO) 

	StartMonth 
	


Objectives 
By the end of Horizon Europe, ITER will have entered its operation phase. As ITER is crucial for the fulfilment of the European fusion Roadmap, EUROfusion needs to  be ready to play a leading role in ITER operation to contribute to its success, and ultimately, to benefit from ITER in view of DEMO. The European Roadmap states "To ensure its (ITER) success, a team is needed with deep understanding of the critical plasma issues and equipped with comprehensive validated modelling tools to design and optimise the plasma and its control". With a growing participation of the EUROfusion members in the preparation of the ITER scientific programme, it is necessary to increase the integration and coordination of the relevant EUROfusion activities to provide coordinated EUROfusions input to ITER Organisation (IO) and to position the EU laboratories to obtain maximum benefits from ITER operation. In this framework programme the foundation of a coordinated, strong EUROfusion participation in a single EU team approach (with F4E) for the coming ITER scientific exploitation, benefiting from the strength ofthe EU command and competences in technology, experiments/operation and simulation, shall be laid. This WP will specifically contribute to this, by organising EUROfusion-wide activities in communication with F4E and ITER IO. 
WPPrIO has four main high-level objectives: 
1)To develop the EUROfusion ITER synthetic diagnostics and data analysis tools within IMAS for the first phase of ITER operation and design of ITER operational scenarios through modelling  activities using  tools validated on EUROfusion experimental facilities, in close coordination with WPTE; this will provide direct inputs to the ITER research pian;
2) To support knowledge transfer and retention on operational topics and to develop training opportunities in operation on European facilities to prepare EUROfusion for ITER Operations. To create the EUROfusion Operations Network on relevant operational competencies and coordinate joint operational studies.
3) To contribute to the activities of the ITER Neutral Beam Test Facility (NBTF) installed at Padova and the scientific exploitation of smaller ITER-like ion sources located at IPP-Garching, which will provide results necessary to optimise the ITER NB system and to define the tec hnical requirem ents of the procurement arrangements;
4) To improve our knowledge on nuclear technology and safety issues, to develop and validate nuclear codes, neutronics tools and experimental techniques and to reduce the risks of ITER operations and maintenance activities by taking advantage of the follow-up of JET operation with a mixture of deuterium-tritium leading to the sign ificant production of 14 MeV neutrons.
In addition, the WP should provide a high-level coordination and, when necessary, resources for  the EUROfusion  participation in the 
· International Tokamak Physics Activity (ITPA),
· ITER fellows activities,
· ITER operation network,
· ITER disruption Task F orce and future topical groups or task forces that will be set-up by ITER Centra! Team,
· Activities to update the ITER research pian.
EUROfusion will act in close collaboration with F4E and IO in order to prepare for the scientific and technological  exploitation ofITER. When required and in agreement with the Project Board decisions, the project may liaise with the  other ITER partners to ensure a coherent coordination for participation in the ITER programme. 
WPPrIO will implement the relevant high-level recommendations and priorities stated in the white paper on "the  preparation ofEUROfusion role in ITER operation and scientific exploitation" endorsed at the EUROfusion GA in Dec.  2020 . Representatives of F4E and/or IO will be invited to the Project Board. In partnership with IO, the project will  also set-up a coordination activity related to the EU participation in the present groups (ITPA groups, ITER fellows and  operation network, ITER disruption Task Force, ...  ) and in the future Topical Groups or/and Task Forces to be set­ up by IO for an efficient ITER operation. The project will implement regular coordination meetings with the different stakeholders (EUROfusion, IO and F4E). The project will organize regular coordination meetings with the relevant EUROfusionProject Leaders for ITER transverse activities performed within EUROfusion: e.g. WPTE for specific ITER experiments and validation of the ITER tools; WPTE for JET D-T experiments; WPAC for IMA.S and the integrated modelling, and E-TASC for the codes development support; WPPWIE for specific ITER first wall issues and ITER heat exhaust simulation; WPSA for specific ITER experiments and simulator development; WPHCD for the Neutra! Beam system. 
Description 
See Annex IB, Section 3.2, 06 WPPrIO, Description of the work 
Work package WP7 - Enabling Research (WPENR) 
 
	Work Package Number 
	WP7  I Lead Beneficiary  11-MPG

	Work Package Name 
	Enabling Research (WPENR) 

	StartMonth 
	


Objectives 
For the successful implementation of the European Research Roadmap for the Realisation of Fusion Energy, it was concluded that in addition to the mission-oriented work, a programme aimed at promoting fundamental understanding and longer prospective research should be implemented under the Enabling  Research activities. Enabling  Research (ENR) is a key ingredient of the EUROfusion Consortium activities as it provides a special path to bring new ideas and techniques into the programme in ways not easily achieved within the strongly goal-oriented main Work Packages (WPs). Only topics with relevance for fusion research will be eligible for joint programme funding and will be assessed on the basis of excellence. The proposed structure of the Enabling Research activities for the work programme Horizon Europe are structured along four major areas: 
· Materials, addressing the following the topics:
· Exhaust and plasma-wall interaction (Materials-related aspects)
· Structural and high-heat flux materials
· Technology & Systems, addressing the following the topics
· Technology and systems (the science/engineering)
· Plasma-related aspects (e.g. diagnostics, aspects ofH&CD)
· Technology-related aspects
· Theory & Modelling, addressing the following the topics
· Exhaust and plasma-wall interaction (Plasma-re!ated aspects)
· Turbulence, transport, confinement 
· :tvlliD, disruptions and fast particle physics 
· Numerical methods 
· Inertial Fusion 
The nature of the ENR projects should follow criteria for its eligibility. In particular the projects should be judged to be sufficiently distinct from the work to be carried-out in the main \VPs including the Theory, Simulation, Verification and Validation (TSVV) tasks linked to the WPs. This means that the proposals must show novel elements compared to the \VP or TSVV tasks (i.e., a new fusion-relevant scientific or technological idea to be tested within ENR, a new method to be developed or taken for the first time into use for fusion). All proposals will be selected on the basis of scientific excellence, relevance, state-of-the-art and innovation. In addition, under the area of Inertial Fusion, the proposal(s) addressing common issues or developing synergy with activities carried out under magnetic fusion research will be required. Resources for the Keep-in-Touch activities to the inertial fusion energy are expected to be of the order of 10% of the total funding available for Enabling Research. 
Description 
See Annex lB, Section 3.2,  07 WPENR, Description of the work 
Work package WP8 - Design Activities (WPDES) 
 
	Work Package Number 
	\VP8  I Lead Beneficiary  11 - :tvIPG 

	Work Package Name 
	Design Activities (\VPDES) 

	StartMonth 
	11 EndMonth 60 
I 


Objectives 
\VPDES will support the DCT to advance the technical basis of DEMO in order to arrive to a complete integrated system concept design so that detailed assessments of technical feasibility, reliability, safety, maintainability and costs can be progressively undertaken. \VPDES consists of a set of activities, directed by the DCT, to be executed in the appropriate EUROfusion research units, universities and industry, the latter primarily through a dedicated Framework Service Contract. Design work during the concept selection phase entails making decisions about a continuous variety of options and trade-offs. It is the balance of these options and trade-offs that determ ine if the design work is successful. It is foreseen to organise the work in an agile way to ensure efficient design iterations. It is foreseen to use "sprints" and intemal reviews to ensure rapid and impartial assessments. Intermediate gates during the concept selection phase are planned as recommendation by the DSB and G 1 Panel. 
Fig. 3.3.3  Conceptual Design  Process  Continuum  and  its  Relationships  to  Critical Decision  and  Safety  Basis Development Process (See Annex lB, Section 3.3,  08 \VPDES, Objectives) 
Description 
See Annex lB, Section 3.3,  08 WPDES, Description of the work 
Work package WP9 - Magnet System (WPMAG) 
 
	Work Package Number 
	\VP9  I Lead Beneficiary  116- ENEA

	Work Package Name 
	Magnet System (\VPMAG) 

	StartMonth 
	11 EndMonth 60 
I 


I Objectives 
The primaiy objective ofthe work package Magnet Systems (WPMAG) is to deliver a feasible, integrated concept design  of the DEMO Magnet System. This entails four main actions: 
· Develop the  advanced design  of the magnet system and its mechanical structures, following the design  baseline evolution of the DEMO fusion power plant.
· Develop the concept design  of the auxiliariy systems (ciyogenic plant and distribution, quench detection system and interface of the fast discharge units with the magnet system and feeders).
· Demonstrate the feasibility and down-selection ofthe  toroidal field (TF), centra! solenoid (CS) and poloidal field (PF) winding pack (WP) proposals to one main option and possibly a back-up option by Gate Review G2.
· Validate the selected winding pack proposals by Gate Review G3 in 2027.
Description 
See Annex lB,  Section 3.3, 09 WPMAG, Description of the work 
Work package WP10 - Breeding Blanket (WPBB) 
 
	Work Package Number 
	WPlO  [ Lead Beneficiary  [12 -KIT 

	Work Package Name 
	Breeding Blanket (WPBB) 

	StartMonth 
	11 EndMonth  60 
I 


 
	Objectives 

	The objective of this WP is the development of the Breeding Blanket (BB) System for DEMO, including the Breeding Blanket sectors (BBS) and the associated Tritium Extraction!Removal system. 
The specific steps to reach this objective during the Conceptual Design phase are: 
· Concept selection studies for Driver and DEMO Test Blanket Selection (2021-2024). The Helium-Cooled Pebble Bed (HCPB) and Water-Cooled Lithium Lead (WCLL) concepts will be further investigated, critical R&D completed and integration aspects clarified in relation to the possible DEMO plant architecture. This will provide a sound basis for the selection of a driver and advanced breeding blanket at G2.
· Validation of the BB system for the CD of DEMO (2025-27).
· Supporting R&D programme to validate the  proposed design performance and increase the technical maturity level. This applies to critical technologies such as T-permeation/corrosion barriers, tritium extraction methods, fabrication and qualification of breeder and multiplier materials, and development and validation of alternative lower cost routes of fabrication for structural elements of the BB.
· Support the ITER IBM (Test Blanket Module) programme in preparation of the preliminary (2022) and final (2025) design reviews, as well as the procurement phase for the first IBM  (2026-2027). WPBB will cariy  out the R&D programme jointly for DEMO and IBM in key topics of the ITER TBS (Test Blanket System) development both for the WCLL and HCPB IBM.  It will support the breeders and neutron multipliers procurement of the first IBM set.


Description 
See Annex lB,  Section 3.3, 1 O WPBB, Description of the work 
Work package WP11 - Plant Electrical Systems (WPPES) 
 
	Work Package Number 
	WPll  I Lead Beneficiary  116- ENEA 

	Work Package Name 
	Plant Electrical Systems (WPPES) 

	StartMonth 
	11 EndMonth  60 
I 


I Objectives 
The scope of the work package Plant Electrical Systems (WPPES) is to design all systems aimed at providing the required  power to plant electrical loads according to their functions and needs and deliver the net electrical power generated to  the Power Transmission Grid (PTG). To reach this scope, several specific objectives are identified: 
· Develop a concept design of the key subsystems of the DEMO Plant Electrical System, including:
· Joint work on the identification of the needs deriving from the desired operating scenario and load design and on the definition of the requirements;
· Definition of a reference PES concept design based on mature technologies ;
· Identification of issues preventing the confirmation ofknown  technologies when scaled to the DEMO size;
· Identification of areas where improvements/ innovation are required;
· Support the concept design of the balance of plant, in particular, the generator design.
· Contribute to the layout optimization, considering radiation map, fire zonings and trains separation for the components performing nuclear safety functions;
· Assess redundancies of the emergency PS according to the nuclear safety rules
· Implement an R&D plan and modelling  activities:
· To explore the feasibility and convenience of adopting altemative technologies already used in industrial applications, but at much lower power ratings;
· To increase theknow ledge on electrical energy storage to identify the most suitable technologies that maximise energy exchange within the plant, without requiring high power peaks to the generator or the grid;
· To develop, together with industry, innovative design solutions such as a Magnetic Energy Storage and Transfer System (MEST) and explore their feasibility in DEMO, e.g. for the supply of the Central Solenoid and Poloidal Field coils.
· To develop the  turbine generator  (TG) design and  verify  its  consistence  with all  the  Balance  of  Plant (BOP) configurations and the internal power transients;
· To assess the level of power steps and derivatives and voltage perturbations compatible with the stable operation of the PTG.
· Identify and select the most suitable technologies for the different PES subsystems and proceed with the whole DEMO PES concept design.
Description 
See Annex lB, Section 3.3, 11 WPPES, Description of the work 
Work package WP12 - Divertor (WPDIV) 
 
	Work Package Number 
	WP12  [ Lead Beneficiary  [1-MPG 

	Work Package Name 
	Divertor (WPDIV) 

	StartMonth 
	


Objectives 
The work package Divertor (WPDIV) integrates the design and technology R&D of power exhaust solutions for the divertor regions and limiters of the existing devices W7-X and JT-60SA, as well as the future devices DIT  and DEMO. The objectives of WPDIV for FP9 are as follows: 
· Develop and demonstrate feasibility of actively cooled W divertor PFCs for W7-X within the technical boundary conditions of the existing device, by full scale prototype manufacturing and high-heat-flux testing of target elements.
· Develop and demonstrate feasibility of actively cooled W divertor PFCs for JT-60SA within the technical boundary conditions of the existing device, by full scale prototype manufacturing and high-heat-flux testing of target elements.
· Support the design, qualification R&D, fabrication, assembly and installation of the divertor (PFC+cassette body) and the subsystems which have an interface with the divertor of the Italian Divertor Test Tokamak (DIT).
· Provide the concept design of the DEMO divertor and limiter systems.
· Down select and demonstrate feasibility of technology options for DEMO target PFCs, by medium-scale target mock­ up manufacture and high-heat-flux testing.
· Develop coolant pipe corrosion protection & pipe joining technologies for DEMO HHF PFCs.
Description  
See Annex lB, Section 3.3, 12 WPDIV, Description of the work  
Work package WP13 - Heating and CuITent Diiv e systems (WPHCD) 
Work Package Number  WP13  I Lead Beneficiary  11-MPG
Work Package Name  Heating and Current Drive systems (WPHCD) 
I
StartMonth  11 EndMonth 60 
Objectives  
The objectives include the execution of a conceptual design supported by a sound R&D programme for the Heating and CurrentDrive (HCD) system(s) ofDEMO that clearly address the requirements imposed by the sustainment and control of a realistic plasma scenario (to be developed). 
The system design will have an overarching consideration to reliability and integration ( e.g. remote maintenance, safety, etc.) into DEMO, whereas the R&D will address issues related to key specific performances of DEMO (e.g. for EC, power per gyrotron at the longest pulse compatible with the present state of the art and budget) and environment. Since Neutral Beam Injection (NBI) and Ion Cyclotron Resonance (ICRH) Systems still needs to address a few technological issues, and because Electron Cyclotron Resonance Heating and Current Drive is the most promising  solution, the main design and R&D objectives are as follows: 
· Design and integration of the Electron Cyclotron Heating system (from power plug to plasma i.e. from gyrotron, through transmission line to launcher and its microwave beam steering technics). 
· Development of critical Technology Elements of the required R&D and maturation Programme. 
It should be noted that the uncertainty on the plasma scenario and the identification of suitable systems to be considered for the conceptual design  phase will impact the final selection of the HCD system, in close coordination with Physics. The work on NBI and ICRH will therefore be done as part of Prospective R&D such that the emphasis can be put on the further development and improvement of these systems, with integration being done up to the level necessary to show their possibility to be integrated into DEMO. 
Description 
See Annex lB, Section 3.3, 13 WPHCD, Description ofthe work 
Work package WP14-Tiitium, fuelling & vacuum systems (WPTFV) 
Work Package Number  WP14  I Lead Beneficiary  112-  KIT 
Work Package Name  Tritium, fuelling  & vacuum systems (WPTFV) 
StartMonth  11 EndMonth 60 
I 
Objectives 
The goal of the work package Tritium, Fuelling and Vacuum (TFV) is to deliver a conceptual design of all fuel cycle systems as well as all matter injection and vacuum systems for non-fuel-type gases. The design will be demonstrated to be technically feasible, technology choices to be viable, and architecture to be licensable. The specific objectives are 
· Develop an integrated architecture of the TFV systems that is derived from the particle exhaust capability of each possible divertor solution for a given plasma scenario.
· Provide solutions which allow that tritium is safely contained, inventory reduced and release rates are minimized to as low as reasonably achievable (ALARA).
· Verify all technologies up to the same technical readiness level (TRL 5), in particular for the new technologies in DEMO TFV systems that cannot be extrapolated from other machines.
· Assist the whole DEMO project in design aspects related to tritium and vacuum. 
At gate G 2, TFV will support the down-selection expected for related work packages and deci de on the final technology choice of the fuel separation in the Direct Interna! Recycling  (DIR) loop. 
Description 
See Annex lB, Section 3.3, 14 WPTFV, Description of the work 
Work package WP15 - Heat transfer, balance-of-plant and site (WPBOP) 
WorkPackage Number  WP15  [ Lead Beneficiary  [ 16-ENEA 
WorkPackage  Name  Heat transfer, balance-of-plant and site (WPBOP) 
I 
StartMonth  1 [ EndMonth  60 
Objectives 
The prim ary objective of Work Package Balance of Plant (WPBOP) for the Conceptual Design (CD) Phase is to deliver a feasible BOP system following the design  baseline evolution of DEMO fusion power plant. 
The specific objectives of Work Package Balance of Plant (WPBOP) for the CD Phase are to: 
· To provide a concept design of the DEMO BOP for both DEMO blanket technologies of WCLL BB and HCPB BB BOP system includes  i) the Intermediate Heat Transport System (IHTS) - when applicable- equipped by an Energy Storage System (ESS) and ii) the Power Conversion System (PCS).
· To provide a concept design of some process/cooling auxiliaries of DEMO WCLL&HCPB, namely: i) Chemical Volume and Control System (CVCS), ii) Chilled Water System (CHWS), and iii) Component Cooling Water System (CCWS).
· To provide a concept design of BOP system and of the previous mentioned auxiliaries for DEMO accommodating in the largest part of the Tokamak the Driver Blanket and in the remaining part the Advanced Blanket. The Driver and Alternate Blankets considered will be WCLL and HCPB.
· To perform an R&D, supporting the design activities, to investigate on feasibility, performance and effectiveness of relevant technological/technical solutions foreseen for the main BOP components/systems (i.e. WCLL steam generators, HCPB BOP heat transfer loops, WCLL "Pulsed" PCS Steam Turbine rotor and Low Pressure blades) as well as to enlarge database for codes qualification.
Description 
See Annex lB, Section 3.3, 15 WPBOP, Description of the work 
Work package WP16 - Diagnostic and Control (WPDC) 
 
	WorkPackage Number 
	WP16  [ Lead Beneficiary  [ 11 -FZJ 

	WorkPackage Name 
	Diagnostic and Control (WPDC) 

	StartMonth 
	


Objectives 
The objective of the Work Package Diagnostic & Control (D&C) is to develop a feasible, integrated concept design of the DEMO diagnostics and control system that, with an acceptable confidence level, can be shown to provide reliable plasma control in DEMO. 
To this purpose, R&D of critical components will be conducted and the concept design and integration of diagnostic systems for  plasma control will be developed. Based on these, the lifetime and performance of those diagnostics 
under DEMO conditions (harsh neutron environment, particle fluxes, electromagnetic forces, etc.) will be quantitatively  assessed. Advanced control modules will be developed and control simulations will be perforrned, taking into account  the detailed properties of plasma scenarios and ofthe machine, in particular realistic diagnostics and actuator properties.  The goal is develop, refine and optimize the control system and the DEMO parameters towards achieving reliable control  in high performance plasma operation. WPDC also contributes to an iterative irnprovement and refinement ofthe DEMO control requirements, with regard to feasibility and optimization. 
Description 
See Annex lB, Section 3.3, 16 WPDC, Description ofthe work 
Work package WPl 7 - Remote Maintenance Systems (WPRM) 
 
	Work Package Number 
	WP17  I Lead Beneficiary  11-MPG

	Work Package Name 
	Remote Maintenance Systems (WPRM) 
I 

	StartMonth 
	11E  ndMonth 60 


 
	Objectives 

	Framework Programme 9 (FP9) represents the concept phase of the DEMO design process, during which the WPRM project holds the following high-level objectives: 
1) WPRM  will  deliver Remote Maintenance Equipment  (RME) concept designs for  acceptance into  the  DEMO Technical Baseline by the relevant Configuration Control Board. Canclidate RME designs will initially be developed using assurned representative contexts. The docurnented capabilities ofthe canclidate RME, forrnatted accorcling to DCI requirements, will constitute the catalogue of RME in the Technical Baseline. This catalogue will serve to inform the design ofD  EMO in a "bottom-up" sense. Later, once maintenance activities have been defined in the Technical Basel ine and candidate RME assigned to those activities, the RME definitions will be subject to specific interface requirements. Tdehisisgnweorrskofwtihlel  mmaeiannt a(ienxatbelre nasyl)stienmtesr,fatoceheidlpe nsteilfieccat ttihoen R, dMEefinciotinocne, patunadl  dcoesnitgronls,  foinr  cDoEllMabOor. attion with DCI  and the
2) WPRM will support the DEMO Centra! Team through the RM System Design Leader. This support will include: architecture assessments; contributing to design stuclies with other work packages; developing candidate maintenance dseeqsiugenn cfoesr  mfoar inthtaei nTarbainlistyvearsned  FRuMEncticoonmLpeaatdibeirl;i tyco; oarnddincaotnintgri ba uRtinMg  tcoopnlsaunlttadnecsyi gsne rrveivciee wfosr.  tother systems to improve
1) WPRM will actively manage technology risks associated with the RME commensurate with the design phase and pian maturity development accordingly. This will be both through design development and periodic assessment of technology state-of-the-art. Where necessary, this will lead to proof-of-principle testing during the concept phase and, from the end of FP9 into prototype testing for the engineering phase. Both will require the coordinated development, construction
and commi ssioning of test rigs and facilities.


Description 
See Annex lB, Section 3.3, 17 WPRM, Description of the work 
Work package WP18 - Materials (WPMAT) 
I 
	Work Package Number 
	WP18  Lead Beneficiary  111- FZJ 

	Work Package Name 
	Materials (WPMAT) 
I 

	StartMonth 
	11E  ndMonth 60 


IObjedóves 
ObJectwes - MAf 
The main scope of the work package materials (WFMAT) is to develop and qualify three baseline materials, i.e.  EUROFER  steel for  blankets  and  tungsten  as  plasma  facing  armour materials, and  copper-chromium-zirconium  (CuCrZr) for divertor heat-sinks. In addition, as risk mitigation, the optimization, characterisation and industrialisation of  the most promising advanced structural, plasma facing and heat sink materials with improved operational performance, i e. radiation resistance, or allowing improved design, etc., remains a basic part of the strategy. The specific objectives are to: 
· Carry out a vigorous n-irradiation program in suitable Material Test Reactors on the reference materials and for conditions relevant to  the design. This includes Post Irradiation Experiments (PIEs) to measure resulting material property changes.
· Fabricate on industrial scale baseline materials and qualify them as well as the joining technologies under fusion environment conditions, in particular with regard to high heat flux performance and fusion neutron irradiation induced property changes.
· Implement data in the Material Property Handbook (MPH) and as appendices to Codes & Standards (RCC MRx. ..). t
· Develop fusion specific small scale test methods towards standardization through definition of sample geometries, test validation and required interlaboratory comparison.
•CrDiteevrieal o(pDDDCE)MinOc lsupdeincigfitch edaesssigenssmruelenst  offo rf ursaidoina tnioeuntrloona direrda dcioatmiopno neffenetcst sabnyd  mimupltlie-smceanlet  mdeoddieclalitnedg . DtEMO Design
· Further down-select industrially viable and upscalable advanced material concepts for risk mitigation, with continued optimization and characterisation in the non-irradiated and at selected irradiated conditions allowing benchmarking to the baseline materials with the final goal of implementation.
· Develop, optimize and validate multiscale modelling of interaction of high-energy neutrons with materials to assess changes of properties in real space and real time at various spatial locations in reactor components in order to mitigate the risk arising  due to a potential late start of DONES/IFMIF.
Objectives - MAT/IBM 
The ITER IBM  is a nuclear pressure equipment, which implies nuclear safety regulatory obligations and conformity  assessment. A full characterization of EUROFER-97 for IBM application in ITER still needs to be done. This activity encompasses four major elements: 
· Design Rules: verification and completion of RCC-MRx design criteria (technical reference for IBM  design) for EUROFER-97 including identification of material limits.
· Experimental campaigns in support of design rules verification: specific, non-standard tests to verify conservatism of design rules.
· Experimental campaigns for EUROFER97 base material characterization to fill gaps in RCC-MRx material appendix A3.19AS: tensile, fatigue, creep and fracture mechanics properties of as-received EUROFER97, including effects of irradiations on those properties. Irradiations and corresponding PIE included.
· Experimental campaigns for various EUROFER97 welded joints to populate RCC-MRx appendix A9.Jl 9AS: tensile, fatigu e, creep and fracture mechanics properties of several types of EUROFER97 welded joints (HIP, TIG), including effects of irradiations on those properties. Irradiations and corresponding PIE included.
Description 
See Annex lB, Section 3.3, 18 WPMAT, Description of the work 
Work package WP19 - Safety and Environment (WPSAE) 
 
	Work Package Number 
	WP19  I Lead Beneficiary  110- CEA

	Work Package Name 
	Safety and Environment (WPSAE) 

	StartMonth 
	


Objectives 
The key objective of the work package Safety and Environment (WPSAE) is to ensure safety for the DEMO plant, which is obviously at the heart of all design choices in view of the licensing process. The steps towards this are as follows: 
· Integrate the safety criteria in the design of the plant structures, systems and components. t
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· Follow the design and conduct safety analyses of any plant system verifying that the safety requirements are satisfied. t 
· Define the radioactive source terms versus time. t 
· Verify that the operational and accidental releases are inside the defined safety limits. 
· :Minimise the radioactive wastes, particularly those at higher radioactivity level. 
· Extensively validate the tools necessary for the safety assessment. 
· Prepare the documentation pack to support the conceptual design. 
· Supporting F 4E to perform safety analyse s for the ITER WCLL Test Blanket Module. 
Description  
See Annex lB, Section 3.3, 19 WPSAE, Description of the work  
Work package WP20 - Eady Neutron Source (WPENS) 
 
	Work Package Number 
	WP20  I Lead Beneficiary  125- CIEMAT

	Work Package Name 
	Early Neutron Source (WPENS) 
11 EndMonth  I  60 

	StartMonth 
	


Objectives 
For this Work Pian it is assumed that, during FP9, the construction phase of the DONES facility will be started on the reference EU site (Granada, Spain). As a consequence, a Project Team will need to be established to conduct the Construction Phase of the facility. The WPENS activities will be focused on completing the engineering design of the different systems of the facility, on providing support to the Project Team in those transversal activities with a Jong­ term impact and in preparing the operation phase. The latter activity will include developing operational expertise in running a number of facilities relevant for different processes that will take place in DONES ( some of which are already available, like LIPAc in Japan, while others will be built in the framework of the work package). 
The main objectives for the 2021-2027 period are: 
· To complete the engineering design ofDONES, to be transferred in phased manner - system-by-system -to the Project Team in charge of the construction of the facility.
· Prototyping and qualification of systems and components required for the DONES construction.
· Support to LIPAc operation in order to get operation feedback and develop (and integrate in the design) operational expertise for DONES.
· Develop transversal activities with impact on Jong-term aspects of DONES including operation (safety, neutronics, maintenance, remote handling, RAMl -reliability, availability, maintainability and inspectability- analysis, control).
· Project Integration (including  complete requirements identification and management, complete interfaces definition and management, CAD integration) as well as definition and implementation of a proper quality system.
· Support to licensing and permitting processes and CODA planning.
These activities will be carried out by the Research Units and by Industry partners, partly included in a dedicated industrial framework of the European Commission. 
Description 
See Annex lB, Section 3.3, 20 WPENS, Description of the work 
Work package WP21 - Prospective Research & Development (WPPRD) 
 
	Work Package Number Work Package Name 
	WP21  I Lead Beneficiary  11-MPG Prospective Research & Development (WPPRD) 

	StartMonth 
	11 EndMonth  60 
I 


37 
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Objectives  
Activities under Prospective R&D (PRD) are aimed at providing altemative, risk-mitigating, options for DEMO ancl/or a fusion power plant, targeting the delivery of commercially viable fusion energy. The focus is on research into promising altemative technologies that do not form part of the main DEMO programme due to their current readiness level or higher programmatic risk due to development uncertainty, but which offer the potential for improved reactor performance in the long-term, ancl/or risk mitigation in case the basel ine options cannot be validated. These alternatives may naturally, if achieved in time, be re-adopted into the DEMO programme. Additional aims of the WPPRD programme are: to identify long-term programmatic risks and start mitigation research, for example investigating fusion supply chains and wider industrial issues, and to study the scaling-up and industrialisation of production and processes. PRD, in general, is set to encourage innovation in the wider European fusion programme. Technology development work within PRD is generally overseen by the DEMO Project Leaders. 
There is a significant break point following the G2 DEMO gate review in 2024, following which some of the risk mitigation options for DEMO may be promoted back to the main stream or down-selected. This has particular potential for impact on the heating  and current drive and materials areas. 
The objectives in WPPRD during Horizon Europe fall into a number of categories which cover: 
· Tritium systems: investigations into paths to lithium-6 emichment and continuation ofthe development of a continuous isotope-separation concept t. 
· Magnet systems: development of high-temperature  (HTS) winding pack options for tokamak magnets, including investigations of how  to incorporate them into large  toroidal-field coils. Development of  HTS quench-protection modelling and identification of any additional materials requirements. 
· Breeder blanket: investigation and development of 'advanceď  blankets to be tested in DEMO of commercial fusion reactor relevancy. Development of dual-coolant lithium lead (DCLL) concept, in particular the identification of specific requirements for the concept including permeation barriers, which may have cross-over applications in other power plant systems. Investigation of other promising back-up blanket concepts (e.g. advanced HCLL, molten salts, ceramic, CO2, supercritical water) where synergies allow. 
· Advanced  steels:  further  optimisation  (composition,  heat-treatment)  of  advanced  steels  and  oxide-dispersion strengthened (ODS) steels,  taki into  account advanced manufacturing methods such  as  additive  manufacturing 
tubm••hseHTeieat oimedcgkaeaaatvspitmiyetoulsanotrkeipandmmnpegdosvetwenhaclnteeuordorpirmfpmermlnopeatuanna(ItcdttteetRErsosrioitvftuafNBoeMEldf:suiienidsnsIceiV voosat: ng e)inrngpst: -dtnodsipgerIuraCevaustctelieistreoloyosonunspfmatomeanofmddfreavsnshqduatiuifcngaooahchtfrleii-toDdfseeinyffccEmshaidMtcnoteaiiodmomeOlennosalc.ilggnyicineoetgHdsh(e eet&i.esngacCt.tphooDipnnirsinpoqtotuuuaeptdcegtyihisronattnttotoohes  eddtfsheiinusevmyicetGshpeltoa2eaepcmlsGtesmsmap.oatheeIfconnrRntotoaeesm-dwvcndaoieeiltduteewietroct.lhaonslo)n,i  sloatshanlotefodigooritnoenesgnfhooogerinilnnpngepegeoruuriwtisirndkeage­r! techniques. • Materials modelling  
ng  
plant performance and economics. Investigation of  impacts of system failure rates on overall performance to allow optimisation of maintenance strategies and plant layout as resources allow. 
· Liquid Metal Divertors (LMD): develop a coherent conceptual cassette design suitable for DEMO. An appropriate qualification strategy will be devised, in which the development of divertor modules suitable for use in dedicated tokamak test facilities such as COMPASS-U and DIT  will play a centra! role. 
· Stellarator power plant studies (SPPS): development of parameterised magnet, blanket, and physics models to allow the engineering of stellarator power plant concepts to be explored, and the investigation of remote maintenance concepts for such plants - more below 
In particular SPPS is a large area that requires some expansion. Mission 8 of the European Fusion Roadmap aims to bring the stellarator line to maturity focusing on the helical-axis advanced stellarator concept (HELIAS). In particular, the Roadmap foresees a review around 2030 on how to progress with a next-step stellarator <levice (such as a buming­ plasma experiment). Apart from the key physics aspects for such a <levice, which will be explored by the Wendelstein 7-X experiment, there will be significant challenges for technology and engineering in the complex 3D geometry. SPPS will address the stellarator-specific engineering challenges in FP9 that are outside the scope of the tokamak DEMO activities. This will draw heavily on the knowledge embedded in the DEMO engineering and other synergies, hence the placement of this work here.
SPPS will  focus  the  R&D on  the non-planar  3D  magnet  system  (in particular  in  light  of  new  superconductor technologies); neutronic analysis and integration of 3D breeding blanket technologies; remote maintenance and handling options and solutions in the complex 3D geometry; and integration of requirements for other components, such as divertor, fuel cycle, etc. Furthermore, SPPS will improve and carry out systems studies work to explore attractive and 
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feasible options for a burning-plasma next-step stellarator as well as HELIAS power plant. A persistent bottleneck in  the stellarator engineering design optimization process is the availability of parametric models and/or tools, which can treat and handle the complex 3D geometry within reasonable time and resources. Consequently, SPPS will focus in FP9 on the development of such models and tools, which can be used to provide input for multi-physics analysis and FEM simulations. Present experience shows that the methods adopted for tokamaks do not work for sophisticated 3D stellarator geometry. SPPS will therefore be concemed with the development of appropriate stellarator-specific parametric models/ tools for the magnet system, blanket, and vacuum vessel. 
Fexirpset riceonncceefprtoumal  thideeRAas foCEr  ta earmem.tote maintenance scheme in  stellarator  geometry shall  be  developed utilizing  the 
Other elements such as the divertor and the tritium cycle will be explored on a conceptual level to assess stellarator­ specific requirements and their impact on the overall stellarator plant design. The overall aim, by the end of FP9, is a coherent and feasible stellarator power plant concept. 
IREMEV t - materials modelling  - is also a significant area. The aims of this work are to understand the fundamental  physics of material responses to radiation damage and use this understanding  to identify understudied or otherwise  
unexpected phenomena expected for materials irradiated to DEMO damage levels in the presence of large thermal,  radiation, and stress gradients. It will not be possible to experimentally examine the full range of possible environments materials in DEMO will be exposed to, and theoretical explorations to identify the most conceming  issues and currently­ unpredicted interactions of effects are therefore required to provide confidence in material performance and design rules drawn from limited data. A further target is the development of macroscopic material property variations, including radiation-induced swelling, used in finite-element modelling codes to investigate the criticality of these effects in large­ scale engineering structures. 
At the beginning  of 2022, due to success in developing initial rules that could be included in multi-physics codes to start including property changes due to radiation damage in simulations and the growing  direct importance of materials modelling for the design of DEMO materials, IREMEV tasks were moved from WPPRD to WPMAT and the tasks for the post-2021 period now appear in that work package. 
Description 
See Annex 1B, Section 3.3, 21 WPPRD, Description of the work 
Work package WP22- Socio-Economic Studies (WPSES) 
Work Package Number  WP22  I Lead Beneficiary  116- ENEA 
Work Package Name  Socio-Economic Studies (WPSES) 
StartMonth  11 EndMonth 60 
I 
Objectives 
The main objective of the Socio Economic Studies work package is the identification of the economic and social conditions for an effective support to fusion power deployment in a future global energy market. White Social Studies investigate and assess the current attitudes of lay public, stakeholders and media towards fusion technology, Economic Studies develop scenarios of the global energy system evolution in order to assess benefits of nuclear fusion power integration in future energy systems as well as identify possible issues in advance. Outreach activities are aimed to keep an effective communication of project outcomes with lay citizen and stakeholders. The WPSES research activities are intended to provide scientific evidence to be possibly used for shaping strategies to promote fusion integration in future energy system s. 
Description 
See Annex 1B, Section 3.3, 22 WPSES, Description of the work 

Work package WP23 - Commmůcation  (WPCOMM) 
 
	Work Package Number 
	WP23  [ Lead Beneficiary  [1-MPG 

	Work Package Name StartMonth 
	Communication (WPCO11M) 
1 [ EndMonth  I  60 


Objectives 
The Comm unications Office will adopt a new stakeholder-oriented, results-driven role for Horizon Europe in an effort to become more proactive, strategie, responsive, effective, impactful and efficient. Partnership and collaboration will help speed these efforts and help developing a more coordinated approach to communications across Consortium partners throughFuseCOM (theFusion Communicators network). 
Efforts will target the following audiences and outcomes: 
· Citizens of Consortium Mem ber  countries  a) raise  awareness of  fusion and  European fusion research efforts, specifically EUROfusion; b) improve support for continued fusion research and EUROfusion funding; and c) engage with citizens and adopt citizen-science;
· European Fusion  Community (including Alumni): improve  awareness  and  alignment within  the PMU  and  the EUROfusion Consortium;
· Students and EUROfusion Fellows:  involve  them in promoting EUROfusion and attracting new students  (with emphasis on diversity and inclusion) to pursue studies and careers in fusion;
· Industry: promote industry partners and spin-offtechnologies;
· Journalists: build and leverage relationships through an expanded media effort;
· Politicians & Public Sector: improve awareness and support of fusion energy, fusion research and the EUROfusion Programme and its Consortium Members; promote the value offusion research in the short (return-on-investment, spin­ offs, and technology transfer) and Jong-term (environmental and societal impact); collaborate more closely with the European Commission;
· GlobalFusion  Community: improve EUROfusion's presence and influence globally.
Description 
See Annex lB, Section 3.4, 23 WPCOMM, Description of the work 
Work package WP24 - Training and Education (WPTRED) 
 
	Work Package Number 
	WP24  [ Lead Beneficiary  [1-MPG 

	Work Package Name 
	Training and Education (WPTRED) 

	StartMonth 
	


Objectives  
Training and Education were for the first time an integral part of the joint European effort in fusion during Horizon 2020. Building on the success of these activities, the proposed Training  and Education Programme under the EUROfusion Consortium during Horizon Europe aims at supporting PhD programmes in the fusion institutions and MSc student programmes across Europe, as well as at directly financing focused post-doctoral training programmes. 
EUROfusion provides support for the PhD programme in its Beneficiaries on the basis of the recent past track records in PhD education in each of their research institution. The support for MSc programmes and the coordination of advisory missions to countries with developing fusion PhD Programmes are performed by FuseN et, the EuropeanFusi on Education Network. In this context, the specific role ofFuseNet  will be to assist the Consortium in the implementation of the peer review of the proposals on education by the different Consortium mem bers, and in the monitoring of these educational activities. Mem bers of FuseNet  are universities with a fusion curriculum, fusion research labs as well as industries that are involved in fusion. FuseNet has harmonized the definition of joint criteria for the European fusion master and doctorate, coordinates the summer schools, acts as matchmaker for intemships between students and industry, 
and organises joint educational events and tools. The possibilities in fusion education are made accessible to students  via the FuseNet website www.fusenet.eu. The stimulation of FuseNet as a learning platform for all educational levels,  should help increasing  the pool of skilled people involved in fusion across Europe. 
The EUROfusion Researcher and Engineering  Grant Programmes are  highly successful and will be continued in  2021-2027. They promote excellence among young researchers by competitively making available approximately 10  EUROfusion Researcher Grants (2-year postdoc grant) and 20 EUROfusion Engineering Grants (3-year training as  engineer) per year. Measures to enhance the number of engineers in the fusion programme as it evolves towards greater  emphasis on engineering and technological aspects will be undertaken. 
Description 
See Annex lB, Section 3.5, 24 WPTRED, Description of the work 
Work package WP25 - Programme Management  Unit (WPPMU) 
 
	Work Package Number 
	WP25  [ Lead Beneficiary  [1-MPG 

	Work Package Name 
	Programme Management Unit (WPPMU) 

	StartMonth 
	


Objectives 
The management of the Consortium programme involves two entities: the Programme   Manageru ent Unit (PMU) and the Coordinator Unit (CoU). General management activities are carried out also within all Beneficiaries and their Affiliated Entities. 
The Programme Management Unit supports the Programme Manager in the implementation of the Programme of the Consortium and ensures that common standards based on good project management practices are followed in all the projects for the selection of the participation, the management of the activities, the documentation and the evaluation of the accomplishments. The role and responsibilities of the Programme Management Unit are described in Chapter 4. 
The Coordinator Unit supports the Coordinator to fulfil its obligations and in particular to liaise with the Commission services, the Programme Management Unit and the Beneficiaries in administrating the Consortium. The Coordinator Unit collects all relevant information and documents to be provided to the Commission for the administration of the Grant Agreement. The Coordinator Unit collects the funds from the Commission and proceeds with the payments to the Consortium Mem bers. 
Description  
See Annex lB, Section 3 6, 25 WPPMU, Description of the work  
Work package WP26 - Technology Transfer (WPTT) 
 
	Work Package Number 
	WP26  [ Lead Beneficiary  11-MPG

	Work Package Name 
	Technology Transfer (WPTT) 

	StartMonth 
	


Objectives 
In the coming decades the development of fusion will progressively evolve from a science-driven, lab-based exercise to an industry-driven and technology-driven program. During Horizon 2020 this process has started already in key areas such as material development and efficient production of electricity. Therefore, industry will be involved at all levels, from project leaders of relevant work packages, secondees to the PMU, and expert advisors during all reviews of the progress being  made in the individua! projects and in the programme in generaL This exchange of know-how with 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 

58 
industry is primarily aimed at ensuring that intemal work practices are aligned to industrial standards and that designs  take into account requirements of industrial production. Industry will become aware of all technical aspects of fusion  that are relevant for its commercial use, which will guarantee a smooth transition to commercial use of fusion power. 
Henceforth, this will be called "Involvement of industry/Transition process" to ensure easy transition. Another aspect  of Technology Transfer is the expectation of the funding authorities and the public that research shall bring  a return  of investment. 
The transition process to industry is clearly related to technological questions and will therefore need a direct tie to  those Work Packages where the technical tasks are implemented. As these Work Packages are mainly grouped within the Fusion Technology part of EUROfusion the management of the transition process has to be a programmatic goal of all these Work Packages. These issues will therefore be managed within each Work Package under implementation of the agreed industrial strategy. 
Distinct from that is the retum-on-investment aspect of Technology Transfer (e.g. spin-offs of technologies developed  for fusion), which could in principie be related to all Work Packages. This relates to IP that may be interesting for  licensing and that could in principie emanate from each research field. In addition, it has to be taken into account that  all IP generated within EUROfusion will belong to the parties generating it. Therefore, the effort of transferring the IP  under licenses can only be seen as a "service" for participating Beneficiaries. 
Description 
See Annex lB, Section 3.7, 26 WPTT, Description of the work 
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STAFF EFFORT 
 
	Staff effort per participant 
	

	Grant Preparation (Work packages -Effort screen}- Enter the info.
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WP7 
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WP6 
WPlO 
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	308.25 
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	Staff effort per participant 
Grant Preparation (Work packages -Ejfort screen}- Enter the inf o.
WP2 
Participant 
Total Person-Months 
WPl 
WP4 
WPS 
WP6 
WP8 
WP9 
WPlO 
WP7 
WP3 

	20-DIFF ER
	87.37 
	
	
	249.20 
	174.73 
	24.00 
	146.00 
	34.20 
	81.44 
	
	1913.60 

	21-IPPLM 
	380.52 
	69.50 
	338.55 
	622.60 
	184.14 
	192.60 
	347.50 
	56.97 
	73.91 
	
	3884.28 

	22 -IST 
	145.66 
	9.00 
	19.42 
	50.60 
	63.51 
	60.40 
	179.20 
	
	
	
	1296.35 

	23 -IAP 
	39.16 
	20.50 
	
	12.30 
	91.83 
	
	116.00 
	
	23.10 
	139.33 
	612.97 

	24 - JSI 
	21.60 
	
	
	96.90 
	130.45 
	85.20 
	92.00 
	153.95 
	
	59.62 
	1331.19 

	25-CIEMAT 
	317.36 
	96.00 
	411.42 
	525.90 
	55.31 
	128.60 
	226.50 
	226.20 
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	6928.81 

	26-VR
	167.77 
	23.00 
	13.70 
	257.60 
	207.36 
	31.00 
	113.50 
	18.20 
	
	62.00 
	1398.89 

	27 -KIPT 
	32.07 
	
	470.93 
	
	413.46 
	
	268.00 
	
	
	
	2023.90 

	30-CU
	1.00 
	
	
	
	63.00 
	
	
	
	
	
	383.66 

	Total Person-Months 
	11789.83 
	1103.75 
	4615.91 
	6585.90 
	4705.60 
	1924.15 
	4646.25 
	2597.82 
	741.43 
	5454.98 
	96406.27 


	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


 
	Staff effort per participant 
Grant Preparation (Work packages -Ejfort screen) - Enter the info  .

	Participant 
	WPll 
	WP12 
	WP13 
	WP14 
	WP15 
	WP16 
	WP17 
	WP18 
	WP19 
	WP20 
	Total Person-Months 

	1-MPG
	36.00 
	510.48 
	67.64 
	27.25 
	3.00 
	47.28 
	
	458.39 
	20.60 
	122.60 
	27630.73 

	2-OEAW
	
	
	
	
	
	
	
	30.00 
	
	
	880.70 

	3 -LPP-ERM-KMS 
	
	19.00 
	
	
	
	37.00 
	
	335.36 
	
	
	1842.05 
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	235.07 

	5-RBI
	
	
	
	
	
	
	
	47.94 
	
	67.00 
	361.13 

	6-IPP.CR
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	26.00 
	
	
	98.40 
	25.00 
	1629.70 

	7-DTU
	82.00 
	
	
	
	
	55.78 
	314.00 
	60.00 
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	Staff effort per participant 
Grant Preparation (Work packages -Ejfort screen} � Enter the info.
WPll 
WP12 
WP13 
WP14 
WP15 
WP16 
WP17 
WP18 
WP19 
Participant 
WP20 
Total Person-Months 
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	Staff effort per participant 
Grant Preparation (Work packages -Ejfort screen}- Enter the inf o.
WPll 
WP12 
WP13 
WP14 
WP15 
WP16 
WP17 
WP18 
WP19  WP20 
Participant 
Total Person-Months 

	Total Person-Months 
	427.00 
	3383.53 
	886.09 
	897.59 
	1065.04 
	1132.44
	1945.43 
	5251.27 
	1140.72  3937.10 
	96406.27 


 
	Staff effort per participant 
Grant Preparation (Work packages -Ejfort screen) - Enter the info.

	Participant 
	WP21 
	WP22 
	WP23 
	WP24 
	WP25 
	WP26 
	Total Person-Months 

	1-MPG
	365.17 
	4.00 
	
	7381.14 
	5919.76 
	12.00 
	27630.73 

	2-OEAW
	23.60 
	20.00 
	
	419.71 
	61.13 
	
	880.70 

	3 - LPP-ERM-KMS 
	57.40 
	15.00 
	
	715.10 
	78.15 
	
	1842.05 

	4-INRNE
	
	
	
	168.43 
	58.51 
	
	235.07 

	5- RBI
	9.54 
	
	
	158.70 
	33.02 
	
	361.13 

	6-IPP.CR 
	152.90 
	
	
	458.48 
	72.92 
	
	1629.70 

	7-DTU
	
	
	
	295.11 
	173.43
	
	1552.73 

	8- UT
	
	
	
	82.33 
	35.40 
	
	511.23 

	9-VIT
	88.00 
	
	
	803.12 
	61.44 
	
	3314.74 

	10- CEA
	146.40 
	
	2.00 
	2127.93 
	463.70 
	
	9823.33 

	11- FZJ 
	65.00 
	
	
	372.22 
	142.80
	
	3896.90 

	12- KIT 
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	Staff effort per participant 
	

	Grant Preparation (Work packages -Ejfort screen} � Enter the info.
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	74.07 
	22.68 
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	26.00 
	20.00 
	
	238.59 
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LIST OF DELIVERABLES 
 
	Deliverables 
Grant P reparation (Deliverables screen) - Enter the info. The labelsused mean: 
Public - fully open ( J:i automatically posted online)
Sensitive- limitedunder the conditions oj the GrantAgr eement 
EU classified-RESIREINT-UEIEU-RESTRICTED, CONFIDENTIEL-UEIEU-CONFIDENTIAL, SECRET-UEIEU-SECRET under Decision 2015/444 

	Deliverable No 
	Deliverable Name 
	Work Package No 
	Lead Beneficiary 
	Type 
	Dissemination Level 
	Due  Date (month) 

	DU 
	TE.D.01 
	WPl 
	1 -J\APG 
	R - Document, report 
	PU - Public 
	12 

	Dl.2 
	TE.D.02 
	WPl 
	1 - J\APG 
	R- Document, report
	PU - Public 
	12 

	Dl3 
	TE.D.03 
	WPl 
	1 -J\APG 
	R- Document, report
	PU - Public 
	24 

	Dl.4 
	TE.D.04 
	WPl 
	1 - J\APG 
	R- Document, report
	PU - Public 
	24 

	Dl.S Dl.6 
	TE.D.05 TE.D.06 
	WPl WPl 
	1 -J\APG 1 - J\APG 
	R- Document, report R- Document, report
	PU - Public PU - Public 
	24 36 

	DU 
	TE.D.07 
	WPl 
	1 -J\APG 
	R - Document, report 
	PU - Public 
	36 

	Dl.S 
	TE.D.08 
	WPl 
	1 - J\APG 
	R- Document, report
	PU - Public 
	36 

	Dl.9 
	TE.D.09 
	WPl 
	1 -J\APG 
	R- Document, report
	PU - Public 
	36 

	DUO 
	TE.D.10 
	WPl 
	1 - J\APG 
	R- Document, report
	PU - Public 
	36 

	Dl.12 
	TE.D.12 
	WPl 
	1 - J\APG 
	R- Document, report
	PU - Public 
	48 

	Dl.13 
	TE.D.13 
	WPl 
	1 - J\APG 
	R- Document, report
	PU - Public 
	48 

	Dl.14 
	TE.D.14 
	WPl 
	1 - J\APG 
	R- Document, report
	PU - Public 
	48 

	D2.l 
	SA.D0l 
	WP2 
	16- ENEA
	OTHER 
	PU - Public 
	4 

	D2.2 
	SA.D.02 
	WP2 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	12 


 
	Deliverables 
Grant Preparation (Deliverables screen) -Enter the info. The labels used mean: 
Public -Juliy  open (--1:i automatically posted online) 
Sensitive - limited under the conditions oj the Grant Agreement 
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	D2.3 
	SAD.03 
	WP2 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	12 

	D2.4 
	SAD.04 
	WP2 
	16- ENEA
	OTHER 
	SEN - Sensitive 
	24 

	D2.5 
	SAD.OS 
	WP2 
	16- ENEA
	OTHER 
	PU - Public 
	42 

	D2.6 
	SAD.06 
	WP2 
	16- ENEA
	OTHER 
	PU - Public 
	48 

	D2.8 
	SAD.OS 
	WP2 
	16- ENEA
	OTHER 
	PU - Public 
	36 

	D2.10 
	SAD.IO 
	WP2 
	16- ENEA
	OTHER 
	SEN - Sensitive 
	60 

	D3.l 
	W7XD.0l 
	WP3 
	1 - :tv.lPG 
	R- Document, report
	PU - Public 
	12 

	D3.2 
	W7XD.02 
	WP3 
	1 - :tv.lPG 
	OTHER 
	SEN - Sensitive 
	24 

	D3.3 
	W7XD.03 
	WP3 
	1 - :tv.lPG 
	R- Document, report
	PU - Public 
	24 

	D3.4 
	W7XD.04 
	WP3 
	1 - :tv.lPG 
	OTHER 
	SEN - Sensitive 
	24 

	D3.5 
	W7XD.05 
	WP3 
	1 - :tv.lPG 
	R - Docume  nt, report 
	SEN - Sensitive 
	36 

	D3.6 
	W7XD.06 
	WP3 
	1 - :tv.lPG 
	R- Document, report
	PU - Public 
	36 

	D3.7 
	W7XD.07 
	WP3 
	1 - :tv.lPG 
	R- Document, report
	SEN - Sensitive 
	48 

	D3.8 
	W7XD.08 
	WP3 
	1 - :tv.lPG 
	R- Document, report
	PU - Public 
	48 

	D3.9 
	W7XD.09 
	WP3 
	1 - :tv.lPG 
	R- Document, report
	PU - Public 
	48 

	D3.10 
	W7XD.10 
	WP3 
	1 - :tv.lPG 
	OTHER 
	SEN - Sensitive 
	60 

	D3.l l 
	W7XD.ll 
	WP3 
	1 - :tv.lPG 
	R- Document, report
	PU - Public 
	60 
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	D3.12 
	W7XD.12 
	WP3 
	1 - Jv.lPG 
	R- Document, report
	SEN - Sensitive 
	60 

	D3.13 
	W7XD.13 
	WP3 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	60 

	D3.14 
	W7XD.14 
	WP3 
	1 -Jv.lPG 
	R - Document, report 
	SEN - Sensitive 
	60 

	D3.15 
	W7XD.15 
	WP3 
	1 - Jv.lPG 
	OTHER 
	SEN - Sensitive 
	60 

	D4.1 
	AC.D.01 
	WP4 
	1 -Jv.lPG 
	R- Document, report
	SEN - Sensitive 
	12 

	D4.4 
	AC.D.04 
	WP4 
	1 -Jv.lPG 
	OTHER 
	SEN - Sensitive 
	36 

	D4.5 
	AC.D.05 
	WP4 
	1 -Jv.lPG 
	OTHER 
	SEN - Sensitive 
	36 

	D4.6 
	AC.D.06 
	WP4 
	1 -Jv.lPG 
	OTHER 
	SEN - Sensitive 
	48 

	D4.7 
	AC.D.07 
	WP4 
	1 - Jv.lPG 
	OTHER 
	SEN - Sensitive 
	48 

	D4.8 
	AC.D.08 
	WP4 
	1 -Jv.lPG 
	OTHER 
	SEN - Sensitive 
	60 

	D5.1 
	PWIE.D.01 
	WP5 
	11 - FZJ 
	R - Document, report 
	PU - Public 
	12 

	D5.2 
	PWIE.D.02 
	WP5 
	11 - FZJ 
	R- Document, report
	PU - Public 
	12 

	D5.3 
	PWIE.D.03 
	WP5 
	11 - FZJ 
	R- Document, report
	PU - Public 
	24 

	D5.4 
	PWIE.D.04 
	WP5 
	11 - FZJ 
	R- Document, report
	PU - Public 
	24 

	D5.5 
	PWIE.D.05 
	WP5 
	11 - FZJ 
	R- Document, report
	PU - Public 
	24 

	D5.6 
	PWIE.D.06 
	WP5 
	11 - FZJ 
	R- Document, report
	PU - Public 
	36 

	D5.7 
	PWIE.D.07 
	WP5 
	11 - FZJ 
	R- Document, report
	PU - Public 
	36 
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	D5.8 
	PWIE.D.08 
	WP5 
	11 - FZJ 
	OTHER 
	SEN - Sensitive 
	36 

	D5.9 
	PWIE.D.09 
	WP5 
	11 - FZJ 
	R- Document, report
	PU - Public 
	36 

	D5.10 
	PWIE.D.10 
	WP5 
	11 - FZJ 
	R - Document, report 
	SEN - Sensitive 
	36 

	D5.l l 
	PWIE.D.11 
	WP5 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	36 

	D5.12 
	PWIE.D.12 
	WP5 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	36 

	D5.13 
	PWIE.D.13 
	WP5 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	48 

	D5.14 
	PWIE.D.14 
	WP5 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	48 

	D5.15 
	PWIE.D.15 
	WP5 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	48 

	D5.16 
	PWIE.D.16 
	WP5 
	11 - FZJ 
	R- Document, report
	PU - Public 
	48 

	D5.17 
	PWIE.D.17 
	WP5 
	11 - FZJ 
	R- Document, report
	PU - Public 
	48 

	D5.18 
	PWIE.D.18 
	WP5 
	11 - FZJ 
	R - Document, report 
	PU - Public 
	48 

	D5.19 
	PWIE.D.19 
	WP5 
	11 - FZJ 
	R- Document, report
	PU - Public 
	60 

	DS.20 
	PWIE.D.20 
	WP5 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	60 

	D5.21 
	PWIE.D.21 
	WP5 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	60 

	D5.22 
	PWIE.D.22 
	WP5 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	60 

	DS.23 
	PWIE.D.23 
	WP5 
	11 - FZJ 
	R- Document, report
	PU - Public 
	60 

	D5.24 
	PWIE.D.24 
	WP5 
	11 - FZJ 
	OTHER 
	SEN - Sensitive 
	60 
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	DS.25 
	PWIE.D.25 
	WP5 
	11 - FZJ 
	R- Document, report
	PU-  Public 
	60 

	D6.l 
	PRlO.D.01 
	WP6 
	10- CEA
	OTHER 
	SEN- Sensitive 
	24 

	D6.2 
	PRlO.D.02 
	WP6 
	10- CEA
	R - Document, report 
	SEN- Sensitive 
	24 

	D6.3 
	PR1O.D03 
	WP6 
	10- CEA
	OTHER 
	PU-  Public 
	36 

	D6.4 
	PRlO.D.04 
	WP6 
	10- CEA
	OTHER 
	SEN- Sensitive 
	42 

	D6.5 
	PRlO.D.05 
	WP6 
	10- CEA
	OTHER 
	SEN- Sensitive 
	48 

	D6.6 
	PRlO.D 06 
	WP6 
	10- CEA
	R- Document, report
	PU-  Public 
	60 

	D6.7 
	PRlO.D.07 
	WP6 
	10- CEA
	R- Document, report
	PU - Public 
	60 

	D6.8 
	PRlO.D.08 
	WP6 
	10- CEA
	R- Document, report
	SEN- Sensitive 
	60 

	D6.9 
	PRlO.D.09 
	WP6 
	10- CEA
	R- Document, report
	SEN- Sensitive 
	30 

	D6.10 
	PRlO.D.10 
	WP6 
	10- CEA
	R - Document, report 
	SEN- Sensitive 
	42 

	D6.l l 
	PRlO.D.11 
	WP6 
	10- CEA
	R- Document, report
	SEN- Sensitive 
	12 

	D6.12 
	PRlO.D.12 
	WP6 
	10- CEA
	R-Document, report
	SEN- Sensitive 
	24 

	D6.13 
	PRlO.D.13 
	WP6 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	24 

	D6.14 
	PR1O.Dl4 
	WP6 
	10- CEA
	R- Document, report
	SEN- Sensitive 
	36 

	D6.15 
	PR1O.Dl5 
	WP6 
	10- CEA
	R-Document, report
	SEN- Sensitive 
	36 

	D6.16 
	PRlO.D.16 
	WP6 
	10- CEA
	R- Document, report
	SEN- Sensitive 
	48 


Project 101052200- EUROfusion - EURATOM-2021-ADHOC-IBA 

73 
 
	Deliverables 
Grant Preparation (Deliverables screen) -Enter the info. The labels used mean: 
Public -Juliy  open (--1:i automatically posted online) 
Sensitive - limited under the conditions oj the Grant Agreement 
EU classified-RESTREINT-UEIEU-RESTRICTED,  CONFIDENTIEL-UEIEU-CONFIDENTIAL, SECRET-UEIEU-SECRET under Decision 2015/444 

	Deliverable No 
	Deliverable Name 
	Work Package No 
	Lead Beneficiary 
	Type 
	Dissemination Level 
	Due  Date (month) 

	D6.17 
	PRIO.D.17 
	WP6 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	60 

	D6.18 
	PRIO.D.18 
	WP6 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	60 

	D6.19 
	PRIO.D.19 
	WP6 
	10- CEA
	R - Document, report 
	SEN - Sensitive 
	60 

	D6.20 
	PRIO.D.20 
	WP6 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	60 

	D6.21 
	PRIO.D.21 
	WP6 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	60 

	D6.22 
	PRIO.D.22 
	WP6 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	24 

	D6.23 
	PRIO.D.23 
	WP6 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	24 

	D6.24 
	PRIO.D.24 
	WP6 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	24 

	D6.25 
	PRIO.D.25 
	WP6 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	36 

	D6.26 
	PRIO.D.26 
	WP6 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	36 

	D6.27 
	PRIO.D.27 
	WP6 
	10- CEA
	R - Document, report 
	SEN - Sensitive 
	36 

	D6.28 
	PRIO.D.28 
	WP6 
	10- CEA
	R- Document, report
	PU - Public 
	60 

	D7.1 
	ENR.D.01 
	WP7 
	1 -Jv!PG 
	R- Document, report
	PU - Public 
	12

	D7.2 
	ENR.D.02 
	WP7 
	1 - Jv!PG 
	R- Document, report
	PU - Public 
	24 

	D7.3 
	ENR.D.03 
	WP7 
	1 - Jv!PG 
	R- Document, report
	PU - Public 
	36 

	D7.4 
	ENR.D.04 
	WP7 
	1 - Jv!PG 
	R- Document, report
	PU - Public 
	48 

	D7.5 
	ENR.D.05 
	WP7 
	1 - Jv!PG 
	R- Document, report
	PU - Public 
	60 
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	D8.1 
	DES.D.01 
	WP8 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	12 

	D8.2 
	DES.D.02 
	WP8 
	1 - Jv.lPG 
	R- Document, report
	SEN - Sensitive 
	60 

	D8.3 
	DES.D.03 
	WP8 
	1 - Jv.lPG 
	R - Document, report 
	SEN - Sensitive 
	60 

	D8.4 
	DES.D.04 
	WP8 
	1 - Jv.lPG 
	R- Document, report
	SEN - Sensitive 
	60 

	D8.5 
	DES.D.05 
	WP8 
	1 - Jv.lPG 
	R- Document, report
	SEN - Sensitive 
	60 

	D8.6 
	DES.D.06 
	WP8 
	1 - Jv.lPG 
	R- Document, report
	SEN - Sensitive 
	60 

	D9.1 
	MAG.D.01 
	WP9 
	16- ENEA
	R- Document, report
	PU - Public 
	12 

	D9.2 
	MAG.D.02 
	WP9 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	24 

	D9.3 
	MAG.D.03 
	WP9 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	36 

	D9.4 
	MAG.D.04 
	WP9 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	43 

	D9.5 
	MAG.D.05 
	WP9 
	16- ENEA
	R - Document, report 
	SEN - Sensitive 
	43 

	D9.6 
	MAG.D.06 
	WP9 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	60 

	D9.7 
	MAG.D.07 
	WP9 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	60 

	D9.8 
	MAG.D.08 
	WP9 
	16- ENEA
	R- Document, report
	SEN -Sensitive 
	60 

	D9.9 
	MAG.D.09 
	WP9 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	60 

	D9.10 
	MAG.D.10 
	WP9 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	

	D9.11 
	MAG.D.11 
	WP9 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	60 
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	D10.l 
	BB.D.01 
	WPl0 
	12- KIT
	R- Document, report
	PU - Public 
	12 

	D10.2 
	BB.D.02 
	WPl0 
	12- KIT
	R- Document, report
	SEN - Sensitive 
	15 

	D10.3 
	BB.D.03 
	WPl0 
	12- KIT
	R - Document, report 
	SEN - Sensitive 
	24 

	D10.4 
	BB.D.04 
	WPl0 
	12- KIT
	R- Document, report
	SEN - Sensitive 
	36 

	D10.6 
	BB.D.06 
	WPlO 
	12- KIT
	R- Document, report
	SEN - Sensitive 
	36 

	D10.7 
	BB.D.07 
	WPl0 
	12- KIT
	R- Document, report
	SEN - Sensitive 
	36 

	D10.8 
	BB.D.08 
	WPlO 
	12- KIT
	R- Document, report
	SEN - Sensitive 
	36 

	D10.9 
	BB.D.09 
	WPl0 
	12- KIT
	R- Document, report
	SEN - Sensitive 
	55 

	D10.10 
	BB.D.10 
	WPl0 
	12- KIT
	R- Document, report
	SEN - Sensitive 
	55 

	D10.ll 
	BB.D.11 
	WPl0 
	12- KIT 
	R- Document, report
	SEN - Sensitive 
	59 

	D111 
	PES.D.01 
	WPll 
	16- ENEA
	R - Document, report 
	PU - Public 
	12 

	D11.2 
	PES.D.02 
	WPll 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	24 

	D113 
	PES.D.03 
	WPll 
	16- ENEA
	DEM- Demonstrator, pilot, prototype 
	SEN - Sensitive 
	36 

	Dll.4 
	PES.D.04 
	WPll 
	16- ENEA
	DEM- Demonstrator, pilot, prototype 
	SEN - Sensitive 
	48 

	D115 
	PES.D.05 
	WPll 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	60 
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	Work Package No 
	Lead Beneficiary 
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	Dissemination Level 
	Due  Date (month) 

	D11.6 
	PES.D.06 
	WPll 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	60 

	Dll.7 
	PES.D.07 
	WPll 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	60 

	D12.l 
	DIVD.01 
	WP12 
	1 - JvJPG 
	R - Document, report 
	PU - Public 
	12 

	D12.2 
	DIVD.02 
	WP12 
	1 - JvJPG 
	DEM- Demonstrator, pilot, prototype 
	SEN - Sensitive 
	24 

	D12.3 
	DIVD.03 
	WP12 
	1 - JvJPG 
	R- Document, report
	SEN - Sensitive 
	24 

	D12.4 D12.5 
	DIVD.04 DIVD.05 
	WP12 WP12 
	1 - JvJPG 1 - JvJPG 
	R- Document, report R- Document, report
	SEN - Sensitive SEN - Sensitive 
	36 36 

	D12.8 
	DIVD.08 
	WP12 
	1 - JvJPG 
	R - Document, report 
	SEN - Sensitive 
	48 

	D12.9 
	DIVD.09 
	WP12 
	1 - JvJPG 
	R- Document, report
	SEN - Sensitive 
	48 

	D12.10 
	DIVD.10 
	WP12 
	1 - JvJPG 
	R- Document, report
	SEN -Sensitive 
	60 

	D12.ll 
	DIVD.11 
	WP12 
	1 - JvJPG 
	R- Document, report
	SEN - Sensitive 
	60 

	D13.l 
	HCD.D.01 
	WP13 
	1 - JvJPG 
	R- Document, report
	PU - Public 
	5 

	D13.2 
	HCD.D.02 
	WP13 
	1 - JvJPG 
	R- Document, report
	SEN - Sensitive 
	48 

	D13.3 Dl3.4 
	HCD.D.03 HCD.D.04 
	WP13 WP13 
	1 - JvJPG 1 - JvJPG 
	R- Document, report R- Document, report
	SEN - Sensitive SEN - Sensitive 
	48 48 

	D13.5 
	HCD.D.05 
	WP13 
	1 - JvJPG 
	R- Document, report
	SEN - Sensitive 
	48 
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	Deliverable No 
	Deliverable Name 
	Work Package No 
	Lead Beneficiary 
	Type 
	Dissemination Level 
	Due  Date (month) 

	D13.6 
	HCD.D.06 
	WP13 
	1 - Jv.lPG 
	R- Document, report
	SEN - Sensitive 
	48 

	D14.1 
	TFVD.01 
	WP14 
	12- KIT
	R- Document, report
	PU - Public 
	12 

	D14.2 
	TFVD.02 
	WP14 
	12- KIT
	R - Document, report 
	SEN - Sensitive 
	9 

	D14.3 
	TFVD.03 
	WP14 
	12- KIT
	R- Document, report
	SEN - Sensitive 
	12 

	D14.4 
	TFVD.04 
	WP14 
	12- KIT
	R- Document, report
	SEN - Sensitive 
	24 

	D14.5 
	TFVD.05 
	WP14 
	12- KIT
	R- Document, report
	SEN - Sensitive 
	24 

	D14.6 
	TFVD.06 
	WP14 
	12- KIT
	R- Document, report
	SEN - Sensitive 
	48 

	D14.7 
	TFVD.07 
	WP14 
	12- KIT
	R- Document, report
	SEN - Sensitive 
	36 

	D14.8 
	TFVD.08 
	WP14 
	12- KIT
	R- Document, report
	SEN - Sensitive 
	42 

	D14.9 
	TFVD.09 
	WP14 
	12-  KIT 
	R- Document, report
	SEN - Sensitive 
	48 

	D14.11 
	TFVD.11 
	WP14 
	12- KIT
	R - Document, report 
	SEN - Sensitive 
	60 

	D15.1 
	BOPD.01 
	WP15 
	16- ENEA
	R- Document, report
	PU - Public 
	12 

	D15.2 
	BOPD.02 
	WP15 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	36 

	D15.3 
	BOPD.03 
	WP15 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	42 

	D15.4 
	BOPD.04 
	WP15 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	54

	D15.5 
	BOPD.05 
	WP15 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	60 

	D16.1 
	DC.D.01
	WP16 
	11 - FZJ 
	R- Document, report
	PU - Public 
	12 
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	Dissemination Level 
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	D16.2 
	DC.D.02
	WP16 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	26 

	D16.3 
	DC.D.03
	WP16 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	26 

	D16.4 
	DC.D.04
	WP16 
	11 - FZJ 
	R - Document, report 
	SEN - Sensitive 
	26 

	D16.5 
	DC.D.05
	WP16 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	60 

	D16.6 
	DC.D.06
	WP16 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	38

	D16.7 
	DC.D.07
	WP16 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	38 

	D16.8 
	DC.D.08
	WP16 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	60 

	D16.9 
	DC.D.09
	WP16 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	60 

	D17.1 
	RM.D.01 
	WP17 
	1 -:rvJPG 
	R- Document, report
	PU - Public 
	6 

	D17.2 
	RM.D.02 
	WP17 
	1 -:rvJPG 
	R- Document, report
	SEN - Sensitive 
	12 

	D17.3 
	RM.D 03 
	WP17 
	1 -:rvJPG 
	R - Document, report 
	SEN - Sensitive 
	24 

	D17.4 
	RM.D.04 
	WP17 
	1 -:rvJPG 
	R- Document, report
	SEN - Sensitive 
	42 

	D17.5 
	RM.D.05 
	WP17 
	1 -:rvJPG 
	R- Document, report
	SEN - Sensitive 
	54 

	D18.1 
	:MAT.D.01 
	WP18 
	11 - FZJ 
	R- Document, report
	PU - Public 
	12 

	D18.2 
	:MAT.D.02 
	WP18 
	11 -FZJ 
	R- Document, report
	SEN - Sensitive 
	30 

	D18.3 
	:MAT.D.03 
	WP18 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	30 

	D18.4 
	:MAT.D.04 
	WP18 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	60 
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	Deliverable No 
	Deliverable Name 
	Work Package No 
	Lead Beneficiary 
	Type 
	Dissemination Level 
	Due  Date (month) 

	D18.5 
	:MAT.D.05 
	WP18 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	60 

	D18.6 
	:MAT.D.06 
	WP18 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	60 

	D18.7 
	:MAT.D.07 
	WP18 
	11 - FZJ 
	R - Document, report 
	SEN - Sensitive 
	54 

	D18.8 
	:MAT.D.08 
	WP18 
	11 - FZJ 
	R- Document, report
	SEN - Sensitive 
	54 

	D19.1 
	SAE.D.01 
	WP19 
	10- CEA
	R- Document, report
	PU- Public 
	6 

	D19.2 
	SAE.D.02 
	WP19 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	12 

	D19.3 
	SAE.D.03 
	WP19 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	12 

	D19.4 
	SAE D.04 
	WP19 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	24 

	D19.5 
	SAE.D.05 
	WP19 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	18 

	D19.6 
	SAE.D.06 
	WP19 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	33 

	D19.7 
	SAE.D.07 
	WP19 
	10- CEA
	R - Document, report 
	SEN - Sensitive 
	48 

	D19.8 
	SAE.D.08 
	WP19 
	10- CEA
	R- Document, report
	SEN - Sensitive 
	54 

	D20.1 
	ENS.D.01 
	WP20 
	25- CIE:MAT
	R- Document, report
	PU- Public 
	12 

	D20.2 
	ENSD.02 
	WP20 
	25- CIE:MAT
	R- Document, report
	SEN -Sensitive 
	12 

	D20.3 
	ENS.D.03 
	WP20 
	25- CIE:MAT
	R- Document, report
	SEN - Sensitive 
	24 

	D20.4 
	ENS.D.04 
	WP20 
	25- CIE:MAT
	R- Document, report
	SEN - Sensitive 
	30 

	D20.5 
	ENS.D.05 
	WP20 
	25- CIE:MAT
	R- Document, report
	SEN - Sensitive 
	42 
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	Deliverable No 
	Deliverable Name 
	Work Package No 
	Lead Beneficiary 
	Type 
	Dissemination Level 
	Due  Date (month) 

	D20.6 
	ENS.D.06 
	WP20 
	25-CIEMAT
	R- Document, report
	SEN-Sensitive 
	48 

	D20.7 
	ENS.D.07 
	WP20 
	25-CIEMAT
	R- Document, report
	SEN-Sensitive 
	54 

	D20.8 
	ENS.D.08 
	WP20 
	25-CIEMAT
	R - Document, report 
	SEN-Sensitive 
	54 

	D21.l 
	PRD.D.01 
	WP21 
	1-MPG
	R- Document, report
	PU- Public 
	12 

	D21.2 
	PRD.D.02 
	WP21 
	1-MPG
	R- Document, report
	SEN-Sensitive 
	12 

	D21.4 
	PRD.D.04 
	WP21 
	1-MPG
	R- Document, report
	SEN-Sensitive 
	36 

	D21.5 
	PRD.D.05 
	WP21 
	1-MPG
	R- Document, report
	SEN-Sensitive 
	60 

	D21.6 
	PRD.D.06 
	WP21 
	1-MPG
	R- Document, report
	SEN-Sensitive 
	60 

	D22.l 
	SES.D.01 
	WP22 
	16- ENEA
	R- Document, report
	PU- Public 
	12 

	D22.2 
	SES.D.02 
	WP22 
	16- ENEA
	R- Document, report
	SEN- Sensitive 
	24

	D22.3 
	SES.D.03 
	WP22 
	16- ENEA
	R - Document, report 
	SEN-Sensitive 
	24

	D22.4 
	SES.D.04 
	WP22 
	16- ENEA
	R- Document, report
	SEN-Sensitive 
	48 

	D22.5 
	SES.D.05 
	WP22 
	16- ENEA
	R- Document, report
	SEN-Sensitive 
	48 

	D22.6 
	SES.D.06 
	WP22 
	16- ENEA
	R- Document, report
	SEN - Sensitive 
	60 

	D23.l 
	Co:tv[M.D.01 
	WP23 
	1-MPG
	R- Document, report
	PU- Public 
	12 

	D23.2 
	COMM.D.02 
	WP23 
	1-MPG
	R- Document, report
	PU- Public 
	12 

	D23.3 
	COMM.D.03 
	WP23 
	1-MPG
	R- Document, report
	PU- Public 
	12 


 
	Deliverables 
Grant Preparation (Deliverables screen) -Enter the info. The labels used mean: 
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	Deliverable No 
	Deliverable Name 
	Work Package No 
	Lead Beneficiary 
	Type 
	Dissemination Level 
	Due  Date (month) 

	D23.4 
	Co:tv[M.D.04 
	WP23 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	24 

	D23.5 
	CO:M::tvf.D.05 
	WP23 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	24 

	D23.6 
	Co:tvfM.D.06 
	WP23 
	1 - Jv.lPG 
	R - Document, report 
	PU - Public 
	24 

	D23.7 
	COMM.D.07 
	WP23 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	36 

	D23.8 
	COMM.D.08 
	WP23 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	36 

	D23.9 
	COMM.D.09 
	WP23 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	36 

	D23.10 
	COMM.D.10 
	WP23 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	48 

	D23. ll 
	COMM.D.11 
	WP23 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	48 

	D23.12 
	COMM.D.12 
	WP23 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	48 

	D23.13 
	COMM.D.13 
	WP23 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	60 

	D23.14 
	COMM.D.14 
	WP23 
	1 - Jv.lPG 
	R - Document, report 
	PU - Public 
	60 

	D23.15 
	COMM.D.15 
	WP23 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	60 

	D24.l 
	TRED.D.01 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	48 

	D24.2 
	TRED.D.02 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	12

	D24.3 
	TRED.D.03 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	12

	D24.4 
	TRED.D.04 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	14

	D24.5 
	TRED.D.05 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	SEN - Sensitive 
	18 
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	Deliverable No 
	Deliverable Name 
	Work Package No 
	Lead Beneficiary 
	Type 
	Dissemination Level 
	Due  Date (month) 

	D24.6 
	TRED.D.06 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	

	D24.7 
	TRED.D.07 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	24 

	D24.8 
	TRED.D.08 
	WP24 
	1 - Jv.lPG 
	R - Document, report 
	PU - Public 
	26 

	D24.9 
	TRED.D.09 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	26 

	D24.10 
	TRED.D.10 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	24 

	D24. l l 
	TRED.D.11 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	36 

	D24.12 
	TRED.D.12 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	

	D24.13 
	TRED.D.13 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	38 

	D24.14 
	TRED.D.14 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	38 

	D24.15 
	TRED.D.15 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	36 

	D24.16 
	TRED.D.16 
	WP24 
	1 - Jv.lPG 
	R - Document, report 
	PU - Public 
	36 

	D24.17 
	TRED.D.17 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	48 

	D24.18 
	TRED.D.18 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	48 

	D24.19 
	TRED.D.19 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	50 

	D24.20 
	TRED.D.20 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	50 

	D24.21 
	TRED.D.21 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	48 

	D24.22 
	TRED.D.22 
	WP24 
	1 - Jv.lPG 
	R- Document, report
	PU - Public 
	60 
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	Deliverable No 
	Deliverable Name 
	Work Package No 
	Lead Beneficiary 
	Type 
	Dissemination Level 
	Due  Date (month) 

	D24.23 
	TRED.D.23 
	WP24 
	1 -Jv.lPG 
	R- Document, report
	PU - Public 
	60 

	D24.24 
	TRED.D.24 
	WP24 
	1 -Jv.lPG 
	R- Document, report
	PU - Public 
	60 

	D24.25 
	TRED.D.25 
	WP24 
	1 -Jv.lPG 
	R - Document, report 
	PU - Public 
	60 

	D24.26 
	TRED.D.26 
	WP24 
	1 -Jv.lPG 
	R- Document, report
	PU - Public 
	60 

	D25.l 
	PMU.D.01 
	WP25 
	1 -Jv.lPG 
	R- Document, report
	SEN - Sensitive 
	16 

	D25.2 
	PMU.D.02 
	WP25 
	1 -Jv.lPG 
	R- Document, report
	PU - Public 
	12 

	D25.3 
	PMU.D.03 
	WP25 
	1 -Jv.lPG 
	R- Document, report
	PU - Public 
	

	D25.4 
	PMU.D.04 
	WP25 
	1 -Jv.lPG 
	R- Document, report
	PU - Public 
	24 

	D25.5 
	PMU.D.05 
	WP25 
	1 -Jv.lPG 
	R- Document, report
	PU - Public 
	36 

	D25.6 
	PMU.D.06 
	WP25 
	1 -Jv.lPG 
	R- Document, report
	PU - Public 
	48 

	D25.7 
	PMU.D.07 
	WP25 
	1 -Jv.lPG 
	R - Document, report 
	SEN - Sensitive 
	36 

	D25.8 
	PMU.D.08 
	WP25 
	1 -Jv.lPG 
	R- Document, report
	PU - Public 
	60 

	D26.l 
	TT.D.01 
	WP26 
	1 -Jv.lPG 
	R- Document, report
	PU - Public 
	12 

	D26.2 
	TT.D.02 
	WP26 
	1 -Jv.lPG 
	R- Document, report
	PU - Public 
	24 

	D26.3 
	TT.D.03 
	WP26 
	1 -Jv.lPG 
	R- Document, report
	PU - Public 
	36 

	D26.4 
	TT.D.04 
	WP26 
	1 -Jv.lPG 
	R- Document, report
	PU - Public 
	48 

	D26.5 
	TT.D.05 
	WP26 
	1 -Jv.lPG 
	R- Document, report
	PU - Public 
	60 
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	Deliverable No 
	Deliverable Name 
	Work Package No 
	Lead Beneficiary 
	Type 
	Dissemination Level 
	Due  Date (month) 

	D26.6 
	TT.D.06 
	WP26 
	1 -Jv.lPG 
	R- Document, report
	PU - Public 
	60 


Project 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 

85 
Deliverable Dl.1 - TE.D.01 
 
	Deliverable Number 
	Dl.I 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	TE.D0l 
Dissemination Leve! 
R - Document, report 
PU - Public 

	Due Date (month) 
	12
	 Work Package No 
	WPl 


Description 
Successful establishment of TypeI  ELMy R-mode scenario with dominant electron heating  for the first safe operation ofITER. 
Deliverable Dl.2 - TE.D.02 
 
	Deliverable Number 
	Dl.2 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TE.D02 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	12
	 Work Package No 
	WPl 


Description 
The effect of total flux expansion and snowflake configurations in environments with intrinsic impurities on power dissipation quantified. 
Deliverable Dl.3 - TE.D.03 
 
	Deliverable Number 
	DU 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TE.D03 
Dissemination Leve! 
R - Document, report 
PU - Public 

	Type 
	

	Due Date (month) 
	24 
	Work Package No 
	WPl 


Description 
Righ fluence operation on actively cooled divertor at WEST assessed, and documented. 
Deliverable Dl.4 - TE.D.04 
 
	Deliverable Number 
	Dl.4 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TE.D04 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	24 
	Work Package No 
	WPl 


 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 

86 
Description 
Achievement of ELM control during the transient phases (Ip ramp-up and down, entering integratingITER operational constraints. 

and exiting R-mode etc.) 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 

87 
Deliverable Dl.5 - TE.D.05 
 
	Deliverable Number 
	Dl.S 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	TE.D.05 
Dissemination Leve! 
R - Document, report 
PU - Public 

	Due Date (month) 
	24
	WorkPackage No 
	WPl 


Description 
The role of turbulent and :MHD driven transport in the vicinity of the separatrix for the stability of the pedestal quantified and the implications for predictions for ITER and DEMO reported. 
Deliverable Dl.6 - TE.D.06 
 
	Deliverable Number 
	Dl.6 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TE.D06 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU -Public 

	Due Date (month) 
	36 
	WorkPackage No 
	WPl 


Description 
Achievement of state-observer based control of radiative detachment using multiple diagnostics. 
Deliverable Dl. 7 - TE.D.07 
 
	Deliverable Number 
	Dl.7 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TE.D.07 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	36 
	WorkPackage No 
	WPl 


Description 
The disruption and run-away electron mitigation efficiency by sing le and multiple shattered pellet injectors on different sized devices to validate the ITER Strategy assessed and documented. 
Deliverable Dl.8 - TE.D.08 
 
	Deliverable Number 
	Dl.8 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TE.D.08 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	36 
	WorkPackage No 
	WPl 


Description 
Balance between gross and net erosion of W under different operational conditions in full-metallic toroidal devices 

Deliverable Dl.9-  TE.D.09 
 
	Deliverable Number 
	Dl.9 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	TE.D09 
Dissemination Leve! 
R -Document,  report 
PU - Public 

	Due Date (month) 
	36
	 Work Package No 
	WPl 


Description 
Establishment and comparison ofN and Ne-seeded partially-detached divertor in high-power operations in view ofITER radiative scenario. 
Deliverable Dl.10-TE.D.10 
 
	Deliverable Number 
	Dl.IO 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TE.D.10 

	Type 
	R -Document,  report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	36
	 Work Package No 
	WPl 


Description 
The role of electron and ion heat channels and plasma rotation on the access to H-mode for hydrogen, helium and mixed plasmas in view of the ITER non-active phase quantified. 
Deliverable Dl.12-TE.D.12 
 
	Deliverable Number 
	Dl.12 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TE.Dl2 
R -Document,  report 
Dissemination Leve! 
PU - Public 

	Type 
	

	Due Date (month) 
	48 
	Work Package No 
	WPl 


Description 
The physics basis for the decision for an alternative divertor configuration for DEMO. 
Deliverable Dl.13-TE.D.13 
 
	Deliverable Number 
	Dl.13 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TE.Dl3 

	Type 
	R -Document,  report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	48 
	Work Package No 
	WPl 


Description 
Recommendation on the seeding impurity mix in view of a future reactor. 

Deliverable Dl.14 - TE.D.14 
 
	Deliverable Number 
	Dl.14 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	TE.D.14 
Dissemination Leve! 
R - Document, report 
PU -Public 

	Due Date (month) 
	4
	8 WorkPackage No 
	WPl 


Description 
The radiation asymmetry during disruption mitigation, and SPI disruption dynamics using improved power balance, radiation diagnostic capabilities and fast cameras characterized, and documented 
Deliverable D2.1- SA.D.01 
 
	Deliverable Number 
	D2.l 
	Lead Beneficiary 
	16-ENEA

	Deliverable Name 
	SA.D.01 

	Type 
	OTHER 
	Dissemination Leve! 
	PU -Public 

	Due Date (month) 
	4
	 WorkPackage  No 
	WP2 


Description 
Appointment of Experiment Leader from EU (after call issued end 2020) 
Deliverable D2.2- SA.D.02 
 
	Deliverable Number 
	D2.2 
	Lead Beneficiary 
	16-ENEA

	Deliverable Name 
	SA.D.02 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN -Sensitive 

	Due Date (month) 
	12
	 WorkPackage  No 
	WP2 


Description 
Report on the first phase of the Integrated Commissioning (before plasma operations). Results and return of experience, mainly for DIT 
Deliverable D2.3- SA.D.03 
 
	Deliverable Number 
	D2.3 
	Lead Beneficiary 
	16-ENEA

	Deliverable Name 
	SA.D.03 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN -Sensitive 

	Due Date (month) 
	12
	 WorkPackage  No 
	WP2 


Description 
Report on the initial organisation of the JT-60SA scientific exploitation 

Deliverable D2.4- SA.D.04 
 
	Deliverable Number 
	D2.4 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name Type 
	SA.D.04 OTHER 
Dissemination Leve! 
SEN- Sensitive 

	Due Date (month) 
	24 
	Work Package No 
	WP2 


Description 
Documented plan ofEU enhancement programme fo r BA Phase II- 2025-2029 
Change ofdate: Before 22/05/2022 and now 31/12/2022 
Delay in construction delays all consecutive actions related to planning of experiments and enhancements. 
Deliverable D2.5- SA.D.05 
 
	Deliverable Number 
	D2.5 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	SA.D.05 

	Type 
	OTHER 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	42 
	Work Package No 
	WP2 


Description 
Delivery and final tests ofEU-REC  completed 
Change of date: From 31/01/2022 to 30/06/2024 
Delay in construction delays all consecutive actions related to planning of experiments and enhancements. 
Deliverable D2.6- SA.D.06 
 
	Deliverable Number 
	D2.6 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	SA.D.06 

	Type 
	OTHER 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	48 
	Work Package No 
	WP2 


Description 
Installation ofthe EU systems before the OP2 campaign 
Previous title: 
Commissioning and calibration ofthe  EU systems before the OP2 campaign completed. 
Change of date: From 31/03/2023 to 31/12/2024 
Delay in construction delays all consecutive actions related to planning of experiments and enhancements. 

Deliverable  D2.8- SA.D.08 
 
	Deliverable Number 
	D2.8 
	Lead Beneficiary 
	16-ENEA 

	Deliverable Name Type 
	SAD.OS OTHER 
Dissemination Leve! 
PU- Public 

	Due Date (month) 
	36 
	WorkPackage No 
	WP2 


Description 
Final report on integrated commissioning, including plasma operations. 
Previous title: 
Commissioning and calibration of the FILD system before OP3 campaign completed. 
Change of date: From 31/06/2024 to 31/12/2023 
Delay in construction delays all consecutive actions related to planning of experiments and enhancements. It is a new Grant Deliverable replacing the former one relating to the OP3, which is assumed to be slipped out of the 5 years span of the current Grant Agreement. 
Deliverable D2.10- SA.D.10 
 
	Deliverable Number 
	D2.10 
	Lead Beneficiary 
	16-ENEA 

	Deliverable Name 
	SAD.IO 

	Type 
	OTHER 
	Dissemination Leve! 
	SEN- S ensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP2 


Description 
Delivery ofEU  procurements (TBD) for the campaign 2026 Completed. 
Previous title: 
Delivery ofEU  procurements (TBD) for the OP3 campaign completed. 
The modification aims at clarifying that the procurements are for the campaign in 2026. 
Deliverable  D3.1- W7X.D.0l 
 
	Deliverable Number 
	D3.l 
	Lead Beneficiary 
	1 -NIPG 

	Deliverable Name 
	W7X.D.0l 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU- Public 

	Due Date (month) 
	12 
	WorkPackage No 
	WP3 


Description 
Report on conducted scenario & campaign preparation (focus: optimization studies, wall conditioning procedures) 

Deliverable  D3.2 - W7X.D.02 
Deliverable Number  D3.2  Lead Beneficiary  1-MPG Deliverable Name  W7X.D.02 
Type  OTHER  Dissemination Leve!  SEN - Sensitive Due Date (month)  24  WorkPackage No  WP3 
Description 
Non-linear stellarator gyrokinetic code(s) treating at least entire flux surfaces (not limited to single flux tubes) 
Deliverable  D3.3- W7X.D.03 
Deliverable Number  D3.3  Lead Beneficiary  1-MPG Deliverable Name  W7X.D.03 
Type  R - Document, report  Dissemination Leve!  PU -Public Due Date (month)  24  WorkPackage No  WP3 
Description 
Report on conducted scenario & campaign preparation (focus: wall conditioning, divertor exhaust and core heating/ fast-ion confinement, preparation of steady-state scenarios, preparation of plasma exhaust scenarios with divertor heat load control) 
Previous title: 
Report on conducted scenario & campaign preparation OP 2.1 (focus: wall conditioning , divertor exhaust and core heating/fast-ion confinement, preparation of steady-state scenarios, preparation of plasma exhaust scenarios with divertor heat load control) 
Due to the project being ahead of time the water cooling of the PFCs is available from the beginning. That makes the phase planned without water cooling obsolete, and caused the renum bering of the operational phases. It is currently proposed to remove the reference to the number of the operational phase from the titles, keeping the objectives ( described under "focus") untouched. 
Deliverable D3.4 - W7X.D.04 
 
	Deliverable Number 
	D3.4 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	W7X.D.04 

	Type 
	OTHER 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	24 
	WorkPackage No 
	WP3 


Description 
Stellarator optimization code including algorithms with reduced sensitivity to local minima in parameter space 
Deliverable  D3.5 - W7X.D.05 
Deliverable Number  D3.5  Lead Beneficiary  1-MPG
 
	Deliverable Name 
	W7X.D.05 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	36 
	WorkPackage No 
	WP3 


Description 
Assessment report on fast-ion generation and divertor exhaust (energy limit 1 GJ) 
Deliverable D3.6 - W7X.D.06 
Deliverable Number  D3.6  Lead Beneficiary  1 -11PG Deliverable Name  W7X.D.06 
Type  R - Document, report  Dissemination Level  PU -Public Due Date (month)  36  WorkPackage No  WP3 
Description 
Report on conducted scenario & campaign preparation (focus: preparation of steady-state scenarios turbulent and core neoclassical transport) 
Previous title: 
Report on conducted scenario & campaign preparation OP 2.2 (focus: preparation of steady-state scenarios turbulent and core neoclassical transport) 
Due to  the project being ahead of time the water cooling of the PFCs is available from the beginning. That makes the phase planned without water cooling obsolete, and caused the renumbering of the operational phases. It is currently proposed to remove the reference to the numberof the operational phase from the titles, keeping the objectives ( described under "focus") untouched. 
Deliverable D3.7 - W7X.D.07 
 
	Deliverable Number 
	D3.7 
	Lead Beneficiary 
	1 -11PG 

	Deliverable Name 
	W7X.D.07 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	48 
	WorkPackage No 
	WP3 


Description 
Report on the modelling of plasma heating schemes, plasmas with fast-ions and transport regimes for long steady-state high-beta operation ( energy limit 2 G J) 
Deliverable D3.8 - W7X.D.08 
 
	Deliverable Number 
	D3.8 
	Lead Beneficiary 
	1 -11PG 

	Deliverable Name 
	W7X.D.08 

	Type 
	R - Document, report 
	Dissemination Level 
	PU -Public 

	Due Date (month) 
	48 
	WorkPackage No 
	WP3 


Description  
Report on conducted Scenario & campaign preparation (focus: turbulent and neoclassical transport, high-power steady­ state operation)  
Previous title:  
Report on conducted Scenario & campaign preparation OP 2.3 (focus: turbulent and neoclassical transport, high-power steady-state operation) 
Dueto the project being ahead of time the water cooling of the PFCs is available from the beginning. That makes the phase planned without water cooling obsolete, and caused the renum bering of the operational phases. It is currently proposed to remove the reference to the number of the operational phase from the titles, keeping the objectives ( described under "focus") untouched. 
Deliverable D3.9- W7X.D.09 
 
	Deliverable Number 
	D3.9 
	1-MPG

	Deliverable Name 
	

	Type 
Due Date (month) 
	R - Document, report 
	Dissemination Level Work Package No 
	PU -Public 

	
	48 
	
	WP3 


Description 
Assessm ent report on scenarios with optim ized transport and high-beta operation ( energy limit 6 G J) 
Deliverable D3.10- W7X.D.10 
 
	Deliverable Number 
	D3.10 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	W7X.D.10 

	Type 
	OTHER 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	60 
	Work Package No 
	WP3 


Description 
Verified and validated stellarator gyrokinetic codes for the calculation of turbulent transport 
Deliverable D3.11- W7X.D.11 
 
	Deliverable Number 
	D3.ll 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	W7X.D.ll 

	Type 
	R - Document, report 
	Dissemination Level 
	PU -Public 

	Due Date (month) 
	60 
	Work Package No 
	WP3 


Description 
Report on conducted scenario & campaign preparation (focus: high-power steady-state operation) 

Deliverable D3.12 - W7X.D.12 
 
	Deliverable Number 
	D3.12 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	W7X.D.12 
Dissemination Leve! 
R - Document, report 
SEN - Sensitive 

	Due Date (month) 
	60
	WorkPackage No 
	WP3 


Description 
Assessm ent report on HELIAS optim ization ( with data from carbon PFC opera ti on) ( energy limit 18 G J) 
Deliverable D3.13 - W7X.D.13 
Deliverable Number  D3.13  Lead Beneficiary  1-MPG Deliverable Name  W7X.D.13 
Type  R - Document, report  Dissemination Leve!  PU - Public Due Date (month)  60 WorkPackage  No  WP3 
Description 
Report on conducted scenario & campaign preparation (focus: PFC upgrades) 
Previous title: 
Report on conducted scenario & campaign preparation (focus: PFC upgrades and exploitation of OP2.4) 
Due to the project being ahead of time the water cooling of the PFCs is available from the beginning. That makes the phase planned without water cooling obsolete, and caused the renumbering of the operational phases. It is currently proposed to remove the reference to the numberof the operational phase from the titles, keeping the objectives ( described under "focus") untouched. 
Deliverable D3.14- W7X.D.14 
 
	Deliverable Number 
	D3.14 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	W7X.D.14 

	Type 
	R -Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	60
	WorkPackage No 
	WP3 


Description 
Comparative  assessment  of  the  HELIAS  reactor physics  basis  with  respect  to  other  stellarator concepts  (with Intemational Collaborations). 
Deliverable D3.15- W7X.D.15 
 
	Deliverable Number Deliverable Name 

	
	W7X.D.15 

	Type 
	OTHER  I Dissemination Leve!  I SEN - Sensitive 


I  I 
Due Date (month)  60  WorkPackage No 
Description 
Modem European stellarator optimization code and its use to determine options for next-generation devices. 
Deliverable D4.1-AC.D.01 
 
	Deliverable Number 
	D4.l 
	Lead Beneficiary 
	1 -11PG 

	Deliverable Name Type 
	AC.D.01 
R - Document, report 
Dissemination Level 
SEN - Sensitive 

	Due Date (month) 
	12 
	WorkPackage No 
	WP4 


Description 
Establishment of six Advanced Computing Hubs including JET data centre 
Deliverable D4.4-AC.D.04 
 
	Deliverable Number Deliverable Name 
	D4.4 
	Lead Beneficiary 
	1 -11PG 

	
	AC.D.04 

	Type 
	OTHER 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	36 
	WorkPackage No 
	WP4 


Description 
Advanced Computing Hubs including JET data centre support to the EUROfusion simulation programme including IMAS exploitation and portfolio of EUROfusion standard software for ITER and DEMO 
Deliverable D4.5- AC.D.05 
 
	Deliverable Number 
	D4.5 
	Lead Beneficiary 
	1 -11PG 

	Deliverable Name 
	AC.D.05 

	Type 
	OTHER 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	36 
	WorkPackage No 
	WP4 


Description 
Availability of HPC and Gateway in support of simulation programme as set by the Key Performance Indicators 
Deliverable D4.6- AC.D.06 
 
	Deliverable Number Deliverable Name 
	D4.6  I Lead Beneficiary  ll-11PG

	
	AC.D.06 
OTHER  I Dissemination Level  I SEN - Sensitive 

	Type 
	


I Due Date (month)  481 WorkPackage No  WP4
I
Description 
Procurement and installation ofn  ew HPC and Gateway in support of s  imulation programme completed 
Change of date from m onth 36 3 l /12/2023 to m onth 48 3 l /12/2024 Reason:Delay in the procurement oft he new HPC 
Deliverable D4. 7 - AC.D.07 
 
	Deliverable Number 
	D4.7 
	Lead Beneficiary 
	1 -11PG 

	Deliverable Name 
	AC.D.07 

	Type 
	OTHER 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	48 
	WorkPackage No 
	WP4 


Description 
Availability ofHPC and Gateway in support of simulation programme as set by the Key Performance Indicators 
Deliverable D4.8 - AC.D.08 
 
	Deliverable Number Deliverable Name 
	D4.8 AC.D.08 
	Lead Beneficiary 
	1 -11PG 

	Type 
	OTHER 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP4 


Description 
Availability ofHPC and Gateway in support of simulation programme as set by the Key Performance Indicators 
Deliverable D5.1-PWIE.D.01 
 
	Deliverable Number 
	D5.l 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	PWIE.D.01 

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	12 
	WorkPackage No 
	WP5 


Description 
Post-mortem analysis ofp  lasma-facing components exposed in W7-X (graphite) and WEST (ITER-like tungsten PFUs) in FP8. Reports on campaign integrated material migration pattem and modelling in both devices. 
Deliverable D5.2-PWIE.D.02 
Deliverable Number  D5.2  Lead Beneficiary  11 - FZJ 
 
	Deliverable Name 
	PVIIE.D.02 

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	12
	 WorkPackage No 
	WP5 


Description 
Diffusion and trapping modelling in W PFCs under combined D+He impact and ion-induced self-damage for ITER / DEMO-like conditions. Report on underlying physics and fuel recovery strategies. 
Deliverable  D5.3 - PWIE.D.03 
 
	Deliverable Number 
	D5.3 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	PVIIE.D.03 

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	24 
	WorkPackage No 
	WP5 


Description 
Optimization of laser-based diagnostics for ITER and other long-pulse devices regarding material composition and fuel retention quantification. Selection of most suitable approaches. 
Deliverable  D5.4 - PWIE.D.04 
 
	Deliverable Number 
	D5.4 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	PVIIE.D.04 

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	24 
	Work Package No 
	WP5 


Description 
Interpretative PSI modelling of material migration  and fuel retention in WEST, JET, ASDEX Upgrade  and initial predictive PSI modelling for W7-X with full-W PFCs. 
Deliverable D5.5 - PWIE.D.05 
 
	Deliverable Number 
	D5.5 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	PVIIE.D.05 

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	24 
	WorkPackage No 
	WP5 


Description 
Initial assessment on the impact of material damage (pre-irradiation) on fuel retention in W. 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 
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Deliverable  D5.6 - PWIE.D.06 
 
	Deliverable Number 
	D5.6 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name Type 
	PWIE.D.06 
Dissemination Leve! 
R - Document, report 
PU -Public 

	Due Date (month) 
	36 
	WorkPackage No 
	WP5 


Description 
Damage matrix from the exposition of advanced W materials in HHF and plasma devices. 
Deliverable D5. 7 - PWIE.D.07 
Deliverable Number  D5.7  Lead Beneficiary  11 - FZJ Deliverable Name  PWIE.D.07 
Type  R - Document, report  Dissemination Leve!  PU -Public Due Date (month)  36  WorkPackage No  WP5 
Description 
PSI modelling ofDEMO main chamber erosion, deposition and fuel retention. PIC modelling of the sheath in the DEMO divertor (with TSVV-7). 
Deliverable  D5.8 - PWIE.D.08 
 
	Deliverable Number 
	D5.8 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	PWIE.D.08 

	Type 
	OTHER 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	36 
	WorkPackage No 
	WP5 


Description 
Neutra! gas kinetics modular code upgraded and midterm verification/validation (with TSVV). 
Deliverable  D5.9 - PWIE.D.09 
 
	Deliverable Number 
	D5.9 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	PWIE.D.09 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU -Public 

	Due Date (month) 
	36 
	WorkPackage No 
	WP5 


Description 
Initial PSI modelling of W sources, screening, transport and core concentration in full W-devices. 

Deliverable D5.10- PWIE.D.10 
 
	Deliverable Number 
	D5.10 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name Type 
	PWIE.D.10 
Dissemination Leve! 
R - Document, report 
SEN - Sensitive 

	Due Date (month) 
	36 
	Work Package No 
	WP5 


Description 
Recommendation to ITER-IO on Material Research Laboratory on the ITER site regarding T, Be and neutron-activated materials: minimum requirement and auxiliary systems. 
Deliverable D5.11- PWIE.D.11 
 
	Deliverable Number 
	D5.ll 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	PWIE.D.11 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	36 
	Work Package No 
	WP5 


Description 
Comprehensive  catalogue  on dust  in  metal  devices: generation, migration, quantity, impact of moisture  on  dust generation. 
Deliverable D5.12- PWIE.D.12 
 
	Deliverable Number 
	D5.12 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	PWIE.D.12 
Dissemination Leve! 
R - Document, report 
SEN - Sensitive 

	Type 
	

	Due Date (month) 
	36 
	Work Package No 
	WP5 


Description 
In-situ fuel inventory assessment with the use of laser induced desorption techniqu es to monitor T retention in JET. 
Deliverable D5.13- PWIE.D.13 
 
	Deliverable Number 
	D5.13 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	PWIE.D.13 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	48 
	Work Package No 
	WP5 


Description 
Report on the demonstration of LIBS as T detection technique in JET using remote handling. 

Deliverable D5.14-PWIE.D.14 
 
	Deliverable Number 
	D5.14 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name Type 
	PWIE.D.14 
Dissemination Leve! 
R - Document, report 
SEN - Sensitive 

	Due Date (month) 
	48 
	WorkPackage No 
	WP5 


Description 
Properties of JET bulk tungsten and beryllium after extensive test under reactor conditions. 
Deliverable D5.15-PWIE.D.15 
Deliverable Number  D5.15  Lead Beneficiary  11 - FZJ Deliverable Name  PWIE.D.15 
Type  R - Document, report  Dissemination Leve!  SEN - Sensitive Due Date (month)  48  WorkPackage No  WP5 
Description 
Initial exploration ofHML  (PEX Upgrade) capabilities regarding JUDITH-3 and TTJLE-PSI usage. 
Deliverable D5.16-PWIE.D.16 
 
	Deliverable Number 
	D5.16 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name Type 
	PWIE.D.16 
R - Document, report 
Dissemination Leve! 
PU - Public 

	Due Date (month) 
	48 
	WorkPackage No 
	WP5 


Description 
Exploitation of experiments (WEST, JET, ASDEX Upgrade) related to material migration, fuel retention, and fuel recovery including interpretative plasma-edge and PWI modelling. 
Deliverable D5.17 -PWIE.D.17 
 
	Deliverable Number 
	D5.17 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	PWIE.D.17 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	48 
	WorkPackage No 
	WP5 


Description 
Assessment of LID-QMS as in-situ fuel retention technique in JET and extrapolate to ITER conditions. 

Deliverable D5.18- PWIE.D.18 
 
	Deliverable Number 
	D5.18 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name Type 
	PWIE.D.18 
Dissemination Leve! 
PU - Public 
R - Document, report 

	Due Date (month) 
	48 
	WorkPackage No 
	WP5 


Description 
Simulation of JET and PEX Upgrades results in view of ITER divertor and DEMO alternative configurations and its  implementation  in DIT.  Quantitative comparison of potential  benefits  altemative  configurations with respect to conventional solutions in view of exhaust performances and  core compatibility (input to overarching PEX.Ml milestone). 
Deliverable D5.19- PWIE.D.19 
Deliverable Number  D5.19  Lead Beneficiary  11 - FZJ Deliverable Name  PWIE.D.19 
Type  R - Document, report  Dissemination Leve!  PU - Public Due Date (month)  60  WorkPackage  No  WP5 
Description 
Characterization and predictive modelling of plasma-wall interactions in He und He/H mixed plasmas for ITER in Pre­ Fusion Power phase. 
Deliverable D5.20 - PWIE.D.20 
 
	Deliverable Number 
	D5.20 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	PWIE.D.20 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP5 


Description  
High fluence exposition of mono blocks made of references W and advanced W materials for DEMO, JT-60SA, DIT  in MAGNUM-PSI and UPP including pre- and post-characterisation.  
Deliverable D5.21-PWIE.D.21 
 
	Deliverable Number 
	D5.21 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name Type 
	PWIE.D.21 

	
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP5 


I Description 
Fuel retention studies in self-damaged and neutron damaged materials exposed in JULE-PSI. 
Deliverable D5.22-PWIE.D.22 
Deliverable Number  D5.22  Lead Beneficiary  11 - FZJ Deliverable Name  PWIE.D.22 
Type  R - Document, report  Dissemination Level  SEN - Sensitive Due Date (month)  60 WorkPackage No  WP5 
Description 
Comparison of in-situ (LID-QMS in JET) and ex-situ examination (FREDIS, TDS) of the laser-irradiated components regarding fuel/tritium content. 
Deliverable D5.23-PWIE.D.23 
Deliverable Number  D5.23  Lead Beneficiary  11 - FZJ Deliverable Name  PWIE.D.23 
Type  R - Document, report  Dissemination Level  PU - Public Due Date (month)  60 WorkPackage No  WP5 
Description 
PSI m odelling of DEMO m ain chamber erosion, deposition and fuel retention. PIC m odelling of the sheath in the DEMO divertor (with TSVV). 
Deliverable D5.24- PWIE.D.24 
Deliverable Number  D5.24  Lead Beneficiary  11 - FZJ Deliverable Name  PWIE.D.24 
Type  OTHER  Dissemination Level  SEN - Sensitive Due Date (month)  60 Work Package No  WP5 
Description 
Neutra! gas kinetics modular code upgraded and final verification/validation report (with TSVV). 
Deliverable D5.25 - PWIE.D.25 
 
	Deliverable Number 
	D5.25 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name Type 
Due Date (month) 
	PWIE.D.25 

	
	R - Document, report 
60
	Dissemination Level WorkPackage No 
	PU - Public WP5 


I Description 
Initial PSI modelling of W sources, screening, transport and core concentration in full W-devices (with TSVV). 
Deliverable D6.1 - PRIO.D.01 
 
	Deliverable Number 
	D6.l 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	PRIO.D.01 

	Type 
Due Date (month) 
	OTHER 
	Dissemination Level  WorkPackage No 
	SEN - Sensitive 

	
	24
	
	WP6 


Description 
European Plasma Simulator (Python workflow) released to the EUROfusion community including all available IMAS modules and a user friendly interface (TSVVI 1 responsibility) 
Deliverable D6.2 - PRIO.D.02 
Deliverable Number  D6.2  Lead Beneficiary  10- CEA Deliverable Name  PRIO.D.02 
Type  R - Document, report  Dissemination Level  SEN - Sensitive Due Date (month)  24 WorkPackage No  WP6 
Description 
Report on the procedure for an automated and systematic validation of predictive integrated modelling including uncertainty quantification (TSVVI 1 responsibility) 
Deliverable D6.3 - PRIO.D.03 
Deliverable Number  D6.3  Lead Beneficiary  10- CEA Deliverable Name  PRIO.D.03 
Type  OTHER  Dissemination Level  PU - Public Due Date (month)  36 WorkPackage No  WP6 
Description 
Report on the exploitation of the EUROfusion multi-machines database 
Deliverable D6.4 - PRIO.D.04 
 
	Deliverable Number 
	D6.4 
	Lead Beneficiary 
	10- CEA

	Deliverable Name Type 
Due Date (month) 
	PRIO.D.04 

	
	OTHER 
42
	Dissemination Level  WorkPackage No 
	SEN - Sensitive WP6 


I Description 
Validated m odels for plasma bum-through and breakdown adapted to ITER conditions (passive structure and the poloidal  field coils) 
Deliverable D6.5 - PRIO.D.05 
Deliverable Number  D6. 5  Lead Beneficiary  10- CEA Deliverable Name  PRIO.D.05 
Type  OTHER  Dissemination Level  SEN - Sensitive Due Date (month)  48  WorkPackage No  WP6 
 
	Description 

	Advanced reduced model for SOL, pedestal, neutral gas dyn amics validated (TSVVl 1 responsibility) 


Deliverable D6.6 - PRIO.D.06 
Deliverable Number  D6.6  Lead Beneficiary  10- CEA Deliverable Name  PRIO.D.06 
Type  R - Document, report  Dissemination Level  PU - Public Due Date (month)  60  WorkPackage No  WP6 
Description 
Report on full-pulse predictive modelling  of current, heat, particle, momentum for ITER relevant heating (ICRH, ECRH, NBI) and fuelling (gas puff, pellets) schemes from breakdown to termination (L or H-mode phases) demonstrated on three different tokamaks, together with operational limit predictions (TSVV11 responsibility) 
Deliverable D6.7 - PRIO.D.07 
 
	Deliverable Number 
	D6. 7 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	PRIO.D.07 

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	60 
	WorkPackage  No 
	WP6 


 
	Description 

	Report on the simulations of the first ITER operational phase (simulation of dynamic phases at 1/3  and 1/2 magnetic field in Hand He plasmas) (TSVV11 responsibility) 


Deliverable D6.8 - PRIO.D.08 
Deliverable Number  D6. 8  Lead Beneficiary  10- CEA Deliverable Name  PRIO.D.08 
Type  R - Document, report  Dissemination Level  SEN - Sensitive Due Date (month)  60  WorkPackage No  WP6 
Description  
Report on the synthetic diagnostics development for ITER focusing on thermal imaging and diagnostics for monitoring and protection of ITER first wall. 
Deliverable  D6.9- PRIO.D.09 
Deliverable Number  D6.9  Lead Beneficiary  10- CEA Deliverable Name  PR1O.D09 
Type  R - Document, report  Dissemination Leve!  SEN - Sensitive Due Date (month)  30  WorkPackage No  WP6 
Description 
Report on best practices in training of operational staff in EUROfusion facilities 
Deliverable  D6.10- PRIO.D.10 
 
	Deliverable Number 
	D6.10 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	PRlO.Dl0 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	42
	 WorkPackage No 
	WP6 


Description 
Report on the EUROfusion plan/programme for the involvement and contribution to ITER operation 
Deliverable  D6.11- PRIO.D.11 
 
	Deliverable Number 
	D6.ll 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	PRlO.Dll 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	12
	 WorkPackage No 
	WP6 


Description 
Report on EUROfusion participation in ITER NBTF, ELISE and BUG activities 
Deliverable  D6.12- PRIO.D.12 
 
	Deliverable Number 
	D6.12 
	Lead Beneficiary 
	10- CEA

	Deliverable Name Type 
Due Date (month) 
	PR1O.Dl2 
Dissemination Leve!  SEN - Sensitive 24  WorkPackage No  WP6 
R - Document, report  


Description  
Report on EUROfusion participation in ITER NBTF, ELISE and BUG activities  
Deliverable  D6.13 - PRIO.D.13 
 
	Deliverable Number 
	D6.13 
	Lead Beneficiary 
	10- CEA

	Deliverable Name Type 
	PRlO.D.13 

	
	R - Document, report 
	Dissemination Level 
	SEN- Sensitive 

	Due Date (month) 
	24 
	WorkPackage No 
	\VP6 


Description 
Report on long pulse operation 1 000s extraction of H- on ELISE facility 
Deliverable D6.14-  PRIO.D.14 
 
	Deliverable Number 
	D6.14 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	PRlO.D.14 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN- Sensitive 

	Due Date (month) 
	36 
	WorkPackage No 
	\VP6 


Description 
Report on EUROfusion participation in ITER NBTF, ELISE and BUG activities 
Deliverable  D6.15-  PRIO.D.15 
 
	Deliverable Number 
	D6.15 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	PRlO.D.15 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN- Sensitive 

	Due Date (month) 
	36 
	WorkPackage No 
	\VP6 


Description 
Report on the long pulse operation 3600s extraction of D- on ELISE facility 
Deliverable D6.16- PRIO.D.16 
 
	Deliverable Number 
	D6.16 
	Lead Beneficiary 
	10- CEA

	Deliverable Name Type 
	PRlO.D.16 

	
	R - Document, report 
	Dissemination Level 
	SEN- Sensitive 

	Due Date (month) 
	48 
	WorkPackage No 
	\VP6 


I Description 
Report on EUROfusion participation in ITER NBTF, ELISE and BUG activities 
Deliverable D6.17 -PRIO.D.17 
 
	Deliverable Number 
	D6.17 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	PRlO.D.17 

	Type 
Due Date (month) 
	R - Document, report 
	Dissemination Level WorkPackage No 
	SEN - Sensitive 

	
	60 
	
	WP6 


Description  
Report on EUROfusion participation in ITER NBTF, ELISE and BUG activities  
Deliverable D6.18 -PRIO.D.18 
 
	Deliverable Number 
	D6.18 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	PRlO.D.18 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP6 


Description 
Report on long pulse ELISE/ BATMAN Upgrade operation scenarios and consequences for the NBTF and reliable NBI operation on ITER 
Deliverable D6.19 -PRIO.D.19 
 
	Deliverable Number 
	D6.19 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	PRlO.D.19 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP6 


Description 
Report on the studies and modelling developed for the Caesium operation in the negative ion sources with data provided by ELISE, BUG and SPIDER 
Deliverable D6.20 - PRIO.D.20 
 
	Deliverable Number 
	D6.20 
	Lead Beneficiary 
	10- CEA

	Deliverable Name Type 
Due Date (month) 
	PRlO.D.20 

	
	R - Document, report 
60 
	Dissemination Level WorkPackage No 
	SEN - Sensitive WP6 


I Description 
Report on the RF studies and modelling developed for the inductively coupled plasma (ICP)  ion sources for the NB  forITER 
Deliverable D6.21 - PRIO.D.21 
 
	Deliverable Number 
	D6.21 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	PRIO.D.21 

	Type 
Due Date (month) 
	R - Document, report 
60 
	Dissemination Level WorkPackage No 
	SEN - Sensitive WP6 


 
	Description 

	Final report on the beam physics studies and modelling  in support of the injector operation for ITER 


Deliverable D6.22 - PRIO.D.22 
Deliverable Number  D6.22  Lead Beneficiary  10- CEA Deliverable Name  PRIO.D.22 
Type  R - Document, report  Dissemination Level  SEN - Sensitive Due Date (month)  24  WorkPackage No  WP6 
Description 
Report on testing of ruT detectors in JET DI  for breeder blanket 
Dissemination level changed to Sensitive 
Before Wrongly classified under dissemination level R-UE/EU-R:EU Classified, that is above the required class (not accepted by SyGMa) 
Deliverable D6.23 - PRIO.D.23 
 
	Deliverable Number 
	D6.23 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	PRIO.D.23 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	24 
	WorkPackage No 
	WP6 


Description 
Report on Occupational Radiation Exposure and waste data collected at JET in DI  operation 
We change the dissemination level 
Wrongly classified under dissemination level R-UE/EU-R:EU Classified, that is above the required class (not accepted by SyGMa) 

Deliverable D6.24 - PRIO.D.24 
 
	Deliverable Number 
	D6.24 
	Lead Beneficiary 
	10- CEA

	Deliverable Name Type 
	PRIO.D.24 
Dissemination Leve! 
R - Document, report 
SEN - Sensitive 

	Due Date (month) 
	24 
	WorkPackage No 
	WP6 


Description 
Report on calibration verification at JET in DT operation 
Deliverable  D6.25 - PRIO.D.25 
Deliverable Number  D6.25  Lead Beneficiary  10- CEA Deliverable Name  PRIO.D.25 
Type  R - Document, report  Dissemination Leve!  SEN - Sensitive Due Date (month)  36  WorkPackage No  WP6 
Description 
Report on JET neutronics experirnents, validation of nuclear data and codes in JET DT 
Deliverable D6.26 - PRIO.D.26 
 
	Deliverable Number 
	D6.26 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	PRIO.D.26 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	36 
	WorkPackage No 
	WP6 


Description 
Report on neutron induced activation in ITER materials and on radia ti on damage in functional materials at JET following DT operation 
Deliverable D6.27 - PRIO.D.27 
 
	Deliverable Number 
	D6.27 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	PRIO.D.27 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	36 
	WorkPackage No 
	WP6 


Description 
Report on the irnplication of JET DT technological program for ITER 

Deliverable D6.28 - PRIO.D.28 
 
	Deliverable Number 
	D6.28 
	Lead Beneficiary 
	10- CEA

	Deliverable Name Type 
	PRIO.D.28 
Dissemination Leve! 
R - Document, report 
PU - Public 

	Due Date (month) 
	60 
	WorkPackage No 
	WP6 


Description 
Report of neutronics and safety activities in support of the preparation of ITER nuclear phase (pending extra resources available) 
Deliverable D7.1 - ENR.D.01 
 
	Deliverable Number 
	D7.l 
	Lead Beneficiary 
	I -NIPG 

	Deliverable Name 
	ENR.D.01 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	12 
	WorkPackage No 
	WP7 


Description 
Joint progress report on the Enabling Research projects 2021 
Deliverable D7.2- ENR.D.02 
 
	Deliverable Number 
	D7.2 
	Lead Beneficiary 
	1 -NIPG 

	Deliverable Name 
	ENR.D.02 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	24 
	WorkPackage No 
	WP7 


Description 
Joint progress report on the Enabling Research projects 2022 
Deliverable D7.3- ENR.D.03 
 
	Deliverable Number 
	D7.3 
	Lead Beneficiary 
	1 -NIPG 

	Deliverable Name 
	ENR.D.03 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	36 
	WorkPackage No 
	WP7 


Description 
Joint progress report on the Enabling Research projects 2023 

Deliverable  D7.4 - ENR.D.04 
 
	Deliverable Number 
	D7.4 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	ENR.D.04 
Dissemination Leve! 
R - Document, report 
PU - Public 

	Due Date (month) 
	48 
	WorkPackage No 
	WP7 


Description 
Joint progress report on the Enabling Research projects 2024 
Deliverable  D7.5- ENR.D.05 
Deliverable Number  D7.5  Lead Beneficiary  1-MPG Deliverable Name  ENR.D.05 
Type  R - Document, report  Dissemination Leve!  PU- Public Due Date (month)  60  WorkPackage No  WP7 
Description 
Joint progress report on the Enabling Research projects 2025 
Deliverable  D8.1 - DES.D.01 
 
	Deliverable Number 
	D8.l 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	DES.D.01 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU- Public 

	Due Date (month) 
	12 
	WorkPackage No 
	WP8 


Dmription 
I
WPDES PEP 
Deliverable D8.2 - DES.D.02 
 
	Deliverable Number 
	D8.2 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	DES.D.02 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP8 


Description 
Technical Baseline Status Record and Report 
Previous title:Technical Baseline 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 

104 
119 
Reason for amendment:  
Due to technical lim itation of database m anaging  GrantDeliverables (Sygm a) it is proposed to provide a summary report  to the Commission with references to the available technical baseline (having different types of data present in several 
databases). Initial planning and design review establishing new DEMO  baseline has to be postponed at least till end of 2025 (due to delays in some R&D projects, challenges for setting a more attractive DEMO design point with a lower aspect ratio, difficulties of recruiting suitable staff or addition of scope on feasibility assessm ent of a Vol um etric Neutron 
Source). 
Deliverable  D8.3 - DES.D.03 
 
	Deliverable Number Deliverable Name 
	D8.3 DES.D.03 
	Lead Beneficiary 
	1 -NIPG 

	Type 
	R -Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP8 


Description 
Project Performance Baseline  Status Record and Overview Report 
Previous title: 
Project Performance Baseline 
Previous date: 31/12/2024 
Reason for amendment: 
Due to technical limitation of database managing GrantDeliverables (Sygma) it is proposed to provide a summary report to the Commission with references to the available technical baseline (h aving different types of data present in several databases). Initial planning and design review establishing new DEMO baseline has to be postponed at least till end of 2025 (due to delays in some R&D projects, challenges for setting a more attractive DEMO design point with a lower aspect ratio, difficulties of recruiting suitable staff or addition of scope on feasibility assessm ent of a Volum etric Neutron 
Source). 
Deliverable  D8.4 - DES.D.04 
Deliverable Number  D8.4  Lead Beneficiary  1 -NIPG Deliverable Name  DES.D.04 
Type  R - Document, report  Dissemination Level  SEN - Sensitive Due Date (month)  60  WorkPackage No  WP8 
Description 
Management Baseline  Status Record and Overview Report 
Previous title: 
Management Baseline 
Previous due date 31/12/2024 
Reason for amendment: 
Due to technical limitation of database managing GrantDeliverables (Sygma) it is proposed to provide a summary report 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA Previous due date: 31/12/2024  

121 
to the Commission with references to the available technical baseline (having different types of data present in several  databases). Initial planning and design review establishing new DEMO baseline has to be postponed at least till end of  2025 (due to delays in some R&D projects, challenges for setting a more attractive DEMO design point with a lower aspect ratio, difficulties of recruiting suitable staff or addition of scope on feasibility assessment of a Volumetric Neutron 
Source). 
Deliverable  D8.5 - DES.D.05 
 
	Deliverable Number 
	D8.5 
	Lead Beneficiary 
	1 -:tvlPG 

	Deliverable Name 
	DES.D.05 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP8 


Description 
Knowledge management dossier  Status Record and Overview Report 
Previous title: Knowledge management dossier Previous due date: 31/12/2024 
Reason for amendment: 
Due to technical limitation of database managing Grant Deliverables (Sygma) it is proposed to provide a summary report to the Commission with references to the available technical baseline (h aving different types of data present in several databases). Initial planning and design review establishing new DEMO baseline has to be postponed at least till end of 2025 (due to delays in some R&D projects, challenges for setting a more attractive DEMO design point with a lower aspect ratio, difficulties of recruiting suitable staff or addition of scope on feasibility assessment of a Volumetric Neutron 
Source). 
Deliverable  D8.6 - DES.D.06 
 
	Deliverable Number 
	D8.6 
	Lead Beneficiary 
	1 -:tvlPG 

	Deliverable Name 
	DES.D.06 
Dissemination Leve! 
R - Document, report 
SEN - Sensitive 

	Type 
	

	Due Date (month) 
	60 
	WorkPackage No 
	WP8 


Description 
DEMO  G2a document map report 
Previous title: 
DEMO  G2 document map report 
Previous due date: 31/12/2024 
Reason for amendent: 
Initial planning  and design review establishing  new DEMO baseline has to be postponed at least till end of 2025 and with simplified scope. A follow up review for the full scope (G2) will be needed in further future. 

Deliverable  D9.1 - MAG.D.01 
 
	Deliverable Number 
	D9.l 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name Type 
	MAG.DO! 
Dissemination Leve! 
R - Document, report 
PU - Public 

	Due Date (month) 
	12
	 WorkPackage  No 
	WP9 


Dmription 
I 
WPMAG PEP 
Deliverable D9.2 - MAG.D.02 
Deliverable Number  D9.2  Lead Beneficiary  16- ENEA Deliverable Name  MAG.D.02 
Type  R - Document, report  Dissemination Leve!  SEN - Sensitive Due Date (month)  24  WorkPackage No  WP9 
Description 
TF R&W bending performance report 
Deliverable  D9.3 - MAG.D.03 
 
	Deliverable Number 
	D9.3 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	MAG.D.03 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	36 
	WorkPackage No 
	WP9 


Description 
Industrial scale longitudinal welding development report 
Deliverable D9.4 - MAG.D.04 
 
	Deliverable Number 
	D9.4 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	MAG.D.04 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	43 
	WorkPackage No 
	WP9 


Description 
Report on Magnet system design and analysis 

Deliverable  D9.5 - MAG.D.05 
 
	Deliverable Number 
	D9.5 
	Lead Beneficiary 
	16- ENEA 

	Deliverable Name Type 
	MAG.D.05 
Dissemination Leve! 
R - Document, report 
SEN -Sensitive 

	Due Date (month) 
	43 
	Work Package No 
	WP9 


Description 
Performance evaluation report on the TF conductor concept 
Previous title: 
Performance evaluation report on the TF conductor concept & down-selection 
Reason for amendment: 
"A new DEMO baseline is under preparation and the design review to validate it will be postponed at least till the end of 2025 and with a simplified scope. A follow up review for the full scope (G2) will be needed in further future.11 
Deliverable  D9.6 - MAG.D.06 
 
	Deliverable Number 
	D9.6 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	MAG.D.06 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP9 


 
	Description 

	Report on the manufacturing of the 100m long R&W conductor sample Previous due date: 31/07/2024 
Reason for amendment: 
"A new DEMO baseline is under preparation and the design review to validate it will be postponed at least till the end of 2025 and with a simplified scope. A follow up review for the full scope (G2) will be needed in further future.
11 


Deliverable  D9. 7 - MAG.D.07 
 
	Deliverable Number 
	D9.7 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	MAG.D.07 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN -Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP9 


Description 
Report on the manufacturing of the 50m long HTS conductor sample 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 

126 
Reason for amendment:  
"A new DEMO baseline is under preparation and the design review to validate it will be  postponed at least till the end of 2025 and with a simplified scope. A follow up review for  the full scope (G2) will be needed in further future."  
Deliverable D9.8 - MAG.D.08 
 
	Deliverable Number Deliverable Name 
	D9.8 MAG.D.08 
	Lead Beneficiary 
	16- ENEA

	Type 
	R - Document, report 
60 
	Dissemination Level 
	SEN- Sensitive WP9 

	Due Date (month) 
	
	WorkPackage No 
	


Description 
Performance evaluation report on the es conductor concept 
PPreervfoiormusa ntictlee :e valuation report on the es conductor concept & down-selection 
Previous due date 3 l /07/ 2024 
Reason for amendment: 
"A new DEMO baseline is under preparation and the design review to validate it will be postponed at least till the end of 2025 and with a simplified scope. A follow up review for the full scope (G2) will be needed in further future." 
Deliverable  D9.9 - MAG.D.09 
 
	Deliverable Number 
	D9.9 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	MAG.D.09 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN- Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP9 


Description  
Performance evaluation report on the PF conductor concept  
Previous title:  
Performance evaluation report on the PF conductor concept & down-selection  
Previous due date: 31/07/2024  
Reason for amendment:  
"A new DEMO baseline is under preparation and the design review to validate it will be  
postponed at least till the end of 2025 and with a simplified scope. A follow up review for the full scope (G2) will be needed in further future." 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA Previous due date: 31/07/2024  

128 
Deliverable  D9.10 - MAG.D.10 
 
	Deliverable Number 
	D9.10 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name Type 
	MAG.Dl0 
Dissemination Leve! 
R - Document, report 
SEN - Sensitive 

	Due Date (month) 
	43
	 WorkPackage No 
	WP9 


Description 
Performance evaluation & manufacturing report for joints 
Previous title: 
Performance evaluation & manufacturing report for the down-selection of joints 
Reason for amendment: 
"A new DEMO baseline is under preparation and the design review to validate it will be postponed at least till the end of  2025 and with a simplified scope. A follow up review for the full scope (G2) will be needed in further future .11 
Deliverable  D9.11- MAG.D.11 
 
	Deliverable Number 
	D9. ll 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	MAG.Dll 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	60
	 WorkPackage No 
	WP9 


Description 
Performance evaluation report on the insulation systems 
Previous title: 
Performance evaluation report on the insulation systems & down-selection 
Previous due date: 31/07/2024 
Reason for amendment: 
"A new DEMO baseline is under preparation and the design review to validate it will be postponed at least till the end of  2025 and with a simplified scope. A follow up review for the full scope (G2) will be needed in further future ." 
Deliverable  Dl0.1 - BB.D.01 
 
	Deliverable Number 
	Dl0.l 
	Lead Beneficiary 
	12- KIT

	Deliverable Name 
	BB.D0l 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	12 
	Work Package  No 
	WPl0 


I Description 
WPBBPEP 
Deliverable D10.2 - BB.D.02 
 
	Deliverable Number 
	Dl0.2 
	Lead Beneficiary 
	12- KIT

	Deliverable Name 
	BB.D.02 

	Type 
Due Date (month) 
	R -Document, report 
	Dissemination Level  WorkPackage No 
	SEN - Sensitive 

	
	15
	
	WPlO 


Description  
Report ofHCPB  IBM getter beds performances  
Deliverable D10.3 - BB.D.03 
 
	Deliverable Number 
	Dl0.3 
	Lead Beneficiary 
	12- KIT

	Deliverable Name 
	BB.D.03 

	Type 
	R -Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	24
	 WorkPackage No 
	WPlO 


Description 
Report on industrial procurement ofHex-Beryllide rods 
Deliverable D10.4 - BB.D.04 
 
	Deliverable Number 
	Dl0.4 
	Lead Beneficiary 
	12- KIT

	Deliverable Name 
	BB.D.04 

	Type 
	R -Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	36
	 WorkPackage No 
	WPlO 


Description 
Report on test results for the out-of-pile characterization of WCLL IBM C  oating 
Deliverable D10.6 - BB.D.06 
 
	Deliverable Number 
	Dl0.6 
	Lead Beneficiary 
	12- KIT

	Deliverable Name 
	BB.D.06 

	Type 
Due Date (month) 
	R -Document, report 
	Dissemination Level  WorkPackage No 
	SEN - Sensitive 

	
	36
	
	WPlO 


I Description 
Report on Assessment ofHydrogen  Embrittlement, Stress Corrosion Cracking, Corrosion Fatigue and Environmental  Assisted Cracking  for water cooling in WCLL 
Deliverable D10.7- BB.D.07 
 
	Deliverable Number 
	Dl0.7 
	Lead Beneficiary 
	12-KIT

	Deliverable Name 
	BB.D.07 

	Type 
Due Date (month) 
	R - Document, report 
36 
	Dissemination Level WorkPackage No 
	SEN - Sensitive WPl0 


 
	Description 

	Report on Radiolysis studies with definition of a reference water chemistry in WCLL 


Deliverable D10.8- BB.D.08 
Deliverable Number  DI0.8  Lead Beneficiary  12- KIT Deliverable Name  BB.D.08 
Type  R - Document, report  Dissemination Level  SEN- Sensitive Due Date (month)  36  WorkPackage  No  WPl0 
Description 
Report on com parison and selection of PbLi purifications technologie s for WCLL TER Design 
Deliverable D10.9- BB.D.09 
 
	Deliverable Number 
	Dl0.9 
	Lead Beneficiary 
	12-KIT

	Deliverable Name 
	BB.D.09 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN- Sensitive 

	Due Date (month) 
	55 
	WorkPackage No 
	WPl0 


Description 
Report on a preliminary assessment of manufacturing technologies and assembly routes for theHCPB blanket 
Previous due date: 31/07/2024 
Reason for amendment: 
date changed to Jul  2025 due to significant delays in the manufacturing activities both in KIT and CEA 
Deliverable Dto.10- BB.D.10 
 
	Deliverable Number 
	Dl0.10  I Lead Beneficiary  112-KIT

	Deliverable Name 
	BB.D.10 

	Type 
	R - Document, report  I Dissemination Level  I SEN- Sensitive 


I Due Date (month)  551 WorkPackage No  IWP10 
Description 
Report on a preliminary assessment of manufacturing technologies and assembly routes for the WCLL blanket 
Pevious due date 31/07/2024 
Reason for amendment: 
date changed to Jul  2025 due to significant delays in the manufacturing activities both in KIT and CEA 
Deliverable Dto.11 - BB.D.11 
 
	Deliverable Number 
	D10.11 
	Lead Beneficiary 
	12- KIT

	Deliverable Name 
	BB.D.11 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	59 
	WorkPackage No 
	WP10 


Description 
Reference Blanket System Design (HCPB, WCLL and WLCB) for future selection: Executive Summary 
Previous title: 
Reference Blanket System Design (HCPB and WCLL) for selection: Executive Summary 
Previous due date: 30/11/2024 
Reason for amendment: 
Title changed to reflect the fact that in G2a we will not do a complete down-selection to only 1 BB concept, but we will select the most promising (WCLL, HCPB, WLCB). Dates changed to end of 2025. 
Deliverable D11.1- PES.D.01 
 
	Deliverable Number 
	D11.1 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	PES.D.01 

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	12 
	WorkPackage No 
	WP11 


Dmription I
WPPES PEP 
Deliverable D11.2 - PES.D.02 
 
	Deliverable Number 
	D11.2 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	PES.D.02 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	24 
	WorkPackage No 
	WP11 


Description  
Report on the applicability/non-applicability of technologies adopted in ITER or NPP when scaled to DEMO size  
Deliverable  D11.3 - PES.D.03 
Deliverable Number  Dl1.3  Lead Beneficiary  16- ENEA Deliverable Name  PES.D.03 
Type  DEM - Demonstrator,  Dissemination Level  SEN - Sensitive 
pilot, prototype 
Due Date (month)  36  WorkPackage No  WPll 
Description 
Preliminary design ofthe  TG in line with the BB PHTS&PCS variants 
Deliverable  D11.4 - PES.D.04 
 
	Deliverable Number 
	Dll.4 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	PES.D.04 

	Type 
	DEM - Demonstrator, pilot, prototype 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	48 
	WorkPackage No 
	WPll 


Description 
Preliminary design ofthe  HVN and :tv!LVN 
Previous title: 
Preliminary design ofthe  HVS, Power Distribution and SSN 
Reason for amendment: 
the rewording  is proposed to align with the definition of t  he PES subsystems (HVN = High Voltage electrical Network; :tv1L VN =  Medium and Low Voltage electrical Network and emergency power supplies). HVS and SSN are not correct. The objective is not changed. 
Deliverable D11.5 - PES.D.05 
 
	Deliverable Number Deliverable Name 
	Dll.5 PES.D.05 
	Lead Beneficiary 
	16- ENEA

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WPll 


Description 
Report on the applicability of the MEST for the supply of C  S and/or PF coils 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 

134 
Reason for amendment:  
The postponement is due to delay in :tv1EST small-scale prototype procurement. No major impact on system design, since this is part of a multi-year R&D and the TRL of this technology is still too low to become baseline solution 
Deliverable D11.6 - PES.D.06 
 
	Deliverable Number 
	Dll.6 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	PES.D.06 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WPll 


Description 
Report on the altemative technologies for se coils PS and se fast discharge 
Previous title: 
Report on comparative analysis among the altemative technologies for se and in-vessel coils PS and se fast discharge 
Reason for amendment: 
G2 and the down-selection of technologies have been postponed, and the requirements for coil power supplies are still uncertain/incomplete, so the objective has been redefined. 
Deliverable D11. 7 - PES.D.07 
 
	Deliverable Number 
	Dll.7 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	PES.D.07 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN -Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WPll 


Description 
Report on suitable technologies and design options for the PS of selected H&eD systems 
New deliverable added: 
GA missing since the beginning probably by mistake, since this is associated with the Grant Milestone PES.M.06. 
Deliverable D12.1 - DIV.D.01 
 
	Deliverable Number 
	Dl2.l 
	Lead Beneficiary 
	1 -MPG 

	Deliverable Name Type 
	DIVD.01 

	
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	12 
	WorkPackage No 
	WP12 


Dmription 
WPDIV DEMO PEP I
Deliverable D12.2 - DIV.D.02 
 
	Deliverable Number 
	D12.2 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	DIVD.02 
Dissemination Leve! 
DEM - Demonstrator, pilot, prototype 
SEN - Sensitive 

	Due Date (month) 
	24 
	WorkPackage No 
	WP12 


Description 
Detailed drawings and procurement specs for DIT  divertor PFCs (DIVL S.01-D07) 
Deliverable D12.3 - DIV.D.03 
 
	Deliverable Number 
	D12.3 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	DIVD.03 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	24 
	WorkPackage No 
	WP12 


Description 
Report on limiter annour material manufacturing technology (DIVD.T03-Dl 7) 
Deliverable D12.4 - DIV.D.04 
 
	Deliverable Number 
	Dl24 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	DIVD.04 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	36
	 WorkPackage  No 
	WP12 


Description 
Fina! report on full scale DIT divertor mock-up manufacturing (DIVI.T.0l-Dl4) 
Deliverable D12.5- DIV.D.05 
 
	Deliverable Number 
	D12.5 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	DIVD.05 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	36
	 WorkPackage  No 
	WP12 


Description 
Report on JT-60 SA W-divertor target interim conceptual design phase 

Deliverable D12.8- DIV.D.08 
 
	Deliverable Number 
	D12.8 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	DIVD.08 
Dissemination Leve! 
R - Document, report 
SEN -Sensitive 

	Due Date (month) 
	48 
	WorkPackage No 
	WP12 


Description 
Final report on W7-X W-divertor target concept development and qualification program 
Deliverable D12.9 - DIV.D.09 
Deliverable Number  Dl2.9  Lead Beneficiary  1-MPG Deliverable Name  DIVD.09 
Type  R - Document, report  Dissemination Leve!  SEN -Sensitive Due Date (month)  48  WorkPackage No  WP12 
Description 
Report of manufacturing and acceptance of the first wall components (DIVL S .10-D22) 
Deliverable D12.10- DIV.D.10 
 
	Deliverable Number 
	D12.10 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	DIVD.10 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN -Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP12 


Description 
Final report ofmanufac turing and acceptance ofDTT divertor cassettes and their integration (DIVLS.02-D24) 
Deliverable D12.11 - DIV.D.11 
 
	Deliverable Number 
	D12. ll 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	DIVD.11 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN -Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP12 


Description 
Report on JT-60 SA W- divertor target final conceptual design phase 

Deliverable D13.1 - HCD.D.01 
Deliverable Number  D13.1  Lead Beneficiary  1-MPG Deliverable Name  HCD.D.01 
Type  R - Document, report  Dissemination Leve!  PU - Public Due Date (month)  5  WorkPackage No  WP13 
Dmription 
I 
WPHCDPEP 
Deliverable  D13.2 - HCD.D.02 
Deliverable Number  D13.2  Lead Beneficiary  1-MPG Deliverable Name  HCD.D.02 
Type  R - Document, report  Dissemination Leve!  SEN- Sensitive Due Date (month)  48  WorkPackage No  WP13 
Description 
Report on large diamond disk procurement 
Previous date: 31/12/2022 
Reason for amendment: 
A potential issue with intrinsic stresses has been identified by the supplier ofthe CVD window, which necessitates further combined investigations between the supplier and the beneficiary. In case of positive outcome only, an existing 1.2mm thick, 180mm diameter disk with optical quality will be used to assemble a window prototype. 
Deliverable  D13.3 - HCD.D.03 
 
	Deliverable Number 
	D13.3 
	1-MPG

	Deliverable Name 
	

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN- Sensitive 

	Due Date (month) 
	48 
	WorkPackage No 
	WP13 


Description 
Report on conceptual launcher design 
Deliverable  D13.4 - HCD.D.04 
 
	Deliverable Number 
	D134 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	HCD.D.04 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN- Sensitive 

	Due Date (month) 
	48 
	WorkPackage No 
	WP13 


Description  
Report on "two frequencies gyrotron" and "step tuneable gyrotron" coaxial gyrotron  
Deliverable  D13.5 - HCD.D.05 
 
	Deliverable Number 
	Dl3.5 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	HCD.D.05 

	
	R - Document, report 
	Dissemination Level 
	SEN- Sensitive 

	Due Date (month) 
	48 
	WorkPackage No 
	\VP13 


Dmription 
I
Brnadband window n,port 
Deliverable  D13.6 - HCD.D.06 
 
	Deliverable Number 
	Dl3.6 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	HCD.D.06 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN- Sensitive 

	Due Date (month) 
	48 
	WorkPackage No 
	\VP13 


Description 
Report on conceptual EC RF system definition 
Deliverable  D14.1 - TFV.D.01 
 
	Deliverable Number 
	Dl4.l 
	Lead Beneficiary 
	12- KIT

	Deliverable Name 
	TFVD.01 

	Type 
	R - Document, report 
	Dissemination Level 
	PU-  Public 

	Due Date (month) 
	12 
	WorkPackage No 
	\VP14 


Dmription I
\VPTFVPEP 
Deliverable  D14.2 - TFV.D.02 
 
	Deliverable Number 
	Dl4.2 
	Lead Beneficiary 
	12- KIT

	Deliverable Name Type 
	TFVD.02 

	
	R - Document, report 
	Dissemination Level 
	SEN- Sensitive 

	Due Date (month) 
	9 
	WorkPackage No 
	\VP14 


I Description 
Corn plete project plan and strategy with identified project parties 
Deliverable D14.3 - TFV.D.03 
 
	Deliverable Number 
	Dl4.3 
	Lead Beneficiary 
	12- KIT

	Deliverable Name 
	TFVD.03 

	Type 
Due Date (month) 
	R - Document, report 
	Dissemination Level WorkPackage No 
	SEN - Sensitive 

	
	12 
	
	WP14 


Description  
TFV requirements analysis and interface documentation  
Deliverable D14.4 - TFV.D.04 
 
	Deliverable Number 
	Dl4.4 
	Lead Beneficiary 
	12- KIT

	Deliverable Name 
	TFVD.04 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	24
	 WorkPackage No 
	WP14 


Description 
Documentation of down-selection oftrace tritium technology 
Deliverable D14.5 - TFV.D.05 
 
	Deliverable Number 
	Dl4.5 
	Lead Beneficiary 
	12- KIT

	Deliverable Name 
	TFVD.05 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	24
	 WorkPackage  No 
	WP14 


Description 
DEMO Metal Foil Pump design approval documents 
Deliverable D14.6 - TFV.D.06 
 
	Deliverable Number 
	Dl4.6 
	Lead Beneficiary 
	12- KIT

	Deliverable Name 
	TFVD.06 

	Type 
Due Date (month) 
	R - Document, report 
	Dissemination Level  WorkPackage No 
	SEN - Sensitive 

	
	48
	
	WP14 


Description  
Documentation to demonstrate inter-loop dyn amic control with the fuel cycle simulator  
Previous date: 30/06/2023  
Reason for amendrnent:  
As DEMO design gates G2 and G3 will not take place as planned, the deliverable must be delayed.  
Deliverable D14.7 -TFV.D.07 
 
	Deliverable Number Deliverable Name 
	Dl4.7 TFVD.07 
	Lead Beneficiary 
	12- KIT

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	36
	 WorkPackage No 
	WP14 


Description 
Fuel Cycle Simulator handbook 
Deliverable  D14.8-TFV.D.08 
 
	Deliverable Number Deliverable Name 
	Dl4.8 
	Lead Beneficiary 
	12- KIT

	
	TFVD.08 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN- Sensitive 

	Due Date (month) 
	42 
	WorkPackage No 
	WP14 


Description 
TFV conceptual design selection documentation 
Deliverable D14.9 -TFV.D.09 
 
	Deliverable Number 
	Dl4.9 
	Lead Beneficiary 
	12- KIT

	Deliverable Name 
	TFVD.09 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	48 
	WorkPackage No 
	WP14 


Description 
Description of tritium management & control concept 
Deliverable  D14.11 -TFV.D.11 
 
	Deliverable Number Deliverable Name 
	Dl4. l  l TFVD.11 
	Lead Beneficiary 
	12- KIT

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP14 


Description  
Update of particle exhaust studies based on the !atest DEMO configuration  
Previous title:  
Fina! assessment of particle exhaust studies  
Deliverable D15.1-BOP.D.01 
 
	Deliverable Number Deliverable Name 
	Dl5.1 BOPD.01 
	Lead Beneficiary 
	16- ENEA

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	12 
	Work Package No 
	\VP15 


Dmrip<ion 
I\VPBOPPEP 
Deliverable D15.2 - BOP.D.02 
 
	Deliverable Number 
	Dl5.2 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	BOPD.02 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	36 
	Work Package No 
	\VP15 


Description 
Report on preliminary study on DEMO WCLL/HCPB auxiliaries systems design (CVCS, CHWS, CCWS) 
Deliverable D15.3 - BOP.D.03 
 
	Deliverable Number 
	Dl5.3 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	BOPD.03 

	Type 
Due Date (month) 
	R - Document, report 
42
	Dissemination Level  Work Package No 
	SEN - Sensitive \VP15 


Description 
Preliminary report on concept design of WCLL!HCPB BOP options & First Tech. Mat  Assess. of BOP options syst &components 
Change of date from month 36 to month 42 31/12/2024 
Reason: Re-scheduled pian of new build facilities STEAM and HELOKA-US; re-scheduled R&D pian 

Deliverable D15.4 - BOP.D.04 
 
	Deliverable Number 
	Dl5.4 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name Type 
	BOPD.04 
Dissemination Leve! 
SEN- Sensitive 
R - Document, report 

	Due Date (month) 
	54
	 WorkPackage  No 
	WP15 


Description 
Update of report on Preliminary Concept design of DEMO WCLL CVCS, CHWS, CCWS auxiliary systems 
Previous title: 
Report on concept design of DEMO WCLL/HCPB CVCS, CHWS, CCWS auxiliaries 
Previous due date  31/12/2024 
Reason for amendment: 
"Due to the low maturity  on Tokamak complex building for HCPB DEMO, it is judged more fruitful to continue the development 
of WCLL Auxiliary Systems for whom a preliminary Grant Deliverable is envisaged by September 2024 (GD2)." 
Deliverable D15.5 - BOP.D.05 
 
	Deliverable Number 
	D15.5 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	BOPD.05 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP15 


Description 
Report on concept design of WCLL/HCPB BOP options and BOP Technology Maturation Assessment with rationale of provisional WCLL BOP selection 
Previous date 31/12/2024 
Reason for amendment: 
Since 'precursor'  GD 3 has been shifted to June 2024, it is judged that its update (i.e. GD5) could be reasonably planned for Dec 2025 
Deliverable D16.1 - DC.D.01 
 
	Deliverable Number 
	D16.l 
	Lead Beneficiary 
	11- FZJ 

	Deliverable Name Type 
	DC.D.01

	
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	12 
	WorkPackage No 
	WP16 


Dmription 
WPDC PEP I
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA Previous due date: 31/12/2024  
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 
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Deliverable D16.2 - DC.D.02 
 
	Deliverable Number 
	D16.2 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name Type 
	DC.D.02
Dissemination Leve! 
R - Document, report 
SEN - Sensitive 

	Due Date (month) 
	26 
	WorkPackage No 
	WP16 


Description 
Report on prototype development for divertor thermo-current measurement 
Deliverable  D16.3-DC.D.03 
Deliverable Number  D16.3  Lead Beneficiary  11 - FZJ Deliverable Name  DC.D.03
Type  R - Document, report  Dissemination Leve!  SEN - Sensitive Due Date (month)  26  WorkPackage No  WP16 
Description 
Report on hardware development for non-magnetic equilibrium control 
Deliverable D16.4 - DC.D.04 
 
	Deliverable Number 
	D16.4 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	DC.D.04

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	26 
	WorkPackage No 
	WP16 


Description 
Report on the technical preparation for NIM  control based on ECE/ECCD 
Deliverable  D16.5 - DC.D.05 
 
	Deliverable Number 
	D16.5 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	DC.D.05

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP16 


Description 
Report on prototype development and laboratory testing of magnetic sensors and electronics 
Previous date: 29/02/2024 Reason for amendment: 
The actual work progress in particular for the work distributed in several involved labs was slowed down bythe  Covid  crisis (restrictions for work) as well as by the war (contribution by KIPT Ukraine)  Therefore, we estimate that the  completion can be achieved not earlierthan the end of 2025. 
Deliverable  D16.6 -DC.D.06 
 
	Deliverable Number 
	Dl6.6 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name Type 
	DC.D.06
Dissemination Level 
R - Document, report 
SEN - Sensitive 

	Due Date (month) 
	38 
	WorkPackage No 
	WP16 


Description 
Report onthe  development and laboratory testing of detectors for plasma radiation 
Deliverable  D16.7 -DC.D.07 
 
	Deliverable Number 
	Dl6.7 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	DC.D.07

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	38 
	WorkPackage No 
	WP16 


Description 
Report on Prototype development and laboratory testing of detectors for neutron/gamma measurements 
Deliverable  D16.8 -DC.D.08 
 
	Deliverable Number 
	Dl6.8 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	DC.D.08

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP16 


Description 
Report on the preliminary design concept for all DEMO plasma diagnostic systems 
Previous due date: 29/02/2024 
Reason for amendment: 
The work progress for the different DEMO plasma diagnostic systems is strongly varying among the different WPDC tasks running in parallel, according to limited available resources and to variations in the start dates for activities. Moreover, the design concept depends on the details ofthe  DEMO tokamak design (needed for diagnostic integration), which is not stable until now. The fulfilment of this Deliverable depends on the achievement of a certain Jeve! of completion of all individua! diagnostic designs, which can only be achieved by the the end of 2025, as seen from the current perspective. 

Deliverable  D16.9 - DC.D.09 
 
	Deliverable Number 
	D16.9 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name Type 
	DC.D.09
Dissemination Leve! 
R - Document, report 
SEN - Sensitive 

	Due Date (month) 
	60
	 WorkPackage No 
	WP16 


Description 
Report on the architectural structure of the DEMO control system, describing numerical simulations of the control functions under realistic DEMO conditions 
Previous due date: 29/02/2024 
Reasons for amendment: 
The development of the architectural structure of the control system at first requires a certain level of completion of the design of the main individual control operations under consideration. Major uncertainties are in the design status of diagnostics for plasma control, but the control system strong relies also on the ongoing results of other DEMO WPs: PES, :MAG, TFV, HCD, PLA  Also these interactions with other WPs make it difficult to formulate at this stage a stable architecture for DEMO control system. The fulfilment of the deliverable can only be expected for the end of 2025 at the earliest. 
Deliverable  D17.1-RM.D.01 
 
	Deliverable Number 
	D17.l 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	RM.D.01 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU -Public 

	Due Date (month) 
	6 
	WorkPackage No 
	WP17 


Dmription 
WPRM PEP I
Deliverable  D17.2-RM.D.02 
 
	Deliverable Number 
	D17.2 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	RM.D.02 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	12 
	WorkPackage No 
	WP17 


Description 
RMTF (Remote Maintenance Test Facility) stakeholder requirements 
Deliverable  D17.3-RM.D.03 
Deliverable Number  D17.3  Lead Beneficiary  1-MPG
 
	Deliverable Name 
	RlvLD.03 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN -Sensitive 

	Due Date (month) 
	24 
	WorkPackage No 
	WP17 


Description 
APCS control system performance report from trials on TARM 
Deliverable D17.4-RM.D.04 
Deliverable Number  D17.4  Lead Beneficiary  1 -11PG Deliverable Name  RM.D.04 
Type  R - Document, report  Dissemination Level  SEN -Sensitive Due Date (month)  42  WorkPackage No  WP17 
Description 
Preliminary report on Plant Architecture Maintenance System Assessments t 
Previous title: 
Maintenance system assessment report for the architecture options to be assessed at G 2 
Reason for amendment: 
G2 architecture  options not available. WPRM should report on the plant architecture assessment studies. Note the 3- month extension to produce this report from the studies. 
Deliverable D17.5-RM.D.05 
 
	Deliverable Number 
	D17.5 
	Lead Beneficiary 
	1 -11PG 

	Deliverable Name 
	RM.D.05 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	54 
	WorkPackage No 
	WP17 


Description 
Outline concepts of Ex-Vessel remote maintenance equipment including candidate equipment capability datasheets 
Previous title: 
Outline design report for maintenance systems, including maintenance process summaries 
Reason for amendment: 
Ex-Vessel is a clearer and broader scope, and the title has been changed to match the related milestone RM.M.05. 
Deliverable D18.1 - MAT.D.01 
 
	Deliverable Number 
	D18.1  I Lead Beneficiary  111 -FZJ

	Deliverable Name 
	MATD.01 


 
	Type 
	R - Document, report 
	Dissemination Level 
	PU -Public 

	Due Date (month) 
	12 
	WorkPackage No 
	WP18 


Dmrip<ion 
I
WPMATPEP 
Deliverable D18.2 - MAT.D.02 
 
	Deliverable Number Deliverable Name 
	Dl8.2 MATD.02 
	Lead Beneficiary 
	11 - FZJ 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	30 
	WorkPackage No 
	WP18 


Description 
Report on DDC development and validation and update of DDC for down-selection of BB and DIV design options (G2) 
Deliverable D18.3 - MAT.D.03 
 
	Deliverable Number 
	Dl8.3 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	MATD.03 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	30 
	WorkPackage No 
	WP18 


Description 
Major update of:MPH on baseline materials for engineering down-selection (G2) 
Deliverable D18.4 - MAT.D.04 
 
	Deliverable Number 
	Dl8.4 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	MATD.04 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP18 


Description 
Report on non-irradiated test campaign on risk-mitigation steels 
Previous due date: 3 l /12/2024 
Reason for amendment: 
The deliverable is delayed to take the opportunity to include more data, taking into account the shift of the original G2 gate. 

Deliverable  D18.5 -MAT.D.05 
 
	Deliverable Number 
	D18.5 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name Type 
	MATD.05 
Dissemination Leve! 
R - Document, report 
SEN - Sensitive 

	Due Date (month) 
	60 
	Work Package No 
	WP18 


Description 
Report on non-irradiated test campaign on risk-mitigation high heat flux materials 
Previous due date: 31/12/2024 
Reason for amendment: 
"The deliverable is delayed to take the opportunity to include more data, taking into account the shift of the original G 2 gate." 
Deliverable  D18.6 -MAT.D.06 
 
	Deliverable Number 
	D18.6 
	11 - FZJ 

	Deliverable Name Type 
	SEN - Sensitive 

	Due Date (month) 
	60 
	Work Package No 
	WP18 


 
	Description 

	Report on irradiation qualification of functional materials Previous due date: 30/06/2025 
Reason for amendment: 
The deliverable is delayed to take the opportunity to include more data, taking into account the shift of the original G 2 gate. 


Deliverable  D18.7 -MAT.D.07 
 
	Deliverable Number 
	D18.7 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name 
	MATD.07 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	54 
	Work Package No 
	WP18 


Description 
Report on high priority non-irradiation characterization for base metal 
Previous title: 
Report on high priority non-irradiation characterization for base metal and welds 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 
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Since welds  have not been delivered by F4E to EUROfusion in time,  data on welds  are excluded from the scope of final report  
Deliverable D18.8 - MAT.D.08 
 
	Deliverable Number 
	Dl8.8 
	Lead Beneficiary 
	11 - FZJ 

	Deliverable Name Type 
	MATD.08 
Dissemination Level 
R - Document, report 
SEN-  Sensitive 

	Due Date (month) 
	54 
	WorkPackage No 
	WP18 


Description 
Report on high priority experimental test campaigns for design rule validation 
Deliverable D19.1 - SAE.D.01 
 
	Deliverable Number 
	Dl9.l 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	SAE.D.01 

	Type 
	R - Document, report 
	Dissemination Level 
	PU- Public 

	Due Date (month) 
	6
	Work Package No 
	WP19 


Dmription 
I
WPSAE PEP 
Deliverable D19.2 - SAE.D.02 
 
	Deliverable Number 
	Dl9.2 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	SAE.D.02 

	Type 
	R -Document, report 
	Dissemination Level 
	SEN-  Sensitive 

	Due Date (month) 
	12 
	WorkPackage No 
	WP19 


Description 
GSSR vol. 1 (Plant safety guidelines) 
Deliverable D19.3 - SAE.D.03 
 
	Deliverable Number Deliverable Name 
	Dl9.3 
	Lead Beneficiary 
	10- CEA

	
	SAE.D.03 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN-  Sensitive 

	Due Date (month) 
	12 
	WorkPackage No 
	WP19 


I Description 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 
Reason for amendrnent:  

157 
GSSR vol. 6 (Accident sequence identification) 
Deliverable D19.4 - SAE.D.04 
 
	Deliverable Number 
	Dl9.4 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	SAE.D.04 

	Type 
Due Date (month) 
	R - Document, report 
	Dissemination Level WorkPackage No 
	SEN - Sensitive 

	
	24 
	
	WP19 


Description  
GSSR vol. 3 (Source terms inventories)  
Deliverable D19.5 - SAE.D.05 
 
	Deliverable Number 
	Dl9.5 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	SAE.D.05 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	18 
	WorkPackage No 
	WP19 


IDmription 
ITER WCLL TBM FMEA Report 
Deliverable D19.6 - SAE.D.06 
 
	Deliverable Number 
	Dl9.6 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	SAE.D.06 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN- Sensitive 

	Due Date (month) 
	33 
	WorkPackage No 
	WP19 


Description 
ITER WCLL IBM Preliminary Safety Report 
Deliverable D19.7 - SAE.D.07 
 
	Deliverable Number 
	Dl9.7 
	Lead Beneficiary 
	10- CEA

	Deliverable Name 
	SAE.D.07 

	Type 
Due Date (month) 
	R - Document, report 
	Dissemination Level WorkPackage No 
	SEN- Sensitive 

	
	48 
	
	WP19 


Description 
GSSR vol. 7, 8, 9 (DBE & BDBE & extemal hazards preliminary analysis) 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 
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Deliverable D19.8- SAE.D.08 
 
	Deliverable Number 
	D19.8 
	Lead Beneficiary 
	10- CEA

	Deliverable Name Type 
	SAE.D.08 
Dissemination Leve! 
R - Document, report 
SEN- Sensitive 

	Due Date (month) 
	54 
	WorkPackage No 
	WP19 


Description 
ITER WCLL IBM  Accident Analyses Report 
Deliverable  D20.1 - ENS.D.01 
Deliverable Number  D20.1  Lead Beneficiary  25- CIEMAT Deliverable Name  ENS.D.01 
Type  R - Document, report  Dissemination Leve!  PU - Public Due Date (month)  12  WorkPackage No  WP20 
Dmription 
WPENS PEP 
I
Deliverable D20.2-ENS.D.02 
 
	Deliverable Number 
	D20.2 
	Lead Beneficiary 
	25- CIEMAT

	Deliverable Name 
	ENS.D.02 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN- Sensitive 

	Due Date (month) 
	12 
	WorkPackage No 
	WP20 


Description 
Prototyping, testing  and qualification needs for IF:MIF-DONES facility 
Deliverable  D20.3-ENS.D.03 
 
	Deliverable Number 
	D20.3 
	Lead Beneficiary 
	25- CIEMAT

	Deliverable Name 
	ENS.D.03 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	24 
	WorkPackage No 
	WP20 


Description 
Update of IFMIF-DONES Engineering  Design Report-v 1 

Deliverable D20.4 - ENS.D.04 
 
	Deliverable Number 
	D20.4 
	Lead Beneficiary 
	25- CIEMAT

	Deliverable Name Type 
	ENS.D.04 
Dissemination Leve! 
R - Document, report 
SEN - Sensitive 

	Due Date (month) 
	30 
	WorkPackage No 
	WP20 


Description 
DONES Boundaries and Interfaces Report including design review of Interfaces 
Deliverable  D20.5 - ENS.D.05 
Deliverable Number  D20.5  Lead Beneficiary  25- CIEMAT Deliverable Name  ENS.D.05 
Type  R - Document, report  Dissemination Leve!  SEN - Sensitive Due Date (month)  42  WorkPackage No  WP20 
Description 
Remote Handling Handbook and DONES Maintenance Plan update 
Deliverable D20.6 - ENS.D.06 
 
	Deliverable Number 
	D20.6 
	Lead Beneficiary 
	25- CIEMAT

	Deliverable Name 
	ENS.D.06 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	48 
	WorkPackage No 
	WP20 


Description 
Update of IFMlF-DONES Engineering  Design Report- v2 
Deliverable  D20.7 - ENS.D.07 
 
	Deliverable Number 
	D20.7 
	Lead Beneficiary 
	25- CIEMAT

	Deliverable Name 
	ENS.D.07 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	54 
	WorkPackage No 
	WP20 


Description 
Summary of experimental validation activities and consequences on IFMlF-DONES Design and Operation 

Deliverable D20.8 - ENS.D.08 
 
	Deliverable Number 
	D20.8 
	Lead Beneficiary 
	25- CIEMAT 

	Deliverable Name Type 
	ENS.D.08 
Dissemination Leve! 
R - Document, report 
SEN - Sensitive 

	Due Date (month) 
	54 
	WorkPackage No 
	WP20 


Dmription 
I  
DONES lnregrared 3D Model 
Deliverable D21.1 - PRD.D.01 
Deliverable Number  D21.1  Lead Beneficiary  1-MPG Deliverable Name  PRD.D.01 
Type  R - Document, report  Dissemination Leve!  PU - Public Due Date (month)  12  WorkPackage No  WP21 
Dmription 
I
WPPRD PEP 
Deliverable D21.2 - PRD.D.02 
 
	Deliverable Number 
	D21.2 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	PRD.D.02 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	12 
	WorkPackage No 
	WP21 


Description 
Report on feasibility and budget for beam-driven plasma neutraliser experiment (BDPN) 
Deliverable D21.4 - PRD.D.04 
 
	Deliverable Number 
	D21.4 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	PRD.D.04 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN - Sensitive 

	Due Date (month) 
	36
	WorkPackage No 
	WP21 


Description 
Report on Liquid Metal Divertor (LMD) programme 

Deliverable D21.5 - PRD.D.05 
 
	Deliverable Number 
	D21.5 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	PRD.D.05 
Dissemination Leve! 
R - Document, report 
SEN -  Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP21 


Description 
Report on IC andNBI H&CD potential for DEMO 
Previous due date:31/12/2024 
Reason for amendrnent: 
"As DEMO design gates G2 and G3 will not take place 
as planned, consequently Grant DeliverablePRD.D04 
"Report on IC and NBI H&CD potential for DEMO" and 
Grant MilestonePRD.M08 titled "Decision on NBI and IC 
as risk-mitigation options for DEMO" 
(intended to provide indications for the Gate Review) 
have to be postponed till end 2025 (planned date for design gate G2a" 
Deliverable  D21.6 - PRD.D.06 
 
	Deliverable Number 
	D21.6 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	PRD.D.06 

	Type 
	R - Document, report 
	Dissemination Leve! 
	SEN -  Sensitive 

	Due Date (month) 
	60 
	WorkPackage No 
	WP21 


Description 
Report on options for a feasible and attractive next-step stellarator as well as extrapolation to a stellarator power plant 
Deliverable  D22.1 - SES.D.01 
 
	Deliverable Number 
	D22.l 
	Lead Beneficiary 
	16- ENEA

	Deliverable Name 
	SES.D.01 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU -Public 

	Due Date (month) 
	12 
	WorkPackage No 
	WP22 


Dmription 
WPSESPEP 
I
Deliverable  D22.2 - SES.D.02 
Deliverable Number  D22.2  Lead Beneficiary  16- ENEA
 
	Deliverable Name 
	SES.D.02 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN- Sensitive 

	Due Date (month) 
	24 
	WorkPackage No 
	WP22 


Description 
Report on citizen/stakeholder consultation 
Deliverable D22.3 - SES.D.03 
Deliverable Number  D22.3  Lead Beneficiary  16-ENEA Deliverable Name  SES.D.03 
Type  R - Document, report  Dissemination Level  SEN- Sensitive Due Date (month)  24  WorkPackage No  WP22 
Description 
First report on energy market scenarios and modelling 
Deliverable D22.4 - SES.D.04 
 
	Deliverable Number 
	D22.4 
	Lead Beneficiary 
	16-ENEA

	Deliverable Name 
	SES.D.04 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN-Sensitive 

	Due Date (month) 
	48 
	WorkPackage No 
	WP22 


Description 
Report on attitudes towards nuclear fusion 
Deliverable D22.5 - SES.D.05 
 
	Deliverable Number 
	D22.5 
	Lead Beneficiary 
	16-ENEA

	Deliverable Name 
	SES.D.05 

	Type 
	R - Document, report 
	Dissemination Level 
	SEN- Sensitive 

	Due Date (month) 
	48 
	WorkPackage No 
	WP22 


Description 
Second report on energy market scenarios and m odelling 
Deliverable D22.6 - SES.D.06 
 
	Deliverable Number 
	D22.6  I Lead Beneficiary  116-ENEA

	Deliverable Name 
	SES.D.06 


 
	Type 
	R - Document, report 
	Dissemination Level 
	SEN - Sensitive 

	Due Date (month) 
	60 
	Work Package No 
	WP22 


Description 
Overall report on socio-economic research on nuclear fusion 
Deliverable D23.1 - COMM.D.01 
 
	Deliverable Number Deliverable Name 
	D23.1 Co:tvl::tvLDO  1 
	Lead Beneficiary 
	1 -11:PG 

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	12 
	Work Package No 
	WP23 


Description  
Summary Report 2021 on FuseCOM (Annual meeting with training; 1 O video conferences, incL presentations; 48 weekly newsletters, highlighting m ain topics) 
Deliverable D23.2 - COMM.D.02 
 
	Deliverable Number 
	D23.2 
	Lead Beneficiary 
	1 -11:PG 

	Deliverable Name 
	COMMD02 

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	12 
	Work Package No 
	WP23 


Description 
Summary Report on 6 issues of the Fusion in Europe newsletter in 2021 
Deliverable D23.3 - COMM.D.03 
Deliverable Number  D23.3  Lead Beneficiary  1 -11:PG Deliverable Name  COMMD03 
Type  R - Document, report  Dissemination Level  PU - Public Due Date (month)  12  Work Package No  WP23 
Description 
Annual Communications Report for 2021 including Fusion Expo update 
Deliverable D23.4 - COMM.D.04 
 
	Deliverable Number 
	D23.4  I Lead Beneficiary  11 -11:PG 

	Deliverable Name 
	COMMD04 


 
	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	24
	 WorkPackage No 
	WP23 


Description 
Summary Report 2022 on FuseCOM (Annual meeting with training; 1 O video conferences, incl. presentations; 48 weekly newsletters, highlighting main topics) 
Deliverable D23.5 -COMM.D.05 
 
	Deliverable Number 
	D23.5 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	COMMD.05

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	24
	 WorkPackage  No 
	WP23 


Description 
Summary Report on 6 issues ofthe Fusion in Europe newsletter in 2022 
Deliverable D23.6 - COMM.D.06 
 
	Deliverable Number 
	D23.6 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	COMMD.06

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	24
	 WorkPackage No 
	WP23 


Description 
Annual Communications Report for 2022 including Fusion Expo update 
Deliverable D23.7-COMM.D.07 
Deliverable Number  D23.7  Lead Beneficiary  1-MPG Deliverable Name  COMMD.07
Type  R - Document, report  Dissemination Level  PU - Public Due Date (month)  36  WorkPackage No  WP23 
Description 
Summary Report 2023 on FuseCOM (Annual meeting with training; 1 O video conferences, incl. presentations; 48 weekly newsletters, highlighting main topics) 
Deliverable D23.8 -COMM.D.08 
 
	Deliverable Number 
	D23.8  I Lead Beneficiary  11-MPG

	Deliverable Name 
	COMMD.08


 
	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	36 
	Work Package No 
	WP23 


Description 
Summary Report on 6 issues of the Fusion in Europe newsletter in 2023 
Deliverable D23.9- COMM.D.09 
 
	Deliverable Number Deliverable Name 
	D23.9 Co:tvITvLD 09 
	Lead Beneficiary 
	1 -11:PG 

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	36 
	Work Package No 
	WP23 


Description  
Annual Communications Report for 2023  
Previous title:  
Annual Communications Report for 2023 including Fusion Expo update  
Deliverable D23.10- COMM.D.10 
 
	Deliverable Number 
	D23.10 
	Lead Beneficiary 
	1 -11:PG 

	Deliverable Name 
	COMM.Dl0 

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	48 
	WorkPackage No 
	WP23 


Description 
Summary Report 2024 onFuseCOM (Annual meeting with training; 10 video conferences, incL presentations; 48 weekly newsletters, highlighting main topics) 
Deliverable D23.11 - COMM.D.11 
 
	Deliverable Number 
	D23.ll 
	Lead Beneficiary 
	1 -11:PG 

	Deliverable Name 
	COMM.Dll 

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	48 
	WorkPackage No 
	WP23 


Description 
Summary Report on 6 issues of the Fusion in Europe newsletter in 2024 

Deliverable  D23.12 - COMM.D.12 
 
	Deliverable Number 
	D23.12 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	Co:tvJM.D.12 
Dissemination Leve! 
R - Document, report 
PU- Public 

	Due Date (month) 
	48
	 WorkPackage  No 
	WP23 


Description 
Annual Communications Report for 2024 
Previous title: 
Annual Communications Report for 2024 including Fusion  Expo update 
Deliverable  D23.13 - COMM.D.13 
 
	Deliverable Number 
	D23.13 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	Co:tv1::tv1.D.1 3 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU- Public 

	Due Date (month) 
	60 
	WorkPackage No 
	WP23 


Description 
Summary Report 2025 onFuseCOM (Annual meeting with training; 1 O video conferences, incl. presentations; 48 weekly newsletters, highlighting m ain topics) 
Deliverable  D23.14- COMM.D.14 
 
	Deliverable Number 
	D23.14 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	COMM.D.14 

	Type 
	R -Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	60 
	WorkPackage No 
	WP23 


Description 
Summary Report on 6 issues of the Fusi on in Europe newsletter in 2025 
Deliverable D23.15- COMM.D.15 
 
	Deliverable Number Deliverable Name 
	D23.15 
	Lead Beneficiary 
	1-MPG

	
	COMM.D.15 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	60 
	WorkPackage No 
	WP23 


Description  
Annual Communications Report for 2025  
Previous title:  
Annual Communications Report for 2025 including Fusion Expo update  
Deliverable D24.1 - TRED.D.01 
 
	Deliverable Number Deliverable Name 
	D24.1 TRED.D01 
	Lead Beneficiary 
	1 -11PG 

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	48 
	Work Package No 
	\VP24 


Description 
Report on overview of European pre-PhD higher education material and courses related to magnetic confined fusion. 
Old title:Report on assessment of European pre-doc pipeline and training  material inventory Previous due date: 3/12/21 
Title has been rephrased for clarity and the new TRED Officer will start from zero in late 2023. 
Deliverable D24.2-TRED.D.02 
 
	Deliverable Number 
	D24.2 
	Lead Beneficiary 
	1 -1\1PG 

	Deliverable Name 
	TRED.D.02 

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	12 
	Work Package No 
	\VP24 


Description 
Report on the implementation of a revised PhD database and new workílow 
Deliverable D24.3-TRED.D.03 
 
	Deliverable Number 
	D24.3 
	Lead Beneficiary 
	1 -11PG 

	Deliverable Name 
	TRED.D.03 

	Type 
	R - Document, report 
	Dissemination Level 
	PU - Public 

	Due Date (month) 
	12 
	Work Package No 
	\VP24 


Description 
Pian for the implementation of a training programme for EEG/ERG 

Deliverable D24.4 -TRED.D.04 
Deliverable Number  D24.4  Lead Beneficiary  1-MPG Deliverable Name  TRED.D.04 
Type  R - Document, report  Dissemination Leve!  PU - Public Due Date (month)  14  WorkPackage No  WP24 
Description 
Annual report on the Researcher Grants 2021 
Deliverable D24.5 - TRED.D.05 
Deliverable Number  D24.5  Lead Beneficiary  1-MPG Deliverable Name  TRED.D.05 
Type  R - Document, report  Dissemination Leve!  SEN - Sensitive Due Date (month)  18  WorkPackage No  WP24 
Description 
A Knowledge :tvíanagement Strategy and Implementation Pian for FP9 
Deliverable D24.6 -TRED.D.06 
 
	Deliverable Number 
	D24.6 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TRED.D.06 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	24 
	WorkPackage No 
	WP24 


Description 
Book of PhD Research Profiles 2022 
Deliverable D24.7 -TRED.D.07 
 
	Deliverable Number 
	D24.7 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TRED.D.07 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	24 
	WorkPackage No 
	WP24 


Description 
Overview of education programmes (doctoral, graduate and undergraduate) implemented in 2022 

Deliverable D24.8- TRED.D.08 
 
	Deliverable Number 
	D24.8 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	TRED.D.08 
Dissemination Leve! 
R - Document, report 
PU - Public 

	Due Date (month) 
	26 
	WorkPackage No 
	WP24 


Description 
Annual Report on Engineering Training Programme 2022 
Deliverable D24.9 - TRED.D.09 
Deliverable Number  D24.9  Lead Beneficiary  1-MPG Deliverable Name  TRED.D.09 
Type  R - Document, report  Dissemination Leve!  PU- Public Due Date (month)  26  WorkPackage  No  WP24 
Description 
Annual Report on the Researcher Grants 2022 
Deliverable D24.10-TRED.D.10 
 
	Deliverable Number 
	D24.10 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	TRED.D.10 
Dissemination Leve! 
PU- Public 
R - Document, report 

	Due Date (month) 
	24 
	WorkPackage No 
	WP24 


Description 
Progress Report on Knowledge Management Activities 2022 
Deliverable D24.11 - TRED.D.11 
 
	Deliverable Number 
	D24. l l 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TRED.D.11 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU- Public 

	Due Date (month) 
	36 
	WorkPackage No 
	WP24 


Description 
Book of PhD Research Profil es 2023 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 
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171 
	Deliverable Number 
	D24.12 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	TRED.D.12 
Dissemination Leve! 
R - Document, report 
PU - Public 

	Due Date (month) 
	36
	 WorkPackage No 
	WP24 


Description 
Overview of education programmes (doctoral, graduate and undergraduate) implemented in 2023 
Deliverable D24.13 - TRED.D.13 
Deliverable Number  D24.13  Lead Beneficiary  1-MPG Deliverable Name  TRED.D.13 
Type  R - Document, report  Dissemination Leve!  PU- Public Due Date (month)  38  WorkPackage No  WP24 
Description 
Annual Report on Engineering Training Programme 2023 
Deliverable D24.14- TRED.D.14 
 
	Deliverable Number 
	D24.14 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TRED.D.14 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU- Public 

	Due Date (month) 
	38 
	WorkPackage No 
	WP24 


Description 
Annual Report on the Researcher Grants 2023 
Deliverable D24.15- TRED.D.15 
 
	Deliverable Number 
	D24.15 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TRED.D.15 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU- Public 

	Due Date (month) 
	36
	 WorkPackage No 
	WP24 


Description 
Progress Report on Knowledge Management Activities 2023 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 
Deliverable D24.12 - TRED.D.12 

172 
	Deliverable Number 
	D24.16 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	TRED.D.16 
Dissemination Leve! 
R - Document, report 
PU - Public 

	Due Date (month) 
	36 
	WorkPackage No 
	WP24 


Description 
Publication of the results of the Europe-wide HR survey in fusion research and development 
Deliverable D24.17 - TRED.D.17 
Deliverable Number  D24.17  Lead Beneficiary  1-MPG Deliverable Name  TRED.D.17 
Type  R - Document, report  Dissemination Leve!  PU - Public Due Date (month)  48  WorkPackage No  WP24 
Description 
Book of PhD Research Profil es 2024 
Deliverable D24.18 - TRED.D.18 
 
	Deliverable Number 
	D24.18 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TRED.D.18 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	48 
	WorkPackage No 
	WP24 


Description 
Overview of education programmes (doctoral, graduate and undergraduate) implemented in 2024 
Deliverable D24.19 - TRED.D.19 
 
	Deliverable Number 
	D24.19 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TRED .D.19 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	50 
	WorkPackage No 
	WP24 


Description 
Annual Report on Engineering Training Programme 2024 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 
Deliverable D24.16 - TRED.D.16 

173 
	Deliverable Number 
	D24.20 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	TRED.D.20 
Dissemination Leve! 
R - Document, report 
PU- Public 

	Due Date (month) 
	50
	 WorkPackage  No 
	WP24 


Description 
Annual Report on the Researcher Grants 2024 
Deliverable D24.21-TRED.D.21 
Deliverable Number  D24.21  Lead Beneficiary  1-MPG Deliverable Name  TRED.D.21 
Type  R - Document, report  Dissemination Leve!  PU- Public Due Date (month)  48  WorkPackage No  WP24 
Description 
Progress Report on Knowledge Management Activities 2024 
Deliverable D24.22 - TRED.D.22 
 
	Deliverable Number 
	D24.22 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	TRED.D.22 
Dissemination Leve! 
PU- Public 
R - Document, report 

	Due Date (month) 
	60 
	WorkPackage No 
	WP24 


Description 
Book of PhD Research Profile  s 2025 
Deliverable D24.23 - TRED.D.23 
 
	Deliverable Number 
	D24.23 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	TRED.D.23 
R - Document, report 
Dissemination Leve! 
PU- Public 

	Due Date (month) 
	60 
	WorkPackage No 
	WP24 


Description 
Overview of education programmes (doctoral, graduate and undergraduate) implemented in 2025 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 
Deliverable D24.20 - TRED.D.20 
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	Deliverable Number 
	D24.24 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	TRED.D.24 
Dissemination Leve! 
R - Document, report 
PU - Public 

	Due Date (month) 
	60 
	WorkPackage No 
	WP24 


Description 
Annual Report on Engineering Training Programme 2025 
Deliverable D24.25 - TRED.D.25 
Deliverable Number  D24.25  Lead Beneficiary  1-MPG Deliverable Name  TRED.D.25 
Type  R - Document, report  Dissemination Leve!  PU- Public Due Date (month)  60  WorkPackage No  WP24 
Description 
Annual Report on the Researcher Grants 2025 
Deliverable D24.26 - TRED.D.26 
 
	Deliverable Number 
	D24.26 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TRED.D.26 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU- Public 

	Due Date (month) 
	60 
	WorkPackage No 
	WP24 


Description 
Progress Report on Knowledge Management Activities 2025 
Deliverable D25.1 - PMU.D.01 
 
	Deliverable Number 
	D25.l 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	PMUD.01 
R - Document, report 
Dissemination Leve! 
SEN- Sensitive 

	Due Date (month) 
	16
	 WorkPackage  No 
	WP25 


Description 
Draft Data Management Pian issued 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 
Deliverable D24.24 - TRED.D.24 

175 
Deliverable D25.2-PMU.D.02 
 
	Deliverable Number 
	D25.2 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	PMUD02 
Dissemination Leve! 
R - Document, report 
PU - Public 

	Due Date (month) 
	12
	 WorkPackage  No 
	WP25 


Dmription 
I 
Anmml Work Pian 2022 
Deliverable D25.3-PMU.D.03 
Deliverable Number  D25.3  Lead Beneficiary  1-MPG Deliverable Name  PMU.D.03 
Type  R - Document, report  Dissemination Leve!  PU - Public Due Date (month)  24  WorkPackage No  WP25 
Dmription 
I
Anmml Work Pian 2023 
Deliverable  D25.4- PMU.D.04 
 
	Deliverable Number 
	D25.4 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	PMU.D.04 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU - Public 

	Due Date (month) 
	24 
	WorkPackage No 
	WP25 


Description 
Release ofUpdated Information Management System 
Deliverable D25.5- PMU.D.05 
 
	Deliverable Number 
	D25.5 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	PMU.D.05 
R - Document, report 
Dissemination Leve! 
PU - Public 

	Due Date (month) 
	36 
	WorkPackage No 
	WP25 


Dmription 
Annual Work Pian 2024 I

Deliverable D25.6-PMU.D.06 
 
	Deliverable Number 
	D25.6 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	PMU.D06 
Dissemination Leve! 
R -Document, report 
PU -Public 

	Due Date (month) 
	48 
	WorkPackage No 
	WP25 


Dmription 
I  
Anmml Wo,k Pian 2025 
Deliverable D25.7 -PMU.D.07 
Deliverable Number  D25.7  Lead Beneficiary  1-MPG Deliverable Name  PMU.D.07 
Type  R -Document, report  Dissemination Leve!  SEN - Sensitive Due Date (month)  36  WorkPackage  No  WP25 
Description 
Defined scheme for EU participation in ITER exploitation 
Deliverable D25.8 -PMU.D.08 
 
	Deliverable Number 
	D25.8 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	PMU.D.08 
PU -Public 
R -Document, report 
Dissemination Leve! 

	Due Date (month) 
	60 
	WorkPackage No 
	WP25 


Description 
Report on assessment ofINCO contribution to tackling Roadmap-related R&D issues 
Deliverable D26.1-TT.D.01 
 
	Deliverable Number 
	D26.l 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TT.D0l 

	Type 
	R -Document, report 
	Dissemination Leve! 
	PU -Public 

	Due Date (month) 
	12 
	WorkPackage No 
	WP26 


Description 
Report on Technology Transfer Activities implemented in 2021 

Deliverable D26.2-TT.D.02 
 
	Deliverable Number 
	D26.2 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	TTD.02 
Dissemination Leve! 
R - Document, report 
PU - Public 

	Due Date (month) 
	24 
	WorkPackage No 
	WP26 


Description 
Report on Technology Transfer Activities implemented in 2022 
Deliverable  D26.3-TT.D.03 
Deliverable Number  D26.3  Lead Beneficiary  1-MPG Deliverable Name  TTD.03 
Type  R - Document, report  Dissemination Leve!  PU- Public Due Date (month)  36  WorkPackage No  WP26 
Description 
Report on Technology Transfer Activities implemented in 2023 
Deliverable D26.4-TT.D.04 
 
	Deliverable Number 
	D26.4 
	Lead Beneficiary 
	1-MPG

	Deliverable Name 
	TTD.04 

	Type 
	R - Document, report 
	Dissemination Leve! 
	PU- Public 

	Due Date (month) 
	48 
	WorkPackage No 
	WP26 


Description 
Report on Technology Transfer Activities implemented in 2024 
Deliverable  D26.5-TT.D.05 
 
	Deliverable Number 
	D26.5 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	TTD.05 
R - Document, report 
Dissemination Leve! 
PU- Public 

	Due Date (month) 
	60 
	WorkPackage No 
	WP26 


Description 
Report on Technology Transfer Activities implemented in 2025 

Deliverable D26.6-TT.D.06 
 
	Deliverable Number 
	D26.6 
	Lead Beneficiary 
	1-MPG

	Deliverable Name Type 
	TT.D06 
Dissemination Leve! 
R - Document, report 
PU - Public 

	Due Date (month) 
	60 
	Work Package No 
	WP26 


Description 
Assessment report on Technology Transfer Activities Programme 2021-25 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 
Project: 101052200- EUROfusion-  EURATOM-2021-ADHOC-IBA 
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LIST OF MILESTONES 
 
	Milestones 
Grant Preparation (Milestones screen) - Enter the info  .

	Milestone No 
	Milestone Name 
	Work Package No  Lead Beneficiary 
	Means ofVerification  Due  Date 
(month) 

	1 
	TE.M.01  Completion  of  the  disruption and  run-away  mitigation  experimental programme with the SPis. 
	WP1 
	1 -J\!IPG 
	Data available  24 

	2 
	TE.M.02  Access  stable  operation  at  low collisionality and high beta 
	WP1 
	1 - J\!IPG 
	Data available  36 

	3 
	TE.M.03  JET  scenarios  ready  for  DTE3 operation 
	 WP1 
	1 -J\!IPG 
	Report available  36 

	4 
	TE.M.04 High performance reduced/no ELM scenario in a metallic wall operated routinely 
	WP1 
	1 - J\!IPG 
	Data available  36 

	5 6 
	TE.M.05  H-mode  access  for  the  ITER non-activated  phase  (H,  He,  H/D)  reliably established 
TE.M.06 Available technique for monitoring the retention with ITER-like components 
	WP1 WP1 
	1 - J\!IPG 1 - J\!IPG 
	Data available  36 Report available  48 

	7 
	TE.M.07 Succeed with operation of the PEX U pgrades  in  H-mode  at  high  power  and neutra! pressure 
	WP1 
	1 -J\!IPG 
	Data available  48 

	8 
	SA.M.01  Participation  m  the  Integrated Comm issioning before first plasma operations 
	WP2 
	16- ENEA
	Report available  16 

	9 
	SA.M.02 Start of the EU-REC project 
	WP2 
	16- ENEA
	Project running  16 

	10 
	SA.M.03  Decision  on  pian  and  resources of  EU  enhancements  for  BA  Phase  II 2025-2029 
	WP2 
	16- ENEA 
	Report  available  Change  of  date  from  the  30 30/06/2022  to  the  30/06/2023  Delay  m
construction  delays  all  consecutive  actions 
related to planning of enhancements. 
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	Milestones 
Grant Preparation {Aíilestones screen) � Enter  the info  . 
Milestone Name 
Milestone No 
Work Package No Lead Beneficiary 
Means ofVerification 
Due  Date (month) 

	11 
	SA.M.04  Call  to  start  EU  enhancement programme for 2025-2029 
	WP2 
	16 - ENEA 
	Cali  issued Date  change  from  the 31/10/2022 to  30/09/2023  Delay  m  construction  delays all  consecutive  actions  related  to  planning  of enhancements. 
	33 

	12 
	SA.M.05 Start of  the new EU enhancement projects (TBD) 
	WP2 
	16- ENEA
	Report  available  Change  fo  date  from  the 31/01/2023  to  the  30/11/2023  Delay  m construction  delays  all  consecutive  actions related to planning of enhancements. 
	35 

	15 
	W7X.M.01 1.5 MW gyrotron infrastructure completed 
	WP3 
	1 - lVIPG 
	Gyrotron infrastructure operational 
	12 

	16 
	W7X.M.02  Commissioning  of  W7-X enhancements  incl.  comm1ss1onmg  with plasma.  First  operation  with  water-cooled PFCs 
	WP3 
	1 - lVIPG 
	Report  available  Old  title:  Commissioning  of W7-X enhancements incl. commissioning with plasma OP2.1. First operation OP2.0 without use of with water-cooled PFCs (although these are installed)  Change  of  title  reason:  Due  to  the project being ahead of time the water cooling of  the  PFCs  is  available  from  the  beginning. That  makes  the  phase  planned  without  water cooling obsolete, and caused the renumbering of the operational phases. It is currently proposed to remove  the  reference to  the number  of the operational  phase  from the  titles,  keeping  the objectives (described under "focus") untouched. 
	24 

	17 
	W7X.M.03  Operation  with  water-cooled PFCs completed 
	 WP3 
	1 - lVIPG 
	Report  available  Old  title:  Operation  OP  2.1 with water-cooled PFCs completed Reasopn for change: Due to the project being ahead of time the water cooling of the PFCs is available from the  beginning.  That  makes the  phase  planned without water cooling obsolete, and caused the renumbering  of  the  operational  phases.  It  is 
	36 
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Grant Preparation {Aíilestones screen) � Enter  the info  . 
Milestone Name 
Milestone No 
Work Package No Lead Beneficiary 
Means ofVerification 
Due  Date (month) 

	
	
	
	
	currently proposed to remove the reference to the number of the operational phase from the titles, keeping the objectives (described under "focus") untouched. 
	

	18 
19 
	W7X.M.04  1  GJ  energy  turn-around achieved. 
W7X.M.05 High-beta HELIAS operation at low collisionalities 
	WP3 
WP3 
	1-MPG
1-MPG
	Report  available  Old  title:Operation  OP  2.2 completed  and  1  G J  energy  turn-around achieved.Reason for change of title: Due to the project being ahead of time the water cooling of  the  PFCs  is  available  from  the  beginning. That  makes  the  phase  planned  without  water cooling obsolete, and caused the renumbering of the operational  phases. It is  currently proposed to  remove the  reference to  the number  of the operational  phase  from the  titles,  keeping the objectives (described under "focus") untouched. 
Report available 
	4
60 

	20 
	W7X.M.06 Operation with High-power and long-pulse completed and 6 GJ energy turn­ around achieved  (pulse  lengths up to 600 s, long-pulse detachment). 
	WP3 
	1-MPG
	Report available Old title Operation OP 2.4 with High-power and long-pulse completed and 6 GJ energy turn-around achieved (pulse lengths up to  600  s,  long-pulse  detachment). Reason  for change: Due to the project being ahead of time the water cooling of the PFCs is available from the  beginning.  That  makes  the  phase  planned without water cooling obsolete, and caused the renumbering  of  the  operational  phases.  It  is currently proposed to remove the reference to the number of the operational phase from the titles, keeping the objectives (described under "focus") untouched. 
	60 
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	Milestones 
Grant Preparation {Aíilestones screen) � Enter the info  . 
Milestone Name 
Milestone No 
Work Package No Lead Beneficiary 
Means ofVerification 
Due  Date (month) 

	21 
	AC.M.01 TSVV kick-off meeting performed. Interfaces for collaboration between TSVVs and WPs defined and established 
	WP4 
	1 -:tvlPG 
	Report available 
	12 

	22 
	AC.M.02  Decision  on  the  location  of  the Advanced Computing Hubs and resources 
	WP4 
	1 -:tvlPG 
	Report available 
	12 

	24 
	AC.M.04  Decision  on  the  new  HPC  and Gateway  for  the  EUROfusion  programme beyond 2023 
	WP4 
	1 -:tvlPG 
	Report available 
	12 

	25 
	AC.MOS Availability (defined by KPis)  of Gateway and HPC to EUROfusion users for production runs 
	WP4 
	1 -:tvlPG 
	User codes running 
	36

	26 
	AC.M.06 Release core-edge IMAS workflow for  fully  integrated  core  SOL  divertor modelling 
	WP4 
	1 -:tvlPG 
	Software available 
	36 

	27 
	AC.M.07  Installation  of  new  HPC  and Gateway for  the  EUROfusion  programme beyond 2023 completed 
	WP4 
	1 -:tvlPG 
	Hardware  up and running Change of date from month 36 to month 48 31/12/2024 Reason: Delay in the procurement of the new HPC 
	48 

	28 
	PWIE.M.01  Initial  tile  analysis  of  WEST PFUs and W7-X IDU PFCs completed 
	WPS 
	11 -FZJ 
	Report available 
	12 

	29 
	PWIE.M.02 Comparative modelling of first set  of  revised  advanced divertor  solutions executed. 
	WPS 
	11 -FZJ 
	Report available 
	12 

	30 
	PWIE.M.03 Modelling  of  fuel  retention  in W  under  combined  D+He  exposure  and self-damaged W  by  diffusion and  trapping executed. 
	WPS 
	11 -FZJ 
	Report available 
	12 

	31 
	PWIE.M.04  High  fluence  experiments  in 
	WPS 
	11 -FZJ 
	Data available 
	18 
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	Milestones 
Grant Preparation {Aíilestones screen) � Enter  the info  . 
Milestone Name 
Milestone No 
Work Package No Lead Beneficiary 
Means ofVerification 
Due  Date (month) 

	
	deuterium (L-mode) discharges on ITER-like PFUs in WEST executed. 
	
	
	
	

	32 
	PWIE.M.05  Incorporation of  turbulence  in multi-fluid calculations using physics-based diffusion coefficients (with TSVVs). 
	WP5 
	11 - FZJ 
	Software available 
	18 

	33 
	PWIE.M.06  Comparative  experiments  of different LASER-based techniques on W and other reference samples executed. 
	WP5 
	11 - FZJ 
	Data available 
	24 

	34 
	PWIE.M.07  Interpretative  modelling of  W m igration  and  D  retention  in  WEST  high fluence discharg es completed. 
	WP5 
	11 - FZJ 
	Report available 
	24 

	35 
	PWIE.M.08  Exposition  of  initial  set  of reference  and  advanced  W  materials  for DEMO  and  JT-60SA in  HHF  and  plasma devices executed. 
	WP5 
	11 - FZJ 
	Report available 
	36 

	36 
	PWIE.M.09  3D  Modelling  of  first  wall erosion and  fuel retention in the DEMO-I reference scenario completed (TSVV). 
	WP5 
	11 - FZJ 
	Report available 
	36 

	37 
	PWIE.M.10  Initial  neutra!  particle  code development done  and  interface  to  plasma boundary code coupling specified (TSVV). 
	WP5 
	11 - FZJ 
	Software available 
	36 

	38 
	PWIE.M.11 FZJ PEX facility with JULE-PSI and JUDITH-3 is fully operational and ready for scientific exploitation. 
	WP5 
	11 - FZJ 
	Facility available 
	48 

	39 
	PWIE.M.12  Exposition  of  initial  set  of reference and advanced W PFCs for DEMO 
	WP5 
	11 - FZJ 
	Data available 
	48 
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Means ofVerification 
Due  Date (month) 

	
	and  JT-60SA  to  fluence  up  to  1030m-2  in MAGNUM-PSI and UPP executed. 
	
	
	
	

	40 
	PWIE.M. 1 3 Helium  plasmas  and  fueVHe recovery experiments in WEST executed and samples removed. 
	 WP5 
	11 - FZJ 
	Samples available 
	4 8

	41 
	PWIE.M.14  Potential PFCs solutions for an all-W W7-X identified and reference samples exposed  in  HHF  and  plasma  devices  to stellarator relevant power loads and fluence. 
	WP5 
	11 - FZJ 
	Report available 
	60 

	4 2
	PWIE.M.15 Exposition of neutron-damaged and self-damaged W samples in JULE-PSL 
	WP5 
	11 - FZJ 
	Data available 
	60 

	4 3
	PRIO.M.01  Ali  existing  components  of the  European  Plasma  Simulator  (Python workflow)  hosted  on the  EUROfusion  Git (TSVVl 1 responsibility) 
	WP6 
	10- CEA
	Software available 
	12 

	44 
	PRIO.M.02 First release of  a user friendly interface for the European Plasma Simulator (Python  workflow)  (ACH  and  TSVVll responsibility) 
	WP6 
	10- CEA
	Software available 
	12 

	45 
	PRIO.M.03  Establishment  of  the EUROfusion Operations Network 
	WP6 
	10- CEA
	Network operational 
	18 

	46 
	PRIO.M.04 Coupling of existing breakdown/ burn-through models to the European Plasma Simulator (TSVVl 1 responsibility) 
	WP6 
	10- CEA
	Software available 
	24

	47 
	PRIO.M.05  European  Plasma  Simulator available for full pulse simulation 
	WP6 
	10- CEA
	Software available 
	36
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Milestone Name 
Milestone No 
Work Package No Lead Beneficiary 
Means ofVerification 
Due  Date (month) 

	48 
	PRIO.M.06 Integrate synthetic diagnostics in European Plasma Simulator 
	WP6 
	10- CEA
	Software available 
	36 

	49 
	PRIO.M.07  Validated  integrated  plasma simulation tools ready for simulation of first ITER plasmas 
	WP6 
	10- CEA
	Software available 
	48 

	50 
	PRIO.M.08 Assessment of the EUROfusion human  resources  requirements  and  their implementation for the efficient EUROfusion participation in the NBTF completed 
	WP6 
	10- CEA
	Report available 
	6 

	51 
	PRIO.M.09 Commissioning of the new CW power supply on ELISE facility completed 
	WP6 
	10- CEA
	Power Supply available 
	6 

	52 
	PRIO.M. l O Installation and commissioning of  CW  diagnostic  calorimeter  on  ELISE facility completed 
	WP6 
	10- CEA
	Diagnostic available 
	12 

	53 
	PRIO.M.11  Updated  assessment  of  the EUROfusion human resources requirements and  their  implementation  for  the  efficient EUROfusion  participation  in  the  NBTF completed 
	WP6 
	10- CEA
	Report available 
	30 

	
	PRIO.M.12 Reliable and repeatable Caesium management on ELISE & BATMAN Upgrade 
	WP6 
	10- CEA
	Report available 
	48 

	55 
	PRIO.M.13  Prioritisation  programme  for 2022-2025  of  activities  m  support  of neutronics and safety for ITER 
PRIO.M.14  Preliminary  analyses  of measurements and simulations of JET nuclear 
	WP6 WP6 
	10- CEA 10- CEA
	Report available Report available 
	12 24 
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	quantities  (neutron  flux,  dose  rate, neutron induced activation, radiation damage) in DT 
	
	
	
	

	57 
	PRIO.M.15 n/T validated data with detectors for the breeder blankets at JET during DT 
	WP6 
	10- CEA
	Data available 
	24 

	58 
	PRIO.M.16  Completion  of  collection  of Occupational Radiation Exposure and waste data 
	WP6 
	10- CEA
	Data available 
	24 

	59 
	PRIO.M.17  Completion  of  calibration verification at JET in DT operations. 
	WP6 
	10- CEA
	Data available 
	24 

	60 
61 
	PRIO.M.18  Completion of the  analyses of measurements, simulations  of  JET  nuclear quantities  (neutron  flux,  dose  rate, neutron induced activation, radiation damage) in DT and code validation 
ENR.M.01  Call  for  Enabling  Research proposals 2024-2025 
	WP6 
WP7 
	10- CEA
1-MPG
	Software available 
Call issued 
	36 
28 

	62 
	ENR.M.02  Call  for  Enabling  Research proposals 2026-2027 
	WP7 
	1-MPG
	Call issued 
	52 

	63 
	DES.M.01 DEMO Gate G2a review meeting Completed 
	WP8 
	1-MPG
	Panel  report  available  Previous  title:  DEMO Gate G2 review meeting completed Previous due date: 3 l /12/2024 Reason for amendment: Initial planning  and  design  review  establishing  new DEMO baseline has to be postponed at least till end of 2025 and with simplified scope. A follow up review for the full scope (G2) will be needed in further future. 
	60 
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	64 
	MAG.M.01  Sub-scale  superconducting samples manufactured & tested 
	WP9 
	16 - ENEA 
	Specimen and test data available 
	24 

	65 
	MAG.M.02  Prototype  cable  and  coil demonstrators for the EDIPO rebuilt magnet 
	WP9 
	16 - ENEA 
	Coils winding complete, facility commissioning Change  of  due  date,  prev1ous  one  was: 31/12/2024 Reason for this new amendment: "A new DEMO baseline is under preparation and the design review to validate it will be postponed at least till the end of 2025 and with a simplified scope. A  follow  up  review  for the  full scope (G2) will be needed in further future. 11 Change of title before: EDIPO facility rebuilt -main EDIPO coils  wound  Change of  date before month  36 31/12/2023 and  now  month  48  31  Dec.  2024 Reason for this change: The design of the coils was delayed by a change in the partnership that was expected to contribute to the design. After the  withdrawn of CERN, EPFL has completed the design. However, the activity in 2023 will be dedicated to manufacture and test a small EDIPO model coil in SULTAN facility. The wound of the main EDIPO coils will start in 2024. MAG. M02 
will be delayed to Dec. 2024. 
	60 

	66 
	MAG.M.03  Bent  TF  WP#l  samples manufactured & tested 
	WP9 
	16- ENEA 
	Test data available 
	18 

	67 
	MAG.M.04 Joints manufactured 
	WP9 
	16 - ENEA 
	Product(s) available 
	36 

	68 
	MAG.M.05  Full-scale  superconducting samples manufactured 
	WP9 
	16 - ENEA 
	Product(s) available 
	36 

	69 
	MAG.M.06 TF conductor concept completed 
	WP9 
	16 - ENEA 
	Concept se!ected Previous title:  TF  conductor concept  selection  completed  Reason  for 
	48 
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	amenclment: "A new DEMO baseline is under preparation and the design review to validate it will be postponed at least till  the end of 2025 and with a simplified scope. A follow up review for the full scope (G2) will be needed in further future." 
	

	70 
	MAG.M.07 lO0m ofR&WNb3Sn conductor manufactured 
	WP9 
	16 - ENEA 
	Product(s)  available  Previous  due  date: 30/06/2024 Reason  for amenclment: The Grant Milestone MAG.M.07 (100m of R&W Nb3Sn conductor  manufactured  )  1s  the  follow-up of  the  laser-welding  demonstration  of  1  Km of  empty  jacket  (Grant  Deliverable  D9.3 MAG.D.03 Industrial scale longitudinal welding development  report)  that has  been  completed, but with results that are only partially satisfying. In  fact,  the  manufacturing  and  operation  of the  complex  production  line  for  assembly, welding  and  in-line  quality  assurance  was successfully  demonstrated. However,  the laser welding  procedure  is  instable  and  not  fully reproducible, with defects that cannot be accepted in  the  production  of  the  real  conductor.  The welding procedure must be improved before we can move forward to the manufacture of 100-m 
R&WNb3Sn conductor. 
	60 

	71 
	MAG.M.08  50m  of  HTS  conductor manufactured 
	WP9 
	16 - ENEA 
	Product(s)  available  Previous  due  date 30/06/2024 Reason  for  amenclment: The Grant Milestone MAG.M.08 (50m of HTS conductor manufactured)  is  the  follow-up  of  the  laser­ welding  demonstration  of  1  Km  of  empty jacket as well, therefore the further development 
	60 
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	requested  for  the  laser  welding  technique determines a delay also on this milestone. 
	

	72 
	MAG.M.09 es conductor concept completed 
	WP9 
	16 - ENEA 
	eoncept  selected  Previous  title:  es  conductor concept selected Previous  due date 31/12/2024 Reason for amendment: tlA new DEMO baseline is under  preparation and the  design  review to validate it will be postponed at least till the end of 2025 and with a simplified scope. A follow up review for the full scope (G2) will be needed in further future. ti 
	60 

	73 
	MAG.M. l O PF conductor concept completed 
	WP9 
	16 - ENEA 
	eoncept  selected  Previous  title:  PF  conductor concept selected Previous due date: 31/12/2024 Reason for Amendment: ti A new DEMO baseline is  under  preparation  and  the  design  review to validate it will be postponed at least till the end of 2025 and with a simplified scope. A follow up review for the full scope (G2) will be needed in further future. ti 
	60 

	74 
	MAG.M.11 Joints concept completed 
	WP9 
	16 - ENEA 
	eoncept  selected Previous title:  Joints concept selected Reason for amendment: tlA new DEMO baseline  is  under  preparation  and  the  design review to validate it will be postponed at least till the end of 2025 and with a simplified scope. A follow up review for the full scope (G2) will be needed in further future. ti 
	48 

	75 
	MAG.M.12  Insulation  system  concept completed 
	WP9 
	16 - ENEA 
	eoncept selected Previous title: Insulation system concept selected Previous due date: 31/12/2024 Reason for amendm ente:  A new DEMO baseline 
ti 
is under  preparation  and  the  design  review to validate it will be postponed at least till the end 
	60 
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of 2025 and with a simplified scope. A follow up review for the full scope (G2) will be needed in further future." 

	76 
	BB.M.01 Performances of HCPB IBMTES tested 
	WPlO 
	12 - KIT 
	Test data available 
	12

	77 
	BB.M.02  Production  of  beryllide  rods achieved 
	WPlO 
	12 - KIT 
	Product(s) available 
	24 

	78 
	BB.M.03 Performances of coating technology for IBM application tested out-of-pile 
	WPlO 
	12 - KIT 
	Test data available 
	24 

	80 
	BB.M.05 Definition of a water chemistry for the WCLL achieved 
	WPlO 
	12 - KIT 
	Data available 
	36 

	81 
	BB.M.06 Selection ofT extraction technology from PbLi 
	WPlO 
	12 - KIT 
	Technology selected 
	36 

	82 
	BB.M.07  Preliminary  selection  of  specific manufacturing technologies and  assembling routes for HCPB and WCLL Concepts 
	WPlO 
	12 - KIT 
	Technologies selected Previous date: 31/07/2024 Reasons  for  amendment:  date  changed  to Jul. 2025  due  to  significant  delays  in  the manufacturing activities both in KIT and CEA 
	55 

	83 
	BB.M.08  G2a:  Selected  breeder  blanket concepts 
	WPlO 
	12 - KIT 
	Selection made Previous title: selection of driver blanket previous due date: 31/12/2024 Reason for amendment: "Title changed to reflect the fact that in G2a we will not do a complete down-selection to only 1  BB concept, but  we  will select the most promising (WCLL, HCPB, WLCB). Dates changed to end of 2025." 
	60 

	84 
	PES.M.O 1 Applicability/non-applicability of technologies adopted in ITER or NPP when scaled to DEMO size identified 
	WPll 
	16 -ENEA 
	Technologies validated 
	24 
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	85 
	PES.M.02  First  assessment  of  the  TG operation according to the BB PHTS&PeS variants completed 
	WPll 
	16 - ENEA 
	Data available 
	36 

	86 
	PES.M.03  eompletion  of  the  preliminary design of the HVN and ML VN 
	WPll 
	16 - ENEA 
	Design available/ report available Previous title: eompletion  of  the  preliminary  design  of  the Steady  State  N etwork  and  HVS  Reason  for amendment: the rewording is proposed to align with the definition of the PES subsystems (HVN 
=  High  Voltage electrical  Network;  ML VN  = Medium and Low Voltage electrical Network and emergency power supplies). HVS and SSN are not correct. The objective is not changed. 
	48 

	87 
	PES.M.04  F easibility  assessment  of  the application of the MEST for the supply of es and PF coils completion 
	WPll 
	16 - ENEA 
	Data  available  Previous  title:  F easibility assessm ent of the application of the MEST for the supply of es  and PF coils completion Previous due  date:  31/12/2024  Reason  for  amendment: ehange  due  to  delay  in  MEST  small-scale prototype  procurement.  No  major  impact  on system design, since this is part of a multi-year R&D and the TRL of this technology is still too low to become baseline solution. 
	60 

	88 
	PES.MOS  Evaluation  of  alternative technologie s  for  se  coils  PS  and  se  fast discharge 
	WPll 
	16 - ENEA 
	Selection made Previous title: Technologies and design options  for all coils supply and se  fast discharge selected Reason for amendment: "G2 and the down-selection oftechnologies have been postponed, and the requirements for  coil power supplies  are  still  uncertain/incomplete,  so  the objective has been redefined." 
	60 

	89 
	PES.M.06 Evaluation of suitable technologie s 
	WPll 
	16 - ENEA 
	Selection  made  Previous  title:  Selection  of suitable  technologies  and  design  options  for 
	60 
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	and  design  options  for  the  PS  of  H&CD systems 
	
	
	the  PS  of  selected  H&CD  systems  Reason for  amendment:  "G2  and  the  down-selection of  technologies  have been postponed, and the requirements  for  coil  power  supplies  are  still uncertain/incomplete, so the objective has been redefined." 
	

	90 
	DIVM.01  DTT-Divertor  design  rev1ew 1 (DIVI.S.0l .M04) completed 
	WP12 
	1 - lvlPG 
	Report available 
	24 

	91 
	DIVM.02  Limiter  armour  material manufacturing technology (DIVD.T  03-M03) established 
	WP12 
	1 - lvlPG 
	Technology available/ report available 
	24 

	92 
	DIVM.03  DTT-Divertor  design  review  2 (DIVI.S.01.MlO) completed 
	WP12 
	1 - lvlPG 
	Report available 
	36 

	93 
	DIVM.04 JT-60SA W-Divertor target interim conceptual design review completed 
	WP12 
	1 - lvlPG 
	Report available 
	36 

	95 
	DIVM.06  W7-X  W-Divertor  target interim conceptual  design  review  (DIVW.S. l.M03) completed 
	WP12 
	1 - lvlPG 
	Report available 
	48 

	96 
	DIVM.07  JT-60SA W-Divertor target final conceptual  design  review  (DIVJ.S. l-M05) completed 
	WP12 
	1 - lvlPG 
	Report available 
	60 

	97 
	DIVM.08  DTT-Divertor  cassette  assem bly and installation (DIVI.S.02-M22) completed 
	WP12 
	1 - lvlPG 
	Product(s) available 
	60 

	98 
	HCD.M.01  Pre-conceptual  design  of  the launcher available 
	WP13 
	1 - lvlPG 
	Design available 
	18 

	99 
	HCD.M.02 Experimental campaign of short 
	WP13 
	1 - lvlPG 
	Test  data  available Previous  date:  30/06/2023 Reason  for  amendment:  "The  experiments to 
	48 
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	pulse  (<4  ms)  two  frequencies  gyrotron completed 
	
	
	achieve the m ilestone were stopped dueto a short- circuit of the coaxial triode magnetron injection gun (lvlIG) during conditioning. Another :MIG, which would be available at KIT cannot be used for this experiments, because of the need of a triode :tv1IG. It was the first experiment with this :tv1IG configuration after  delivery from  Thales. Currently, the :tv1IG is send back to  Thales for inspection and refurbishment. It is planned to do the experiments in the firsthalf of2024. However, due to our dependency of the supplier we want to shift the milestone to end of 2024." 
	

	100 
	HCD.M.03  First-of-its-kind  large  CVD diam ond disk procured 
	WP13 
	1 - lvlPG 
	Product(s)  available  Previous  date  30/06/2023 Reason  for  amendment:  "The  milestone HCD.M.03,  ""First  of  its  kind  large  CVD diamond disk procured,"" has been  postponed to 2025.  This delay is due to the high intrinsic stresses  found  in  the  180mm  optical-quality disks,  which are  currently  only  1.2mm  thick, produced  by  Diamond  Materials  (DM).  This issue must be investigated before procuring the prototype window." 
	60

	101 
	HCD.M.04  Launcher  and  transmission line  interfaces validated,  including  DEMO interfaces 
	WP13 
	1 - lvlPG 
	Interfaces confirmed/ report available 
	36 

	102 
	HCD.M.05 Experimental campaign of long pulse  (<1s)  two  frequencies  gyrotron completed 
	WP13 
	1 - lvlPG 
	Test data available 
	48 

	103 
	HCD.M.06 Conceptual design ofthe launcher available 
	WP13 
	1 - lvlPG 
	Report available 
	48 
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	104 
	HCD.M.07  Results  on  frequency  step- tuneability  in  FULGOR  using  short-pulse window available 
	WP13 
	1 - :tvlPG 
	Test data available 
	48 

	105 
	HCD.M.08  Solution  proposals  for  key technologies/key components  necessary  for gyrotron design  available 
	WP13 
	1 - :tvlPG 
	Technology confirmed 
	48 

	106 
	TFVM.01  Fuel  cycle  start  architecture defined 
	WP14 
	12 - KIT 
	Design available 
	12 

	107 
	TFVM.02  Outer  Loop  system  block technologies decided 
	WP14 
	12 - KIT 
	Technology confirmed 
	24 

	108 
	TFVM.03 Metal foil pump design decided 
	WP14 
	12 - KIT 
	Technology confirmecl/ Design  report 
	24 

	109 
	TFVM.04  Technology  down-selection  for pellet injection 
	WP14 
	12 - KIT 
	Technology confirmed 
	30 

	ll0 
	TFVM.05  Inner tritium loop technology re- confirmed 
	WP14 
	12 - KIT 
	Technology confirmed 
	36 

	ll l 
	TFVM.06  Control  loops  demonstrated  to work 
	WP14 
	12 - KIT 
	Demonstration complete/ Test available 
	42 

	ll2 
	TFVM.07 Pellet injector prepared 
	WP14 
	12 - KIT 
	Product available Previous due date: 31/12/2024 Reason for amendment: "As DEMO design  gates G2 and G3 will not take place as planned,  the milestone  will  be  achieved  for  proposed  gate G2a." 
	60 

	ll3 
	TFVM.08  Fuel  cycle  completely replicated by the Fuel Cycle Simulator 
	WP14 
	12 - KIT 
	Data available 
	54 

	ll4 
	TFVM.09 Fuel cycle architecture frozen 
	WP14 
	12 - KIT 
	Technology and design confirmed 
	60 
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	115 
	BOPM.01 BOP Management Plan available 
	WP15 
	16 -  ENEA 
	Report available 
	12 

	116 
	BOPM.02  Preliminary  design  study  on DEMO  WCLL/HCPB  auxiliaries  (CVCS, CHWS, CCWS) completed 
	WP15 
	16- ENEA
	Design report available 
	36 

	117 
	BOPM.03  Preliminary  concept  design  of WCLL/HCPB  BOP options and First Tech. Mat.  Assess.  of  BOP  options  syst.  & components completed 
	WP15 
	16 -  ENEA 
	Design  report available  Change  of  date  from month 36 to month 42 30/06/2024 Reason: Re- scheduled plan of new build  facilities STEAM and HEL OKA-US; re-scheduled R&D pian. 
	42 

	118 
	BOPM.04 Update  of  report on Preliminary Concept  design  of  DEMO  WCLL  CVCS, CHWS, CCWS auxiliary systems completed 
	WP15 
	16- ENEA
	Design  report  available  Previous  title: HPrCelPimB inaCryVCcoSn, cepCtHdWesSig, n cocfwDEsMOauxWilCiaLriLes/
completed  Previous  date:  31/12/2024  Reason for  amendment:  "Due  to  the  low  maturity 
on  Tokamak  complex  building  for  HCP DEMO,  it is judged  more  fruitful to  continue the  development of  WCLL  Auxiliary  Systems for  whom  a  preliminary  Grant  Deliverable  is envisaged by September 2024 (GD2)." 
	54 
 E

	119 
	BOPM.05  HCPB  BOP  concept  and provisional selection of DEMO WCLL BOP completed 
	WP15 
	16 - ENEA 
	Selection  made  &  Design  report  available Previous  date:  31/12/2024  Reason  for amendment: Since  'precursor'  GD 3  has been shifted to June 2024, it is judged that its update (i.e. GD5) could be reasonably planned for Dec 2025 
	60

	120 
	DC.M.01  Prototype  for  therm o-current measurement completed
	WP16 
	11 - FZJ 
	Product available 
	36 

	121 
	DC.M.02  Prototype  components  for  non- magnetic equilibrium control completed
	WP16 
	11 - FZJ 
	Report available 
	36 
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	122 
	DC.M03  Technical  preparation  for  NIM control based on ECE/ECCD completed
	WP16 
	11 - FZJ 
	Report available Previous due date  31/12/2023 and new date 31/10/2024 Reason for amendment: the  finalisation  of  the  technical  preparation will  require  some  experimental  work  on  the TCV  tokamak,  which  currently  cannot  be conducted due to ongoing hardware repair (ECE radiometers). It is expected that the work can be completed by end Oct 2024. 
	46 

	123 
	DC.M04  Development  of  the  preliminary design  concept  for  all  DEMO  plasma diagnostic systems completed 
	WP16 
	11 - FZJ 
	Design  concept  available  Previous  due  date 31/12/2023 Reason  for amendment: The  work progress  for  the  different  DEMO  plasma diagnostic  systems  is  strongly  varying  among the  different WPDC  tasks  running  in parallel, according  to  limited  available  resources  and to  variations  in  the  start  dates  for  activities. Moreover, the  design concept  depends  on  the details of  the  DEMO tokamak design  (needed for  diagnostic integration), which is not stable until  now.  The  fulfilment  of  this  Deliverable depends on the achievement of a certain level of completion of all individua! diagnostic designs, which can only  be achieved by the the  end of 2025, as seen from the current perspective. 
	60 

	124 
	DC.M.05 Development  of the  architectural structure  of  the  DEMO  control  system completed,  including  numerical  simulations ofthe control functions under realistic DEMO conditions
	WP16 
	11 - FZJ 
	Design confirmed Previous due date: 31/12/2023 Reason for amendmente: The development ofthe architectural structure  of the control system  at first requires a certain level of completion of the design of the main individua! control operations under consideration. Major uncertainties are in the  design  status  of  diagnostics  for  plasma control, but the control system strong relies also 
	60 
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	on the ongoing results of other DEMO WPs: PES, MAG, TFV, HCD, PLA  Also these interactions with other WPs make  it difficult to formulate at this stage a stable architecture for DEMO control system. The fulfilment of the deliverable can only be expected for the end of 2025 at the earliest. 
	

	125 
	DC.M.06  Prototype  magnetic  sensors completed 
	WP16 
	11 - FZJ 
	Product(s) available 
	48 

	126 
	DC.M.07 Prototype neutron/gamma detectors completed
	WP16 
	11 - FZJ 
	Product(s) available 
	48 

	127 
	DC.M.08  Prototype  detectors  for  plasma radiation completed
	WP16 
	11 -FZJ 
	Product(s) available 
	48 

	128 129 
	RM.M.01  APCS  performance  results obtained using the TARM facility 
RM.M.02  Outline  designs  for  upper m aintenance  equipment  with  process summaries achieved 
	WP17 WP17 
	1-MPG 1-MPG 
	Test data available Design available 
	24 36 

	130 
	RM.M.03  Outline  concepts of Lower  Port remote  m aintenance  equipm ent  including candidate equipment capability datasheets 
	WP17 
	1-MPG
	Concepts  available/  report  available  Previous title: Outline concepts of lower port maintenance equipment  with  process  summaries  achieved Reason for  amendment:  WPRM  is  producing candidate remote  maintenance equipment.  The m aintenance  process  lS  now  part  of  the maintenance transverse function. 
	42 

	131 
	RM.M.04  Outline  concepts  of  Equatorial Portre mote maintenance equipment including candidate equipment capability datasheets 
	 WP17 
	1-MPG
	Report(s)  available  Previous  title:  Outline concepts  of  equatorial  port  maintenance equipment  with  process  summaries  achieved Rason  for  amendment:  WPRM  is  producing 
	48 
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	candidate  remote  maintenance equipment.  The m aintenance  process  lS  now  part  of  the maintenance transverse function. 
	

	132 
	RlvLM.05 Outline  concepts  of  Ex-Vessel remote  m aintenance  equipment  including candidate equipment capability datasheets 
	 WP17 
	1 -lvlPG 
	Report(s)  available  Previous  title:  Outline concepts  for  tokamak  building  plant  room m aintenance  operations  and  transportation achieved  Reasons  for  amendment:  The m aintenance  process  lS  now  part  of  the maintenance transverse function. Ex-vessel is a broader scope than tokamak building. 
	54 

	133 
	RM.M.06 Review  of  Remote  Maintenance Equipment catalogue entries for RM Tooling with gap analysis 
	WP17 
	1 -lvlPG 
	Review report available Previous title:  Design rev1ew  showing  alignment  of  plant  and maintenance  strategy  Reason  for  amendment: Plant system designs will not be available. The maintenance strategy is part of the maintenance transverse function. WRPM should perform an equipment gap analysis. 
	60 

	134 
	MAT.M.01 DDC  for  BB  &  DIV  down- selection at G2 
	WP18 
	11 -FZJ 
	Initial design criteria available 
	27 

	135 
	MAT.M.02 Neutron irradiation data available for baseline materials for lvlPH (G2) 
	WP18 
	11 - FZJ 
	Test data available 
	27 

	136 
	MAT.M.03 Decision on risk mitigation steels 
	WP18 
	11 -FZJ 
	Test data available and material selected Previous due date:  31/12/2024  Reasons  for  amendment The milestone is now aligned with the new due date for the associated reports linked to it. 
	60 

	137 
	MAT.M.04  Decision  on  risk  mitigation HHFM 
	WP18 
	11 - FZJ 
	Test data available and material selected Previous due  date:  31/12/2024 Reasons for amendemnt: 
	60 
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	138 
	MAT.MOS High  pnonty  data  from  IBM baseline  and  weld  characterisation  for licensing available 
	WP18 
	11 - FZJ 
	Data available 
	54 

	139 
	MAT.M.06 Experimental  testing  completed for design rules' validation 
	WP18 
	11 - FZJ 
	Test data available 
	54 

	140 
	SAE.M.01 ITER  WCLL  IBM  Preliminary Design Review 
	WP19 
	10- CEA
	Review  report  available  Previous  due  date: 30/11/202 2 Reasons  for amendment: With the current  re-baselining  of  ITER  activities,  the ITER IBM  Preliminary  Design Review (PDR) is currently planned  in February  2026. In  the meanwhile,  WP  SAE.TBM  will  continue  to provide input data  on  accident analysis,  ACP and  FMEA  for  the PDR,  leading  to  consider Novem ber  2025 as the new date for the milestone in the Annex 1B and in the PEP 
	60

	141 
	SAE.M.02  Characterisation  of  PbLi-water reaction in BB geometry completed 
	WP19 
	10- CEA
	Data available 
	

	142 
	SAE.M.03 DEMO Preliminary Safety Report available 
	WP19 
	10- CEA
	Report available 
	48 

	143 
	SAE.M.04 H-D-T-O2 detonation threshold & maximum allowed inventory map available 
	WP19 
	10- CEA
	Data available 
	60

	144 
	SAE.M.05 ITER WCLL IBM  Final Design Review 
	WP19 
	10- CEA
	Review report available 
	59 

	145 
	ENS.M.01  Prototyping,  testing  and 
	WP 20 
	25 -CIEMAT 
	Report available 
	12


	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


 
	Milestones 
Grant Preparation {Aíilestones screen) � Enter  the info  . 
Milestone Name 
Milestone No 
Work Package No Lead Beneficiary 
Means ofVerification 
Due  Date (month) 

	
	qualification  needs  for  IF:tvlIF -DONES facility 
	
	
	
	

	146 
	ENS.M.02  Update  of  IF:MIF -DONES En gineering Design Report 
	WP20 
	25- CIEMAT 
	Report available 
	24

	147 
	ENS.M.03  DONES  Boundaries  and Interfaces Report 
	WP20 
	25- CIEMAT 
	Report available 
	30

	148 
	ENS.M.04  DONES  Remote  Handling Handbook and  Maintenance Pian 
	WP20 
	25- CIEMAT 
	Report available 
	42

	149 
	ENS.M.05 IFMlF-DONES Fina! Engineering 
Design Report 
	WP20 
	25- CIEMAT 
	Report available 
	48

	150 
	ENS.M.06  Summary  of  experimental validation  activities  and  consequences  on IFMlF-DONES Design and Operation 
	WP20 
	25- CIEMAT 
	Report available 
	

	151 
	ENS.M.07 Integrated 3D Model 
	WP20 
	25- CIEMAT 
	Model available 
	54

	152 
	PRD.M.01 Decision point for Beam Driven Plasma Neutraliser (BDPN) experiment 
	WP21 
	1-MPG
	Decision made 
	12

	153 
	PRD.M.02  F easibility  assessment  for cryogenic irradiation ofHT S samples 
	WP21 
	1-MPG
	Data available 
	12 

	154 
	PRD.M 03 Completion  of improved  LMD prototype testing in HHF devices 
	WP21 
	1-MPG
	Test data available 
	24

	155 
	PRD.M.04 Completed review of design space boundaries from tokamak systems code 
	WP21 
	1-MPG
	Review complete 
	24

	156 
	PRD.M.05  Multi-scale  modelling-based scalings  available  for  implem entation  to multi-physics code 
	WP21 
	1-MPG
	Scalings available 
	36
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	157 
	PRD.M.0 6 NEG pump design evaluation for NBI completed 
	WP21 
	1-MPG
	Evaluation complete/ Report available 
	36 

	158 
	PRD.M.07  Parametric  design  models  for stellarator systems code available 
	WP21 
	1-MPG
	Report available 
	48 

	159 
	PRD.M.08 Decision on NBI and IC as risk- m itigation options for DEMO 
	WP21 
	1-MPG
	Decision made Previous  due  date: 31/12/2024 Reasons  for  amendment:  As  DEMO  design gates  G2  and  G3  will  not  take  place as  planned,  consequently  Grant  Deliverable PRD.D04  "Report  on  I C  and  NBI  H&CD potential  for  DEMO"  and  Grant  Milestone PRD.M08  titled  "Decision  on NBI  and IC  as risk-mitigation options for DEMO"  (intended to provide indications for the Gate Review) have to be postponed till end 202 5 (planned date for design gate G 2a 
	60

	160 
	PRD.M.09  Prototype  LMD  module  design complete 
	WP21 
	1-MPG
	Report available 
	60

	161 
	PRD.M. l O Flow channel insert (FCI) option assessment complete 
	WP21 
	1-MPG
	Assessment complete/ Report available 
	60

	162 
	SES.M.01 Update of EUROfusion scenarios completed 
	WP22 
	16 - ENEA 
	Report available 
	12

	163 
	SES.M.02  Stakeholder/expert/citizen consultation exercise completed 
	 WP22 
	16 - ENEA 
	Report available 
	24 

	164 
	SES.M.03 Second public attitude  survey on fusion energy completed 
	WP22 
	16 - ENEA 
	Report available 
	36 

	16 5 
	SES.M.04 EU energy system model linked to EIM 
	WP22 
	16 - ENEA 
	Report available 
	60
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	166 
	CO:MM.M01  Media  Contacts  List established 
	WP23 
	1 - :tvlPG 
	List ready 
	1 

	167 
	COMM.M02  First  issue  of  the  Fusion In Europe digita1 newsletter published 
	WP23 
	1 -:tvlPG 
	Published online 
	2 

	168 
	COMM.M03 Media campaign in support of the JT-60SA first plasma ceremony 
	WP23 
	1 - :tvlPG 
	Press releases out 
	21 

	169 
	COMM.M04  Media  campaign  in  support of  the  JET  DT2  experimental  campmgn completed 
	WP23 
	1 - :tvlPG 
	Press releases out 
	13

	170 
	COMM.M.05 Annual stakeholder survey and communications strategy 
	WP23 
	1 - :tvlPG 
	Survey issued and data analysed 
	12 

	171 
	TRED.M01  Cali  for  ERG  Programme 2022-2023 and EEG Programme 2022-2024 published, evaluated and completed 
	WP24 
	1 - :tvlPG 
	Grants selected 
	12 

	172 
	TRED.M02  Launch  of  Europe-wide  HR survey in fusion R&D completed 
	WP24 
	1 - :tvlPG 
	Report ready 
	17 

	173 
	TRED.M.03  Cali  for  ERG  Programme 2023-2024 and EEG Programme 2023-2025 published, evaluated and completed 
	WP24 
	1 - :tvlPG 
	Grants selected 
	24 

	174 
	TRED.M04  Cali  for  ERG  Programme 2024-2025 and EEG Programme 2024-2026 published, evaluated and completed 
	WP24 
	1 - :tvlPG 
	Grants selected 
	36 

	175 
	TRED.M05  Knowledge  Management System ready for G 2 
	WP24 
	1 - :tvlPG 
	Report ready 
	30 

	176 
	TRED.M06  Cali  for  ERG  Programme 
	WP24 
	1 - :tvlPG 
	Grants selected 
	48 
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	2025-2026 and EEG Programme 2025-2027 
	
	
	
	

	
	published, evaluated and completed 
	
	
	
	

	177 
	TRED.M.07  Call  for  ERG  Programme 2026-2027 and EEG Programme 2026-2028 
	WP24 
	1-MPG
	Grants selected 
	6 0

	
	published, evaluated and completed 
	
	
	
	

	178 
	PMU.M.01  Publication  of  draft  Data Management Plan 
	WP25 
	1-MPG
	DMP published 
	12 

	179 
	PMU.M.02 Finalisation of the scheme for EU participation in ITER exploitation 
	WP25 
	1-MPG
	Report ready 
	24 

	180 
	TT.M.01  Kick-off  of  the  FUITA  3
	WP26 
	1-MPG
	Contract with brokers signed 
	7 

	
	Technology  Transfer  Activities Programme 2021-2025 
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	Critical risks & risk management strategy 
Grant Preparation {Critical Risks screen) - Enter the irifo.

	Risk number 
	Description 
	Work Package  Proposed Mitigation Measures No(s) 

	1 
	Budget allocated to EUROfusion much lower than needed 
	WP25 
	In drafting the updated roadmap it was assumed that the budget in FP9 would be similar to that in FP8, but inflation corrected. The latest information is that the available budget will be less. A large effort was done to prioritise all activities while still keeping the timeline of the roadmap. At further budget cuts we either have to relax the time schedule (e.g. shift in date 
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	Critical risks & risk management strategy 
Grant Preparation {Critical Risks screen) � Enter the info. 
Risk number 
Description 
Proposed Mitigation Measures 
Work Package No(s) 

	
	
	
	ofDEMO commissioning) or to accepthigher risks (e.g. less preparation for ITER, therefore higher risk on ITER operation) 

	2 
	UK will not become associated to Euratom 
	WP25 
	This almost for certain implies that continuation of JET after end of the NJOC contract is excluded; for the remaining work negotiations need to be conducted with the UK to see if 
and how the various activities can be conducted, in which the UK and EUROfusion each pay for their own costs 

	3 
	CH will not stay associated to Euratom 
	WP25 
	Negotiations need to be conducted with CH in order to see if and how the various activities can be conducted, in which CH pay for their own costs 

	4 
	National funding in some countries insecure 
	WP25 
	Contact the funding agencies or ministries in these countries to inform them about the merits of being part of one of the largest scientific undertakings in Europe and find ways to secure national funding. 

	5 
	Non availability of one or several WP TE devices Cancelled Combined into a new risk 
	
	Reprioritization of <levice usage and amendment of the timeline of the experiment 

	6 
	Delay in the PEX Upgrades on the various devices Cancelled Combined into a new risk 
	
	Reprioritize PEX experiments and develop intemational collaboration 

	7 
	SPI experiments are not conclusive in mitigating the disruption loads on tokamaks. 
	WPl 
	Find altemative mitigation solution to be developed on tokamaks 

	8 
	Transferability of no/reduced ELM scenario to ITER and DEMO not feasible. 
	WPl 
	Increase focus on JT-60SA and the importance of stellarator research 

	9 
	Monitoring of the retention in metallic devices not sufficiently quantifiable 
	WPl 
	Develop alternative monitoring methods 

	10 
	JET DT campaign not or partially achieved in 2021 Cancelled: Obsolete 
	
	Review JET extension objectives for DTE3 

	11 
	Delay  on  real  time  diagnostics  deployment  for radiation control Cancelled: Combined into new risk 
	
	Put more resources on real time control 

	12 
	Fast  10n  losses  found  too  high  m  high  beta 
	
	Expand the studies to IT-60SA 


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


 
	Critical risks & risk management strategy 
Grant Preparation {Critical Risks screen) � Enter the info. 
Risk number 
Description 
Proposed Mitigation Measures 
Work Package No(s) 

	
	scenarios for viable fusion performance Cancelled: too detailed/low level 
	
	

	
	Insufficient resources for enhancements Cancelled: Resources are availabe 
	
	Resource levelling and reprioritization 

	14 
	Insufficient resources for preparation of simulation/ analysis tools Cancelled: Resources are available 
	
	Reprioritization, and exploit opportunities by interaction with appropriate TSVVs 

	15 
	Extemal boundary conditions impacting interaction with  on-site  operation  Cancelled:  Corn bines  into new risk 
	
	Define the way of interaction with F 4E and QST. Assign dedicated resources on site 

	16 
	Delay in the machine availability for scientific use Cancelled: Corn bined into new risk 
	
	Resource levelling and reprioritization 

	17 
	Assembly of actively cooled in-vessel components (WCIVC) is late or W7-X is unavailable Cancelled Corn bined into new risk 
	
	Shift of machine time, bring forward preparatory actions, enforce intemational cooperation 

	18 
	Delays in the commissioning ofWCIVC Cancelled: Corn bined into new risk 
	
	Shift of m achine time, bring forward preparatory actions 

	19 
	Delays in the commissioning of heating systems of W7-X Cancelled: Combined into new risk 
	
	Reorganisation of the building blocks of the scientific program, shift of machine time 

	20 
	Preparatory action ( any for W-7X) not conducted in time cancelled: com bined into new risk 
	
	Parallelization, reorganisation of work with shift of resources, close monitoring 

	21 
	W7-X  machine status along milestone not achieved Cancelled: Corn bined into new risk 
	
	Develop alternative scientific program, bring forward programmatic elements meeting with the achieved machine status, conduct experirnents within intemational collaborations where viable and fundable 

	22 
	Missing expertise in 3D modelling and stellarator specific theory 
	
	Initiate build-up of expertise and close monitoring of hurnan resource development (within required lead-times), attract interest within EDU instrurn ents (grants), m onitoring/change of scope in related TSVV and ER 


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


 
	Critical risks & risk management strategy 
Grant Preparation {Critical Risks screen) � Enter the info. 
Risk number 
Description 
Proposed Mitigation Measures 
Work Package No(s) 

	23 
	Delay in the preparation of metallic wall operation for W-7X 
	WP3 
	Close monitoring of strategie planning (with large lead times), revision of resource allocation, cooperation with WPs in FSD and FTD 

	24 
	Delay in the provision ofthe HELIAS physics basis 
	WP3 
	Close monitoring with FTD, support of database activities, enforcement of intemational collaborations 

	
	Lack of resources for Mission 8 activities Cancelled: Resources are available 
	
	Risk assessments and revision of resources, changes in the scope 

	26 
	Not  all  Advanced  Computational  Hubs  up  and running Cancelled  Obsolete 
	
	Resource levelling and reprioritization 

	27 
	Available resources not sufficient for provision of the set of codes Cancelled: Resources are available 
	
	Reprioritization, and down select the codes 

	28 
	Reduced HPC availability for scientific use 
	WP4 
	Resource levelling and concentration on higher priorities 

	29 
	Absence  of  IMASified  data  from  EUROfusion experiments  for  code  validation  Cancelled:  too detailed/low level 
	
	Resource levelling and reprioritization; 
Act at a broader EUROfusion level to make such data available (action AS); Collaboration on V & V activities with ITER IO 

	30 
	Selected high heat flux facilities are not available due to technical issues (SP A) Cancelled: combined into new risk 
	
	Delay activities or transfer to other facilities not selected in the first place 

	31 
	Selected  linear  plasma  devices  are  not  available due to technical issues (SP A, B, C, X) Cancelled: Corn bined into new risk 
	
	Delay activities or transfer to other linear plasma devices in the WP PWIE portfolio 

	32 
	Selected accelerator facilities are not available due to technical issues (SP A, B, C, X, E) Cancelled: com bined into new risk 
	
	Delay activities or transfer to other Accelerator facilities in the WP PWIE portfolio 

	33 
	Selected  TE  or  W7-X  campaigns  and  attached PFC components for analysis / modelling delayed 
Cancelled: combined into new risk 
	
	Delay activities or redistribute resources to other toroidal facilities, linear plasma devices and laboratory experiments 


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


 
	Critical risks & risk management strategy 
Grant Preparation {Critical Risks screen) � Enter the info. 
Risk number 
Description 
Proposed Mitigation Measures 
Work Package No(s) 

	34 
	Start  of  TTJLE-PSI operation  delayed  (SP  C) Cancelled: combined into new risk 
	
	Compensate with PSI-2 operation as much  as feasible and delay activities with  Be and neutron damage to a later period 

	35 
	Funding  for LIBS  on  a remote  handling  arm  m JET not available or test not compatible with JET program (SP X, SP E)  cencelled: covered by risk P:MU/UK 
	
	Focus  on LIBS  on a remote handling arm in  WEST (AIA) under  WP TE as technical demonstration in a full W <levice (no Be and no T possible). Compensate with experience in TTJLE-PSI 

	36 
	Funding for LID-QMS in JET not available or test not compatible  with JET program  (SP X,  SP E) Cancelled: covered by risk P:MU/UK 
	
	Transfer studies to FREDIS and TTJLE-PSI with residual JET-ILW samples.  Reduce scope of this task. 

	37 
	ADC conclusion on DEMO relevant DIT  divertor comes too late to influence the procurement 
	WPS 
	Constant exchange with DIT on the schedule in relation to ADC divertor solution or increase of resources. 

	38 
	Access  to  the  CEA  Tritium  lab  not  granted  or not  covered  by  the  available  resources  (SP  C) Cancelled: Resources are available 
	
	Reduce scope and focus on activities every other year with resources combined over 2 years. Check for altematives at UKAEA or ISPPUL 

	39 
	Access to the LPP-ERM-KMS hot cell for material characterisation not granted or not covered by the available resources (SP A) Cancelled: Resources are available 
	
	Reduce scope and focus on activities every other year with resources combined over 2 years. Check for alternative  s at FZJ hot material laboratory. 

	40 
	Access  to  JET  material  samples  from  FP8  not accessible  due  to  BREXIT  restrictions  (SP  E) Cancelled: covered by risk P!V.íl.J/UK 
	
	Adaption  of  scope  of  SP E  to  the samples  from JET-ILE 1-3  available in European laboratories 

	41 
	Additional JET samples  after DTE2 not available and ready for analysis (SP E) 
	WPS 
	Adjustment of the project resources according to the development of JET situation and potential association ofUK to EURATOM. 

	42 
	European Plasma Sim ulator not sufficient to provide answers required for ITER Cancelled 
	
	Increase resources for code development 

	43 
	Lack  of EU  involvement  in  the  participation 
lil 
	
	Increase coordination and resources on specific funded tasks. Prioritise activities 


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


 
	Critical risks & risk management strategy 
Grant Preparation {Critical Risks screen) � Enter the info. 
Risk number 
Description 
Proposed Mitigation Measures 
Work Package No(s) 

	
	the  EUROfusion  Operation  Network  Cancelled: covered by risk PMU/skill shortage 
	
	

	44 
	Reduced  EUROfusion  participation  m  the NBTF  and  ELISE/ BAT:tv1AN Upgrade  facilities Cancelled: Resources are available 
	
	Reprioritization, and reallocate resources to development of other sources 

	45 
	Delay in the achievement oflong pulse operation (up to  3600s) extraction on  ELISE facility Cancelled combined into new risk 
	
	Focus  EU  effort  to  understanding  (including  modelling)  the  limiting  factors  and consequences for ITER 

	46 
	JET DT does not provide enough data for neutronics analysis Cancelled: Remove associated deliverable 
	
	Revise the objectives in terms of irradiation of ITER materials and radiation damage. Revise resources on the related modelling activities. 

	47 
48 
	Low level of  coordination between WPPrIO and ITER-IO on common topics (IMAS development, ITER simulation, neutronics, NBTF...) Cancelled: combined into new risk 
Incomplete  Concept  Design  at  the  end  of  FP9 Cancelled: This is a  challenge  (incl.  challenging requirements I design/ overarching goal) 
	
	Increase the coordination level between WPPrIO and ITER-IO/F4E by setting-up specific coordination meetings. 
1. Implement  organisation  described  m  DEMO  Project  Charter  (Reference: EFDA_ D _ 2P3ZEP) including  DEMO Govemance scheme in particular the DCT.
2. Discuss and seek solution with DEMO Project Board (DPB), DEMO Steering Board (DSB) and General Assembly (GA).

	49 
	Misalignment  of  Technology  R&D  and  System Design  Cancelled:  This  1s  a  challenge  (incl. challenging  requirements  I design /  overarching goal) 
	
	Implement  organisation  described  m  DEMO  Proj ect  Charter  (Reference: EFDA_ D _ 2P3ZEP)  including  DEMO  Govemance  scheme,  in  particular  the  two 'legs' (Technology R&D and System Design) strategy 

	50 
	Shortage of skills Cancelled 
	
	DEMO cannotmitigate this issue and it is therefore to be handled by the Consortium (there are currently discussions ongoing regarding EEGs and industry). 

	51 
	Unattractive  hardware  financing  scheme Cancelled:This  is  a  challenge  (incl.  challenging requirements I design/ overarching goal) 
	
	1. Improve the funding  model for the hardware and its follow-on use and maintenance (there is ongoing discussion to review funding rates. This is addressed partially with the concept of Technology hubs and Pilot Plants.)


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


 
	Critical risks & risk management strategy 
Grant Preparation {Critical Risks screen) � Enter the info. 
Risk number 
Description 
Proposed Mitigation Measures 
Work Package No(s) 

	
	
	
	2. Discuss and seek solution with DPB, DSB and GA.

	52 
	Lack of test facilities Cancelled 
	
	This is addressed with the concept of Technology hubs and Pilot Plants 

	53 
	Lack of Industrial Support Cancelled 
	
	Transfer to EUROfusion and EU community (to improve contractual provision) 

	54 
	Loss of industrial knowledge Cancelled 
	
	Transfer to EUROfusion and EU community 

	55 
	DEMO  Project  Organisation  Cancelled:This  a constraint of the current context 
lS 
	
	Implement  organisation  described  m  DEMO  Project  Charter  (Reference: EFDA_D_2P3ZEP) including  DEMO Govemance scheme 

	56 
	Unacceptable Plant Cost Cancelled 
	
	Identify cost drivers for a number ofDEMO systems (this has been completed for 3 systems in FP8 under EEG and will be continued in FP9) 

	57 
	Failure  to  implement  DEMO  Project  Charter Cancelled:This  is  a  challenge  (incl.  challenging requirements/ design/ overarching goal) 
	
	Engage DPB, DSB and GA 

	58 
	Unattractive Plasma Scenario (Technical) Cancelled 
	
	1. Better identify impact of plasma physics uncertainty on plant layout and design and engmeenng.
2. Rely on the support of a strong DEMO Design Authority (DDA).

	59 
	Transverse functions implementation & challenges Cancelled: This  is  a  challenge (incl. challenging requirements / design/ overarching goal) 
	
	The planned scope may not be achieved refer to failure to achieve Concept Design (DEMO- R-002).

	60 
	Lack of commitment to WPDES Cancelled:This is a constraint of the current context 
	
	Encourage RU engagement through a balanced work pian. Build up team spirit and ensure communication of attractive working conditions. 

	61 
	Unable to establish a strong DEMO Centra! Team Cancelled 
	
	Ensure clear definition of roles required. Involve more industry. Explore better synergies in some areas with F 4E. 

	62 
	Lack  of  sufficient  attention  by  the  physics community  and  delays  in  addressing  important DEMO physics challenges Cancelled 
	
	Improve dialogue with FSD. Stimulate physics modellers and experimenters to focus on physics issues, which may drive the design in a particular direction. 


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


 
	Critical risks & risk management strategy 
Grant Preparation {Critical Risks screen) � Enter the info. 
Risk number 
Description 
Proposed Mitigation Measures 
Work Package No(s) 

	63 
	Poor  configuration  management,  interfaces  not defined/or changing interfaces Cancelled: This is an issue not a project risk 
	
	Appoint com petent leaders and m embers in the DCT. Ensure clear processes and procedures. Strengthen project management and control. 

	64 
	Poorly  defined or  uncontrolled change of design requirements Cancelled: This is a standard action 
	
	Implement a sound system engineering approach. 

	65 
	Poor  integration  of  safety  in  the  design  process, leading to a slow propagation of safety requirements Cancelled: This is an issue not a project risk 
	
	Safety needs to be seen as shared mind-set and led by a very competent person in DCT. 

	66 
	Lack  of  adherence  to  new  govemance Cancelled:This is a constraint of the current context 
	
	N one w ithout m odifying consortium agreement 

	67 
	The Tcs of the conductor presents degradation under electro-magnetic  and  thermal  cycling  Cancelled: This is a design choice / strategy 
	
	No  degradation  of  the  Tcs  after  1000  e-m  cycles  and  4  warm-up/cool-down  cycles. (Experimental error ±0. lK) achieved by: 
1) Simulations with proper codes (Jackpot, Multifil, etc.) to optimize the design parameters
2) Re-design  of the conductor layout
3) R&D on short-length conductors

	68 
	The resistance ofthe joint is above the target (Target: Rjoint::; 1 n.O) Cancelled:This is not a project risk for the current phase 
	
	1) Design optimization of joint layout.
2) R&D on joints

	69 
	Feasibility, NDT, inspection of longitudinal weld. Cancelled: This is not a project risk for the current phase 
	
	Manufacture of !Km longitudinal leak-tight weld on SS profiles. Including on-line NTD and quality control after windingthe jacket on the spool 

	70 
	Bending  the  conductor  (as  expected  m  the manufacturing of the coil, joggles  and exits) may degrade the performances ofthe conductor. (Target: bending radius between 2-5 m) Cancelled:This is an issue not a project risk 
	
	Bending trials on conductor followed by leak test of the weld and a complete SULTAN test.


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


 
	Critical risks & risk management strategy 
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Risk number 
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Proposed Mitigation Measures 
Work Package No(s) 

	
	Insulation failure due to the impossibility to apply a continuous insulation barrier. Cancelled: This is an issue not a project risk 
	
	Identify  altemative  insulation methods  to  apply the  electrical insulation  on  the WP#2 conductor after the reaction treatment. 

	72 
	The innovative manufacture oflong lengths ofHTS conductor can hide issues that cannot be identified in advance of the required R&D. Cancelled: This is an issue not a project risk 
	
	Manufacture of 50 m ofHTS  CICC. The manufacturing shall undergo continuous NDT and QA after winding the conductor on the spool. 

	73 
	The dynamic of the quench in HTS  CICCs could be  inadequately modelled by  TH  standard codes. Hot  spot  temperature may exceed the limit  after quench. Target: Thotspot � 150K on the conductor. Cancelled: This is a design  choice I strategy 
	
	1) Quench experiment on HTS CICCs.
2) Validation of therm al hydra ulic codes on experimental values.

	74 
	The  qualification of  long conductors through the test of  insert coils  in operative  conditions  fails. Cancelled: Item not considered a high-level risk as it is too detailed 
	
	Keep a back-up solution of coil design and manufacture. 

	75 
	Failure of SULTAN Facility. Cancelled:  Item  not considered a high-level risk as it is too detailed 
	
	Additional test stand EDIPO is being prepared. 

	76 
	High voltage risk in all coils and more particularly in the CS and in PF coils. Cancelled: This is a design choice I strategy 
	
	Study the possibility to reduce the allowable voltage limit on all coils. To minimize the impact on the rest of the machine, two approaches will be adopted in the design: 1) High  current conductors, to reduce the inductance of the coil; 2) long discharge time 

	77 
	Failure  of  insulation  m  correspondence  of penetrations,  discontinuities and joints  Cancelled: This is a standard action 
	
	Developing robust insulation concepts and techniques (including qualification and QA) for all critical areas (discontinuities and penetrations). 

	78 
	Embedded  joints  in  layered  winding  packs  are not  accessible  for  QA  and  remote  maintenance. Cancelled:This is a design  choice I strategy 
	
	1) Industrial contract to evaluate potential issues and optimizations
2) Design optimization of joint layout.
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	Critical risks & risk management strategy 
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Risk number 
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Proposed Mitigation Measures 
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	79 
	Unattractive  coil  costs  and  manufacturing  time Cancelled 
	
	1) Industrial  contract  to  evaluate  possible  savmg  in  time  and  costs  through  new manufacturing approaches
2) Optimize the design of TF cases in order to have closure welds in low stress regions.

	80 
	Worsening of ground insulation as a consequence of operating loads Cancelled: This is a challenge (incl. challenging  requirements / design / overarching goal) 
	
	Foresee a monitoring system for the integrity of the electrical insulation. Be prepared to adjust the operating range. 

	81 
	Quench is difficult to detect in layered coils because the sub-elements are different and the com pensation of  signals may  be  difficult Cancelled:  This  is  a challenge (incl. challenging  requirements/design/ overarching goal) 
	
	Different approaches to quench detection will be studied, as well as the control system, to assess the best solution for layered coils vs. pancakes 

	82 
	Low reliability Cancelled: This is a challenge (incl. challenging  requirements / design / overarching goal) 
	
	Improve and simplify the BB design(e.g. reducing the number of components) or improving the manufacturing technology to minimize the failure rate. 

	83 
	Limited  power  handling  of  the  blanket  FW Cancelled: This is an issue not a project risk 
	
	Include start-up and protection limiters to limit power loads on FW 

	84 
	Loss  of  structural integrity  of  Beryllide  blocks Cancelled: This is an issue not a project risk 
	
	Testing under thermal cycling, relevant for the pulsed operation of the DEMO reactor. Test mechanical, thermal properties, after irradiation at elevated temperatures. 

	85 
	Low readiness level of manufacturing technologies for the beryllide blocks Cancelled: This is a standard action 
	
	R&D to increase manufacturing readiness 

	86 87 
	Chemical  reactivity  of  beryllide  with  water Cancelled:This is an issue not a project risk 
High  pressure  drops  contributing  to  total  high pumping power Cancelled: This is a standard action 
	
	1)R&D to investigate the issue. 2) Design driven by safety analyses.
Increase the temperature ofHe to 350-550 °C or 400-600 °C and develop a EUROFERgrade able to withstand high temperatures. 
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Risk number 
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	88 
	Low  readiness  ceram1c breeders  manufacturing technologies Cancelled: This is a challenge  (incl. challenging  requirements  /  design  /  overarching goal) 
	
	First step, KALOS Upgrade for IBM production that can help to study the scale to larger industrial production. 

	89 
	High cost of Li6 enrichment Cancelled: This is a design choice / strategy 
	
	Develop suitable enrichment process to ensure lower production costs. Dual use concerns (proliferation) have to be addressed. 

	90 
	Unknown  behaviour  of beryllide  and Li-ceramic under  neutron  irradiation  Cancelled:  Item  not considered a high-level risk as it is too detailed 
	
	R&D and qualification 

	91 
	Uncertainties  in  tritium  effects  in  the  removal performances  of  TER  systems  at  expected  T concentration  m  DEMO  Cancelled:  This  lS  a standard action 
	
	R&D and qualification 

	92 
	Low efficiency of PbLi draining Cancelled: This is not a project risk for the current phase 
	
	Optimise WCLL design (e.g. suitable arrangement of PbLi flow path). 

	93 
	Marginal TBR Cancelled  This is a challenge (incl. challenging  requirements  /  design  /  overarching goal) 
	
	Design improvement aiming at the minimization of water and steel amount. 

	94 
	Transmutation helium in PbLi Cancelled: This is an issue not a project risk 
	
	Optimise PbLi circuit to allow the flow of helium without forming plugs. 

	95 
96 
	Large MHD pressure drops in PbLi manifolds, flow partitioning in breeder zones and partial blocking by cooling pipes Cancelled: This is a standard action 
Large  tritium  permeation  rates  at  the  interface breeding-coolant Cancelled: This is not a project risk for the current phase 
	
	Design  and  experimental  validation,  experiments  for  fundamentals  WCLL  related phenomena (magneto-convection, flow around obstacles, mixed convection, ... ), numerical simulations of MHD flows  in complex WCLL  geometries, MHD experiments in entire WCLL mock-up to study pressure drop and flow partitioning in BU s. 
F abrication and application of permeation barriers able to reach a reduction of the perm eation rate at the PbLi-water interface. 
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	97 
	Reduction of structural integrity of blanket during shutdown  due  to  EUROFER  DBTT  shift  under irradiation. Cancelled: Item not considered a high- level risk as it is too detailed 
	
	1) Develop a grade of EUROFER that can be used at lower temperatures with reduced impact on the DBTT. Develop design rules for these conditions. 2)  Develop and apply
fracture mechanics design evaluation methods on the design to extend the lifetime prediction exploiting  margin of ductilities  remaining in the structure thickness. 3) Introduction  of procedures to  recover the  properties of  EUROFER  in  operation, e.g. annealing of dpa defects by in-situ beat treatment before cooling down (annealing  at 500°C for few hours). Uncertainties on the technical feasibility and effectivities ofthese procedures. The achievable extension of the lifetim e is to be demonstrated.

	98 
	Large corrosion of EUROFER by PbLi Cancelled This is an issue not a project risk 
	
	Fabrication  and  application of anti-corrosion  barriers able  to  reach a  reduction of the corrosion rate at the PbLi-EUROFER interface. 

	99 
	PbLi-water interaction Cancelled: This is a standard action 
	
	R&D tests 

	100 
101 
	High activation products in PbLi. Cancelled: This is a standard action 
Unnecessary  overrating  of  the  electrical  power system and power supply systems Cancelled This is a challenge (incl. challenging requirements/ design/ overarching goal) 
	
	Demonstration and selection of Pb-Li purification systems to keep the activation products concentration in DEMO below safety limits. 
Joint work to try optimizing plasma scenario and power needs of the load 

	102 
	The  feasibility studies will show that the  MEST is  not  applicable /  convenient  for  the  SC  coil supply  Cancelled:This is a standard action. Note: The Magnetic Electric Storage System is part of the norma! R&D programme to investigate if such a solution is applicable for DEMO. 
	
	To start exploring  soon other altematives 

	103 
	Possibility of instability phenomena in the electrical network during fast transient 
	
	Development of an overal! model ofthe plant to analyse in advance this risk and investigate on possible countermeasures 

	104 
	Underestimation ofthe issues related to the interface with the PTG Cancelled  This is a challenge (incl. 
	
	Involvement of Transmission Operator since the very beginning ofthe CD phase 
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	challenging  requirements / design  /  overarching goal) 
	
	

	105 
	Issues related to the TG direct cycle operation not resolved Cancelled: This is a standard action 
	
	Involvement of industry and joint work with BOP to well assess the specific challenges of the TG since the beginning 

	106 
	PES  cost  too  high  such  that  future  NPP  not economically  convenient  Cancelled:  This  lS  a challenge (incl. challenging  requirements /design/ overarching goal) 
	
	Further R&D and optimi zations of the PS design 

	107 
	Estimated  RAMI  of  innovative  PES  components not adequate Cancelled: This is  a challenge (incl. challenging  requirements / design  /  overarching goal) 
	
	Further optimization of the design and RAMI estimations with strong involvement of the industry 

	108 
	Divertor PFC fabrication not successful within the allocated schedule / budget (DIT) Cancelled This is a challenge (incl. challenging requirements/  design/ overarching goal) 
	
	Review schedule and budget allocation 

	109 
	HHF test facility (TTJDITH 3) for PIEs of irradiated target mock-ups is not available Cancelled:This is not a project risk for the current phase 
	
	Shifted the PIEs to the EDA phase. Deposit until a facility is available. 

	110 
	Post-irradiation HHF performance of target does not meet the design requirements Cancelled: This is a challenge (incl. challenging  requirements /design/ overarching goal) 
	
	R&D of 1-2 altemative technology options (particularly for joining) 

	111 
	Demonstration  of  mock-up  fabrication  not successful  within  the  allocated  budget  (DEMO) Cancelled: This  is  a challenge (incl. challenging requirements / design/ overarching goal) 
	
	Increase R&D 
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	112 
	Fabrication of Brewster window Cancelled: This is a standard action 
	
	1) In parallel: variant Fixed Frequency (FF) launcher; 2) Other Broadband window

	113 
	Harsh  environrnent for  the  movable  part  in  the launcher  Cancelled:  This  IS  a  challenge  (incl. challenging  requirements / design / overarching goal) 
	
	1)Careful assessment of the neutronics load. 2) Variant TF launcher

	114 
	Frequency  tuning  too  fast  for  gyrotron superconducting (SC) magnet Cancelled:This is a challenge (incl. challenging  requirements /design/ overarching goal) 
	
	1) Careful assessment of the physics requirements. 2) Assessment of the SC magnet by experts

	115 
	Industrialisation of the gyrotron Cancelled 
	
	1)Contribution to an EU Industrial Policy. 2) Develop with industry key components

	116 
	F orces on the steering mirror too high Cancelled: This is a standard action 
	
	1)Careful calculations of the forces and design of the whole actuator to handle them. 2) Fall back: Variant TF

	117 
	Unavailability of one ofthe EC sub systems to meet the corresponding plasma scenario requirements set by  Physics  Cancelled: This  is  a  challenge  (incl. challenging  requirements / design / overarching goal) 
	
	Work with Plasma Physics and Diagnostic and Control to assess the criticality of the plasma scenario requirements and design the EC system to have the required reliability 

	118 
	Inability to deposit power in the required zone for NIM  control  Cancelled: This  is  an  issue  not  a proj ect risk 
	
	Use ITER Return of Experience and implement the lesson leamed 

	119 
	Unavailability of tritium test facilities Cancelled 
	
	Integration of intemational collaborations in this area 

	120 
	Direct Interna! Recycling  concept  does not  work Cancelled: This  is  a  challenge (incl.  challenging requirements / design/ overarching goal) 
	
	Keep technology fall-back solution for fuel separation and decide only upon performance demonstration of the integrated pump train. 

	121 
	Proliferation,  acceptance and  licensing of tritium 
	
	Engage early with tritium carrying Institutions that have experience in accepted accountancy concepts. 
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	accounting  and  monitoring  concepts.  Cancelled: This is a standard action 
	
	

	122 
	Uncertainties  with  core  plasma  fuelling requirements  Cancelled:  This  is  an  issue  not  a project risk 
	
	Operate DIPAK-PET to have a possibility of studying pellet injection from an engineering aspect, i.e. decoupled from any plasma <levice operation 

	123 
	Uncertainties with plasma scenarios Cancelled: This is a standard action 
	
	1)Develop a workflow that self-consistently translates gas flows in quantitative numbers of TFV systems (e.g. number of ports). 2) Establish a strong link to plasma physics to be able to give pre-wamings

	124 
	Possibility of instabilities of OTSG in dwell and/or during P _ D transients Cancelled: This is a standard action 
	
	Mitigation strategies envisages: i) the development of two  OTSG design options (Once Through  with  Internal  recirculation)  and  IEOTSG  (Intemal  Economized  OTSG);  ii) dedicated T /H analysis with codes and analytical investigation of the components stability; 
iii) the substitution of  WCLL BOP DCD (Small ESS /NO Storage) option with (expected less challenging) back up WCLL BOP ICD Small ESS.

	125 
	Possibility to not fully control the primary coolant temperature  at  the  required  setpoint  m  dwell Cancelled:This is a standard action 
	
	i) Investigate the behaviour of components in dwell also through benchmark among codes;
ii) check the tightness of the present reqs.  T _ coolant in dwell with WPBB and relax them if possible or iii) discuss  -with WPBB, WPSAE, DCT-other countermeasures (e.g.  regulation of prim ary flowrate in dwell)

	126 
	Incomplete  feasibility  demonstration  of  WLCC BOP  ICD  Small  ESS since  no  dedicated  R&D on  this  back  up  option  is  performed  for  budget limitation Cancelled:This is not a project risk for the current phase 
	
	Iry  to benefit at the maximum extent of the R&D on WCLL BOP Direct (especially for what Steam Turbine is concemed). Nevertheless, no exp. confirmation of the stability of the molten salt -water can be achieved. 

	127 
	Incomplete  HCPB  BOP  ICD  concept  design development  due  to  limited  Industrial  resources Cancelled: This is an issue not a project risk 
	
	i) try  to  find  the  due resources  to support  the  project  to  finalize  components/systems development also for a fruitful and representative R&D campaign, ii) prioritize BOP system s/ components

	128 
	Incomplete  development  of  BOP  for  DEMO  w Driver  and  Advanced  BB  if  different  from  the developed  WCLL  and  HCPB  (or in case  of late 
	
	Follow the work in BB and join  with integrators of DCT to study and select as early as possible one possible (promising) blanket mixed architecture of Driver & advanced BB or 
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	definition)  because  of  the  resulting  limited  RoX and time/resources available. Cancelled: This is a challenge (incl. challenging  requirements /design/ overarching goal) 
	
	put more effort and increase the budget in case of need to develop more than one BOP option according to multiple BB combinations. 

	129 
	Risk  of the early provisional selection of WCLL BOP  at  G2  srnce  the  incompleteness  of  the information  from  R&D  at  that  time  (on  WCLL OTSG  and Steam  Turbine).  Cancelled:  This is  a challenge (incl. challenging  requirements /design/ overarching goal) 
	
	Strictly follow the R&D outcomes on OTSG stability in dwell and on "pulsed" Steam Turbine and carefully assess pro/ cons and maturity of all the options investigated. 

	130 
	Pulsed  Steam  Turbine  R&D:  should  the  tests demonstrate the not-adequacy ofthe tested blade to sustain the loads under large off-design operating conditions  then new blade design criteria will be developed,  nevertheless  no  funds  nor  time  are available  to experimentally  demonstrate the  new concept within G3.  Cancelled: This is a standard action 
	
	Strictly follow R&D activities on rotormaterial development and divertresources to the R&D on the LP ST blade should be achieved evidence that current rotor material are suitable also in large off-design operating conditions, or extend the R&D modified blade with adequate funds in 28-29, or relax of requirements for dwell  operation 

	131 
	Other R&D not fully reaching  the target because of not satisfactory scaling of the facility/components with respect to some phenomena to be investigated Cancelled:  This  is  a  challenge  (incl.  challenging requirements / design/ overarching goal) 
	
	To start exploring soon other altemative  to achieve the goal even through an increased involvement of the Industry or through intemational collaboration 

	132 
	Controlled  plasma  operation  does  not  achieve the  targets  for  fusion  power  and  net  electrical output power Cancelled: This is a challenge (incl. challenging  requirements / design / overarching goal) 
	
	Physics models and control strategies will be improved, and control simulations will be performed to demonstrate the expected improvement of fusion power and net electrical output power. 

	133 
	In-vessel  magnetic  coil  based  measurements too 
	
	Magnetic diagnostic is vita! for tokamak control. Prototypes will be developed and irradiation 
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	strongly  affected by irradiation effects Cancelled: This is a standard action 
	
	testing  will be  performed  to  optimise  magnetic  sensors  for  DEMO  conditions  and  to determine the limits of their application on DEMO. 

	134 
135 
	Controlled operation of divertor detachment cannot be reached either due to insufficient measurements or  infeasibility  of  control.  Cancelled:  This  is  a challenge (incl. challenging  requirements /design/ overarching goal) 
Accuracy of mode  (NIM)  detection  and  ECCD beam steering not sufficient Cancelled: This is a challenge (incl. challenging  requirements /design/ overarching goal) 
	
	Detachment is vital for DEMO operation (acceptable power exhaust and low erosion rate). The proposed DEMO detachment control strategy, including the relevant diagnostics and actuators, will be tested on existing tokamaks in order to verify models, which will be used for predicting DEMO detachment control. Depending on the outcome, alternative control strategies, diagnostics and/or actuators will be considered. 
Control of modes is vital for reliable plasma operation at high performance. Mode control will be tested quantitatively on existing tokamaks, in order to verify models which will then be used to predict mode control performance on DEMO. 

	136 
	Detectors  for  radiation  power  and  for  neutron measurements  may  not  be  accurate  or  durable enough under DEMO conditions Cancelled: This is a challenge (incl. challenging requirements I design/ overarching goal) 
	
	Several vital control issues can only be achieved if detectors work stable and reliable. Prototype  detectors will  be  developed  and  tested under  DEMO  relevant conditions  to demonstrate their suitability for DEMO. 

	137 
	Risk that all channels of one diagnostic system could be lost completely by a localised damaging  event Cancelled: This  is  a  challenge  (incl. challenging requirements/ design/ overarching goal) 
	
	Only required diagnostics are built in DEMO, therefore the complete loss of one system has to be avoided. In the design of the DEMO diagnostics, redundancy in terms of number of channels and num ber of m ethods will be implem ented, and measurement channels will be distributed in the tokamak such that a complete loss of all channels for an important control issue by a localised event can be excluded. 

	138 
	Too fast surface degradation of mirrors by erosion and deposition Cancelled: This is a standard action 
	
	Durability of spectroscopy and IR interferometry depends on durability of mirrors. As part of the design process, modelling of first mirror degradation by erosion and deposition will be improved and further detailed to predict mirror lifetime and help selecting safe locations for the mirrors. 

	139 
	The space available in DEMO port plugs and slim cassettes may not be sufficient to host all required systems and channels Cancelled: This is a design choice I strategy 
	
	A number of diagnostic methods and a high number of channels are needed to obtain enough information about the plasma state for reliable control. 
As part of the design process, the space occupation of diagnostics will be determined and 
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	optimised. It is however not unlikely that the integration of all required diagnostics will require changes in the architecture of DEMO. 

	140 
	Loss  of  equilibrium  control  via  VDE  or VJa  confinement  changes  Cancelled:  This  lS  a challenge (mel. challenging  requirements /  design/ overarching goal) 
	
	Loss of equilibrium control has to be avoided since it leads into a disruption. As part of the development of control strategies and control simulations, the conditions for loss of control will be determined and proposals for changes in the baseline will be elaborated with the goal to arrive at a DEMO configuration where the plasma can be reliably controlled. 

	141 
	Lack of suitably qualified and experienced Remote Maintenance Engineers Cancelled 
	
	· Recruit suitable candidates (intemally and extemally).
· Promote traming and knowledge-sharing withm and between Research Units.
· Seek knowledge sharing agreement with ITER Organization and Fusion for Energy.
· Structure teams such that junior engmeers are supervised, coached and mentored by senior engmeers.
· System Design Lead to review all technical deliverables on IDM.

	142 
	Lack of facilities to house test rigs Cancelled 
	
	· WPRM shall follow the DCT process to ensure stakeholder requirements are elicited and reconciled.
· Significant resource has been allocated by the lead beneficiary to engage with the process and provide the information requested by DCT.

	143 
	Excessive  scope  and  complexity  of  maintenance Cancelled This  is  a  challenge  (incl.  challengmg requirements/  design/ overarching goal) 
	
	· WPRM shall follow a Systems Engmeering approach to ensure requirements are valid and architecture is optimized.
· Designs, interfaces, and mamtenance strategies shall be standardized where appropriate and captured in the Design for Maintenance Manual.
· WPRM  shall  proactively  support  Plant  designers  to  ensure  remote  mamtenance  is considered as early as possible.

	144 
	Available  technologies  are  unreliable  in  hostile operatmg  environment  Cancelled:  This  lS  a challenge (mel. challenging  requirements / design/ overarching goal) 
	
	· Consider failure modes and recovery and rescue strategies during the optioneering phase.
· Prioritize the development of key technologies to TRL-5.

	145 
	Insufficient space available for remote maintenance operations  Cancelled:  This  is  a  design  choice / strategy 
	
	• WPRM shall follow a Systems Engmeering approach to ensure requirements are valid and architecture is optimized.
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	· Designs, interfaces, and maintenance strategies shall be standardized where appropriate and captured in the Design for Maintenance Manual.
· WPRM  shall  proactively  support  Plant  designers  to  ensure  remote  maintenance  lS considered as early as possible.

	146 
147 
	Delays  or  changes  to  plant  m aintenance requirements  Cancelled:  This  is  an  issue  not  a project risk 
Lack  of  n-irradiation  facilities  or  delays  in availability. Delay  of provision of data for neutron irradiated materials and lack of data for MPH and DDC Cancelled 
	
	· Develop and select designs and architectures which offer maximum design flexibility.
· Develop and select technologies which offer maximum design flexibility.
· Proactively manage interface requirements to ensure early warning of delays and changes.
Distribution of  irradiation campaigns  on  all suitable  and  available  irradiation facilities worldwide 
Launch irradiation campaigns as soon as promising materials are identified 

	148 
	Design of DEMO components cannot be achieved with existing C&S because of the lack of design rules appropriate for DEMO  operating conditions Cancelled: This is a standard action 
	
	Development of specific design criteria for DEMO (DDC-IC) 

	149 
	Refusal by nuclear safety authorities of irradiation data coming  from fission reactor because of lack of  relevance  w.r.t. high  energy  fusion  neutrons. Cancelled 
	
	Specially designed n-irradiation experiments on isotopie tailored EUROFER97 and RAFM steels to simulate high He and H production rates. 
Modelling support  to  qualify and quantify effects of high energy neutrons on material properties 

	150 
	Shift  of  DBTT  because  of n-irradiation prevents design of a water cooled blanket or design can be achieved only  for  a  limited lifetime.  Insufficient mechanical properties at high temperature prevent the design of a He cooled blanket with acceptable efficiency.  Additional  DBTT  shift  because  of increased He and H production rates prevents the use of RAFM steels in the most irradiated parts of the blanket (He or water cooling) Cancelled 
	
	Development of risk mitigation materials: EUROFER-LT and EUROFER-HT, ODS steels Continuation of development for promising material candidates until a high quality selection process based on a sufficiently large dataset is possible 
Point of contacts with WPBB identified. PLs and Lead Engineers systematically invited to WPMAT reviews 
Dedicated benchmarking tasks defined with contact points in WPBB. 
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	151 
	Insufficient information on joining  specifications, welding procedures and coating  technologies lead to incorrect specifications for testing and creates a delay in material qualification Cancelled: This is a standard action 
	
	Specific :MAT-Tech sub-project created to collect information from WPDIV and WPBB and insure coherency betweenthe different WPs 

	152 
	Evolving safety requirements Cancelled: This is an issue not a project risk 
	
	Cross check of the safety requirements of interconnected systems 

	153 
	Uncertainties  on  radiological  and  energy  source terms Cancelled: This is a standard action 
	
	Conduct R&D and analyses 

	154 
	Uncertainties in hydrogen production during PbLi/ water reaction Cancelled: This is  an issue not  a project risk 
	
	1. Measure reaction rate  in  BB  conditions  using the  Lifus5 facility, for a  number  of experiments to be representative.
2. Perform simulations of DEMO conditions in case of accident using input of reaction rate results.

	155 
	w  dust  - 02/water  reaction  characterization Cancelled: This is an issue not a project risk 
	
	1. Investigation of steam reaction with water (DUSI  facility - ENEAIRINA)
2. Detection of critical W dust and H2 concentration leading to explosion risk
3. Definition of maximum dust inventory in VV to exclude cliff edge effects

	156 
	Achievement of  the  plant  collective  <lose target Cancelled:  This is  a  challenge  (incL challenging requirements I design I overarching goal) 
	
	1. Definition of the strategies for the maintenance activities
2. Early achievement of reliable <lose rate maps for maintenance activity planning
3. Continuous optimization ofthe collective <lose by means of ALARA
4. Change hands-on maintenance in RH maintenance if possible and worthwhile

	157 
	Norma!  operation  releases  Cancelled:  This  is  a standard action 
	
	1.Norma! operation releases assessment
2. Organization of the fluxes with corresponding requirements and HVAC and detritiation system needs
3. HVAC and detritiation system design to fulfil safety needs
4. Impact on collective <lose with ALARA process

	158 
	Tritium inventory minimization in waste Cancelled: This is a challeng e (incl. challenging requirements I design/ overarching goal) 
	
	1. Investigation of tritium retention in the materials (H3AT facility - UKAEA)
2. Development of a database for tritium retention in materials
3. Deciding how to handle tritiated waste (storage or repository)


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Project  101052200- EUROfusion - EURATOM-2021-ADHOC-IBA 

265 
 
	Critical risks & risk management strategy 
Grant Preparation {Critical Risks screen) � Enter the info. 
Risk number 
Description 
Proposed Mitigation Measures 
Work Package No(s) 

	
	
	
	4. Industrial feasibility study for large amount of waste to be detritiated

	159 
	Lack  of  codes  to  simulate  the  whole  accident evolution with tritium transport Cancelled: This is an issue not a project risk 
	
	1. Integration  of tritium interaction and transport model in the Melcor code for accident analyse s. 
2. Validation exercises against experimental data, when available
3. Verification of the results by the use of stand-alone validated codes

	160 
	Limited  knowledge  of  Activation  Corrosion Products  (ACPs)  generation  m  flowing  and activated PbLi Cancelled:This is a standard action. Note: It could also be an issue (under Group 4). 
	
	1. Development of software for the simulation of the corrosion in PbLi flowing circuit.
2. Altemative analytical models developed for verification
3. Campaign of benchmarks and cross check comparison
4. Planning of experiments for testing after FP9

	161 
	Inadequacy of the selected set of accident analyses for  the  verification  of  the  complete  plant  safety performance  Cancelled:  This is a  challenge  (incl. challenging  requirements  /  design  /  overarching goal) 
	
	1. use of top-down and bottom up techniques for the selection accident analyses
2. launch a program to detect and validate the models not yet validated
3. perform parametric studies with scoping tools aimed at parametric studies
4. evaluate uncertainties due to the approximation and/or hypothesis in the nodalization
5. QA program for the check of the accident documentation

	162 
	Hydrogen/  tritium  permeation/  diffusion  limited knowledge. Cancelled: This is a standard action 
	
	1.investigation of tritium in the materials using the Q-PETE facility (KIT) 2.  development of a database for tritium migration in materials

	163 
	Unacceptable  quantity  of  radiological  waste Cancelled: This is a standard action 
	
	1. Classification of the waste
2. Studies for alternatives in the waste management strategies
3. Testing  of  advanced  technological  process  for  activated  waste  inventory  reduction (smelting, molten salt detritiation, decarburization, etc.)
4. Optimization of the plant recycling layout and location
5. Conceiving decommissioning plan using  altematives and advanced technical processes mentioned above

	164 
	Li-6  emichment:  regulatory  (dual-use)  and  lega! aspects Cancelled: This is a standard action 
	
	1. Classification of the waste
2. Studies for alternatives in the waste management strategies
3. Testing  of  advanced  technological  process  for  activated  waste  inventory  reduction (smelting, molten salt detritiation, decarburization, etc.)
4. Optimization of the plant recycling layout and location
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	5. Conceiving decommissioning plan using  altematives and advanced technical processes mentioned above

	165 
	Schedule  constraints  imposed  by  the  extemal organizations  Cancelled:  This  is  an  issue  not  a project risk 
	
	Planning of the time required for the licensing process, definition of procedure to use the structural funds 

	166 
	Main LIPAc goals not achieved. Cancelled 
	
	Continuous support to LIPAc activities, close collaboration with F4E  and QST in LIPAc commissioning and collection of performance data relevant to DONES 

	167 
	Different  maturity  of  design  status  of  DONES systems Cancelled:This is an issue not a project risk 
	
	Priority given to design of systems in the critical path for DONES construction, definition of boundaries and interfaces with such systems 

	168 
	Lack of  required  expertise  for  design  of  unique advanced  systems  ( e.g.  liquid  metal  technology, tritium processing) Cancelled 
	
	Collaboration with engineering  centres throughout Europe: academic, laboratory as well as specialized industrial companies, early identification of competences of partner institutions 

	169 
	Liquid  metal  divertors:  inability  to  solve  key technical and integration issues in time for DEMO due to insufficient resources Cancelled 
	
	Rapid prototyping and testing approach being  taken to better explore design space with simultaneous concept development 

	170 
	Advanced  breeder  blankets:  failure  to  solve corros10n  1ssues  with  liquid  metal  coolants Cancelled 
	
	Focus on alternative channel materials and testing ofFCI technologies 

	171 
	Materials  modelling:  difficulty  of  constructing predictive multi-scale models of radiation effects in com plex alloys leading to lack of support for DEMO design rules Cancelled: This is  a challenge  (incl. challenging  requirements  /  design  /  overarching goal) 
	
	Programme construction to emphasise importance of end goal of multi-scale models; strong experimental component 

	172 
	Heating and current drive: Readiness ofNBI and IC systems for DEMO (if required after G 2) Cancelled 
	
	Lack of resources for integration development, focus instead on source development with supporting work on duet pumping within PRD programme. Interaction with DEMO physics for early indications of need for ion-heating systems 
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	This is a challenge (incL challenging requirements / design/ overarching goal). 
	
	

	173 
174 
	Failure  to  identify  a  viable  maintainable configuration  for  a  stellarator  power  plant  for further studies Cancelled: This is a challenge (incl. challenging  requirements  /  design /  overarching goal) 
Failure  to  sufficiently  progress  development  in multiple areas due to spreading resources too thinly Cancelled 
	
	Limited resources means problems will not be solved in detail: focus on developing viable HELIAS concept with reasonable approaches to RM and blanket. Strong links with W7X to develop physics modelling support. 
Maintain agile view of project with ability to stop work in areas not yielding results and redeploy to other areas. 

	175 
	Delays in closing  annual activities due to resources fragmentation Cancelled 
	
	Reduce the number of tasks to focus on major lines of research and foster collaboration between Beneficiaries 

	176 
	Loss  of  major  contributor  to  technical  work  - especially on social studies Cancelled 
	
	Identify replacement individuals in other Beneficiaries and affiliated-entities and perform an effective communication on SES activities within the fusion community to increase partners' active engagement 

	177 
	Insufficient  public/stakeholder  engagement Cancelled 
	
	Set up  an  appropriate communication  in  advance  to  facilitate  the e agement; pursue WPCOMM collaboration for the scope 
ng

	178 
	Impact of COVID-19 restricting in person events like social workshops for research studies Cancelled 
	
	Improve  the  methodology  to  be  suitable  as  much  as  possible  for  virtual  meetings acknowledging the relative limitations 

	179 
	Limited visibility of SES research outcomes within and outside the fusion community Cancelled: This is an issue not a project risk 
	
	Foster opportunities of outreach and dissemination in collaboration with WPCOMM 

	180 
	Delay  or  cancellation  of  research  I  devices impacting  ability  to  deliver  media  campaign Cancelled:To be combined with new risk 
	
	Make media campaign as flexible as possible 

	181 
	Impact of Covid on the uptake of the Fusion Expo Cancelled: To be combined with a new risk 
	
	Find interim storage solutions; look into new use s/ applications of components of the Fusio  n Expo for EUROfusion members 
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	182 
	The  loss of well-trained people out of the system (including : no job positions for trainees) Cancelled: To be combined with a new risk 
	
	Increase  exposure of trainees, develop competence profiles  and actively involve  future employers in fusion (also outside labs, e.g. F 4E industry) 

	183 
	Educational funds underspent 
	WP24 
	Actively stimulate development of new initiatives in (pre-doctoral) education 

	184 
	Educational activities in member states misaligned with roadmap needs 
	WP24 
	Strengthen coordination in education activities, more information dissemination on practices and future needs 

	185 
	Roadmap-relevant know ledge lost Cancelled: To be combined with new risk 
	
	Critical knowledge assessment, coordinated transfer and preservation activities 

	186 
	EUROfusion  Grants  proposals off-topic. Previous title: ERG Grant proposals off-topic Replacement of "ERG" by "EUROfusion Grants" in order to include both ERGs and EEGs in the risk. 
	WP24 
	Strengthen discussions on themes and scientific roadmap needs 

	187 
	Not enought good EUROfusion Grants candidates. Previous title: Not  enough  good EEG candidates Replacement of "EEG" by "EUROfusion Grants" in order to include both ERGs and EEGs in the risk. 
	WP24 
	Improve programme and outreach to attract better people into the system 

	188 
	Lack of support on KM Cancelled: To be combined with new risk 
	
	Continued conversations with partner institutes to jointly  develop and  propose  actions, including seeking collaboration on a wider EU level 

	189 
	Technology  push:  laboratories  considering technology transfer not an opportunity but as a threat to their intellectual property 
	WP26 
	Promote better licensing strategies and the creation of start-up companies 

	190 
	Technology push:  low  readiness  Jeve! of  fusion technologies 
	WP26 
	Early evaluation of technology readiness Jeve! and competitive advantage; and supporting technology demonstrators 

	191 
	Technology push:  industry  not  willing  to  adopt external technology solutions 
	WP26 
	Specific communication with industry showing the importance of extemal technologies, with success stories as examples 
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	192 
	Technology mediation: long time required to finalise a transfer 
	WP26 
	Conduct closer communication in  mediations in order to decrease the time required for technology transfer 

	193 
	Technology mediation: lack of availability of fusion experts 
	WP26 
	Promote the integration oftechnology transferas an objective in research projects 

	194 
	Technology promotion:  difficulties in quantifying and maximising  effectiveness 
	WP26 
	Develop  additional  (outside the Broker Network)  communication channels to assist in Technology promotion 

	195 
	Skills  shortage  (in  fusion  community,  staffing situation, etc.) 
	WP25 
	EUR.Ofusion KM plan (EEG, collaboration with ITER, and F4E, etc.)+  use of high-level consultants with knowledge to share+  develop team spirit. 

	196 
	Unattractive DEMO economics. 
	WP8 
	Identification of cost drivers + make every system design lead cost-aware. 

	197 
	Unavailability of facilities/ infrastructure. 
	WP8 
	Mitigation to reduce occurrence probability  (1) Set-up of technology hubs and pilot plants in EUROFusion, (2) discuss well in advance with potential contractors, (3) intemational collaboration. 
Mitigation to reduce impact: Depending on the technical issue cause by the event: (1) Tests postponed to the next phase ofDEMO with increased risks (lower maturity), (2) replacement of the m issing data by a simulation (if possible), (3) try to find alternative facilities. 

	198 
	Lack  of  industrial  involvement/  support  ( due  to many  factors,  e.g.  shortage  of  skill,  knowledge, interest from industry). 
	WP8 
	Mitigation to reduce occurrence: Discuss with potential contractors in advance, place small contracts to establish a relation, try to establish a long-term partnership with industry (seems to be a very difficult task for the moment as fusion is not yet attractive to industry). Mitigation to reduce impact: Develop and/ or keep competence inside the fusion community (EUR.Ofusion, F 4E  and  ITER),  transfer  from  industry  some  of  the  knowledge  (by consultancy contract, etc.). 

	199 
	Communication and stakeholder engagement. 
	WP25 
	Set-up of the Information Management Support Office (IMSO) inside EUR.Ofusion, various discussions with stakeholder representatives about stakeholder requirements. 

	200 
	F ailed ( qualification) tests. 
	WP8 
	New R&D pian and/or selection of another design variant. 

	201 
	Impact of ITER delay on DEMO project. 
	WP8 
	Mitigation to reduce occurence: None. 
Mitigation to reduce impact: Search input from other devices (note: in case this mitigation 


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


 
	Critical risks & risk management strategy 
Grant Preparation {Critical Risks screen) � Enter the info. 
Risk number 
Description 
Proposed Mitigation Measures 
Work Package No(s) 

	
	
	
	action is not possible, this risk will likely force DEMO to make assW11ptions, which will increase the risk for the later phase of the DEMO project). 

	202 
	Restrictions on the collaboration with Russia. 
	WP25 
	Search for altemative solutions (both in EU and through international collaboration). 

	203 
	No relevant DEMO plasma scenario. 
	WP8 
	Various plasma scenarios are being investigated; physics models and control strategy are improved; use of existing  facilities to verify model validity. 

	204 
	Poor  scientific  R&D  results  addressing  important physics behind DEMO technical challenges. 
	WP8 
	Many technological variants  are currently investigated +  WPPRD  programme to  keep advanced R&D and potential mitigation technology under study. 

	205 
	New COVlD confinements/ constraints. 
	WP25 
	Mitigation to reduce occurrence: None. 
Mitigation to reduce impact on non-experimental work: Add the possibility to work remotely from home (Zoom, Office 365, etc.). 
Mitigation  to  reduce  impact  on  experimental  work:  Add  the  possibility  to  conduct experiments remotely. This mitigation action will not work, however, if the experiment is stopped or the facility is shutdown due to logistic issues. 

	206 
	Loss of know ledge retention (dueto retirem ent, long cycle, lack of proper storage tool/environment, etc.). 
	WP25 
	EUROfusion KM plan (EEG, collaboration with ITER  and  F4E, etc.) including IMSO implementation of tools that will facilitate knowledge collection, storage and retrieval. 

	207 
	Unattractive/  insufficient  performance  of  DEMO systems. 
	WP8 
	Many system design variants are currently investigated. 

	208 
	High  Beta,  highly  shaped  plasma  scenarios  not reliable  for  long  pulse  operations The  campaign participation and all related work is moved from WPSA to under WPTE. 
	WPl 
	Consider a less demanding altemative scenario in view of its application in ITER and DEMO 

	209 210 
	Negative Ion Beams not enough energetic to give realistic insight on the high energy particles physics of ITER and DEMO. 
Extemal  circW11stances causes  higher  costs  of operation of facilities and hardware purchase 
	WP2 WP25 
	Consider altemative heating techniques, e.g. using Ion Cyclotron schemes 
No mitigation action for the occurrence. 
In case of occurrence, mitigation action: rescoping of the activity. 


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


 
	Critical risks & risk management strategy 
Grant Preparation {Critical Risks screen) � Enter the info. 
Risk number 
Description 
Proposed Mitigation Measures 
Work Package No(s) 

	211 
	Non-availability  or  delay  of  operation of unique facilities (e.g. W7X,NBTF, ELISE, JEL.)  due to technical issues 
	WP3,  WP2,  WPl, WP6 
	None 

	212 
	Non-availability or delay of operation of facilities (Medium  Size  Tokamak, linear  facilities)  due  to technical issues 
	WPl, WP5 
	Move  the  activities  to  other/  available  facilities  (international  facilities  could  be  also considered); bring forward preparatory actions 

	213 
	Delay of PEX and other critical upgrades 
	WPl, WP5 
	rescoping  activities, resource levelling and reprioritization 

	214 
	Extemal partner within international collaboration unilaterally change of priorities 
	WP25 
	Optimize the coordination between EUROfusion and extemal partners 
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	Project Reviews 
Grant Preparation (R.eviews screen} - Enter the info.

	Review No 
	Timing (month) 
	Location 
	Comments 

	RV1 
	30
	Brussels 
	Review to be scheduled in line with Euratom mid term evaluation 
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Statement about the evaluation of the grant proposal 
EUROfusion is pleased with the thorough assessment of our proposal by the panel. We will take all recommendations to heart, and we will diligently follow them up. Many of the recommendations of the panel are of a more generic nature and indicate information they would have liked to have seen in the original proposal. Only a limited number of the recommendations require direct changes in the Consortium Work Pian, and these are taken into account in the Annex 1B that is submitted to the SyGMA portal. We have described aur reactions in a document that has been discussed by the General Assembly (36th EUROfusion General Assembly meeting on 13-14 October 2021 -Agenda item 4.1.b) EUROfusion Grant Evaluation (lnformation)). 
Statement about the status of the UK and CH as associate members to Euratom 
At the point of submitting this document to SyGMa there is still lack of clarity about the status of UK and CH as associate members to Euratom. ln case these countries don't associate they will be involved in the EUROfusion programme as associated partner to MPG. Since the EUROfusion programme is highly integrated, we did not amend the description of the work programme, as this will be carried aut in a similar way whether or not these countries are associated to Euratom. The only exception would be the JET programme, as there is a risk that it may not continue in case the UK doesn't associate to Euratom. Nevertheless, we still left it in the description of work. ln the budget tables we have taken the UK and CH aut and we have added additional budget tables for these countries, that need to be included in the grant when these countries associate to Euratom. 
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Change Log 
Reason for change  Version  Date AnnexlB  approved by the General Assembly on 13-14 October 2021 
(EUROFUSION GA (21) 36-4.lc-Consortium Work Pian 2021-25 Annex 
1B  v.LO  1.0  12 Oct. 2021 
Revised version of Annex 1B for submission into SyGMa of the draft grant agreement: 
· Minor changes to Deliverables, Milestones and Critical risks in
various Work Packages 1.1  28 Oct. 2021 
· Update of section 3.10.3 List of equipment, infrastructures and
other assets purchased for the new investments
· Reference to Annex2B included in section 3.11.5.2 Unit cost for
mobility of personnel
Revised version of Annex 1B following the comments from EC on the draft grant agreement: 
· Statement about the evaluation of the grant proposal
· Participant list deleted
· Table 3. la  List of Work Packages deleted
· Table 3.lb  List of Deliverables deleted 1.2  4 Nov. 2021 
· Table 3.lc  List of Milestone deleted
· Table 3.ld  List of Critical Risks & Mitigation Strategy deleted
· Section 3.11.4: Split of purchase costs between Equipment and
Other Goods and Services
Correction of Deliverable title and due date (BB.D.02) Further modifications requested by the EC: 
· Table 3.11.1 Summary of resources per Beneficiary to be made
consistent with Annex 2 (unit costs) 1.3  19 Nov. 2021 
· Correction in Section 3.11.6 'in-kind contributions' provided by
third parties
lnclusion of Attachment 1 Annual Work Pian 2021  1.4  26 Nov. 2021 Revised version of Annex 1B for Amendment n. 1 to the Grant Agreement: 
-Revision of section 3.2- 02 WPSA: Exploitation of JT-60SA
· Addition of new investment (section 3.10.2)
-Revision of section 3.11 Resources and update of summary tables for  2.0 27Jun. 2022 
each Work Package
-Revision of grant deliverables and milestones
Annex 1B for Amendment n. 1 to the Grant Agreement submitted into 
SyGMa. Further modifications to the version approved by the GA in 
EUROFUSION (22) 39 - 5.2 Amendment to Annex 1B - /ssue 2 _ - 13 June  2.1  24 Aug. 2022 2022 (Decision): 
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	Reason for change 
	Version 
	Date 

	-Revision of list of critical risks;
-Changes in WPRM work description concerning the new investments;
- Changes in WPCOMM work description concerning the termination of the Fusion Expo;
-Change of Beneficiary CU number;
-Minor revision of Summary of Resources tables section 3.11.1; -Minor revision of Subcontracting items section 3.11.3: -Changes to "in-kind contribution" section 3.11.6;
-Addition statement about Annual Work Pian (Attachment 1)
	
	

	Revised version of Annex 1B for Amendment n. 2 to Grant Agreement: 
· WPTE: Description of Work (DoW) JET Operation until end 2023
· WPSA: Update lnternational collaborations
-WPAC: Use of HPC Leonardo, change of due date AC.D.06 and AC.M.07
· WPDES: Update description industrial involvement
· WPMAG: Update Gantt chart, international collaborations and change of  due  date of  MAG.D.02 and MAG.M.03; change grant milestone MAG.M.02
· WPBB:  Update  DoW,  Gantt  Chart,  international  collaborations, description of industrial involvement, list of facilities; change of due date of BB.D.05 and BB.M.04
· WPPES: Update DoW, description of industrial involvement
· WPTFV:  Update  DoW,  Gantt  chart,  international  collaborations, description of industrial involvement
· WPBOP: Revision Objectives and DoW, update Gantt chart, description of industrial involvement and international collaborations; change of due date of BOP.D.03 and BOP.M.03
· WPRM: Revision objectives, DoW, Update Gantt Chart, international collaborations, list of facilities
· WPMAT: Update objectives and  DoW, Gantt  chart, description of industrial involvement, list of facilities
· WPPRD: Update objectives, DoW, Gantt chart -WPTRED: change title of deliverable TRED.D.01
· Section 3.10.2: revision description DIPAK
· Section 3.10.3: Update equipment list for DIPAK
	3.0 
	28 Aug. 2023 
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	Reason for change 
	Version 
	Date 

	-Update of Section 3.11 Resources
-Addition of Section 3.12 Procurement of equipment for KIPT (Ukraine) -Chapter 4: Fig. 4.1.2 PMU Organigram- PMO replaced with IM&SO
	
	

	Revised version of Annex 18 for Amendment n. 3 to Grant Agreement: 
Section 3.2 - Fusion Science 
lntroduction of the new organization (PSD and DSD) and new scope (Artificial lntelligence and Machine Learning Methods). 
01-WPTE
New objectives (JT-60SA exploitation, key enhancements on COMPASS Upgrade), EU-China collaboration on BEST added.
02-WPSA
JT-60SA exploitation removed from the objectives, Grant Milestones and Grant Deliverables as new planning.
03-WPW7X
Further enhancements were added to the objectives.
04-WPAC
New TSVV added to the objectives.
Section 3.3 - Fusion Technology 
lntroduction of the new organization (ITD and IDD) and new elements in the scope (VNS feasibility study and ITER Handbook activities). Revised planning for DEMO with root causes and justification of delaying DEMO Gates 2 and 3 and introducing simplified scope for the Gate G2a (with objective of baseline review). 
08-WPDES
Changes to the Gantt Chart planning as per DEMO replanning, new scope for VNS and ITER Engineering Basis Handbook, collaboration with China scope  added,  renaming  and  replanning  of  Grant  Milestones  and Deliverables related to the DEMO baselines.
09-WPMAG
Changes  to  the  Gantt  Chart  planning  as  per  DEMO  replanning, rescheduling of some activities expected in 2024 to 2025, change of winding packs scope by focusing on feasibility demonstration rather than down selection, list of involved industry extended, removal of planned use of  EDIPO and CSMC facilities, renaming and replanning of Grant Milestones and Deliverables.
10-WPBB
Changes  to  the  Gantt  Chart  planning  and  Grant  Milestones  and Deliverables as per DEMO replanning.
11-WPPES
Changes to the Gantt Chart and Grant Milestones and Deliverables as per DEMO replanning, replacing detailed workplan activities after 2025 by general  objectives. Postponement of  Feasibility assessment  of  the
application of the MEST for the supply of se and PF coils" due to delays
	4.0 
	24 June 2024 
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Reason for change  Version  Date 
in  MEST  procurement.  Elimination  of  possible  international collaborations and update of the involved industry. 
12-WPDIV
Only  for  DEMO  Divertor:  changes to  the  Gantt  Chart  and  Grant Milestones and Deliverables as per DEMO replanning and work progress. 13-WPHCD
Changes to the Gantt Chart and Grant Milestones and Deliverables as per DEMO replanning.
14-WPTFV
Changes to the Gantt Chart and Grant Milestones and Deliverables as per DEMO replanning.
15-WPBOP
Changes to the Gantt Chart and Grant Milestones and Deliverables as per DEMO replanning.
16-WPDC
Changes to the Gantt Chart and Grant Milestones and Deliverables as per DEMO replanning.
17-WPRM
Changes to the Gantt Chart and Grant Milestones and Deliverables as per DEMO replanning. Addition of BB RH facility, removal of RMTF facility in the U K from the list of facilities. Collaboration with China scope detailed. 18-WPMAT
Changes to the Gantt Chart and Grant Milestones and Deliverables as per DEMO replanning, scope simplification (some baseline materials to be qualified and not yet manufactured). US collaboration on modelling of fusion neutron irradiation effects removed, MNB industry added, LVR-15 facility removed from the list of facilities.
19-WPSAE
Changes to the Gantt Chart and Grant Milestone and Deliverable as per DEMO replanning. Collaboration with US, Japan and China detailed, lists of industry and facilities updated.
20-WPENS
Description of work updated (contribution to testing prototyping, more experimental programs  and  evaluations,  benchmarking,  additional transversal activities) to reflect DONES work program update. 21-WPPRD
Changes to the Gantt Chart as per DEMO replanning, (Grant Deliverable and  Milestones related  to  IC  and  NBI  H&CD  potential  for  DEMO postponed till end 2025).
Section 3.8: lnternational collaborations 
Reduction of scope in the collaboration with Russian Federation. 
Section 3.10 New lnvestments 
Breeding Blanket Remote Handling facility added. Remote Maintenance test rigs removed. 
Section 3.11 Resources: Update 
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Reason for change  Version  Date Section 4  Management Structure and  Governance: Update to reflect 
PMU re-organization. 
Revision requested by the EC: 
Section 3.11.3, page 261 
Modified description of task and justification of last subcontracting item in the list. 
Section 3.10.2.2 
Sentence about  commitment to  be  confirmed by  UKAEA on  new  4_1 S Nov. 2024 investment CHIMERA deleted. 
Section 3.10.3 List of equipment 
Footnotes about  investments to  be  confirmed by  U KAEA on  new investments CHIMERA and  H3AT deleted. List of equipment for H3AT corrected. 
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1  PROJECT OBJECTNE 
1.1 Introduction and outline 
Fusion powers the sun and all the stars in the universe. Harnessing fusion on Earth to create power and electricity would potentially help satisfy the worlďs growing  demand for both in the  future sustainably. The European Commission's  proposal for the Euratom programme in Horizon Europe states the need for "an ambitious yet realistic roadmap to fusion electricity by 2050". EUROfusion's updated European Research Roadmap to the Realisation of Fusion Energy ("the Roadmap") 1 aims to acquire the necessary knowledge to start constructing a demonstration fusion power plant (DEMO) five years after ITER is in full-power operation. DEMO will deliver fusion electricity to the power grid early in the second half of the century, on the path to wider fusion deployment. 
This proposal presents the EUROfusion action pian for the Horizon Europe framework period. This corresponds to the yellow part of the fusion roadmap, schematically depicted in Figure 1.1.1. 
Short-term  Medium-term  Long-term  -a.. v, C ro 
+-' 
♦  ♦  ITER 
First plasma  Full performance 
L.. 
Consistent  Commence  Electricity 
concept  construction  production 
DEMO  ♦  a.. o 
Material research facilities IFMIF/DONES  ---------------�--- C Stellarator as fusion plant?  · 1111111111 Ill li li Ill Ill Ill I Ill I Ill I I 11111111111111111 ►  ·-Q 
Lower cost through concept improvements and innovations 
Milestone 
1              Horizon  Europe 
Figure 1.1.1: Schematic diagram afthe Eurapean Fusian Raadmap 
Based on the achievements obtained during Horizon 2020 (see Section 1.2), the pan-European effort towards fusion electricity foresees a crucial step forward in the development of the Roadmap during Horizon Europe, with the following high-level objectives: 
1. Construct and commission ITER - this objective is formally the responsibility of ITER IO and the Domestic Agencies but EUROfusion will be progressively involved;
2. Secure the success of future  ITER operation via  preparation and  experiments on present devices;
1  European Research  Roadmap to the Realisation of Fusion  Energy,  ISBN 978-3-00-061152-0 (Novem ber 2018) 
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3. Develop the conceptual  design of a DEMO fusion power plant;
4. Finalise  the  design  and construct  a fusion  spectrum  neutron  source  (IFMIF-DONES) - this objective is not fully in the hands of EUR  Ofusion;
S. Advance the stellarator as an alternative approach to fusion power plants;
6. Prepare the ITER and DEMO generations of scientists, engineers  and operators;
7. Promote innovation and European industry competitiveness in fusion technology and beyond.
At the time  of the  writing  of the first version  of the Consortium  Work  Pian, a number  of (specific) developments were foreseen for Horizon Europe: 
· The  first  plasma  of  the  international  ITER tokamak. 2  EU ROfusion  would  prepare  the  EU involvement  in the ITER exploitation phase, jointly  with Fusion  for Energy and all other EU stakeholders;
· The development  of the Conceptual  Design  of DEMO  to  a stage at which  assessments  of technical  feasibility,  safety, licensing  issues and life-cycle  costs  could  be undertaken  at the Conceptual Design Gate Review.
· The first physics  campaigns  on the satellite  tokamak  JT-60SA, located  in Japan. EUROfusion would coordinate European exploitation activities;
· A facility review3, to assess which facilities are needed for the programme from 2025 onwards;
· The construction and commissioning of two new European tokamaks: the COMPASS-Upgrade (COMPASS-U) tokamak in Prague, Czech Republic, and the super-conducting Divertor Tokamak Test (OTT) facility in Frascati, Italy. Both devices are built primarily with national  funding, but EUROfusion is involved in parts of the procurement and their future exploitation;
· The start of the construction of the  lnternational  Fusion Materials  lrradiation  Facility - Demo Oriented  NEutron Source (IFMIF-DONES);
· The restart of the operations of the Wendelstein  7-X stellarator (G reifswald, Germany) with its new actively-cooled divertor that will enable stationary operation on all relevant timescales at high  performance.  Towards  the  end of Horizon Europe, a strategy  for a changeover  of the plasma-facing components to full metal would  be developed.
The original  proposal addressed  the  above high-level objectives,  capitalising  on the progress  made during Horizon 2020. The strategy  depicted in it is based on the assumption  of a budget for Horizon Europe that is smaller than that during Horizon 2020.4 Such strategy will allow EUROfusion to address crucial  issues for ITER, raising the effort  in DEMO  developments with  a progressive  involvement  of industry,  and providing  an interconnected  approach  to fusion  science  R&D  between  experimental facilities, on one hand, and a reinvigorated theory and numerical simulation effort, on the other. 
2  lt has to be noted that operation of ITER with first wall and divertor is foreseen from the end of  2028 onwards in the 
present sched u le. 
3  A first facilities review was held in 2008: R&D Needs and Required  Facilities for the Development of Fusion as an Energy 
Source, Report of the Fusion Facilities Review Panel, European Communities, October 2008, ISBN 978-92-79-10057-4. 
4  This proposal is  based on  a total European  Contribution for  the period 2021-2025 amounting to about 750 M€; in 
comparison the total European contribution to EUROfusion for the years 2014-2018 was 778 M€ {including the New JET Operating Contract). 
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The present amendment oj the proposal is fu/ly in line with the original approach, but naturally takes into account the evolution oj the boundary conditions, the delays in some oj the developments, and a number oj new opportunities that have manifested over the first few years oj the activities. 
As, in addition to the general approach, most oj the original objectives remain valid, os we/1 os most oj the instruments for their achievement, deviations from the origi  na/ text for the proposa/ are kept to a minimum.  This approach is also corroborated by the Facilities Review exercise, concluded in Spring 2024, which generally endorses aur vision and does not suggest ony drastic change to the spectrum oj infrastructures that are availab/e to the Consortium, or are under construction or consideration. 
The remainder of this chapter first describes the main achievements of EUROfusion during Horizon 2020 (section 1.2), then summarises the objectives of the proposal in Section 1.3, while Section 1.4 focuses on describing the concept and approach. The expected impact of the proposed programme is detailed in Chapter 2. While the first two chapters focus on  the overall strategy and impact of the proposal, Chapter 3 details the implementation of the activities through individua! Work Packages, which are  embedded in a specific organisational  structure.  Chapter  4  presents the management structure  and  governance,  procedures  for  the  allocation  of  activities,  the  various  peer-review processes,  and  the  coordination  of  the  different  Work  Packages.  Finally, Chapter  S  details  the resources and costs. 
The Specialised Committee on Participation in Union Programmes has not adopted yet the Protocol I (i.e. Programmes and activities in which the UK participates), and it is not yet clear which part of the UK financial contribution to the Euratom R&D programme will be channelled to EUROfusion. To deal with this  uncertainty, which, given the size  and  importance of the UK financial  contribution, has significant implications, we have labelled in Chapter 3 the specific activities that can only be done in/with the United Kingdom  (e.g. JET and MAST  operation, Remote  Handling, use of specific test facilities) with a t.  lt should be noted that it is very difficult to disentangle the UK activities from the rest of EUROfusion (as the programme is highly integrated). The U Kis deeply involved in many activities that are described in Chapter 3. 
1.2 Main achievements during Horizon 2020 
During Horizon 2020, EUROfusion has seized the unique opportunity to develop an integrated scientific programme including experiments and modelling using different-sized tokamaks  (i.e. the medium­ sized devices ASDEX Upgrade and TCV and the worlďs  largest tokamak, JET) and high-performance computers, to provide a step-ladder approach for extrapolations to ITER and DEMO. ln parallel, the development of fusion technology for DEMO has been strengthened to be ready for the DEMO step once ITER reaches its goals in the 2030s. Education and training have been, for the first time, an integral component of the common EU Fusion Programme, significantly enlarging and improving the talent pool available to this long-term programme. 
The achievements of the Horizon  2020 programme are reflected in the increasing number of high­ quality scientific papers published by the members of the EUROfusion consortium (see Fig. 1.2.1). They are further illustrated by the fact that EUROfusion-supported work has been awarded with various prestigious prizes as amongst others the Nuclear Fusion Award (awarded in 2015, 2017, 2018, and 2020 to first authors publishing on EUROfusion-funded work), the SOFT lnnovation prize (EUROfusion­ funded work was awarded with the ť1 and 2nd prize in 2018 and the ťt, 2nd and 3rd prize in 2020) and the FPA Leadership Award to one of the Department Heads in EUROfusion. 
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A number of successful and significant steps were undertaken for the ITER programme.  Operation of the Neutra I Beam Test Facility ( NBTF) was started in Padova, Italy. This will be used in Horizon Europe for developing  and testing the  Neutral  Beam  lnjection  heating  for  ITER. Plasma physics  research  on present devices,  backed up by theory  and modelling,  has largely focused on the preparation of ITER operation,  presently planned to start in 2025. A unique feature of the EU programme is the operation 
of facilities  with  metallic  walls,  ASDEX Upgrade  (Garching,  Germany),  JET (Culham,  UK), and more recently WEST (Cadarache, France). While initial operation after the switch from carbon to metal walls indicated  a loss  of  plasma  performance,  it  has  been  possible  to  develop,  during  Horizon 2020, countermeasures to largely recover the situation; a vital advance since ITER and DEMO will have metal walls.  These  developments also  benefit  the  optimisation  of  plasma  operation  in  JET for  the  D-T campaign envisaged in 2021. 
154  202  574 
752 
1135 
Figure 1.2.1: Publications o/ EURD/usion during Horizon 2020 per year. The year 2014 is at the top (with 202 papers) and then the years increase in clockwise direction; the last year is 2021. The total number o/ papers is 6972.         Especial/y in 2014 and to some extend also in 2015, papers were sti/1 acknowledgingfunding from EFDA. 
A very serious  concern  for  ITER high-performance  operation  identified  in the 2012  version  of the European Fusion  Roadmap  was the  detrimental  impact of  virulent  instabilities  at the plasma  edge (Edge Localised Mode s= ELMs). Severa I promising operational regimes and techniques have now been identified  in  the  different  European  tokamaks,  with which  these  instabilities  can be mitigated  or avoided. This is backed up by theory and simulations;  a great step forward in this direction has been the first-time modelling  of multiple ELM cycles with the JOREK   code. A Shattered Pellet lnjector (SPI) was installed on JET, in collaboration with  ITER and the US DoE, and has given important new insights into mitigation  of disruptions  and the related  occurrence  of runaway  electrons.  lncreased  emphasis was laid on the study of plasma operation  in H and He, since  ITER will be commissioned in the non­ nuclear operation phase using these gases rather than the D-T mixture.  lt was clarified how access to good confinement  can be reached under these conditions.  These developments make sure that  ITER, once operational,  can proceed  quickly and efficiently  towards  reaching  its goals. ln Horizon Europe, this line of the programme  will focus on the practical  implementation in ITER using advanced control methods  to optimise  plasma  performance  while  at the same  time  staying  away  from  operational boundaries. The tight co-ordination, especially on the medium-sized tokamaks,  together with the new 
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element of Enabling Research projects and the advances in theory and simulations, such as nonlinear MHD simulations, have paved the way for a full integration of the elements during Horizon Europe. Prospective physics  elements  beyond  ITER,  such  as  non-standard  plasma  shapes  with  negative triangularity that have promising features in terms of care performance and exhaust issues, have been highlighted in Horizon 2020 and will be explored further in Horizon Europe. 
lt was envisaged in the 2012 version of the European Fusion Roadmap that the EUROfusion DEMO programme should prepare a conceptual design by 2020, i.e. an integrated design in which no principal showstoppers exist, and  the  envisaged goals are met with enough margin, namely net-electricity production with a self-sufficient fuel cycle that allows to take the step to a fusion power plant. At the time, it was thought that this goal could be achieved by building on the ITER physics and technology basis and that the necessary research and development to bridge the gaps between ITER and DEMO could be carried out in a straightforward manner. However, it was realised that a different, more holistic approach was necessary to the design and R&D efforts, in order to address and resolve the remaining knowledge gaps in a number of technical areas (i.e., breeding blanket, remote maintenance, divertor, tritium and materials).  The  adoption of  such  holistic approach has  highlighted that  the integration of all systems into a plant architecture combined with DEMO plasma scenarios leads to a number of risks, which require further investigation and development of alternative design options for mitigation. The importance of evaluating and down selecting between a number of technology and design options was identified, but the required implementation effort was largely underestimated in 
the original roadmap. 
During  Horizon  2020,  fundamental  to  the  European  DEMO  design  development  has  been  the establishment  of  a  baseline  architecture  that  integrates  all  the  major  DEMO  sub-systems  into  a coherent plant concept. This provides a framework to find holistic designs that are consistent with the DEMO  stakeholder  requirements5  and  thus  reveal  to  which  extent  current  plasma,  materials, components and system performance are adequate. A DEMO Gl gate review was executed at the end of Horizon 2020 by an independent expert panel charged with reviewing the R&D and design activities from the Pre-Conceptual Design Phase together with the pian forward and associated risks for the upcoming Conceptual Design Phase. This gate review process represents an important milestone as it is part of a progressive development towards a staged-design approach to designing DEMO, and a key step towards aligning the project with industry standardised practices. lt is the first time that the DEMO project  underwent  a  comprehensive  independent  review. The  gate  strongly  supports  the  DEMO staged-design approach and recommends a prompt transition from a research-oriented project to a design-driven project. The adoption of the philosophy of integrated design represents a significant advance  over anything previously achieved in fusion. The  panel identified four items, namely  the plasma  scenario  (including  plasma  exhaust), the  breeding  blanket,  remote  maintenance  and the nuclear building layout as most critical, and the present Horizon Europe programme is set up to tackle these with highest priority. This reflects the general finding that the extrapolation of the ITER design basis to DEMO requires significantly more R&D than anticipated at the start of Horizon 2020. The complex interplay between the different technical elements requires a DEMO Central Team (DCT) to advance  the design basis  (physics and  technology), by  implementing an agile architectural design capability, impartial analysis of options, and quick access to the expertise distributed in the EU fusion laboratories, universities and industry is needed to ensure the rapid convergence towards a feasible 
DEMO plant architecture. 
5  The DEMO stakeholders' group is made up of representatives coming from amongst others nuclear operators,
grid operators, utility operators, and nuclear waste and safety experts. 
EUROFUSION GA {24) 307 - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page 307 of 307
The 2012 version of the European Fusion Roadmap was written under the assumption that the first ITER plasma would take place in 2019 and high-performance D-T operation of ITER would start in 2027. Due to the progressive ramping up of the ITER Organization and Domestic agencies, and the initial low maturity level of ITER design, these dates have shifted to late 2025 and 2035, respectively. lt is also for this reason that the work on the DEMO  design had to be amended. Therefore, while  only partly achieving the original goals, the work in Horizon 2020 has been extremely valuable in identifying all the above issues, and to steer research into directions where the largest gaps have been found. A number of important developments have indeed been made in preparation for Horizon Europe, in view of bringing the DEMO concept design to a level mature enough to develop the subsequent Engineering Design Phase. Additionally, efforts were made to make the extrapolation from DEMO to the First-of­ a-Kind (FOAK) Fusion Power Plant smaller and therefore quicker 
An important element in the EU DEMO strategy is the use of ITER for testing tritium breeding in so­ called Test Blanket Modules (TBMs). To help accelerate progress in this field, the EU DEMO blanket options were refocused on two concepts based on two different coolants, 6 which together cover most of the technological challenges that can be anticipated even in a wide range of concept options. A novel  concept  of  direct  fuel  reinjection  has  been  developed  to  decrease  the  tritium  inventory compared to the concepts studied before. This in turn has major benefits for blanket performance and the overall plant safety. 
ln the field of materials for DEMO and beyond, the development of neutron-resilient low activation materials that maintain their structural and thermal properties in a wide operational window has progressed very well. These include reduced-activation ferritic-martensitic (RAFM) steels and oxide­ dispersion-strengthened (ODS) steels. lncreased use of neutron irradiation tests was a fundamental element of this programme. The preliminary engineering design phase for a fusion-specific neutron source has been completed in Horizon 2020, in close collaboration with F4E. This facility, the DEMO Oriented NEutron Source (IFMIF-DONES), has been included in the ESFRI Roadmap and will allow accelerating the material testing in a fusion-relevant neutron spectrum. 
An area highlighted particularly in the 2012 Roadmap was the exhaust of power and particles. lt is not clear at present if the ITER divertor solution is adequate for the more stringent DEMO requirements with much higher fusion power per plasma surface, potentially leading to even higher wall loading than in  ITER.  During  Horizon  2020,  power  exhaust  in  the  ITER configuration  has  been  improved  by developing different schemes  to  spread the  power more  homogeneously  over the  wall  through electromagnetic radiation originating from additional 'seeď impurities in the plasma. These schemes were demonstrated to be feedback controllable, a major development both for  ITER and DEMO. ln addition,  a  comprehensive  Plasma  EXhaust  (PEX) strategy  was  developed  to  explore  alternative divertor configurations and target components with the aim of qualifying them for DEMO in the first half of Horizon Europe, in ASDEX Upgrade, MAST-U and TCV, and to then test the optimum solution as prototype for DEMO in the DTT tokamak. 7 Severa I upgrades to existing tokamak facilities financed by EUROfusion are under way and will be fully exploited in the Horizon Europe programme to assess these alternatives. An initial exploration of the alternative divertor configurations was already conducted on the  TCV tokamak, albeit at relatively modest heating power for the time being. The PEX  strategy includes plans for an involvement in the DTT tokamak, whose construction is now under way in Italy 
6  The TBM concepts Europe will test in ITER are based on Water-Cooled Lithium Lead (WCLL) and  Helium­
Cooled Pebble Bed (HCPB); the latter concept will be developed in collaboration with the Republic of Korea. 7  M. de Baar, M. Groth, A. Loarte, D. Maisonnier, G. Mazzitelli, W. Morris, R. Neu, H. Reimerdes, M. Rieth, E.
Tsitrone, H. Zohm (chair), Report ofthe AHG on ,Strategy for the Plasma Exhausť  (,PEX AHG') - Phase 2. 
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with the aim to address the exhaust problem at a larger scale than in the present devices. 8 Finally, actively-cooled ITER W-monoblocks have been exposed in Magnum-PSI up to deuterium fluences of >1029 m·2, corresponding to one full power year of ITER operation (i.e. many years of operation in practice), without visual degradation, paving the way for their reliable use in ITER. A full integrated test
in WEST has been started and will be completed in Horizon Europe.
A major highlight of Horizon 2020 has been the completion of the superconducting Wendelstein 7-X stellarator, which came into operation at the end of 2015 and was operated with strong EUROfusion participation from 2016 onwards. ln this first operational phase, W7-X overachieved the target parameters and the scope of programmatic goals. A record fusion triple product for stellarators was achieved in high-density plasmas as well as pulse lengths up to 100s. Quiescent, detached divertor plasmas for more than 30s demonstrated safe divertor operation. The beneficial effect of stellarator 
optimisation on residuaI plasma currents and the plasma confinement was confirmed in Horizon 2020. As a result, the Horizon Europe programme foresees a sustained EUROfusion programme towards the development of the stellarator as an alternative to the tokamak line for fusion power plants. 
Despite some setbacks, which are natural in such a complex endeavour, dealing in most cases with first-of-a-kind devices and concepts, and relying on international interdependencies, we look back on a very successful first cycle of EUROfusion in Horizon 2020. The following Horizon Europe proposal builds on the lessons learned along the implementation of the European Research Roadmap to the Realisation of Fusion Energy. 
1.3 High-level objectives during Horizon Europe 
ln Sec. 1.1 the original high-level objectives for the Horizon Europe were listed: 
1. Construct and commission ITER - this objective is formally the responsibility of ITER IO and the Domestic Agencies, and EUROfusion will be progressively involved;
2. Secure the success of future ITER operation via preparation and experiments on present devices;
3. Develop the conceptual design of a DEMO fusion power plant;
4. Finalise the design and construct a fusion spectrum neutron source (IFMIF-DONES) - this objective is not fully in the hands of EUROfusion;
S. Advance the stellarator as an alternative approach to fusion power plants;
6. Prepare the ITER and DEMO generations of scientists, engineers and operators;
7. Promote  innovation and European industry competitiveness in fusion technology and beyond.
The high-level objectives are described in more detail below. 
8  M. de Baar, S. Brezinsek, M. Groth, A. Loarte, O. Maisonnier, G. Mazzitelli, W. Morris, R. Neu, H. Reimerdes,
M.Rieth, E. Tsitrone, H. Zohm (chair), Fina I report ofthe  Plasma Exhaust Ad Hoc Group (PEX AHG) - Phase 3.
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Construct and commission ITER (Roadmap Objective 1) 
Even though this high-level objective is under the responsibility of ITER IO and the Domestic Agencies, EUROfusion will carry aut several specific actions which will have impact on the ITER construction and commissioning. Specific activities during Horizon Europe include testing of the ITER Shattered Pellet lnjector on JET and ASDEX Upgrade, participation in commissioning, testing and optimising of the Neutral Beam Test Facility in Padova as well as doing supporting experiments in the ELISE and BUG ion sources in Garching.  Participation in the commissioning and preparation of ITER operation will be the subject  of  a  specific  Work  Package.  A  European  Coordination  Group,  involving  members  from EUROfusion, F4E, and the two DG s (ENER and RTD) of the European Commission has been recently setup to-amongst others-elaborate  a common EU position on the organization of the ITER operation 
· from commissioning to scientific exploitation; contribute upon demand to the elaboration of EU positions at ITER Council and STAC; ensure that key objectives set in the EU Roadmap are addressed by the ITER Research Pian and make recommendations to promote the EU vision; ensure a coordinated involvement of European engineers and scientists from the European  Fusion Laboratories in  ITER activities.
Securing ITER's success (Roadmap Objective 2) 
Europe, as  host and main contributor to the project, has a special responsibility towards  ITER, the flagship of international fusion research and the key facility of the European  Fusion Roadmap. The experiment is expected to generate for the first time plasmas  with high fusion power gain (0=10). These will be the first burning plasmas in a fusion device ever, i.e. they will be predominantly heated by the fusion-created alpha particles, a critical requirement for the feasibility of fusion as an energy source. ln parallel, the fusion neutrons, generated in large quantities, will allow for the validation of several tritium breeding blanket concepts, which are crucial for the fusion power plant. 
The operation of plasmas with fusion power output in the order of 500 MW for up to 1000 s will be an unprecedented achievement in terms of physics and technology. ln this respect preparing the success of  ITER is the most important objective of the programme during Horizon Europe. ln the present proposal, the bulk of resources is devoted to prepare and support ITER operation by addressing the R&D priorities in the ITER Research Pian. For this task EUROfusion plans to continue its comprehensive experimental  programme  in  the  existing  European  facilities,  the  Japanese  tokamak  JT-60SA  and various test facilities for plasma-facing components. This will constitute a significant gain on efficiency for ITER, as ITER will lack the flexibility of the present devices to implement and test on a relatively short time scale new ideas and solutions. Moreover, emphasis on better ITER plasma scenario design in present devices will limit the number of low performance discharges in ITER and can reduce the number of undesirable disruptions. ln particular, remaining open design questions for components, including gaining experience in a large-scale full W machine as well as diagnostics, can be answered and future ITER experiments can be prepared more efficiently. Experimental facilities, supported by strong theory and modelling, will take a decisive role in confirming the suitability of new scenarios before they are implemented on ITER. 
ITER is an international endeavour, therefore much ofthe work undertaken in this field is done in close collaboration  with  the  ITER  Parties and  with  F4E,  amongst  others  under  the  umbrella  of  the lnternational Tokamak  Physics Activity.  ln the  latter  framework  joint experiments are undertaken involving multiple devices across the world in order to address issues in the ITER research pian. lt is foreseen that EUROfusion will coordinate the preparation of ITER exploitation from the European side and therefore it has set up an EU Coordination Group  to develop an EU-wide strategy. 
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Deve/op the conceptua/ design o/ a DEMO fusion  power p/ant (Roadmap Objective 3) 
The European strategy towards the realisation of fusion energy foresees a demonstration power plant between ITER and the first commercial fusion power plants. Based on the tokamak concept, the high­ level goals of  DEMO encompass net electricity output in the range from 300 to 500 MW, a self­ sufficient fuel cycle, i.e. breeding enough tritium for its own supply, and the implementation of key features required for a commercial fusion power plant. The latter include in particular the use of materials able to withstand the neutron loads and the implementation of maintenance systems capable of achieving sufficiently high plant availability and accessibility. 
The main objective of the DEMO design and technology R&D during Horizon Europe (described in Sec. 3.3) is to advance the technical basis of a DEMO fusion power plant towards a complete integrated system concept design so that detailed assessments of technical feasibility, safety, licensing issues and life-cycle costs can be undertaken for approval at conceptual design gate review (G3). One ofthe major objectives during Horizon Europe is the establishment of a DEMO project. The design activities will significantly benefit from the experience gained in the design, construction and operation of ITER, which remains the critical machine upon which the DEMO physics validation and part of the technology basis depends. ln the present proposal, the scheduling of  DEMO with respect to  ITER has been optimised to have a construction decision for DEMO as early as possible. 
Jointly with the DEMO design activities, a number of outstanding physics, materials and engineering challenges, with potential significant gaps beyond ITER, need to be addressed. These require a vigorous R&D programme combining physics and technology aspects that have to be viewed together to find consistent design solutions. For example, suitable plasma scenarios must be combined with heat exhaust solutions, which avoid unduly high transient or steady-state heat loads to plasma facing components, thus guaranteeing their required lifetime. There are also still knowledge gaps in key reactor technologies that will not be fully addressed by ITER and therefore require further R&D. To integrate all of these aspects, an agile DEMO Central Team (DCT) will be established, a major new feature for the Conceptual Design phase. 
Experimental exploration and validation of physics and technology questions will rely on the interplay between theory and modelling and existing and new experimental facilities, including both plasma devices  and  technology facilities,  ranging  from  non-nuclear blanket  test  beds  to  specialised manufacturing trials for superconducting cables. The focus of plasma experiments will have to be on developing DEMO-compatible exhaust solutions and high-performance quiescent plasma scenarios without transient events exposing the plasma facing components to too large a power load. Central devices for this task are the existing tokamaks, JT-60SA, and the Divertor Test Tokamak, constructed in Italy as a national facility with contributions from EUROfusion once a predefined construction stage will have been achieved. 
Pre-qua/ify /ow-activation materia/s and construct IFMIF-DONES (Roadmap Objective 4) 
The development of low-activation, neutron-resilient materials has been for a long time identified as one of  the key challenges for fusion. The combination of  high neutron fluences and the harsh environment of a burning fusion plasma makes it necessary to develop new materials or material composites, verify their performance and qualify them for their application in DEMO. The latter activity is dosely related to possible licensing requirements of a DEMO facility. ln a first step, materials can be irradiated in existing fission research reactors. To that end the materials irradiation programme is 
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strengthened  during  Horizon  Europe,  also  taking  advantage  of  international  collaborations  and partners.  The ultimate  verification and validation of plasma-facing and blanket  materials for DEMO, however, require a high fluence 14 MeV neutron source, having an energy spectrum similar to that in 
a fusion power plant. For this purpose, IFMIF-DONES has been identified in the Fusion Roadmap as a key facility on the critical path to the development of DEMO.  While  prototyping  activities by F4E and QST are well  underway  at the Rokkasho Fusion  Institute in the framework  of the  Broader  Approach Agreement,  in  the  Horizon  Europe  period  these  activities  will  be  conducted  with  a  significant involvement  of  EUROfusion.  The  engineering  design  was  developed  in  the  framework  of  the EUROfusion Work  Package Early Neutron  Source during  Horizon 2020, with the objective to be ready for the start of the IFMIF-DONES Construction Phase in the early 2020s. ln addition, I FMIF-DONES was recently  included  in the European  ESFRI Roadmap.  The objective  of the  IFMIF-DONES  Preparatory Phase is to be ready for the international agreement for construction around the end of 2021. Although 
a formal decision is still pending,  it is assumed  that the construction  phase of IFMIF-DONES will start in 2022, so that the facility will  be operational around 2030 with relevant financial contributions from 
the host country  (Spain), F4E and other possible European  and international partners. 
Explore stellarators as an alternative power plant concept (Roadmap Objective 5) 
Tokamaks  and stellarators  are the leading plasma  confinement  concepts  for realising  fusion  energy. Stellarators are less mature  than tokamaks on what concerns  the realisation of a burning plasma but for a fusion power plant they have potential conceptual advantages, such as improved plasma stability 
and  intrinsic  steady-state  capability.  However,  they need  an elaborate  first-principles-based  design optimisation  to overcome  configuration-specific  issues, such as enhanced  transport  of the thermal plasma and poor fast-ion confinement. The main objective of the optimised stellarator Wendelstein 7-
X (member  of the  HELIAS family,  the helical-axis  advanced  stellarator  line) is to demonstrate the successful mitigation of these drawbacks,  drawing level with tokamak performance while maintaining 
the specific stellarator advantages. 
ln the present  European Fusion Roadmap, the stellarator development represents a strategie fall-back option, should unsolved  issues of the tokamak  become  insurmountable. Additionally,  there are clear synergies with the tokamak line, as 3-D aspects as well as long pulse operation are becoming important for tokamaks. 
Stellarator  power  plant  studies  during  Horizon Europe will focus on conceptual  questions.  From the technology  point  of view, the main  objective  is to investigate  conceptual  solutions  for the various power  plant systems and, if possible,  whether  and how they can be adapted from  tokamak systems. ln parallel,  the design of future  improved  stellarators  will benefit  from  the increased  effort  on  the development  of  configuration  optimisation  algorithms  that,  relying  on  the  latest  theoretical developments, will allow us to tailor the magnetic fields both to further mitigate stellarator operational issues and to optimise specific aspects of the plasma performance. Worldwide developments are also expected to provide inputs to this process. 
The successful  start of Wendelstein  7-X scientific  exploitation  during  Horizon 2020 will be followed during  Horizon  Europe  by  strong  validation  activities  of  the  stellarator  optimisation.  After  the completion  of active cooling  of all in-vessel components, including  a high-heat  flux exhaust system, Wendelstein  7-X will  be able  to approach  high power,  high-performance plasmas  lasting  up to 30 minutes. Achieving full performance and demonstration of the reactor potential will require upgrades 
of the heating systems and ultimately installation of tungsten plasma facing components. Wendelstein 
7-X results, together with stellarator power plant and stellarator optimization studies, will provide the
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necessary input for a decision on how to progress with a next-step stellarator device around  2030, at a time when a decision about the DEMO Engineering Design Phase needs to be taken. 
Recruit, educate and train (Roadmap Objective 6) 
The implementation  of the  Fusion Roadmap  requires  a new generation  of scientists  and engineers. ITER is one of the most ambitious scientific endeavours ever undertaken in history and will break new ground  in  fusion  research:  the  best  scientists  should  be  encouraged  to  participate  in  the  ITER programme at an early stage of their career. 
Recruitment  and training are in the hands of the European fusion laboratories.  Their personnel and research  infrastructure,  including  university  networks,  will  be  crucial  for  fulfilling  this  task. Nevertheless,  following  the  successful implementation  of the Training  and Education programmes during  Horizon 2020, common  activit ies in EUROfusion  will  become  increasingly  important  during Horizon Europe. EUROfusion's  support  of the  recruitment  and  education  efforts  within  the fusion laboratories is envisaged  for specific qualifications and excellent  scientists and engineers  at Master, PhD or postdoctoral level.  For critical qualifications, training in close collaboration with industry  will 
be encouraged. The European Fusion Education Network,  FuseNet, is a prominent  example of how fusion education can be coordinated. 
Promote col/aborations with industry (Roadmap Objective 7) 
Early involvement  of industry  in the DEMO  definition  and design is a must.  Following  lessons learnt from  the  ITER project,  industrial  project  management  must  be progressively  introduced,  and then implemented  throughout  the full DEMO  project  lifecycle.  The evolution  of the programme  requires industry  to gradually transform  its role  from  provider  of high-tech components  to driver  of fusion developments. This is not possible without  industrial  processes,  logics and structures  being adopted early on by the programme and without allowing industry to identify itself with any DEMO  follow-up project. Eventually, industry must be able to take on the main technical responsibility for commercial fusion  power  plants  after  successful  DEMO  operation.  DEMO  cannot  be  designed  by  research laboratories  alone, and requires industry support  not only in all technological  and systems aspects of the  design, but also in the management  of the project.  lndustrial  practices  must be applied  in the design  and  monitoring  process  from  an early  stage to ensure  that  attention  is given to  industrial feasibility,  manufacturability,  costs,  nuclear  safety  and  licensing  aspects.  For  all  these  reasons, industrial involvement in the Horizon Europe EUROfusion programme will be strengthened. 
Another important aspect of collaboration between fusion science and industry is Technology Transfer (both  spin-in  and  spin-off),  such  as it  is enabled  by  co-development  achieved  in  joint  R&D  and prototyping  activities  by  fusion  labs  and  (innovative)  industries.  Co-development,  teaming  with industry  in  general  and  resulting  Technology  Transfer  provide  very  effective  entry  points  for maintaining and further building  an industrial  base, technology  and capacities required for DEMO. 
1.4 Concept & Approach 
1.4.1 Main Programmatic Goals 
ln this section,  we describe  the EUROfusion  approach  to reach the high-level  objectives  described  in Sec. 1.3. The description  is structured along the eight missions of the European  Fusion Roadmaps: 
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1. Plasma  regimes  of  operation:  Demonstrate plasma scenarios (based on the tokamak configuration) that increase the success margin of ITER and satisfy the requirements of DEMO;
2. Heat-exhaust systems: Demonstrate an integrated approach that can handle the large power leaving ITER and DEMO plasmas;
3. Neutron tolerant materials: Develop materials that withstand the large 14MeV neutron flux for long periods while retaining adequate physical properties;
4. Tritium  self-sufficiency: Develop robust and reliable technical solutions to ensure sufficient production and recovery of tritium in the breeding blanket, improve tritium containment control and minimise losses;
S. lmplement the intrinsic  safety features of fusion: Ensure safety is integral to the design of DEMO using the experience gained with ITER;
6. Integrated DEMO design and system development: Bring together the plasma and all the systems coherently, resolving issues by targeted R&D activities;
7. Competitive cost of electricity: Ensure the economic potential of fusion by minimising the DEMO capital and lifetime costs and developing long-term solutions;
8. Stellarator: Bring the stellarator line to maturity to determine the feasibility of a stellarator
power plant.
Missions 1, 2 and 8 are largely focused on fusion science, whereas the remaining missions are strongly related to fusion technology. The Fusion Roadmap describes in detail the relation between the High­ Level Objectives listed on page 13 and the eight missions above. Together the eight missions completely cover the seven High Level Objectives. ln some cases, there is a direct correspondence between a mission and a High-Level Objective (e.g. in the case of the stellarator), while some High­ Level Objectives are addressed by a combination of missions, or even by all missions (e.g. in the case of training and industry involvement). 
1.4.1.1 Fusion Science 
Develop high-performance integrated fusion plasmas (Roadmap Missions 1-2 and 8) 
Horizon Europe will be an important period for fusion in general, and for the EUROfusion Consortium in particular. The ITER project is supposed to transition from the construction to the operation phase, JET will see its last operations, which will provide a number of important pieces of information for ITER, including in DT plasmas, while JT-60SA will start its commissioning and possibly its experimental campaigns. For Europe to stay at the forefront and maximise return on its ITER investment, EUROfusion will need to make all necessary arrangements to play a major role in the exploitation of ITER, taking the lead in the implementation of the ITER Research Pian. The conceptual design for DEMO will need to be developed. ln order to provide input to the DEMO conceptual design, it will be essential to integrate and extrapolate the knowledge that is gained from the existing facilities, from those that are in development, and, most importantly, from ITER. 
Such coordinated Fusion Science programme will contribute to the success of ITER operation, while addressing critical specific issues for the DEMO physics design basis, in close collaboration with the Plasma System Divisioin the DEMO Central Team. The scientific programme in support of DEMO will address the most important physics issues that have been and will be identified towards a coherent plasma scenario, in order to provide the required inputs for finalising the conceptual design. ln parallel, the stellarator approach to a fusion reactor will be advanced. Optimised configurations will be explored to assess their potential as an alternative path to the tokamak baseline. 
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The following subsections highlight the main programmatic activities along Missions 1, 2 and 8, for which the experimental facilities are ITER, JT-60SA, JET, ASDEX Upgrade, MAST Upgrade, TCV, WEST, DTT, COMPASS-U, Wendelstein 7-X, and a range of Plasma Facing Material and Component test facilities (MAGNUM-PSI, UPP, PSl-2, Jule-PSI, ... ). 
Mission 1: Plasma Regimes ofOperation 
As described in the ITER Research Pian, several open issues remain to be addressed to optimise the performance and limit the risks of plasma scenarios in ITER. These include the development and real­ time control of discharges at high plasma pressure, the compatibility between care and edge, the interaction between fusion-generated suprathermal particles and plasma waves and instabilities, the heating and current drive systems as control actuators for burning plasmas, and the avoidance ar mitigation of transient events, such as edge localised modes (ELMs) and disruptions. SeveraI building blocks of these issues can be addressed in a variety of devices, but, for both ITER and DEMO, the ultimate integrated scenarios will need to be developed in machines with metallic plasma-facing walls. 
To address these issues for ITER, together with those that are more DEMO-specific, such as finding plasma modes of operation that are ab initio free from deleterious transient events, the experimental programme is focussed on fully exploiting the rich diversity of European facilities, complemented by a transformed theory and simulation effort to provide science-based extrapolations for ITER and DEMO. The underlying physics understanding of operation requires developing an integrated approach where the science of the wall materials, plasma surface interactions, scrape-off layer, pedestal and plasma care physics are strongly coupled and interconnected (c.f. Mission 2). 
The development of plasma regimes of operation with tokamaks of different sizes, including devices with metallic walls in preparation of ITER and DEMO constitutes a major strength of the European programme. Europe will also significantly contribute to the preparation of the transit ion of JT-60SA to have a full tungsten wall. 
The primary objectives that are foreseen for these activities on plasma regimes of operation are: Ml.1  Demonstrate and qualify MHD-stable high-performance operation with metallic 
plasma facing components for ITER and DEMO; 
M 1.2  Bring physics description ( experiments, theory/simulation) of energetics particles to a 
quantitative level, including their non-linear interplay with thermal plasmas in order to control burning plasmas in ITER and DEMO; 
M 1.3  Develop integrated scenarios with controllers for long pulse, ultimately steady-state, 
operation for ITER and DEMO. 
Mission 2: Heat Exhaust System 
A strategie programme for all exhaust concepts has been defined and implemented in 2019-2020 to secure a viable solution to the problem of heat exhaust on ITER and DEMO. 9 This programme considers
conventional and advanced plasma facing components, and conventional and alternative divertor 
9  Final Report of the Plasma Exhaust Ad Hoc Group (PEX AHG), Phase 3 EUROFUSION  GA (18) 23 - 4.7 and
Report of the AHG on Strategy for the Plasma Exhaust - Phase 2 (2016). 
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configurations.  A range of facility  enhancements 10 has been funded  to address  the plasma  exhaust system challenges  (referred  to as the PEX programme).  These will be exploited  in Horizon Europe to deliver  practical  responses  to ITER operation  and to the conceptual  design of the DEMO  divertor.  A sound,  physics-based  extrapolation  towards  ITER and  DEMO  requires  a programme  that  includes theory development, modelling,  code validation and system design in the areas of divertor/scrape-off layer physics and plasma-wall interaction, including integration aspects with the care plasma scenarios (c.f. Mission 1). 
Physics  and  engineering  assessments  of  the  usefulness  and  feasibility  of  alternative  divertor configurations for DEMO, i.e. of any divertor solution that cannot be qualified by ITER, are foreseen to 
be provided  from  2023 onwards.  ln this context,  EUROfusion  will maintain  the liaison  with  the DTT facility  that  is currently  being  designed  and built  by the  ltalian EU ROfusion  Beneficiary  in order  to qualify the optimum alternative divertor solution identified as feasible for DEMO. Special attention will 
be given to fostering the synergies with the DEMO design. Specifically, EUROfusion should be ready to select a prototype  divertor  solution  for DEMO  to be implemented  and validated  in DTT when  the machine construction has reached specific technical milestones. 
Finally,  a liquid-metal  based divertor  could offer increased  lifetime  and robustness  while  handling  a similar or greater steady-state  power load compared to a fully solid divertor. 
The overall goal is to develop  and test a coherent  conceptual  engineering  design suitable  for DEMO. As part of the conceptual design work, an appropriate qualification strategy will be elaborated in which divertor  modules  suitable  for  use in dedicated  tokamaks  (such as COMPASS-U and/or  DTT) will  be tested in an integrated  tokamak environment. 
The primary objectives that are foreseen  for these activities on heat exhaust systems are: 
M2.1  Detachment  control for ITER, DEMO baseline and HELIAS operation; 
M2.2  Prepare  efficient  Plasma  Facing  Components  (PFC) operation for  ITER, DEMO  and 
HELIAS; 
M2.3  lnvestigate  alternative innovative  divertor geometries  (snowflake, Super-X, double­
null, etc.) for DEMO; 
M2.4  Develop a liquid-metal based divertor solution for DEMO. 
Mission 8: Stellarator 
Mission 8 in the Fusion Roadmap aims at bringing the stellarator line to maturity. With the first-of-a­ kind  experiment  Wendelstein  7-X (W7-X), the  specific  focus  is on HELIAS. W7-X  is optimised  with respect  to criteria emerging from neoclassical and MHD  effects. W7-X is sufficiently large to achieve collisionless  plasmas  required  to test theoretical  predictions,  and is equipped  with superconducting coils  and  a  divertor  to  demonstrate  the  benefits  of  steady-state  operation  under  reactor-like conditions. 
Horizon Europe will be the crucial  period  for the assessment  of the HELIAS line and the concept  of stellarator  optimisation.  The Fusion Roadmap  foresees a review and decision point once results from 
10  A hot cell containing two PFC test facilities will be installed at Julich. Actively-cooled ITER-like Plasma Facing 
Units will be installed in WEST.  Divertor  upgrades, including diagnostics, suitable for testing alternative divertor configuration concepts for DEMO will be installed in AUG and TCV. A second phase of enhancements scheduled to be completed in 2021 will begin on MAST-U. 
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reactor-like wall operation in W7-X will become available. 11 To arrive at this point, high-power steady­ state operation will be demonstrated in a first phase with an actively-cooled carbon-fibre composite divertor. Successive investigations will be conducted to specifically optimise targets, including in conditions of high plasma beta and low collisionality for both electrons and ions, as required for a reactor. To achieve these conditions, it will be necessary to install additional heating power, and new fuelling and exhaust capabilities. High-performance plasma operation will be demonstrated for durations of up to 30 min. The increase of plasma beta will allow the assessment of improved confinement of fast ions generated by Neutral Beam lnjection (NBI) and Ion Cyclotron Resonant Heating ( ICRH). Du ring Horizon Europe, the preparation of the replacement of plasma facing components by metallic ones will start. 
The configuration design of the next step stellarator will also be the result of an in-depth optimization process. The development of the optimization tools using advanced theoretical models is one of the objectives in Horizon Europe and will rely heavily on the overall  effort in theory and modelling organised under EUROfusion. 
A next-step stellarator device and a stellarator power plant provide significant challenges for technology and engineering. Stellarator-specific solutions for technology and engineering in the complex 3D geometry that cannot be directly transferred from the tokamak DEMO programme need to be developed. These challenges include elements such as 3D breeding blanket integration, magnet systems, and remote maintenance strategies, and will be addressed during Horizon Europe to lay the foundation for the assessment of a next-step stellarator facility. 
The primary objectives that are foreseen for these activities on stellarators are: 
M8.l  Qualification of HELIAS optimised stellarator operation and reactor-like operation 
based on W7-X results and outcome; 
M8.2  Developments of stellarator specific theory, tools for stellarator optimization and 
modelling, their validation and assessment of  predictive power  for next  step stellarators; 
M8.3  Advancement of stellarator-specific engineering and technology in preparation of a 
next-step device. 
1.4.1.2 Fusion Technology Roadmap Missions 3-7 
Mission 3: Develop neutron-resilient materials 
The performance and reliability of structural, functional and high-heat flux materials for in-vessel components are essential elements for a successful development of DEMO and future fusion power plants. The very demanding operational requirements that these materials will experience are far beyond today's experience, including ITER and fission reactors. The challenges are to improve the material radiation resistance, to predict failure mechanisms and to increase the lifetime under service conditions. Emphasis in Horizon Europe will be on a vigorous neutron irradiation programme in suitable 
11 W7-X is a theory-driven concept that has been converted into engineering and has been constructed. lts first 
operation has exceeded all expectations, giving credit to theory-based designs. 
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material test reactors and on the development of DEMO specific structural criteria for radiation-loaded components, to be able to further improve the DEMO design. 
Due to the fast 14 MeV neutron tail, the production rate of Helium (and Hydrogen) in the reactor materials under a fusion neutron irradiation spectrum is orders of magnitude higher than under fission conditions. Below doses of 20 dpa, the additional effect of He on the embrittlement is expected to be limited, but this must be confirmed and the effect must be assessed for doses above these values. To perform these materials  tests, the  dedicated accelerator-based 14MeV  DEMO  Oriented Neutron Source (IFMIF-DONES) will be constructed. The design of this facility has been completed as part of Horizon 2020, together with the qualification of its main technology elements. Construction is planned to start in Spain during Horizon Europe. 
The primary objectives of the programme in Horizon Europe are summarised below. 
M3.1  Support finalisation of the IFMIF-DONES design and construction; 
M3.2  lmplementation of a neutron irradiation programme in suitable material test reactors 
for DEMO relevant conditions. This includes post irradiation experiments to interpret the results and measure resulting material property changes; 
M3.3  lmplementation of the data in the Material Property Handbook and as appendices to 
Codes & Standards (RCC MRx. .. ), and development of DEMO specific design rules for radiation-loaded components; 
M3.4  Development  and  characterisation  of  advanced  materials  towards  industrial 
manufacturing, and industrial fabrication of baseline materials and their qualification as well as the qualification of joining technologies, in particular with regard to high heat-flux performance and fusion neutron-irradiation induced property changes; 
M3.S  Materials modelling and experimental validation. Mission 4: Ensure tritium self-sufficiency 
The performance and reliability of breeding blanket systems are crucial for the development of any future fusion devices using a DT fuel cycle after ITER, including DEMO, which will need to produce and recover their own fuel from the very beginning of operation. No breeding blanket has been built to date, and it is essential to achieve a Tritium Breeding Ratio in excess of 1. lt is important to understand the  future  availability  of  tritium  and  the  impact  of  limited resources  on  the  timeline  of  fusion development. The operation of the Test Blanket Modules (TBM) in ITER represents an important step towards validating the principles and technologies of tritium self-sufficiency. 
The recently redefined EU breeding blanket design strategy will constitute an integral part of the DEMO design effort.  Such strategy  takes  into account: the input  from the DEMO  pre-conceptual design activities, which have highlighted the importance of integration aspects associated with the breeding blanket and with Balance  of Plant  (BoP), and  the  recommendations  of a thorough technical and programmatic  assessment  of the European  breeding  blanket program,  conducted in  2017  by an independent expert panel. A number of urgent alignments of the EU ITER TBM and DEMO Breeding Blanket Programs were implemented, including the change of the EU TBM options to be tested in ITER to obtain important information from the two current breeders (solid and liquid) and coolants (helium and water) considered for DEMO. 
The primary objectives of the programme in Horizon Europe are: 
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M4.l  Advance  the technology  maturity  of the most attractive  blanket  concepts  (i.e., WCLL, 
HCPB)  for  ITER  TBM  and  DEMO,  in  particular  for  breeders,  multipliers,  high­ temperature  high-pressure  coolants  technologies,  tritium  permeation  and corrosion barriers, liquid metal magneto-hydrodynamics and manufacturing technologies; 
M4.2  Validate  (design and R&D) of the fuel cycle architecture and its underlying elements; M4.3  Develop and confirm the tritium containment control strategy; 
M4.4  Understand  the  future  availability  of  tritium  and  evaluate  the  impact  of  limited 
resources on the timeline of DEMO and develop mitigations. 
Mission 5: Implementation of the intrinsic safety features of fusion 
Fusion offers the potential for electricity generation with radiological hazards significantly lower than those of conventional fission  power reactors.  This expectation arises from the absence  of any chain reaction  in the process, and therefore no equivalent of critical events, no fissile and fertile  material, no actinides  and no fission  products  resulting  from  the process,  and no direct  radioactive  products from the fusion reaction.  However, tritium constitutes a radiological hazard, and the 14 MeV neutrons arising from  the  D-T fusion  reaction  cause activation  of structures  and components  within  the bio­ shield of the tokamak, most notably the in-vessel components.  These neutron-activated elements are mostly immobile,  except material eroded from  the plasma-facing surfaces, which  can accumulate in the vessel as active dust. 
Safety  plays  a crucial  role  in the  definition  of plant  design  choices  and  operating  conditions  (e.g. materials,  coolants,  tritium  inventory).  Safety  analyses  must  be constantly  updated  to  match  the evolution  of the DEMO  conceptual design. The development  of the safety case for DEMO will benefit from the experience  gained from licensing  ITER, which  constituted  by far the largest study of nuclear fusion  safety  ever  performed.  This analysis  provides  a very  useful  starting  point  for  DEMO  safety studies,  despite  important  differences  between  DEMO  and  ITER, such as higher  neutron  fluence, tritium self-sufficiency,  use of as-yet largely unqualified materials, much longer pulse lengths and very different coolant parameters (high-temperature, high-pressure)  and possibly the use of helium instead 
of water. 
The primary objectives in Horizon Europe are: 
MS.1  Definition of DEMO safety approach to licensing regulatory requirements; 
MS.2  lntegration of safety analyses and demonstration of safety margins in the design; 
MS.3  Development  and  maintenance  of  processes  and  tools  that  enable  DEMO  safety 
assessments; 
MS.4  Preliminary  Safety  Report  for  the  DEMO  Conceptual  Design  (including 
Decommissioning Pian). 
Mission 6: DEMO Conceptual Design 
One of the key objectives of the EU Fusion Roadmap during Horizon Europe is the development of the conceptual  design  for  DEMO.  Each  of  the  design  phases  forms  part  of  the  critical  path  to  the construction of DEMO and the ultimate realisation of fusion-generated electrical power. Work carried 
aut in Horizon 2020 has emphasised the importance of adopting an integrated  design approach based on system engineering to identify knowledge gaps, guiding the R&D programme with a clear definition 
of priorities. Only through such an approach is it possible to address the main design integration issues, 
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taking into account critical system interdependencies and inherent uncertainties of important design assumptions. 
DEMO developments will benefit as much as possible from the  ITER experience, in terms of design, licensing, and construction. The overarching principles adopted since Horizon 2020 include: (i) modest extrapolations from the ITER physics and technology basis, where possible, to minimise development risks;  (ii) robust design incorporating, where possible, praven  technologies as well as  innovations validated through realistic R&D programmes; (iii) safety features and design licensability by integrating lessons learned from ITER licensing; (iv) a "success orientated" approach of DEMO design development taking place in parallel to ITER exploitation, but relying on validation prior to construction; (v) building up on the industrial base established in bringing ITER to completion. 
To achieve the goals of the DEMO Project, a staged design approach has been adopted, consisting of three main technical phases prior to construction: pre-conceptual, conceptual, and engineering design. Design readiness evaluations, together with technology maturation and down-selection strategies are planned throughout these design phases via gate reviews. The gate reviews are introduced at critical decision points of the different design phases, to review and approve the design and progress to the next steps. 
The Pre-Conceptual Design Phase (PCD) completed in Horizon  2020 is succeeded  by a Conceptual Design Phase (CD) in Horizon Europe to mature and validate the baseline concept, by down-selecting key design technology solutions for the DEMO plant. This in turn will lead to the Engineering Design Phase ( ED) to follow and develop the detailed design and conduct extensive tests of the concepts and technologies required, preparing for the launch of major procurement activities after ITER nuclear operation has confirmed the robustness of the underlying assumptions. 
Establishing performance requirements for the design of the DEMO plant will lead to the definition of design boundaries and operating conditions that limit the number of foreseeable technical solutions of interest, and thus the development costs. Similarly, safety, an essential element of fusion energy's appeal, will have a strong impact on design. Safety considerations must lie at the heart of design choices from the beginning. 
A DEMO Centra I Team (DCT) is established, following also the strong recommendation of the Gate Gl in this direction, to advance the design basis (physics and technology) of a DEMO fusion power plant, by implementing an agile architectural design capability, impartial analysis of options, and quick access to the expertise distributed in the EU fusion laboratories, universities and industry, the latter primarily through  a dedicated  Framework Service  Contract. This is deemed necessary  to  ensure the  rapid convergence  towards a  feasible  DEMO  plant  architecture.  The  DCT  is composed of experienced individuals with technical skills and competences in tokamak  design and nuclear plant design and integration, as well as system design of the critical systems. The DCT will not only be in charge of the integration of  the  various  designs  performed  in  the  distributed  project  teams  but  will  lead  the definition of the DEMO architecture  and the design of systems driving the plant architecture (i.e., magnets, breeding blanket, divertor, primary heat transfer system), and the DEMO plasma physics and plasma scenario and the coordination of all associated activities. 
R&D requirements and the resulting development activities in the frame of missions 3, 4, S, and 6 are coherently defined in the design context. Communication with the European Gen IV fission programme and ITER have emphasised the following aspects: (i) plant integration aspects should drive R&D and not vice versa, (ii) fusion is a nuclear technology and will be assessed with full nuclear scrutiny by the regulator,  (iii)  there  should  be  a  traceable  design  process  with  a  rigorous  Systems  Engineering approach,  (iv)  the  technical  solution  should  minimise  technological  risks.  Embedding  industry 
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experience in the design from the beginning will ensure that due attention is given to technology readiness and industrial feasibility, costs, maintenance, power conversion, nuclear safety and licensing aspects. 
An important result of the work carried aut to date is the identification of the remaining science and technology gaps and of a number of DEMO operation risks. The latter arise in part from the lack of relevant complementary facilities to validate the performance and reliability of some of the most relevant DEMO system technologies, most notably the breeding blanket. 
This understanding has led to identifying two phases in DEMO's operation: phase 1 for qualification purposes, up to ca. 20 dpa, and phase 2 for the demonstration of the feasibility of fusion power production. 
As DEMO risks of being characterised by a low level of availability at the beginning of its operational life, the DCT is investigating the feasibility of constructing an ad hoc tokamak-based Volumetrie Neutron Source (VNS) to validate the blanket and the complete fuel cycle, qualifying components and processes, if this cannot be achieved under DEMO phase 1. The VNS facility would be operated in parallel to ITER and DONES (see Chapter 3). 
Other machines that are either under construction or being considered for construction (e.g. JT-60SA, DTT, etc.) and have the potential to help reduce uncertainties for DEMO will be taken into account in the DEMO design. To this end, the design validation process for the Chinese Fusion Engineering Test Reactor (CFETR) will be also considered. 
The primary objectives of the DEMO concept design phase in Horizon Europe are to: 
M6.1  Develop the necessary scientific basis (physics and technology) for a feasible and 
sound conceptual plant design; 
M6.2  Bring critical technologies for DEMO to adequate maturity; 
M6.3  Establish a structured and traceable conceptual baseline design that provides an 
integrated solution, meeting the Stakeholders requirements with sufficient margin; 
M6.4  Adopt structures and transparent Gate Reviews to bound development risks. 
M6.5  Complete a feasibility study of a Volumetrie Neutron Source (i.e,. identify and address 
showstoppers, estimate costs and main cost drivers, and define a testing strategy for the breeding blanket in the VNS together with the necessary R&D actions. 
Mission 7: Competitive cost of electricity 
This research line, carried aut in the Prospective R&D (PRD) part of the programme, investigates alternative technologies that are not part of the main DEMO programme due to their current low readiness level or higher programmatic risk, but which offer the potential for improved reactor performance, and/or lower cost of electricity, in the long-term. Such potential includes improved plant electrical efficiency, options that allow better plasma performance, higher temperatures in the coolant cycle, extended maintenance and replacement cycle, and simplified manufacturing and assembly. The aim of the PRD Programme is to increase the readiness level of these technologies, identify and promote additional promising technology options, and address plant integration issues for alternative technologies, including for  the stellarator line. This research area also addresses long-term programmatic risks, such as potential fusion supply chains, and how the scale-up and industrialisation of production and processes may be pursued. 
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Socio-Economic Studies (SES) are included in this line, to investigate the wider energy market and the public  attitude  requirements  for  fusion  energy  to  be commercially  successful.  Exchanges  will be established not only with industry but also with international energy agencies, in view of the insertion of fusion into the long-term energy policies of the different countries. 
This  work  must  be  dosely  linked  to  the  DEMO Conceptual  Design  Programme to  ensure  that development is pursued in the context of Power Plant integration. 
The primary objectives in Horizon Europe are: 
M7.1  Development and maturation of potential technologies for fusion, including advanced 
divertor,  blanket,  plasma  heating,  and  magnet  options  which  may  improve performance and electrical efficiency; 
M7.2  ldentification of additional research  requirements needed to support the concepts 
developed in M7.1; 
M7.3  Development  of  novel  materials  and  manufacturing  techniques  to  support  the 
requirements of fusion technology on a large scale; 
M7.4  lmprovement of fusion plant conceptual development tools (including for stellarators) 
so that a range of future options can be explored and the consequences of improved physics ar technology can be investigated; 
M7.S  Use  of economic modelling to investigate market opportunities and  challenges for 
fusion, including electricity generation, hydrogen production, and chemistry process heat. 
1.4.2 Enabling Activities 
1.4.2.1 Theory and Simulation  programme  in support of ITER  operation  and DEMO developments 
The gap from existing facilities to ITER and DEMO is too large to rely on empirical approaches alone. Quantitative  simulations  based  on  rigorous  theory,  science,  engineering  and  technology understanding are key  to operating  ITER and designing a demonstration fusion power plant. This applies to the  complex and multi-physics aspects of plasmas and their interactions with material surfaces, but also to material science and engineering, to neutronics and neutron-irradiation damage, and to fusion engineering in general. 
ln all these fields, a coherent programme of theory, simulation, verification and validation is set up to advance aur understanding and predictive capabilities. These advances will underpin the production of a high-quality suite of "EUROfusion-standard" software, based upon  aur research software, to interpret data from ITER and associated facilities, and reliably extrapolate to DEMO. A high level of coordination is required that  enables us  to  combine  world-class  fusion  science  and  engineering knowledge with emerging advanced computing capabilities. This is the vision for the EUROfusion Theory and Advanced Simulation Coordination (E-TASC) in the Work Package Advanced Computation. Specific "Theory, Simulation, Verification, and Validation" (TSVV) tasks are launched and organised in association with the relevant EUROfusion Work Packages orTask Forces to ensure that all programmes complement each  other, while providing an  effective "glue" to help bond the whole EUROfusion programme. Within E-TASC also a number of Advanced Computing Hubs are set up to provide the TSVVs with concrete computer science and coding support. 
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The first TSVV tasks were launched as part of the 2019-2020 Horizon 2020 programme, with focus on Fusion Science and ITER related activities. ln Horizon Europe this mechanism will be extended to tasks that  include  Fusion  Technology  and  DEMO,  such  as  materials  modelling,  neutronics  and  the development  of  a  flexible  Fusion  Systems  Code  based  on  more  rigorous  models  than  presently available. The TSVV tasks would function in a similar way as the Enabling Research projects, but over a longer timescale, ensuring the continuity that is typically needed for these developments. They are strongly connected to the EU ROfusion Work Packages. 
A  key  element  in  the  implementation  of  the  E-TASC  approach  consists  of  setting  up  Advanced Computing  Hubs  (ACHs)  in  several  host  Beneficiaries,  involving  fusion  theorists,  applied mathematicians, experts in high-performance computing, as well as in the recently developed and fast expanding fields of data science and intelligent systems. ln fact, while the best and most innovative theory and simulation research is performed when it is driven by the scientists and engineers within the TSVV tasks, other activities like the effective development of EUROfusion standard software call for a more focused and centralised approach. The ACHs are expected to provide essential expertise and support in scientific computing and software engineering for the entire E-TASC initiative and the EUROfusion  Theory and  Simulation  programme,  as well as  to help develop a suitable  portfolio  of EUROfusion standard software for the European R&D programme in support of ITER, DEMO, HELIAS and associated facilities. The key goal will be to address - in a complementary way - the needs of the EUROfusion Theory and Simulat ion programme, from plasma physics to fusion materials research and fusion  engineering,  as  depicted  in  the  Roadmap.  This  should  include  advanced  computational techniques for high performance computing on emerging exascale hardware. This programme will support a multi-fidelity approach that encompasses: 
(i) large-scale first-principles modelling on high-end supercomputers ("PFlops" and prepared transition towards Exascale);
(ii) intermediate-scale  first-principles  and  integrated  modelling  on  mid-range  platforms ("CPU hours");
(iii) fast simulators on small computers ("~ 10 ms") that can serve as reduced models entering into systems codes;
(iv) database management and data visualisation (JET database, simulation databases, multi- machine databases, etc.).
Finally, to enable the large-scale numerical simulations essential for the programme, EUROfusion will continue to support a dedicated High Performance Computing platform. This includes support for the centralised integrated modelling computing platform - the so-called Gateway, which will also host data and software distribution services. 
1.4.2.2 Education and Training 
The realisation of the EU Fusion Roadmap calls for a significant expansion in the competencies of the workforce in fusion, therefore for a focused Human Resource strategy.  ln the coming decades, the development of fusion will become progressively more technology-driven and later on industry-driven. Moreover,  fusion  must  make  the transition  from  essentially  non-nuclear  technology  to  nuclear technology. ITER is the first step in this transition, which is also naturally driven by the development of DEMO. 
Whereas this evolution in the workforce will be gradual, the changes in the training programme and in particular in the education programmes that feed the workforce, must anticipate the required changes in the workforce by S to 10 years. At the same time, it is important to maintain and foster the 
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overall vision and strategie perspective of the individua! researchers involved in fusion. Therefore, a forward-looking action pian on education and training has to be implemented already now. 
As confirmed by the review of the Human Resources in the European fusion landscape carried out in 2016[footnoteRef:2],  many initiatives have started to address the identified gaps successfully. The growth and quality of the Master's programme is a testament to this. There has been a marked increase in the number of younger engineers and scientists joining and remaining in the programme. This can be taken as an endorsement of the attractiveness of fusion as an interdisciplinary field per se, and of the career opportunities that it offers. However, some challenges remain. Diversity and in particular gender balance have improved slightly but there is still a long way to go for a programme with acceptable gender equality. The number of engineers has slightly increased, but there is scope for improvement, especially in the nuclear competences.  [2:   Review of Human Resources in the European Fusion Landscape, A.J.H. Donné, C. lbbott, L.-G. Eriksson, J.-M. 
Noterdaeme and C. Schonfelder, Apríl 2016 ] 

The Training and Education programmes at MSc and PhD level and the post-doctoral training grant programmes that were successfully implemented during Horizon  2020, will be continued during Horizon Europe. There will be a focus on additional measures to enhance the number and quality of 
engineers in the fusion programme, especially in areas like nuclear technologies and safety, and to retain them in the long term. One option to be explored is to actively involve organisations that have a potential need for these engineers in the future (e.g. ITER, F4E, IFMI F-DONES, DEMO Centra! Team) in the definition of the training programme and in the selection of grantees. Successful international initiatives in the area of Master's and PhD programmes will be maintained and, where appropriate, further developed to enhance their quality and their coherence. The recommendations made in 2016 by the "FuseNet panel to assess the PhD-programmes for EUROfusion"[footnoteRef:3] will be, where possible, implemented.  [3:  Report of the "Panel to assess the PhD-programmes for EUROfusion", M. Chatelier, J. Jacquinot, J. Lister, S. 
Roberts, G. Rostagni and F. Wagner, March 2016. ] 

An inclusive working culture attracts the best talent. Therefore, EUROfusion and its Beneficiaries aim to create a work environment welcoming to all, where everyone feels valued and can perform at their best regardless of age, gender, gender identity, disability, race, caste, ethnicity, nationality, religion, sexual orientation or any other status. ln particular measures are taken to address challenges to achieving a better gender balance. Active measures are taken to stimulate an inclusive participation, which includes a tailored outreach and education programme. A diverse and inclusive work environment helps to  effectively tap into  different perspectives, experiences, knowledge and approaches. This will  leverage EUROfusion's workforce  potential and help to achieve greater organizational excellence. 
1.4.2.3 Enabling  Research  and  Prospective  R&D  - Drive  Physics  and  Technology Innovation 
While the main part of the programme is mission oriented, it is important to be also aware of new developments and promote ideas that have the potential to substantially change chosen paths. ln the mission-orientated approach, this is often dealt with in a more empirical, scaling-type approach. Therefore, a small but important underlying programme should be continued to progress also our wider fundamental understanding, with a focus on the exploration of innovative ideas, addressing both physics and technology questions. Such a programme should be supported purely on the basis of 
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scientific and technological excellence and should involve both theory and experiment. lnnovation in physics and technology should be considered as a key element, which will also help attracting talents from universities and research centres across Europe, within and outside the fusion community. This can be regarded as a precautionary measure to have solutions at hand, in case the main development line  encounters  severe  problems.  Additionally,  new  innovative  approaches  (e.g.  3D  printed components, high-temperature super-conductors, radiation-hard sensors, virtual engineering) on the long run may provide more attractive solutions. 
Enabling research is meant to address several areas in  which fundamental understanding or new innovations are required to reliably predict the integrated plasma behaviour in ITER and DEMO from first principles or to address specific technical challenges. 
1.4.2.4 Knowledge Management -Harnessing ITER Competence
A key goal of the EU Fusion Roadmap is to ensure that the European DEMO is positioned to capitalise on the industry competence gained from the design, construction and operation of ITER. lf the DEMO step is taken too long after ITER, there is a risk that this competence and highly-skilled workforce would be lost. Naturally, a late DEMO would also reduce the attractiveness of fusion in general and prevent fusion from being inserted into the Beneficiaries' energy policies, even long-term. The updated DEMO schedule has maintained the principie of the original Roadmap in this regard, taking into account the delays  in  ITER delivery, to ensure  that DEMO  development  activities  are phased  to  facilitate  the transfer of skills and competences from  ITER to DEMO. ln terms of the specific transfer of industry competences between ITER and DEMO, it is important to differentiate between the exact natures of the skills required during different phases. Same of these skills are highly specific to fusion engineering, while others are more generic and are found in a number of industry sectors. For instance, there will undoubtedly be a significant time gap between the DEMO buildings design and construction. However, this area of industry expertise is transferrable between fusion and fission new-bui Id projects, hence, is not likely to be lost. On the other  hand, fusion-specific industry expertise in areas such as Remote Maintenance, Heating and Current Drive Systems, Diagnostics, Breeding Blankets and Superconducting Magnets is highly specialised. For these areas, the phasing between  ITER and DEMO needs doser analysis as is it at more risk of being lost if the intervening period between their respective utilisations is too long. Knowledge Management tools need to be used to make a pian to secure the availability of competent and experienced staff in all phases of the DEMO project. This will also impact the Training and Education programme, which should follow the needs for experienced human resources in specific areas. 
Frequent technical exchanges with the  ITER Organization and F4E are needed to share the lessons learnt and the design experience. 
ln 2023, the Director General of the ITER Organisation highlighted an urgent need to consolidate the key  bases  of  the  design,  construction,  including  assembly  and  commissioning  of  ITER  into  an Engineering Basis Handbook. This should detail ITER's design methodologies and principles, explaining the technical design basis and its evolution throughout the different design phases to the assembly and the start of construction, as well as the technical, scientific, and regulatory rationale behind the major decisions. For this, the EU ROfusion management has decided to deploy a significant fraction of the Fusion Technology Department  (FTD) resources for the production of a ITER Engineering Basis Handbook,  in  agreement,  and  in  collaboration  with  ITER  Organization,  F4E  and  the  European Commission. 
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This project is foreseen to run for two to three years and is the prime example of the knowledge management and transfer strategy between ITER and EUROfusion, hence  DEMO. As the technical information, lessons learned and evolutionary design story of ITER are documented across a multitude of  sources,  consolidating  this  into  a  coherent  chronological  mapping  is  essential  to  facilitate accessibility and understanding for the stakeholders involved in  ITER today, for those that will be involved in the DEMO activities, and for the wider fusion community. 
1.4.2.5 Opportunities for Industrial Involvement 
The Fusion Roadmap aims at minimising the time for the production of electricity from fusion. ln order to maintain DEMO as a single step and ensure that industry is able to take full responsibility for commercial fusion power plants after DEMO, it also has to promote the necessary innovation. DEMO cannot be defined and designed by research laboratories alone. Full involvement of industry in all technological and system aspects is required. lt is mandatory that industrial experience and resources are included in the DEMO concept design phase for project management and technical oversight to assess the evolution of the technology and design integration readiness. 
Lessons learnt from comparable projects highlight the importance of involving industry during the early  phases  of  the  design  development,  especially  for  complex  nuclear  infrastructures.  Work conducted  to  date  in  DEMO  has  identified  a  number  of  areas  where  harnessing  of  industry competencies  can  have  significant  impact  during  the  conceptual  phases,  such  as;  (i) support  in establishing  systems  and  project  management  processes to deliver  the project;  (ii)  translation of experience in obtaining construction and operational licenses for nuclear infrastructures, and pre­ qualification of components and systems; (iii) assessments of design and technology maturity and prospects for licensing; (iv) experience in nuclear plant design and integration; (v) development of concepts for major components and systems that incorporate manufacturability considerations; (vi) cost assessments and cost minimisation strategies. 
Conversely, being engaged in the design activities from the beginning, industry can build a familiarity with the particular challenges associated with DEMO. Furthermore, an  early involvement provides continuity for industrial suppliers in the interim period following completion of ITER procurement, but prior to the launch of major DEMO procurements, to maintain some level of engagement in fusion. lt also  offers  opportunities for industry to steer the design  direction, and it  encourages industry to participate not only as a supplier, but it also prepares industry to become a partner in the project. Aligned to the scope and strategy described above, a number of tasks have been undertaken with industry in Horizon 2020, but this must be expanded in Horizon Europe. Full industrial partnerships should be established in a number of key areas including nuclear design integration, fuel cycle design, balance of plant, system  engineering, general plant layout, industrial safety, utilities integration, technology maturation, and preparation for the manufacturing of the components with the largest 
capital investments. 
1.4.2.6 Relationship with other fusion stakeholders 
The  Consortium activities will be  carried out in close  partnership with other fusion stakeholders, including F4E, the ITER Organization and the Fusion lndustry lnnovation Forum. Experts from these organisations have given important input du ring the definition process of the Fusion Roadmap and of the  compilation  of  this  proposal.  Regular  interactions  with  ITER  IO  take  place  to  support  the 
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construction effort whenever possible and develop the research pian of ITER in coherence with the priorities of the EUROfusion research programme. 
The original task of F4E was to construct ITER and prepare the development of DEMO, while the scientific support and preparation of ITER exploitation was the task of EFDA, and then EUROfusion. However, it soon became clear that F4E needs to focus on the ITER construction, and agreed that EUROfusion takes the main role in the scientific exploitation of ITER and the development of DEMO. EUROfusion and F4E have enhanced their collaboration on a number of topics. This comprises the implementation of the restructured European programme for the ITER Test Blanket Module and the DEMO  Breeding  Blanket, as  well  as a  collaboration  in the  conceptual  design  of  DEMO,  Broader Approach  projects  (JT-60SA,  IFMIF-EVEDA  and  the  lnternational Fusion  Energy  Research  Centre (IFERC)), the development and qualification of  fusion materials, the ITER  operation and follow-up research. This will be further extended to any other area mutually agreed by the two organisations. This collaboration is meant to benefit the EU fusion effort by bringing together the strengths of the two organisations and ensure complementarity of competencies. The  industrial  experience of F4E works hand in hand with the European fusion research institutes, planning and carrying aut joint work in a wide range of areas. 
1. 4. 2. 7  Opportunities for I nternational C ollaboration
Europe  is  an  integral  part  of  the  international  fusion  research  community.  With  ITER  under construction, the worldwide magnetic fusion programme is in a transition with an increasing focus on the preparation for the production of fusion energy on an industrial, power plant scale. Hence, similar to Europe, many ITER Parties are independently developing plans and initiating new R&D activities leading to a demonstration of fusion energy's readiness for commercialisation. This is in particular the case for China, Japan, South Korea, USA and the Russian Federation. The realization of fusion energy is  such  a formidable task  that  international collaboration  is a  must. Europe  should  seek  all the opportunities for international collaborations in order to gain from the intellectual diversity of the rest of the fusion community and from the sharing of resources. Same of the ITER parties  have a very aggressive  programme  in  fusion  and  Europe  can  clearly  benefit  from  participating in  the design, construction and operation of their facilities to complement its programme in crucial areas. Several existing collaborations with third parties exist that will naturally continue to provide valuable strength to the programme in the time frame considered here, while new opportunities will be sought for as programmatically required. Mutually beneficial collaboration is possible in areas where large-scale efforts  are  required  such  as  the  development  and  qualification of  materials  in compliance  with regulatory  requirements,  safety,  licensing  and  proliferation  resistance.  ln  this  context,  the implementation of the IFMIF-DONES neutron irradiation facility in Europe is expected to be a key platform for collaborative activities at international level. 
The lnternational Collaboration activities during the Horizon Europe period are expected to intensify both around the international ITER project and under the frameworks provided by bilateral and multi­ lateral agreements. While ITER construction is under the remit of F4E, it has already  significantly benefitted from  the  research  conducted by EU ROfusion in Horizon 2020. During Horizon  Europe, EUROfusion aims to play a leading role in the preparation of ITER operation and exploitation, and for this it will engage strongly with ITER IO and its parties, ensuring that European programmatic interests are given an appropriately ample consideration. 
The recent decision on ITER to reduce the number of ports that will accommodate tritium-breeding blanket modules  has  brought Europe  in contact  with  Korea to collaborate  on  the development, 
EUROFUSION GA {24) 306 - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page 306 of 306
procurement  and installation  of the  Helium-Cooled  Ceramic  Breeder  concept,  relying on the leading concept Europe has developed in this area. 
Existing and new experimental facilities in Europe will be well suited to address some of the physics, design and engineering issues at hand and will therefore be natural homes for the implementation of mutually  beneficial  collaborations.  Mechanisms  for joint  contributions  to  experiments,  as  well  as technical aspects of remote participation, are in fact pioneered  by EUROfusion.  On the other  hand, new  facilities  are  expected  to  become  operational  in  the  countries  of  the  ITER Parties  with  the potential to significantly enrich  the European programme. 
Recently,  dur ing  Horizon 2020, EU ROfusion  has set up an lnternational  Collaboration  strategy  that streamlines  the international collaboration with international  partners  in such a way that European lntellectual  Property is protected. 
1.4.2.8 Public Information 
EUROfusion's  activities  and news are communicated to interna!  and external  audiences  through  its websites,  social  media  channels,  and attendance  of conferences  and events.  ln addition,  resources, support  and training are  provided  to the  FuseCOM 14  network  to enhance  their communications and deliver a coherent message. 
The current approach to communications will be re-shaped over the course of Horizon Europe so that 
it better  serves the dynamically evolving  needs of the EUROfusion  Programme  and its Beneficiaries. These changes will be a direct result of a new proactive annual stakeholder consultation and reporting process  which  will  become  ever  more  comprehensive.  This effort  will  seek to clearly  identify  and understand  the needs  and expectations  of stakeholders,  use this to inform  and guide a much more strategie approach to communications, hold the Communications Office accountable to stakeholders, 
and ensure that communication efforts scale, pivot and change in line with the needs of EUROfusion. Key changes already identified by stakeholder consultations include: 
· significantly  increasing  interna I communications  both  within  the  EUROfusion  Programme Management Unit and with  Beneficiaries  and their  staff with the goals of eliminating siloes, promoting  the new project  management  approach,  and creating  far greater  awareness  and alignment within the programme and everyone  working  as part of it;
· raising the profile of EUROfusion and its Beneficiaries in the media, better communicating our achievements,  our mission and vision, and the present  value of fusion research  efforts  (spin­ offs, technology transfer, etc.);
· working more collaboratively with partners,  more visibly with the European Commission, and better coordinating and aligning communication efforts with  F4E and especially ITER as it nears operational status in 2025;
· revamping  the  FuseCOM  effort,  providing  the  Beneficiaries  with  the  tools,  training  and resources  that matter most to them, and establishing a two-way  news sharing system  so that everyone's  news  and  stories  reach  more  people  - especially  within  EUROfusion-member countries;
14 The  FuseCOM  network  involves  the  public  information  offices  in  F4E,  ITER  and  the  European  fusion
laboratories to share experience communicating fusion to the general public. 
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· informing key politicians and Members of the European Parliament to strengthen awareness, understanding and support of fusion and EUROfusion's research efforts;
· ultimately delivering greater value to the Programme and its stakeholders by evaluating and improving the impact of communications efforts, adopting more modem practices, tools and processes, adopting meaningful key performance indicators, and reporting on activities and results.
To reach a greater audience, EUROfusion's social media efforts will be significantly enhances, the external website will be optimised for search engines (example: adopting keywords), collaborations will be sought with other publications, and EUROfusion's partners and members will be actively involved. 
1.4.2.9 Research activities complementing the co-funded activities 
The mission-oriented work with the very detailed deliveries as outlined in the work programme calls for a high co-funding rate. Very specific, well-defined work has to be carried aut in the project and task forces. There are, however, important elements of fusion research that are relevant to the roadmap but unfortunately cannot be co-funded dueto the limited resources available. This work often involves alternative approaches and broader research activities that might very well become even essential to the roadmap activities at a later stage. lt would thus be very unfortunate if such elements of the fusion programme carried aut in the member states would not be part of the joint programme despite being relevant to  it. That way, the joint European fusion programme that has  been established and successfully conducted during the last decades would significantly shrink and lose variety. ln order to prevent this and to furt her ensure visibility of these activities it is proposed that work aligned with the Roadmap but not co-funded, remains part of the joint programme as complementary or accompanying research activities. This work is  recognised  within the consortium and is part of an appropriate evaluation and reporting process. 
1.4.2.10 A streamlined organisation 
For Horizon Europe a streamlined implementation of the EUROfusion work programme is proposed. The number of work packages is reduced to minimise interfaces. Since mid 2024, the Programme Management Unit (PMU) has four main scientific/technical departments: Plasma Science for ITER, DEMO and  stellarators Department (PSD), Digital Solutions for  Fusion Department (OSO), ITER Technology and DEMO Preparation Department (ITD) and lnnovation, DEMO and Fusion Power Plants Department (IDD). Since JET became a national device from November 2021 onwards, the Programme Management Unit (PMU) is concentrated at a single location (in Garching), 15 which will benefit internaI communication. A new Project Management Office has been set up to further enhance the interna! communication and to aid project monitoring and control. Following recommendations by Ernst & Young in 2016, the number of scientists in the PMU has been reduced in favour of staff with project management skills. An agile and high-profile DEMO Central Team has been established to progress faster with the DEMO physics basis and the DEMO design. A Training and Education Manager coordinates and monitors the full training and education programme from MSc, via PhD to post-doc and engineering grants. 
15  This is a gradual process that has already been started and will be completed near the end of 2021. 
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The technical challenges of fusion are compounded by the need to integrate between all of the work packages holistically. This means that almost every work package provides contributions towards the two main objectives: to ensure the success of ITER and to advance the technical basis of a DEMO fusion power plant in order to arrive to an integrated system concept design so that detailed assessments of technical feasibility, safety, licensing issues and life-cycle costs can be undertaken. Whilst this integration between work packages is essential for both ITER and DEMO, there are two convening work packages that bring together this breadth: WPPrlO[footnoteRef:4]  consolidates the preparation for ITER operation, though the contributions to ITER exist in every work package, whilst the DEMO Central Team (supported by WPDES16)  coheres the design capabilities in each work package, whilst taking advantage of the capabilities and skills developed for ITER.  [4:  The  work  packages will be introduced  in  Chapter  3.  WPPrlO  is  the  work package  'Preparation of  ITER
Operation' in the Fusion Science Department, and WPDES is the work package 'Design Activities' in the Fusion Technology Department. ] 

A lesson from the COVID crisis in 2020 is that many meetings, that were originally organised face-to­ face, work also rather well via video conferences. We will take this as a trigger for innovative initiatives in this area that prepare EU ROfusion for the future. Many of the frequent meetings (General Assembly, Bureau, Project Board and Committee meeting, etc.) can be held more frequently by videoconference and not standard as face-to-face meetings. We also anticipate that we can have a higher degree of remote participants du ring experimental campaigns, testing methodologies of interest for ITER. Going into Horizon Europe, we will critically review all meetings and missions in order to reduce their number. The benefit is in a lowering of the costs related to travel as well as being critical on aur carbon footprint 
dueto travelling. 
1.5 Concept & Approach 
EUROfusion is based on a rolling multi-year programme that requires continuity, secondment of scientists and engineers to the Programme Management Unit, the DEMO Centra I Team and to various work sites in Europe and Japan (in the Broader Approach framework). Additionally, since a disruption of the European fusion endeavour would lead to a loss of personnel (many of them having time-limited contracts), retroactivity of the grant until 1 January 2021 is absolutely essential. 
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2  IMPACT 
The strength of the European fusion programme coordinated by the EUROfusion Consortium lies in the integration of all institutions active in the field within the EU, Switzerland, Ukraine, Norway and United Kingdom.17 These laboratories operate world-class research infrastructures and are embedded in or linked with numerous universities, where fundamental science and multidisciplinary technology are developed. They also collaborate dosely  with industries to develop technological and viable engineering solutions for DEMO design. Several hundreds of undergraduates, PhD students, young researchers and engineers are involved in the programme and are trained to work in an international environment on high-tech, cutting-edge projects with a high degree of complexity. 
The EUROfusion Consortium implements the focused programme defined by the European Fusion Roadmap. ln doing so, not only does it advance fusion science and technology, but it also produces and spreads new high-quality knowledge, skills, technologie s and solutions that may have an economic impact and tangible benefits for society. This  Chapter summarises the expected impact of the proposed activities on the Euratom Work Programme for Horizon Europe and, more generally, on the scientific, technological and economic competitiveness of the European Union. 
2.1 Expected impact on the Euratom objectives 
2.1.1 Contribution to the success of ITER 
During Horizon Europe EUROfusion will prepare the conditions for the success of ITER and for an efficient and prominent European role in the future ITER operation. The EUROfusion programme will be key in ensuring the return on Europe's investment in the ITER project. 
The scientific programme for  Horizon  Europe aims at mastering all aspects of  ITER operational scenarios. To do this, it will develop- in close collaboration with the other ITER Parties-  methods and tools to access, monitor and control stationary high-fusion gain burning plasma operation, power and particle exhaust in long discharges ensuring divertor and first wall protection with actively cooled components, non-stationary phases and transient events in the plasma, and to allow mastering tritium and dust accounts and their removal. 
The  expected impact of  the EUROfusion programme on  the  success of  ITER operation can be summarised in four elements: 
· Risk reduction and optimisation of reaching the goals described in the ITER Research Pian;
· Cost and time savings for ITER on the path to Q=lO;
· Key technology demonstration (e.g. heating methods, diagnostics, shattered pellet injector) to enable operational licensing;
· lmproving the performance of ITER, aiming at higher fusion power and / or pulse length.
EUROfusion will  contribute directly to  the  implementation of  the  ITER Research  Pian with  a coordinated experimental and simulation programme. Such programme will address the ITER R&D needs developed in the ITER Research Pian, while remaining open to innovation that can significantly influence this pian. lt will prepare and optimise all phases of ITER operation, building comprehensive 
17 Malta has decided to join EUROfusion, while Cyprus steps aut as it has zero fusion-related science activities.
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experimental programmes on a large range of devices. The programme will develop data analysis tools for ITER and the ITER Modelling and Analysis Suite (IMAS) as well as real time algorithms for transient and stationary phases ready to be transferred to  ITER. Sub-systems and their application that are essential for ITER operation will be optimised, including: 
· Heating and current drive systems, in particular the neutral beam systems with the Neutral Beam Test Facility (N BTF);
· A comprehensive approach encompassing prediction, avoidance and mitigation of plasma disruptions;
· Use of techniques for Edge  Localised Mode suppression and mitigation, and avoidance if possible;
· Control, diagnostics and imaging techniques;
· Tools for predicting 3D effects on ITER, validated on a stellarator.
With ITER, fusion is entering the nuclear era. Stable and safe operating conditions with a requested level of fusion power must be guaranteed. Data analysis and simulation tools need to be developed with different levels of sophistication for preparing and analysing ITER experiments, predicting the fusion performance with known accuracies and controlling the plasma operation. 
Moreover,  following  discussions  with  the  ITER  lnternational  Organisation  and  considering  JET's capabilities  (tritium operation  and  ITER first wall  materials),  a  set  of  high  priority  programmatic deliverables[footnoteRef:5] (that cannot be obtained elsewhere) has been elaborated where further JET operation can make unique and essential contributions to the ITER Research Pian. Whether or not this JET-related programme can be carried aut depends highly on the total amount of the UK contribution that is added to the EUROfusion grant agreement. The main EUROfusion objectives of a potential JET extension up to 2024 (prior to ITER first plasma) are to test and improve key ITER systems and technology, [footnoteRef:6] and to confirm the suitability of key elements of ITER operation. 20 The handover to the final decommissioning of JET is foreseen to take place in 2024.  [5:   The "Case for the exploitation of JET beyond 2020 in support of ITER" (EUROfusion GA (18) 23 - 4.6d) has 
been positively reviewed by the EUROfusion STAC (EUROfusion GA (19) 25 - 4.4c). ln addition, the General Assembly was presented with a copy of a letter of support for the JET programme beyond 2020 from the ITER Director General (EUROfusion GA (19) 25 - 4.4c). ]  [6:   ITER's tritium monitoring and removal systems and techniques, diagnostic mirrors and key diagnostics for 
ITER, key remote handling processes for ITER, He operation. 
20  Nitrogen seeded operation in view of ITER seeding gas selection, test and optimise key elements of ITER's 
strategy for operation with the Be/W wall, preparation of ITER integrated operation with low disruptivity, preparation of  ITER Pre-fusion Power Operation,  test  and  optimise key elements of ITER Fusion Power Operation. ] 

The ITER Engineering Basis Handbook activity launched within the FTD is critical to ensure that the rationale behind the ITER design choices, return of experience from the design process, construction, assembly, and  commission spanning several generations are available and easily accessible to the fusion community in general and to those who need to take decisions on its evolution. The lessons learned will be safeguarded and effectively documented to contribute to the success of not only of ITER during its later stages but also the fusion facilities that will follow, including DEMO. 
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2.1.2 DEMO Conceptual Design 
Today, Europe is a leader in fusion research and development, and is in a good position to be a key player in the fusion market. During Horizon Europe, EUROfusion will marka significant step on the path to the construction of a fusion reactor by advancing towards the DEMO Conceptual Design, which prepares Europe for implementing fusion and marketing it. ln this respect, the DEMO programme is undertaking a major effort to develop the necessary physics and technology bases for a feasible and sound conceptual plant design and to develop technical and operational improvements that contribute to long-term viability. The conceptual design will feature a significant involvement of industry, as a partner rather than a mere provider, as industry needs to become the future driver of the fusion electricity market. 
During Horizon Europe, the EUROfusion DEMO programme will validate system-level solutions, upon which the DEMO architecture is dependent, to mitigate the risks of significant overhaul and delays during the later engineering design activities. lndustry will play a key role in identifying viable and sustainable solutions. The development of the DEMO conceptual design will thus have a strong impact on: 
· ensuring that detailed assessments of technical feasibility, safety, maintenance and licensing issues are undertaken, and preparations are made for major procurement and qualification activities foreseen for the Engineering Design Phase;
· reducing the risk of significant changes during the Engineering Design Phase and procurement activities by validating the system requirements and interfaces to the extent that they can be frozen;
· ensuring that correct attention is given to industrial feasibility, plant efficiency and availability, and costs by involving industry in the design from the beginning. This is especially important as it prepares industry for the later phases in which they are the providers of fusion power plants.
2.1.3 Development of competences and skills in the Euratom programme 
EUROfusion will intensify its efforts in the development of multi-disciplinary nuclear competences and increase  the  number  of  qualified researchers and  engineers  in  nuclear  materials,  rad-hard instrumentation, nuclear  safety,  radiation  protection,  decommissioning, and  radioactive waste management. A new generation of excellent scientists and engineers will help Europe keeping its leading role also during the ITER exploitation. Also, other devices as I FMIF-DONES and DEMO will profit from the presence of this new generation of well-qualified professionals. This will not only have an impact on the long-term sustainability of the fusion programme itself, but it will also contribute to train young scientists, researchers and experts with appropriate knowledge, skills and competences in a wider range of nuclear technologies and radiation protection. Since not all of these people will stay in the field of fusion, also other fields and industry will profit from this. 
2.1.4 Maximising value for trans-national programmes 
The EU countries have a long and successful history of close collaboration in fusion research. The coordination of national activities by the European Fusion Development Agreement (EFDA) (1999- 2013), and then by the EUROfusion Consortium has made Europe the leader in this field. ln this coordinated framework, Europe was able to establish the common strategy for fusion that is depicted in the Fusion Roadmap. 
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The collective use of JET, which has been one of the most important care activities of the Consortium, represents a perfect example of the synergies achieved within EUROfusion, which pools resources from  various national  programmes, exploiting the strengths and  lessening the weaknesses  of  its Beneficiaries. Ali  other  programmatic  lines  benefit  from  this  approach,  including  the  scientific coordination and  the joint  exploitation  of  national  facilities  including  various  tokamaks  and the Wendelstein 7-X stellarator. Naturally, this approach in turn strengthens the links and collaborations between national research programmes, a paradigm and a major vehicle for science and technology integration across the EU. 
2.2 Improving innovation and competitiveness 
To attain fusion power requires innovation, i.e. pushing the involved leading-edge technologies to new limits and developing new solutions to challenging problems, some of which have applications beyond the scope of fusion. Several new technologies developed for fusion are already applied in other fields. Among these are the development of new materials (advanced steels, ductile tungsten, oxidation resistant tungsten-based alloys  for high temperature applications), high-current high-temperature superconducting  cables,  advanced  manufacturing  techniques  ( e.g.  special  brazing  of  advanced materials,  selective  laser  melting  base  manufacturing,  metal  powder  applications  and  additive manufacturing), mono-block cooling device components (showing no degradation when exposed to heat fluxes much higher than 10 MW/m2), and new instrumentation, or even Pd-membrane reactors (developed for separation of hydrogen isotopes from tritiated water applicable to the production of hydrogen and syngas from reforming of methane and biomass). Also, numerical simulations, namely the development of advanced numerical algorithms is having an impact on different fields of science. The ambitious scientific and technological programme proposed for Horizon Europe will significantly enlarge this list, pushing many new innovative solutions that could find applications beyond fusion. 
Close collaboration with industry will ensure that knowledge developed in universities and research laboratories is efficiently transferred to industries where it is combined with engineering solutions and further developed in practical applications. The mutually  beneficial research-industry partnerships produce solutions for complex problems, drive industry competitiveness and economic growth, and create a more skilled workforce. Such partnerships are a consequence of the role of industry in the procurement of state-of-the-art components,  but also of the direct involvement of industry in the conceptual DEMO design activity. Moreover, through its Research and Engineering Grants initiatives EUROfusion trains hundreds of young highly skilled researchers and engineers, a significant part of whom will also be employed by industry, where they will bring the knowledge and know-how acquired in fusion projects. 
There is, however, much valuable new knowledge produced in the laboratories and universities that may  not find its way out of the fusion fields without specific actions and adequate support. The Consortium is committed to identifying suitable instruments and implementing a technology transfer policy to foster the transfer of knowledge and innovation produced in the implementation of its programme. Relatively modest technology transfer initiatives that existed at national level have been significantly extended and made more efficient within the coordinated EUROfusion programme. 
A process has already started to implement a coordinated technology transfer office in the fusion programme. A pilot project called "Fusion Technology Transfer Activity" (FUTTA) following the example of European Space Agency Technology Transfer was launched in 2013 under EFDA, and started in 2014 under  EU ROfusion,  following  a  Coordinated  Support  Action  (CSA)  launched  by  the  European Commission in 2012. FUTTA was carried out in collaboration with the European Commission and the 
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European Space Agency, which proved the potential of carrying out technology transfer from the fusion field to non-fusion fields with the help of a dedicated team of technology transfer brokers. Following the completion of the FUTTA project, the FUTTA2 project was launched, aiming at a larger number of brokers. A contract was awarded to a consortium at the end of 2018 to implement these activities in 2019-2020. ln 2019, F4E launched a parallel project involving the same consortium. F4E's technology transfer project shares FUTTA2 objectives, namely to build synergies in the technology transfer activities within the fusion programme. The FUTTA2 project has been a success. The brokers have identified 32 technology descriptions, 33 technology needs and 21 inputs for success stories with 18 for publication. [footnoteRef:7] Technology Transfer Demonstrators (spin-offs) have been implemented: Tungsten Alloys for extended life corona discharges electrodes; and towards a better rationalisation of fibre optics manufacturing thanks to innovative algorithms developed to ease the exploitation of tokamak fast video databases. For Horizon Europe the activities will continue towards the implementation of a coordinated technology transfer office in the fusion programme that would coordinate, foster and support the national initiatives, and will interface with F4E and ITER IO activities in the field of Technology Transfer (TT). Capitalising on the results from the EU ROfusion FUTTA2 activities and the joint activities with F4E, a FUTTA3 project will be launched. The main objectives of these technology transfer activities, still performed in the frame of a consortium of fusion technology transfer brokers, are to:  [7:   FUTTA li final project report, January 2021] 

· identify technologies in the EUROfusion Beneficiaries, and innovation needs in non-fusion organisations;
· mediate between technology providers and technology receivers.
A particular effort will also be devoted to increase awareness on lntellectual Property Rights (IPR) among scientists and to implement processes to systematically review the IPR content of industrial contracts and of all new projects in their early stage of development. The TT programme will support scientists in understanding the strategie values of the outcome of their research activity, and in identifying the most suitable form of  IPR protection. A  Knowledge and  lntellectual Property management system will be implemented to guarantee the maximum exploitation of knowledge generated in fusion research, and result in a significant socio-economic impact. 
This effort will have to be strongly coordinated with other TT initiatives and networks within Fusion projects (e.g. F4E or ITER IO taking advantage of the existing lndustrial Liaison Officer network) and outside the Fusion Programme (EI ROforum Organisations, Enterprise Europe Network EEN, European Technology Transfer Offices Circle) to exchange information, experience and practices. 
To reinforce a joint EUROfusion / F4E programme based on a joint portfolio of technologies, market intelligence, funding of projects to bring fusion technologies doser to the market, communication and sales campaigns, brokerage services, focussing on  competitiveness and  success stories; the EUROfusion and F4E marketplaces will be joined into a single marketplace, to reach potential industrial partners with a common Portfolio of Technologies. Ultimately, the TT programme will result in an increase of technology transfer opportunities and of commercial exploitation by including all offers related to technologies distributed over many institutions, and in a better understanding of fusion as a source of knowledge that benefits society. Through the TT programme and the FUTTA3 Project, the Consortium will strongly promote the dissemination of the innovation produced. 
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2.3 Measures to maximise impact 
The  Consortium encourages the  dissemination of  results  through  conferences and  scientific publications, including measures to provide open access to peer-reviewed scientific publications. Peer­ reviewed manuscripts of all publications under EUROfusion are available in an on-line repository, after an embargo period set by the journals. 
There is a long-standing experience in managing the data generated in the experimental campaigns on tokamaks and stellarators. Access to the JET facilities and JET data is provided to all scientists of the institutions participating in the consortium and to institutions outside the EU via an appropriate multi­ lateral or bilateral international collaboration  agreement. Ali  data collected is  stored and  kept indefinitely to guarantee data access also in the future. Data collected from other experimental devices operated as common facilities are managed similarly to what is presently done for JET. EUROfusion is in the process of drafting a Data Management Pian that is based on the FAIR principles (Findable, Accessible,  lnteroperable and Re-usable). As openness in some areas could have an impact on European competitiveness and/or safety, a policy of "as open as possible, as closed as necessary" will be adapted as a guide towards a balanced openness. 
The Consortium will support its members in their communication with the national funding agencies to ensure that adequate funding is  provided for the activities that are dosely  linked with the implementation of the Consortium tasks, although not supported with Consortium funds, as the complementary research activities. 
External communication strategy. The Communications Office has initiated the FuseCOM network, which involves the public information offices in F4E, ITER and the European fusion laboratories to share experience communicating fusion to the general public. The network meets monthly via video conference, and once annually in person. The Consortium will reinforce this common strategy with its goal of preparing a strong common message about fusion aimed at achieving public, academic and political acceptance. 
The annually updated Communications Pian defines EUROfusion's identity, activities, key messages, and the EUROfusion mission and vision. lt is meant to guide communication efforts daily. Reaching communication goals requires frequent, consistent and sustained communication, especially in the case of fusion energy with its long-term research goals. 
Consortium message. The EUROfusion Consortium promotes to the outside world the messages of the Fusion Roadmap and the value of EUROfusion. 
Interna/  Communication  Strategy.  Communication within  the  consortium  is  critical  to  the Programme's success. An interna! communication strategy has been developed and is adopted at the start  of  Horizon  Europe  to  ensure that  consortium staff at  all  levels are  made aware of  the developments being made along the Fusion Roadmap and the global strategy of the consortium. 
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2.4 Summary 
SPECIFIC NEEDS  EXPECTED RESULTS 
What are the specific needs that triggered this  What do you expect to generate by the end of the  What disseminD at& ionE , & exC plMoitEaAtSioUnRaEnSd 
project?  project?  communication measures will you apply to the 
results? 
There are still open research issues related to the  Better physics insights (from both experiments as well as 
ITER project that need to be addressed by a  theory and modelling) that will help to optimise the ITER  Dissemination towards the scientific community: vigorous research programme in order to de-risk  Research Pian and shorten the time needed for ITER to 
and optimize ITER operation and accelerate the  reach its full performance phase and that will guide the  Scocinefnetriefinccpeupbrliecsaetniotnatsi,otnesc,hsneimcailnraerps,owrtes,binars. progress towards full power operation.  DEMO design. 
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To generate electricity from nuclear fusion early in the second half of the century, there is a strong need to finalise the conceptual design of the demonstration reactor DEMO by the end of the 2020-ies. 
New competences are needed for both the ITER and the DEMO projects. This requires a tailor-made education and training programme. 
lndustry needs to be involved in the fusion programme; on the one hand to bring in industrial expertise at an early stage, on the other hand to prepare industry for taking the lead in the fusion power plants after DEMO. 

Advance the technical basis of a DEMO fusion power plant in order to arrive to an integrated system concept design so that detailed assessments of technical feasibility, safety, licensing issues and life-cycle costs can be undertaken. 
We expect to continue to publish approximately 1000 papers per year in peer-reviewed journals. 
Hundreds of young scientists and engineers are trained every year on competences that are needed in the mid­ term future for the ITER and the DEMO projects; among these, tens of individuals are directly selected on excellence and supported by the Consortium with ad hoc grants. 
lndustry will gradually increase its involvement in the fusion programme and via the Fus ion Technology Transfer Activity, technologies that have been developed for the fusion programme are transferred to industry and potentially patented. 

Communication towards citizens at large: Tailor­ made communications as, the digital journal Fusion in Europe, Teacher Days, Public Open Days, Social Media. 
The interna! communication within the consortium is tailored to keep everybody informed and enthused about the EUROfusion activities. This is ensured by having the proper communication channels to all people involved in the activities. The NEWSbrief and the User's Website are additional channels to keep everybody updated. 
Exploitation: Patenting technological findings and transferring them to industry via the FUTTA programme 
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OUTCOMES IMPACTS 
Who wi/1 use or further up-take the results oj the  What change do you expect to see after successful  What are the expected wider scientific, economic project? Who wi/1 benefit from the results oj the  dissemination and exploitation of project resu/ts to  and societal effects oj the project contributing to project?  the target group(s)?  the expected impacts outlined in the respective 
destination in the work programme? 
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ln the long term: society at large when nuclear fusion starts contributing to the world (and Europe's) energy needs by delivering electricity to the grid. 
ln the short term: 
the lnternational Fusion Community and specifically the ITER project as EUROfusion results will help to further optimize the ITER Research Pian and reduce the time needed for ITER to reach Q=lO. 
European industry will benefit from new markets made possible via the FUTTA project that enhances innovation. This will happen additionally as a mere spin-off from companies that boost their innovation potential in order to deliver the novel products and components needed for fusion. 
Young scientists and engineers will receive an education and training at the forefront of the scientific and technological development and will ensure the continued leadership of Europe in these areas. 

Society at large will benefit from fusion as it is an 
almost limitless energy source that is climate  Scientific:  New breakthrough scientific discoveries friendly (no CO2 emission), safe and based on  in fusion science, which is bringing together top abundantly available fuels.  knowledge, and understanding in many areas and 
that will impact a large variety of fields (plasma ITER will be used in an optimised way as risks in  physics, materials, technologies, etc.). 
the ITER Research Pian are removed by performing 
experiments in contemporary fusion devices,  Societal/Political: Paving the way towards a supported by a vigorous theory and modelling  climate friendly energy source using fuels that are programme.  abundantly (and everywhere) available and cheap 
will take away the need to further use fossil fuels European industry will be involved already in the  for energy generation. ln this sense, the availability Conceptual Design of DEMO such that it has a  of fusion will help significantly lowering the competitive advantage when it comes to the  international tension in oil-producing regions, realisation of the generation of fusion power plants  which has a positive impact on world peace. 
after DEMO. lndustry will also profit from the new 
markets that are opened by spin-off technologies  Economic: New markets are generated by fusion from the fusion programme.  spin-off technologies. 
The young generation of professionals will find easy employment in a booming market as they are better prepared for the competence needs in the fusion field. 
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3  IMPLEMENTATION 
3.1 Overall Implementation of the Programme 
The implementation of the  Programme is broken down into Work  Packages (WP) that mirror the structure of the programmatic deliverables. An overview of all WPs in  alphabetic order, and their relation to the roadmap Missions is given in Fig. 3.1.1. 
RPPrreeompsopaetreac ttMiiovena i Rnoetfes IneTaaErnRcc hOe & perDaetvioenlopment  - Plasma Wall lnteraction & Exhaust 
JT60-SA Exploitation 
Safety and Environment 
Socio-Economic Stud ies 
Tokamak Exploitation 
Trai ning a nd Education 
Tritium Fuelling& Vacuum 
Technology Transfer 
Figure 3.1.1: Overview of al{ Work Packages and their relation to the roadmap missions. Many Work Packages have     Theory, Simulation, Verification and Validation tasks embedded, but this is not mentioned to keep the table readable. The colours refer to Work Packages that are related to  Fusion Science  (green), related to Fusion Technology (yeUow) or directly under the Programme Management Unit (blue), 
This section outlines the Work Package structure used to implement the Horizon Europe programme. For each WP, the top-level management scheme is given along with a description of the deliverables. The dates in brackets for the key deliverables are indicative. As described in Chapter 4, the detailed activity  breakdown will be  elaborated  through  Project  Management Plans.  For all WPs,  Calls  for Participation among the Consortium members were organised. [footnoteRef:8] The contributions of members were selected by the Project Leaders/Task Farce Leaders on the basis of documented expertise in each area.  [8:   At the end of 2020 a call for participation in the Consortium Work Pian 2021-2025 was issued covering all 
relevant work packages. Further calls, for activities that have not been allocated yet are foreseen during the run time of the grant. ] 
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This way of implementing the programme promotes excellence in each  WP.  Figure 3.1.2 gives an overview on how the various Work Packages are arranged in the Departments. 
ln order to  develop the implementation pian  that is described in  this  Chapter, the  various main deliverables/achievements related to the fusion roadmap have been broken down into more detailed deliverables per Work Package. For instance, several of the grant deliverables in the Work Packages WPTE, WPPWIE and WPDIV contribute to the much higher-level deliverables/milestones as they have been worked aut in the Plasma Exhaust strategy (e.g. the so-called PEX.Ml and PEX.M2 milestones). [footnoteRef:9] Close co-ordination of these work packages and the DEMO Central Team will be set up in order to arrive at the selection of the most promising alternative divertor configuration and material for DEMO. Thus, the individua! work in a number of work packages will be combined in order to arrive at the overarching  milestones  PEX.Ml  and  PEX.M2.  Similar  also  several  of  the  high-level  roadmap deliverables are broken down in individua! grant deliverables per Work Package.  [9:   M. de Baar, M. Groth, A. Loarte, D. Maisonnier, G. Mazzitelli, W. Morris, R. Neu, H. Reimerdes, M. Rieth, E. Tsitrone, H. Zohm (chair), Report ofthe  AHG on ,Strategy for the Plasma Exhausť  (,PEX AHG') - Phase 2. ] 

3.1.1 Integration 
lt is important to note that in order to tackle the ambitious aims of this programme, both ITER and DEMO design and implementation must be carried out in a holistic manner. This involves integrating the constraints described by the headlines outlined in  Chapter 1, namely: the plasma  regimes of operation;  heat-exhaust  systems;  neutron  tolerant  materials;  tritium  self-sufficiency;  and  an integrated design that implements the intrinsic safety features of fusion, ultimately at a competitive cost. ln this sense, essentially all of the work conducted in this programme addresses the two largest headlines in the Euratom work programme attributed to EUROfusion: to secure the success of future ITER operation and to lay the foundation of a DEMO fusion power plant and whilst work packages will typically have a greater focus on either ITER or DEMO, the work is relevant and supports the other. For instance, whilst WPTE will enact experiments on JET directly in preparation for ITER operation, the knowledge, skills and  capabilities  established  through  this work will  also  be used  to support the development of DEMO plasma scenarios, some aspects of which will be tested on other EUROfusion facilities. Similarly, whilst WPHCD is aiming  to design the auxiliary  heating systems for  DEMO, in parallel it is establishing capabilities and test facilities needed for ITER's success. This also goes beyond the EUROfusion Beneficiaries- EUROfusion provides a link between EU companies currently supplying components to ITER in order to utilise those industrial capabilities for DEMO design. As an example, companies involved in supplying robotics to ITER, are actively participating in the design of a remote maintenance system for DEMO, bringing the learnings from the first-of-a-kind ITER delivery to inform 
power plant design. Whilst this integration between work packages is essential for both ITER and DEMO, there are two convening work packages that bring together this breadth: WPPrlO consolidates the preparation for ITER operation, though the contributions to ITER exist in every work package, whilst the DEMO Central Team (supported by WPDES) coheres the design capabilities in each work package, whilst taking advantage of the capabilities and skills developed for ITER. 
3.1.2 Campaign-01iented implementation 
Work on tokamak and stellarator devices will be conducted via a campaign-oriented approach, with a coordination structure based on Task Forces, which are groups established to execute tasks linked by 
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common scientific and technical objectives. A collegium of Task Farce Leaders[footnoteRef:10] will be responsible for organising the exploitation of all tokamak and stellarator devices; coordinating the joint contributions  [10: ] 

to the experiments  on the different  devices  following  the priorities  of the Fusion  Roadmap, making sure each device is used according to its unique  capabilities. The campaigns are strongly organised in 
a project-oriented  way  by the  Task  Farce  Leaders:  Each annual  work  pian  indicates  the  specific objectives to be addressed, the timeline  of the experiments, the allocated fraction of each device, as well as the name of the Scientific  Coordinators that are responsible for specific experiments. 
3.1.3 Project-oriented implementation 
Design work,  realisation of  components  and specific  scientific  and technical  work  on facilities  (e.g. testing of a technical concept) will be implemented in the form of Projects.  For each Project, a Project Leader [footnoteRef:11]  has been  appointed.  The  WPs  are  shared  among  geographically  distributed  teams,  with defined  scopes, deliverables,  time schedules  and resource  allocation,  and managed  by a centralised programme unit as detailed further in Chapter 4.  [11: ] 

Fus1on Science  Fusion Technology  Adm1rnstration 
Figure 3.1.2: Overview o/ all Work Packages (depicted in dark red) and their distribution over the various departments. The activities depicted in light red are run by Principal lnvestigators in the Beneficiaries, but are coordinated by the     Fusion Science Department {ENR-EX covers alf Enabling Research activities that are not theoretical). The acronyms are explained in Fig. 3.1.1. The procurement o/ the DTT divertor is part o/ WPDIV. 
24 The Terms of Reference for the Task Farce Leaders and their Deputies are given in Chapter 4. 25  The Terms of Reference for the Project Leader are listed in Chapter 4. 
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3.2 Fusion Science 
This section introduces the objectives of the Work Packages (WPs) in the  Plasma Science for ITER, DEMO and  stellarators Department (PSD) and  Digital  Solutions for  Fusion Department (OSO). Corn pared to Horizon 2020 the num ber of Work Packages in Horizon E urope has been st rongly reduced. Ali projects have well-defined responsibilities, deliverables, milestones and time schedule as well as resource allocations. The PSD care activity  is the coordinated exploitation of the European tokamak devices in experimental campaigns 
· WPTE:  Tokamak Exploitation 
These activities are coordinated with the activities on JT-60SA and the Wendelstein Stellarator 
· WPSA:  Enhancements and Commissioning of JT-60SA 
· WPW7X:  Exploitation of Wendelstein 7-X 
Larger Work Packages on integration and coordination of European activities are 
· WPPrlO:  Preparation of ITER Operation 
· WPPWIE:  Plasma Wall lnteraction & Exhaust 
The OSO supports individua! projects under enabling research and the Advanced Computing Work Package, which collects a  number of  activities in  support of  the  computational needs of  the programme: 
· WPENR: Enabling Research 
· WPAC: Advanced Computing 
Out of the eight Missions defined in the Roadmap, PSD and OSO primarily deals with Missions 1, 2 and 8 addressing key issues for ITER and, in close collaboration with the Plasma System Division of the DEMO Central Team, for DEMO operation and development. Stellarator exploitation and development as backup line for a fusion power plant (Mission 8) is an interlinked part of the activities. These Missions are divided into Headlines for convenience (see Table 3.2a). 
Tahle 3.2a: Related Missions and Headlines 
 
	J M issioml :1 P.lasma' Regimes of,Operation
Headline 1.1  lncrease the margin to achieve high fusion gain on ITER 

	Headline 1.2 Headline 1.3 
	Operation with reduced or suppressed ELMs 
Avoidance and mitigation of disruption and runaway electrons 

	Headline 1.4 
	lntegration of MHD control into plasma scenarios 

	Headline 1.5 
	Control of core contamination and dilution from W PFCs 

	Headline 1.6 Headline 1.7 
	Determine optimum particle throughput for reactor scenarios Optimise fast ion confinement and current drive 

	Headline 1.8 
	Develop integrated scenarios with controllers 

	
	Headline 1.9  Qualification of Advanced Tokamak scenarios 
Headline 2.1  Detachment control for the ITER and DEMO baseline strategy 

	Headline 2.2  Prepare efficient PFC operation for ITER and DEMO Headline 2.3  Optimise predictive models for ITER and DEMO divertor/SOL Headline 2.4  lnvestigate alternative power exhaust solutions for DEMO 
Headline 8.1  Qualification of Helias optimised stellarator operation Headline 8.2  Theory development and modelling / stellarator optimisation 
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For each WP, there are usually experimental activities integrated with theory and simulation efforts. Strength in analytical theory and computer modelling will develop world-class, verified codes, while aur range of experimental facilities will provide the validation that is key to confident extrapolations to ITER and DEMO. 
Where  needed,  the  theory  and  modelling  activities  are  grouped  in  specific  Theory-Simulation­ Verification-Validation (TSVV) tasks that are organized under the E-TASC initiative (see also Chapter 2) and coordinated by the E-TASC scientific board[footnoteRef:12]• A list of 14 newly established TSVV Tasks addressing high-priority issues  for  progressing along the fusion Roadmap, and  their  high-level  objectives and deliverables,  have  been  elaborated  by  the  E-TASC  scientific  board.  A  15th  TSVV  focusing  on development of a Tokamak Pulse Design Tool is added in  2024  The tasks have  been selected to advance aur understanding and predictive capabilities with the objective of producing a high-quality suite of "EUROfusion standard" software to model data from EUROfusion facilities and to reliably extrapolate to future devices. This will inform ITER operation (e.g. WPPrlO) and the design of DEMO (DEMO  Central  Team,  including  also  HELIAS in  WPPRD).  The  TSVV  tasks  are  organized  in  close coordination with the objectives of the WPs and each has been linked with the most scientifically relevant Work Package (WPTE, WPPWIE, WPW7X, WPPrlO, and WPDES). The Project Leaders of the WPs  together  with  the  E-TASC  board  will  ensure  a  regular  monitoring  and  will  facilitate  the coordination of the TSVV Task(s). ln addition, support will be provided by computer science, data, and software  experts  within the  Advanced  Computing Hubs  (c.f. WPAC). The  developed  ar  improved software will be designed to benefit a wide range of users across EUROfusion. The TSVV tasks for the period 2021-2025 are listed in Table 3.2b. [12:  The Terms of Reference ofthe  E-TASC Scientific Board are described in Chapter 4. ] 

uTable 3.2b: 1O11verview table of the TSVV tasks and their linked Work Packages {WPs). 'Wl  UW;I 
	TE 
	1 
	Physics of the L-H Transition and Pedestals 

	TE 
	2 
	Physics Properties of Strongly Shaped Configurations 

	TE/ PWIE 
	3 
	Plasma Particle/Heat Exhaust: Fluid/Gyrofluid Edge Codes 

	TE/ PWIE 
	4 
	Plasma Particle/Heat Exhaust: Gyrokinetic/Kinetic Edge Codes 

	PWIE 
	5 
	Neutra! Gas Dynamics in the Edge 

	PWIE PWIE TE 
	6 7 8 
	lmpurity Sources, Transport, and Screening Plasma-Wall lnteraction in DEMO 
Integrated Modelling of Transient MHD Events 

	TE 
	9 
	Dynamics of Runaway Electrons in Tokamak Disruptions 

	TE PrlO 
	10 11 
	Physics of Burning Plasmas 
Validated Frameworks for the Reliable Prediction of  Plasma Performance and Operational Limits in Tokamaks 

	W7X 
	12 
	Stellarator Optimization 

	W7X 
	13 
	Stellarator Turbulence Simulation 

	DES 
	14 
	Multi-Fidelity Systems Code for DEMO 


The EUROfusion theory and modelling activities also aim at broadening the application of innovative Artificial  lntelligence  (Al)  and  Machine  Learning  Methods  (MLM)  to  advance  research  and development in fusion energy toward existing programmatic objectives. ln 2024 a specific activity was started to  explore AI/MLM's potential to address challenges and  enhance  capabilities within the 
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EUROfusion program, particularly through projects contributing to optimizing data analysis, improving diagnostics, enhancing control systems, advancing modelling capabilities, and fostering progress in fusion research across various areas of: 
a) Data-driven modelling and simulation for fusion experiments;
b) Fast models for full discharge simulators;
c) Machine learning applications for plasma diagnostics and control;
d) Al-driven optimisation of fusion machine operation;
e) lntegration of Al techniques for enhancing fusion energy research.
Projects are integrated into the Work Packages using advanced computing technologies to support the Work Packages milestones and deliverables. The Project Leaders of the WPs together with the E-TASC board will ensure regular monitoring and will facilitate the coordination of the projects. 
Beyond 2025, based on the progress demonstrated by the pilot set of projects (2024-2025 ), the use of AI/MLM technology may be reinforced through the establishment of additional Advanced Computing Hub (ACH) focused on this specific expertise. At this stage, broader utilization of AI/MLM technology is anticipated, particularly in discharge control and integrated discharge simulations through fast AI/MLM-based modules. 
ln 2024, in response to the revision of the ITER baseline and the change of the plasma-facing materials and components to full W, some of the EU ROfusion Work packages have to refocus their activities and objectives. The aim is in fact to address the immediate needs for assessment of the impact of full metal wall on scenario developments, plasma wall interactions, safety and technical challenges in reaching the optimal operational space specifically with the development of Boronization and wall conditioning techniques. EUROfusion also contributes to enabling a fast transition of JT 605A to a full W machine in support of ITER preparation and derisking. 
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01 WPTE:  Tokamak Exploitation 
Work Package number  01  Lead beneficiary  MPG 
Work package title  Tokamak Exploitation (WPTE) 
Start month  01-Jan-2021  End month  31-Dec-2025
Short name of 
Participant number  participant  Person months per participant: 
10  CEA  2,321.33 25  CIEMAT  317.36 30  CU  1.00 20  DIFFER  87.37 07  DTU  158.24 14  EK-CER  70.97 16  ENEA  1,024.61 11  FZJ  164.62 23  IAP  39.16 04  INRNE  5.13 06  IPP.CR  198.89 21  IPPLM  380.52 17  ISSP-UL  1.00 22  1ST  145.66 24  JSI  21.60 27  KIPT  32.07 18  LEI  14.85 03  LPP-ERM-KMS  133.35 01  MPG  3,796.13 13  NCSRD  48.97 02  OEAW  62.80 08  UT  1.00 26  VR  167.77 09  VTT  226.88 
N/A  Not Allocated  2,368.55 
11,789.83 
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· [footnoteRef:13]Not allocated resources are for the participation to experimental campaigns that are organized after yearly calls. [13: t  Throughout Chapter 3 the dagger symbol is used to indicate activities that have a strong UK involvement.
This is evident for any programmes that involve MAST-Upgradeand JET and therefore we will not use this symbol too frequently to keep the text readable. 
27  WEST will start with experimental campaigns focused on Mission 2 issues, strongly interlinked with WPPWIE. 
After a phase of scenario development and once sufficient progress has been made, the WEST programme will progressively address also Mission 1 tasks. ] 

Objectives 
The main objective of the Work Package Tokamaks Exploitation (WPTE) is to provide the physics basis for  ITER and DEMO operational scenarios in a Europe-wide unique integrated approach utilizing machines of different capabilities, sizes and parameters. As no single facility has the possibility to completely test ITER or DEMO scenarios, each EUROfusion facility will address, in a coordinated manner, different aspects of  the  operating scenarios within  a  specific operational range. The integration of the accumulated knowledge for prediction towards ITER and DEMO is ensured via outstanding theory and simulation activities within the WPTE and those organized across seven TSVV tasks described in the sub-section Theory and Simulation developments. WPTE addresses mainly the Mission 1 and 2 issues of the Fusion Roadmap, though synergies will be developed with Mission 8, e.g. on plasma wall interaction and exhaust, long pulse operation and on 3D plasma physics aspects. 
The WPTE coordinates the scientific programmes performed on JET (until 2024, afterwards data 
analysis), ASDEX Upgrade, TCV, MAST Upgrade (MAST-U)t,  WEST27 COMPASS-U[footnoteRef:14] and JT-60SA. lt will  [14:   Pending on a positive conclusion of the facilities review that should take place by 2023. ] 

, 
also be involved in the initial phase of DTT operation. These facilities have unique and complementary capabilities that allow addressing crucial ITER and DEMO physics issues, including 3D perturbation coils (ASDEX Upgrade, MAST-U), high shaping flexibility (TCV), a full W-wall (ASDEX Upgrade, WEST, DTT), an ITER-like wall ( Be) with tritium capability (JET), alternative divertor configurations including double­ null configurations (ASDEX Upgrade, TCV, MAST-U, WEST, COMPASS-U and DTT), ITER/DEMO like heating systems (JET, ASDEX Upgrade, MAST-U, TCV, WEST, COMPASS-U, DTT) and  long-pulse capability (WEST) with actively cooled W-divertor.JET had unique capabilities for supporting ITER, as it was the only tokamak capable of operation with tritium and the only one that had the ITER Be first wall materials. A set of high priority programmatic deliverables[footnoteRef:15] have been elaborated with the ITER lnternational Organisation, for which further EUROfusion supported JET operation up to 2023 can make unique and essential contributions to the ITER research pian. For 2021 and early 2022 finalising the  tritium campaign and  the  clean-up from DT  operations will be  performed within  FP9 with objectives on plasma wall interactions and relevant isotope physics. The JET programme is extended until the end of 2023 (UKAEA to cover the operational costs and the EUROfusion to cover the exploitation costs), with a Helium campaign and the SPI experiments planned in support of the ITER. Furthermore, in 2023 the JET experimental campaigns will focus on the exhaust solutions, in support of both ITER and DEMO, with small/no ELM scenarios. Such scenarios were demonstrated on MST  [15:   The "Case for the exploitation of JET beyond 2020 in support of ITER" (EUROFUSION GA (18) 23 - 4.6d) has 
been positively reviewed by the EUROfusion STAC (EUROFUSION GA (19) 25 - 4.4c). ln addition, the General Assembly was presented with a copy of a letter of support for the JET programme beyond 2020 from the ITER Director General (EUROFUSION GA (19) 25 -4.4c). ] 
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machines (e.g., ASDEX-U) and will be tested in JET. Finally, a 3rd DT campaign (DTE3)  completed the studies of DTE2 and investigated new scenarios in DT plasmas for ITER and DEMO 
Specifically for ITER the following JETt  capabilities are of high interest: 
· The dual SPI system to be installed for disruption mitigation studies, especially up to high thermal and magnetic stored energies, including associated diagnostics required to interpret the experiments;
· Tritium retention in and tritium removal from the ITER-like wall;
· Deposition of ITER-like wall materials on single-crystal mirrors;
· Remote handling, including decontamination of tools from beryllium;
· The optimisation of plasma performance and its transfer to deuterium-tritium operation.
These capabilities will help to resolve key issues that impact already the Pre-Fusion Power Operation phase of ITER focussing on access to H mode and plasma performance in helium plasmas; 
The JT-60SA device is the worlďs largest fully superconducting tokamak device. lt features high plasma current, high auxiliary power and long pulse operation capability. lt is_capable of confining break-even­ equivalent class high-temperature deuterium plasmas lasting for typically 100 s, i.e. for longer than the time scales characterizing key plasma processes, such as current diffusion and particle recycling, 
The present JT60-SA pian foresees an initial phase of operation (Phase I) in Hydrogen up to 2027 and subsequently Phase  li in Deuterium, in which all  the sub-systems are fully commissioned, and the additional power is progressively increased (up to 33 MW) with a CFC Divertor. The main objectives of these campaigns are to mitigate the risks for the first plasmas in ITER, to further develop ITER scenarios and to demonstrate steady-state high-beta scenarios in view of the ITER steady-state operation and DEMO.  The  results  from  the  integrated  commissioning  and  the  first  experimental  campaigns (scheduled currently to start at the end of 2025) will provide valuable input as a confirmation and consolidation of the ITER physics and operation basis (e.g., demonstration of an ITER Q=lO equivalent discharge, study of the operational boundaries, of the transport and  L-H transition scaling laws, of pedestal structure and ELMs, etc.). JT 60SA will also  test discharge control techniques that have been developed  in a multi machine scheme on the European tokamaks. A unique capability of JT-60SA is related to the pulse length, allowing the possibility of preparing a full lTER reference H-mode scenario (ramp-up, high beta fiat-top phase controlled by ECCD, ramp-down), as well as to the versatile Neutra I Beam heating system, well adapted to burning plasma simulation experiments (i.e., experiments in which the alpha particle heating is simulated by a part of the additional heating power). The available Heating  and Current  Drive  mix  also allows  for long  pulse  hybrid and  steady-state scenarios. The extrapolability of the JT-60SA discharges with a Carbon or CFC divertor to ITER operation with Tungsten divertor and first wall is difficult. A full W JT-60SA will produce invaluable data for ITER operation in the new baseline setup with W only.. For this reason, the early implementation of a Tungsten divertor and first wall is needed and currently foreseen during the Integrated Research Phase (i.e., after 2029). The transition from C-PFC to W-PFC, is considered essential for the relevance of the JT-60SA results to ITER and DEMO. EUROfusion will participate in all these activities, in close collaboration with F4E, and 
promote an early transition to a full W JT-60SA 
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The main plasma physics and operational issues on which JT-60SA could contribute to the DEMO design are identified in the JT-60SA Research Pian as: -understanding self-regulating plasma systems -demonstrate steady-state sustainment of the required integrated plasma performance - extend operational boundaries: high beta, bootstrap and Greenwald fractions, plasma current ramp up with minimum use of the central solenoid coil, Interna I Transport Barriers, divertor radiation, etc. -develop plasma control schemes with minimum actuator power and simplified diagnostics, compatible with a reactor environment.
ln a close collaboration with QST and F4E, WPTE defines and executes the experiments with an important focus to validate the EU codes and models with JT-60SA data. 
lt has also been recognized that DEMO and future fusion power plants will require plasma scenarios that may significantly differ from those that are anticipated for ITER and need to be furt her developed. ln this context, experimental efforts on the European Tokamaks will also address aspects beyond ITER (e.g., intrinsically no ELMs, disruption-free and high-radiative scenarios, high beta, negative triangularity). 
ln addition to the construction of DTT, extensive enhancements are implemented to several EUROfusion common facilities (ASDEX Upgrade, MAST-U, TCV and WEST) to support the Plasma EXhaust (PEX) strategy for DEMO and next-step fusion devices. The completion of the PEX enhancements and their full exploitation are crucial for achieving the goals of the fusion Roadmap Mission 2. The outcome of this research will indicate which prototype divertor configuration should be installed on the DTT device, which will then validate its applicability for DEMO. EUROfusion will be involved in the preparation of the DTT research pian through WPTE and WPPWIE. According to the planning, such input should be defined in 2023. Around this time, EU ROfusion will organize a review of the facilities to address how the various European facilities will contribute to the EUROfusion programme from the year 2026 onwards. 
WPTE will be initially led by two Task Farce Leaders and a collegium of Deputy Task Farce Leaders (TFLs), with a DTFL with a special portfolio for the JT-60SA also acting as the European Experimental team Leader in a close collaboration with the QST experimental team leader. The cross-machine activities will be organised around the topics or headlines of the Mission 1 and Mission 2 of the EUROfusion programme during Horizon Europe (Ml.1, Ml.2, Ml.3, M2.1, M2.2, M2.3 as described in Chapters 1 and 2). The TFLs will set-up integrated teams of experimentalists, modellers and theoreticians addressing the highest priority issues of the Roadmap along the Missions' headlines (c.f. section "description of work"). They will coordinate in the most optimal and complementary way, the use of the European facilities and the theory and modelling developments to achieve the objectives set for the various headlines in this proposal. Finally, strong interaction and coordination are expected with WPSA, WPPWIE, WPPrlO and WPW7X for the joint tokamaks/stellarator scientific aspects. For the DEMO related topics, a strong mutual collaboration with the Plasma System Division of the DEMO Central Team will be established. 
Key Enhancements to support the scientific programme 
The completion of the PEX projects for enhancements by the end of 2023 is crucial for achieving the goals of the Fusion Roadmap. 
1.ASDEX Upgrade will be equipped with a modified upper divertor:
Change of the upper-divertor target structure; 
lnstallation of a new pair of in-vessel PF coils in the upper divertor; 
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lnstallation of a cryo-pump in the upper divertor, providing pumping through the private flux region; 
Diagnostic enhancements for the upper divertor. 
2. The MAST-U projectt  for the spherical tokamak is aimed at the exploration of a wide variety of divertor configurations including the Super-X. The project is separated into two phases:
Phase I (by 2021): 
· A cryo-plant for the installed divertor cryo-pump and NBI upgrade;
· Diagnostics, a pellet injector, additional gas valves, and control enhancements.
Phase li (by 2023); 
· An  NBI Double Beam Box which would increase the P101/R-value from 5.9 MW/m to 11.8 MW/m.
3. The TCV project upgrade aims to enable high density operation with auxiliary heating. The project is linked to an  increase  of the  heating  power funded by the Swiss  government.  lt will raise  the maximum available auxiliary power coupled to the plasma to 6.75 MW, including 2 MW of NBI. The power upgrade will result in P10JR of 7.7 MW/m. The TCV project includes:
· A gas baffle to increase divertor neutral compression a factor 20;
· Additional gas valves and SOL/divertor diagnostics for detachment control;
· Completion of all divertor diagnostics.
4. The WEST project involves implementing a full actively-cooled divertor with ITER-like plasma-facing units (2021). These would enable the WEST tokamak to make full benefit from its long-pulse capability, particularly in support of ITER tungsten divertor operation. The WEST PEX project includes:
· the  procurement of the divertor plasma facing units and their qualification on  dedicated testbeds, their assembly and integration in the divertor inside the WEST vacuum vessel;
· enhancement in instrumentation for their monitoring during plasma operations;
· a  new  edge  Thomson  scattering  diagnostic  to  provide  simultaneously  the  upstream temperature and density profiles.
ln case of JET operations beyond 2021, enhancement projects for JET are tentatively foreseen based on the ITER diagnostic development requests and to enhance capabilities for ITER relevant scientific exploitation.  Priorities  have  been  discussed  and  agreed  between  EUROfusion  and  the  relevant stakeholders including ITER-IO. The JET upgrades include: 
1. ITER  relevant  Laser  lnduced Desorption system  (LID-QMS) and  Laser  lnduced Breakdown Spectroscopy (LI BS) that will be exploited under the WP Plasma Wall lnteractions and Exhaust (WPWIE): LID-QMS is developed for ITER-like tritium surface inventory measurement. JET will exactly replicate the LID-QMS technology for ITER to be used for inventory monitoring. ln addition, an ITER-like Laser lnduced Breakdown Spectroscopy system, LIBS, for training and testing purposes will be deployed using the remote handling arm during maintenance.
2. Diagnostics essential to exploit edge physics, divertor and plasma wall interaction deliverables for ITER.
The foreseen key enhancements (not necessarily funded by EUROfusion and excluding JET ) are summarised below in Table 3.2c (listed are the years in which the upgrades will become operational). Further to ensure COMPASS upgrade delivers results in line with the importance of the machine stated by the Facilities Review and in view of ITER rebaselining certain key enhancements on 
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COMPASS  Upgrade are supported, for example  diagnostics for W sources and migration. Also, smaller  diagnostic enhancements will be identified for all the machines and implemented when needed. 
 
	· Shattered pellet injection (SPl)•l
· Divertor TS (RT capable)
· lmaging heavy ion beam probe
· Cryo-pumped upper and lower divertor.
· High frequency pellet injector.
· High fidelity gas fuelling system.
	· 1 MW 2nd NBI (cntr.- inj.)
· 1.4 MW X2 (lateral) 
· 0.9 MW X3 (lateral) 
· 1.9 MW dua I X2/X3 (lateral or top launch)
· Full PEX upgrade (2 sets of baffles + diagnostics)
	· ITER like elements on lower divertor and 
d iagnostics for d ivertor monitoring (PEX upgrade)
· Boron limiters
· lmpurity powder dropper (IPD)bl

	
	· Cryo-pumped upper and lower divertor
· X-point Thomson Scattering.
· Longer flux swing (higher lp or longer fiat­ top)
	
	• High resolution edge Thomson Scattering system (PEX upgrade)

	· Upper divertor upgrade (PEX)
· Neutron damaged material s for divertor manipulatorcl
	· Double beam box (2.5 MW off axis + 2.5 MW tilted)
· 2 MW EBW heatingdl
	• Alternative material injection for RE controlel
	· LIBS  syste m e m barked on the AIA1l
· Staged installation of ECRH, up to 3x1MW DEMO relevant PFC for test in tokamak conditionsgl 


a) Bilateral enhancement project between ITER IO and IPP, foreseen to be installed in 2021. After an initial contractual exploitation by IPP and ITER, it will be available to the EUROfusion programme.
b) Under international agreement with the US it will be available to the EUROfusion programme.
c) Depending on availability of irradiated materials (funding).
d) Depending on national funding of STEP project.
e) Depending on technology availability and feasibility study.
f) Articulated lnspection Arm.
g) Depending on availability of a mature DEMO PFC concept and feasibility study for integration in WEST.
Description o/ work 
Table 3.2d gives an overview  on how different programme aspects are distributed  over the facilities and time 
Tahle 3.2d: Distribution and schedule of the different programme aspects over the various European tokamaks 
l'I  I  ., ....   ,-�- IP.111'.. H  11'111'1..I  I  111'.-IIP..Ctl 111  .Jl'.AIP.L!i  ,..111'J."11 
Development of the H-mode regime  AUG, TCV,  AUG, TCV,  TCV,  AUG,  AUG, with ITER constraints (electron  MAST-U,  MAST-U,  MAST-U,  TCV, MAST- TCV, MAST- heating, low torque, L-H/H-L phases,  WEST  U,  U, impact of impurities, fuelling, exit and  WEST  WEST entry in H-mode, operation near LH 
threshold, etc. ... ) 
ldentify isotope impact on plasma  AUG, TCV,  AUG, TCV,  AUG,  AUG, TCV,  AUG, TCV, scenario (L-H, detachment, transport,  MAST-U  MAST-U  TCV,  MAST-U  MAST-U including low level of He, mixed  MAST-U  WEST  WEST plasmas)  WEST 
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	Disruption and RE mitigation (with a focus on D2 injection) and prepare physics ba sed generic disruption avoidance system 
Develop scenarios with mitigated ELMs or ELM-free 
	AUG, TCV, WEST 
AUG, MAST-U, WEST, TCV 
	
	
	
	

	Understand the impact of fast ions on plasma transport and stability 
	AUG, TCV MAST-U 
	
	
	
	

	Develop the physics and operational basis for steady state scenario (high beta, metallic wall, control, non- inductive current optimisation and stability) 
Test detachment control schemes and their robustness with respect to transients and radiation stability 
	MAST-U TCV 
AUG, WEST, TCV 
	
	
	
	

	Develop the physics basis for integrated particle and heat exhaust control for ITER and DEMO (lmpurity mixes, re-attachment, ELMs impact, isotope impact, non-stationary phases) Test plasma facing materials/components for ITER and DEMO in a tokamak environment (long pulse/ high fluence conditions for D and He, potential PFC failure modes, impact of PFC ageing on plasma performance, develop first wall protection schemes) 
	AUG, MAST-U, WEST, TCV 
AUG, WEST 
	
	
	
	

	Migration and erosion of material of PFCs (including transients such as ELMs and with different divertor configurati ons) 
	AUG, WEST 
	
	
	
	

	lnvestigate fuel retention in metallic machines and develop fuel recovery and conditioning schemes relevant for next step fusion devices 
	AUG, WEST 
	
	
	
	

	Qualify alternative advanced divertor configuration (core confinement, transients, detachment, stability, scenarios, etc.) in view of DTT and DEMO 
	TCV, MAST-U 
	
	
	
	


	AUG, TCV, WEST 
	AUG, TCV, WEST 
	AUG, TCV, WEST 
	AUG, TCV, WEST 

	AUG, MAST-U, WEST, TCV 
	AUG, MAST-U, WEST, TCV 
	AUG, MAST-U, WEST, TCV 
	AUG, MAST-U, WEST, TCV 

	AUG, TCV MAST-U 
	AUG, TCV MAST-U 
	AUG, TCV MAST-U 
	AUG, TCV MAST-U 

	MAST-U TCV 
	AUG, MAST-U, WEST, TCV 
	MAST-U, WEST, TCV 
	MAST-U, WEST, TCV 

	AUG, MAST-U, WEST, TCV 
	AUG, MAST-U, WEST, TCV 
	AUG, MAST-U, WEST, TCV 
	AUG, MAST-U, WEST, TCV 

	AUG, MAST-U, WEST, TCV 
	AUG, MAST-U, WEST, TCV 
	AUG, MAST-U, WEST, TCV 
	AUG, MAST-U, WEST, TCV 

	AUG, WEST 
	AUG, WEST 
	AUG, WEST 
	AUG, WEST 

	
	
	
	

	AUG, WEST 
	AUG, WEST 
	AUG, WEST 
	AUG, WEST 

	
	
	
	

	AUG, WEST 
	AUG, WEST 
	AUG, WEST 
	AUG, WEST 

	
	
	
	

	TCV, MAST-U 
	TCV, MAST-U 
	AUG 
	AUG 


ln case of continued JET operation post-NJOC (October 2021), JET will address the following focus points under Missions Ml  and M2: 
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Table 3.2e: JET focus points for 2022 and 2023 
2022  Ml  • Helium H-mode access and its extrapolation to D and DT plasma
M2  • Characterise PWI in Helium for the ITER Pre-Fusion Power Operation phase 2023  Ml  • Low disruptivity scenario and SPI characterisation
M2  • Characterise plasma-wall interaction in seeded scenarios
· N and Ne-seeded in DD including retention
· Tritium surface inventory characterisation
Mission 1- Plasma Regimes of Operation 
The primary objectives that are foreseen for the activities in this area are: 
M 1.1  Demonstrate and qualify stationary high performance operation with metallic plasma 
facing components for ITER and DEMO. 
M 1.2  Bring physics description (experiments, theory/simulation) of energetics particles to a 
quantitative level, including their non-linear interplay with thermal plasmas in order to control burning plasmas in ITER and DEMO. 
M 1.3  Develop integrated scenarios with controllers for long pulse, ultimately steady state, 
operation for ITER and DEMO. 
Ml.1 
The exploration of  the baseline  ELMy  H-mode and hybrid scenarios operating space that  will be conducted on European tokamaks will serve as a basis for the development of the safe operational scenario  on  ITER  and  the  optimisation  of  fusion  performance.  ln  coordination  with  WPPrlO,  a comprehensive assessment of the operational strategy for ITER will be provided, supported by state­ of-the-art integrated modelling  tools (also  validating  the IMAS  framework) by 2024.  The  flexible heating mix and wide parameter space will be used to assess the impact of ion and electron heat channels  as  well  as plasma  rotation on the  plasma and  pedestal  performance  by  2023. Further development of  suitable RF  heating  schemes and isotope transport studies  will  be performed in support of the ITER non-nuclear phase ( H and He plasmas). 
Unmitigated disruptions are a critical risk for ITER which is addressed in all European tokamaks by a strategy of disruption management comprising disruption prediction, avoidance and mitigation. State­ observer-based control systems as foreseen on ITER and DEMO have been implemented on ASDEX Upgrade  and  TCV,  and  will  be  implemented  on  MAST-U  and  WEST.  This  activity  allows  direct development of ITER prototype control schemes and will guide the DEMO control design. Within this framework, a proof of principie for a full disruption handling system will be obtained. This will include safe scenario control with disruption prevention for all known disruption paths, disruption mitigation and runaway electron (RE) beam handling. Validation of the ITER Disruption Mitigation System (DMS) is an important part of the present JET programme, including the test of a single Shattered Pellet lnjector (SPI). RE mitigation with SPI (the SPI system on JET, and a new SPI system supplied by ITER on ASDEX Upgrade by 2021) and  other material injection techniques as well as alternative RE handling methods (3D fields, ECRH, ICRH) will be tested. 
Tolerable edge conditions with small or no ELMs are important for ITER and crucial for DEMO. Codes providing  predictive capability  for  active  ELM  control  using  3D perturbation fields  including  the simulation of divertor heat loads, fast-ion confinement and global plasma stability will be validated 
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and used to assess the impact on ITER by 2024. This includes integrated core-pedestal-SOL modelling to understand and predict the impact of the high separatrix density and impurity content needed to reach  partial  or full detachment in the ITER/DEMO  divertors  on  pedestal performance and  edge stability. Small and no-ELM scenarios will be assessed on the European tokamaks, in view of their applicability to ITER and DEMO; verification on JT-60SA will be an intermediate step. Cross-machine comparisons will help identifying the operational space of QH-modes, I-modes and other ELM-free scenarios,  which  are  already  established on single European devices or can be  ported  from other devices.  Promising  results  indicate  that  plasma  scenarios  with  a  negative triangularity  magnetic configuration operating  naturally  without an H-mode  edge  pedestal, might  provide  an  attractive operational regime in future reactors without complex active ELM-suppression techniques.  ln the context  of  international  collaboration,  this  promising  scenario  will  be  further  developed  within EUROfusion. The various intrinsic no-ELM scenarios will be tested with respect to the requirements for future devices (e.g. compatibility with pellet fuelling and detachment, transition to and from the high confinement mode) by 2024 in close coordination with the DEMO Central Team. 
ln support of the WPTE research programme enhancement projects for the WPTE devices are planned. The proposed projects are developed and deployed for scientific exploitation within a timeframe up to the end current framework. 
Ml.2 
Alfvén Eigenmodes (AE) in  ITER can resonantly interact with alpha-particles and with neutral-beam ions, potentially degrading their confinement and causing losses to the first wall or divertor. Crucially for the demonstration of Q=S steady-state plasma, this could also reduce the NBCD efficiency. Key issues for ITER will be tested on JET in 2021: 
investigate AE stability and impact on fast particles in He/H, D and D-T plasma; compare fusion-born alpha-particle-driven AEs and ICRH fast-ion-driven AEs. 
Achieving stationary fusion power for a duration of the order of S seconds would remain a major aim for  the  short  third  JET  D-T  campaign  in  2023.  lndeed, with  the  new  development  time  on  low disruptivity and seeded plasma at high performance a sufficient remaining neutron budget should be reserved  for  demonstrating  good  absolute  performance  (Ptu,>10  MW)  of  these  integrated ITER scenarios. 
Whilst in this area the D-T capability of JET is fundamental, the other European tokamaks will also provide a unique contribution by studying the scenarios considered for the burning-plasma operation at ITER, i.e. the low-torque RF heated ITER base line (ASDEX Upgrade, TCV, WEST) and advanced steady­ state scenario (TCV, WEST). The high N BI injection velocity with respect to the Alfvén velocity on MAST­ U allows the study of highly non-linear fast-ion driven modes expected to be important in burning plasmas. The unparalleled set of fast-ion diagnostics on European devices together with the variety of heating schemes and parameter space allow an efficient validation of fast-ion modelling. The high NBI injection velocity with respect to the Alfvén velocity on MAST-U allows the study of highly non-linear fast-ion driven modes expected to be important in burning plasmas. 
Ml.3 
Beyond the baseline development, the experimental programme will allow access to a wide parameter space  including high- N  non-inductive scenarios and it  will guide extrapolation towards  ITER Q=S operation  or  DEMO. High- N  plasmas  will  be  used  for the  validation  of  physics  effects  reducing anomalous transport in these scenarios.  Long-pulse operation with metallic walls will be developed 
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on  WEST  equipped  with  an  actively-cooled  divertor.  The  large  range  of  operating  tokamaks  will contribute  to validate  high-level  real-time  control  strategies  and  assess  their  applicability  to  ITER control  sub-systems in terms of actuators, sensors  and time scales. This will provide  input for JT-60SA and the steady-state advanced scenarios for ITER and DEMO by 2024. The physics and importance  of fast ions  will  be clarified  by using the fast-ion  modelling  workflow  simulating  self-consistently  the stabilising effect of fast ions on thermal transport,  their impact  on MHD stability,  evolution of Alfvén modes and thermal  plasma properties.  The validation  of such workflow  is needed  for more reliable estimation  of the ITER Q=S performance  and development  of strategies  and techniques  for fast ion control. 
Mission 2 - Heat Exhaust Systems 
The care of the work on plasma exhaust, in close coordination with WPPWIE, consists in the scientific exploitation of the Plasma  EXhaust  (PEX) upgrades  related  to the divertors  of ASDEX Upgrade,  TCV, MAST-U  and WEST, and in scientific  contribution  to the selection  of the DTT and DEMO  divertors. Dur ing the Horizon Europe period the new DTT facility will be built and will start its operation.  lts main mission,  i.e. the study of the divertor  and plasma exhaust  issues in ITER and DEMO relevant  regimes with integrated core-edge scenarios is key to the success of Mission 2. To prepare in the most efficient way for the exploitation  of DTT, EUROfusion  will ensure  a strong and continuous  collaboration with the DTT team , with the main aim of contributing to the production of the DTT Research Pian. To this end WPTE will be involved - in collaboration with WPPWI E -in conducting experiments and modelling activities  in the  present  facilities  to address  relevant  points  for  the  DTT physics  design. Ali these investigations will provide the physics basis and validated modelling tools for ITER divertor operation 
and the decision on the divertor configuration for DEMO, also in terms of the potential benefits of the alternative  divertor configurations to be selected  for DEMO in 2024. 
The primary  objectives  that are foreseen for these activities  on heat exhaust systems are described along the three mission headlines: 
M2.1  Detachment  control  for ITER, DEMO  baseline  and  HELIAS (the helical-axis  advanced 
stellarator line) operation. 
M2.2  Prepare  efficient  Plasma  Facing  Components  (PFC) operation  for  ITER, DEMO  and 
HELIAS. 
M2.3  lnvestigate  alternative  innovative  divertor  geometries  (snowflake,  Super-X, double­
null, etc.) for DEMO. 
Note that the headline M2.4 "Develop a liquid-metal based divertor solution for DEMO" is addressed in WPPRD. 
M2.1 
ITER and DEMO  will  require  impurity  seeding  to ensure  integrity  of the  plasma-facing components under high steady-state and transient power load impacts as well as to ensure low W sputtering at the divertor. The joint effort of all the European tokamaks will be strengthened and coordinated to develop "extrapolable"  detachment control with the objectives  to 
(i) propase  integrated  solutions  (e.g.  impurity  seeding)  with  care  compatibility  and acceptable transient heat and particle loads;
(ii) document the consequences of a loss of divertor  detachment for ITER and  DEMO;
(iii) investigate  the physics of detachment  with experimentally validated modelling.
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On JET, M ission 2 exhaust activities will grow in importance, focusing on developing power and particle exhaust solutions with the ITER-like wall in high performance D-D and D-T scenarios with a (semi) detached radiative divertor (Ne & N2). ITER requires an assessment of N-seeded scenario operation to make the decision on its seeding gas. Experiments will aim to establish Ne-seeding scenarios and to develop a scientific basis for predicting their performance in ITER and DEMO. The final demonstration will be performed in JET D-T operation. The use of a range of seeding gasses will be explored as well as the use of multiple seeding gasses for reducing the power flow to the divertor and for studying their effects on pedestal properties. Significantly reduced and controlled power flows to the divertor would in addition allow long-pulse high-performance operation at maximum input power; the related control schemes will  be  tested in  long-pulse  operation.  Seeded scenarios  will  be  targeted  for extensive modelling using similar tools for preparing ITER scenarios and DEMO design. The code validation will be performed in a stepladder approach where JET data  (at higher absolute temperature, shorter neutral and radiation normalised mean free path) provides an intermediate step between the other European  tokamaks and  ITER.  A  critical  element  of  the  modelling is  the  access  to  asymmetric detachment observed in most experiments, but barely reproduced in any SOL modelling code. 
M2.2 
The activities on plasma facing components will be conducted in close coordination with WPPWIE and will focus on the 
(i) test and qualification of the ITER materials, advanced materials for DEMO and divertor Plasma  Facing  Units  in  long-pulse/high-fluence  operation  with  actively-cooled components;
(ii) quantification of the impact of He operation on ITER PFC ( He campaign at JET) and full W-PFC (ASDEX Upgrade, WEST) including long pulse operation at high fluence;
(iii) impact of seeding gases and transients on erosion and lifetime of the components, for conventional and innovative configurations, including effects due to the presence of 3-D magnetic fields for ELMs control.
Configuration and detachment control during transient events (ELMs, sawteeth, pellets, etc.) as well as the entry and exit from and to L-mode will be demonstrated using ITER or DEMO relevant sensors and actuators. 
M2.3 
European medium-size facilities will provide a unique access to a large variety of alternative divertor configurations (including double-null configuration) to test different divertor concepts for DTT and DEMO. A down selection of the most promising configuration is needed around the middle of Horizon Europe for the decision of the DTT divertor that will test those concepts on a larger device. As divertor physics is not easily scalable to larger devices, extensive model validation and verification are needed for credible extrapolations. This modelling will guide the programme throughout Horizon Europe. The large  flexibility  of accessible  divertor  configurations with different  wall  materials will be  used  to challenge existing SOL codes and aid the development of reduced SOL transport models. A comparison between conventional and advanced divertor  configurations  will be conducted experimentally, in terms of access to and control of detachment as an input to the DEMO design and to prepare the PEX milestone decision for DTT. The compatibility of alternative configurations with active ELM-control techniques (3D magnetic fields, frozen pellets injection) and ELM-free scenarios will be tested by 2024. The potential of  these configurations for ELM energy  buffering in high  radiation,  fully or  partially 
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detached scenarios, will provide crucial  information on the requirements for  the  ITER and DEMO edges. 
Theory and Simulation developments 
ln Horizon Europe, activities in theory and simulations of plasma and fusion systems will be significantly intensified. These activities constitute an integral part of the WPTE, in support of interpreting and preparing tokamaks experiments, and for predicting ITER and DEMO operational scenarios. Specific Theory, Simulation, Validation and Verification (TSVV) tasks supported by services from the Advance Computing Hubs (WPAC), are dosely linked to WPTE: 
Physics of the L-H Transit ion and Pedestals
a. Validated  gyrokinetic  simulations  of  ion-scale,  electron-scale,  and  multi-scale turbulent transport in the H-, QH-, 1-, and L-mode edge;
b. An  interpretative  and  predictive  capability  of  L-H transitions,  including  reduced transport models for the pedestal.
2) Physics Properties of Strongly Shaped Configurations
a. lnterpretive and predictive tools regarding the transport and MHD stability properties of negative triangularity (NT);
b. Validation  of  these  tools  with  respect  to  existing  tokamak  experiments  and applications to predict the behaviour of NT plasmas in a reactor.
3) Plasma Particle/Heat Exhaust: Fluid/Gyrofluid Edge Codes
a. Develop  a  comprehensive  modelling  capability  for  the  plasma  edge  based  on fluid/gyrofluid equations;
b. Ensure  that  the  respective  tools  exhibit  good  scalability  on  high-performance computers for the preparation and interpretation of experiments and the design of fusion power plants;
c. Validate these tools and use them to address key physics questions.
4) Plasma Particle/Heat Exhaust: Gyrokinetic/Kinetic Edge Codes
a. Develop gyrokinetic (GK) and fully kinetic (FK) codes (existing codes and/or new codes) and apply them to key open issues related to plasma particle/heat exhaust;
b. Systematic  investigation  of  the  limitations  of  G K  theory,  including  comparisons between GK and FK predictions.
S) Integrated Modelling of Transient MHD Events
a. Predictive and validated modelling capabilities of edge instabilities to capture different types of ELM types, ELM mitigation, MHD-driven no-ELM regimes;
b. Predictive and validated modelling capabilities for disruption mitigation by shattered pellet injection using multiple injectors;
c. Tools  and  nonlinear  MHD  simulations  used  for  the  verification and  validation of reduced MHD models for real-time applications for disruption prediction, prevention, and avoidance and for inclusion in integrated transport solvers.
6) Dynamics of Runaway Electrons (RE) in Tokamak Disruptions
a. Provide a self-consistent, robust, and validated model for RE dynamics and mitigation in the presence of shattered pellet injection and 3D fields;
b. Develop and validate a model for the RE beam generation and losses to be used within the integrated modelling tools and nonlinear MHD codes.
7) Physics of Burning Plasmas
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a. Develop a self-consistent description of, and corresponding simulation tools for, the mutual interaction of energetic particles with MHD modes and turbulence, as well as their interplay with the kinetic plasma profiles in tokamak and stellarator;
b. Develop  a  theoretical  understanding  and  a  validated  interpretative/predictive capability of the physics of burning plasmas in tokamak and stellarator;
c. Develop strategies to optimize the deposit ion of the fusion a energy to the bulk plasma in view of improving the reactor performance.
Opportunities for industrial innovation 
WPTE activity relies on using and advancing the state-of-the-art in diagnostics and control of hot plasmas. lnnovative developments in these areas will be tested under real tokamak conditions, and in case  of JET,  in  the  presence  of  significant  neutron brightness. This can  allow  for prototyping of technologies that  could  be  used  in  ITER  and  DEMO.  Fully-digital control infrastructures may be applicable to other fields as well. 
lnternational collaboration 
· Coordination and support to the participation to the lnternational Tokamak Physics Activity (ITPA) and the participation to the IEA lmplementing Agreements in which EURATOM is a party.
· Collaboration on SPI experiments with Korea, US, ITER-1O and on SPI hardware.
· EU-US  collaboration  on  DEMO  scenarios,  in  particular  on  no-ELMs  operation  (including negative triangularity) and on divertor/plasma exhaust physics.
· EU-China collaboration on long pulse operation and divertor/plasma exhaust physics, with a planned addition on future capabilities of BEST (a DT experiment under construction at ASIPP).
· Scientific collaborations with ITER together with WPPrlO to ensure the EU implication in the ITER Research Pian development; Contribution to ITPA Joint Experiments and Analysis when consistent with ITER stated priorities.
Grant Deliverables 
I  rt,ětiveraliteš.iréi6fé 
Successful establishment of Type I ELMy H-mode scenario with  dominant electron heating for 
TE.D.01 
the first safe operation of ITER.  Dec 2021 The effect of total  flux expansion and snowflake configurations in environments  with  intrinsic 
TE.D.02 
impurities on power dissipation quantified.  Dec 2021 TE.D.03  High fluence operation on actively cooled divertor at WEST assessed and documented.  Dec 2022 TE.D.04  Achievement of ELM control du ring the transient phases (lp ramp-up and down, entering and 
exiting H-mode etc.) integrating ITER operational constraints.  Dec 2022 The role of turbu lent and MHD driven transport in the vicinity of the separatrix for the 
TE.O.OS  stability of the pedestal quantified and the implications for predictions for ITER and DEMO 
reported.  Dec 2022 Achievement of state-observer based  control of radiative detachment using multiple 
TE.D.06 
diagnostics.  Dec 2023 The disruption and run-away electron mitigation efficiency by single and multiple  shattered 
TE.D.07  pel let injectors on different  sized devices to validate the  ITER Strategy assessed and 
documented.  Dec 2023 Balance between gross and net erosion of W under different operational  conditions in full­
TE.D.08 
metallic toroidal devices  Dec 2023 Establishment and comparison of N and Ne-seeded partially-detached divertor in high-power 
TE.D.09 
operations in view of ITER radiative scenario.  Dec 2023 
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	TE.D.10 
	The role of electron and ion heat channels and plasma rotation on the access to H-mode for hydrogen, helium and mixed plasmas in view of the ITER non-active phase quantified. 
	Dec 2023 

	
	
	

	TE.D.12 
	The physics basis for the decision for an alternative divertor configuration for DEMO. 
	Dec 2024 

	TE.D.13 
	Recommendation on the seeding impurity mix in view of a future reactor. 
	Dec 2024 

	TE.D.14 
	The radiation asymmetry during disruption mitigation, and SPI disruption dynamics using improved power balance, radiation diagnostic capabilities and fast cameras characterized, and documented. 
	Dec 2024 

	
	
	


Grant Milestones 
irm!  li  fU, "'  llr■f  iJ/:J.  1111/n,w� 
TE.M.01  Completion of the disruption and run-away mitigation experimental programme with the SPls.  Dec. 2022 TE.M.02  Access stable operation at low collisionality and high beta  Dec. 2023 TE.M.03  JET scenarios ready for DTE3 operation  Dec. 2023 TE.M.04  High performance reduced/no ELM scenario in a metallic wall operated routinely  Dec. 2023 TE.M.05  H-mode access for the ITER non-activated phase (H, He, H/D) reliably established Dec. 2023 TE.M.06  Available technique for monitoring the retention with ITER-like components Dec. 2024 TE.M.07  Succeed with operation of the PEX Upgrades in H-mode at high power and neutra I pressure Dec. 2024 
Use oj Facilities 
JETt, ASDEX Upgrade, MAST- ExiSting These are the main devices to perform the  2021-
scientific programme  25 uf, TCV, WEST, COMPASS-U, 
and JT-60SA 
Marconi-Fusion, Leonardo and  Existing  High performance computing; modelling will use  2021- follow-up and Gateway  the common  IMAS framework  where applicable;  25 
software and data repositories 
R.. is·-k -R..eg-ister  -= 
,  ... •111  1,,., ·-·--: • 1•■ • IIU 
SPI experiments are not conclusive in mitigating the disruption loads on  Find alternative mitigation solution to be tokamaks.  developed on tokamaks 
Transferability of no/reduced ELM scenario to ITER and DEMO not feasible.  lncrease focus on JT-60SA and the 
importance of stellarator research Monitoring of the retention in metallic devices not sufficiently quantifiable  Develop alternative monitoring methods 
Non-availability or delay of operation of unique facilities (e.g. W7X,NBTF,  None 
ELISE, JET...) dueto technical issues 
Non-availability or delay of operation of facilities (Medium Size Tokamak,  Move the activities to other/ available Delay of PEX and other critical upgrades  Rescoping activities, resource levelling 
and reprioritization 
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High Beta, highly shaped plasma scenarios not reliable for long pulse  Consider a less demanding alternative  operations  scenario in view of its application in ITER  
and DEMO  
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02WPSA:  JT-60SA Exploitation 
Work Package number  02  Lead beneficiary  ENEA 
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Work package title Start month Participant number 

JT-60SA Exploitation (WPSA) 
01-Jan-2021  End month  31-Dec-2025 Short name of 
participant  Person months per participant: 
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10  CEA  155.80 25  CIEMAT  96.00 14  EK-CER  46.00 16  ENEA  311.00 11  FZJ  6.00 23  IAP  20.50 06  IPP.CR  26.70 21  IPPLM  69.50 22  1ST  9.00 12  KIT  15.00 03  LPP-ERM-KMS  10.00 01  MPG  118.00 13  NCSRD  2.00 26  VR  23.00 09  VTT  5.00 N/A  Not Allocated  190.25 
1,103.75 
· Not allocated resources are for the preparation of the scientific  exploitation of  JT-60SA and participation in the experimental campaigns.
Objectives 
As outlined in the European Fusion Roadmap, JT-60SA is a crucial facility in support of ITER and DEMO. On 2nd March 2020, the European Atomic Energy Community (Euratom) and the Japanese government signed a joint declaration for the second phase of the Broader Approach activities ( BA phase 11), agreeing on further cooperation on research and development in the field of fusion energy. The early defined strategy to implement the JT-60SA project has praven to be successful and continues to be 
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employed within  BA phase  li. For the  period beyond  2020,  JT60-SA will be jointly  operated and enhanced by the EU and Japan. 
ln this context, Fusion for Energy (F4E) and EUROfusion agreed together on the need to rationalize and coordinate the future exploitation of the JT-60SA device for the next funding phase, BA phase 11. At the level of institutional responsibilities within Europe, F4E will maintain its focus on design, integration, construction and future enhancements, while EUROfusion will dedicate its efforts towards the joint definition and execution of the scientific programme, the contribution to the plasma operations, the exploitation  of  diagnostics  and  the  provision  of  scientific  support  to  machine  and  sub-systems enhancements with particular focus on the ones which serve the physics purposes outlined in this document. 
The priorities for the exploitation of JT-60SA are strongly related to the needs of the European Fusion Roadmap. The scientific activities performed through WPTE are focused on: 
1. Development and investigation of high-performance scenarios  compatible  with future  W- PFCs;
2. Avoidance and mitigation of disruptions and runaways;
3. Fast-ion physics;
4. Development and validation of high-level real-time control strategies.
Similarly for technology, under the main responsibility of F4E and with the contribution of EUROfusion in terms of scientific motivation and support, the following four priority areas have been established: 
1. Development of cost-effective W-PFC materials;
2. Development of a remote handling system to address specific needs for the device operation phase;
3. An  enhancement  program  for  the  toroidal  field,  cryogenics,  power  supplies  and  heating systems;
4. Consolidation and verification of the engineering models to expedite the verification against structural integrity during the operation phase.
From these prioritized activities the deliverables and milestones have been defined. During the period 2021-2025  (within  Broader Approach Phase  li),  the  integrated commissioning of JT-60SA  will  be completed, and a set of machine enhancements procured by EU will be delivered, commissioned, and exploited in the following experimental campaigns.  ln the present timeline two periods of plasma operations are included within the five years, the Integrated Commissioning itself ( IC-OPl)  and the first scientific campaign OP.2. For the EU, taking the responsibility of an enhancement project must imply its subsequent follow-up in its operation and scientific exploitation. The JT-60SA research pian foresees an initial phase of operation (Phase I in Hydrogen and subsequently Phase li in Deuterium) where all the sub-systems are fully commissioned, and the additional power is progressively increased (up to 33 MW) with a CFC Divertor. ln parallel, new machine enhancement projects will be prepared and launched with the aim of optimizing the scientific output of JT-60SA from its early phase with respect to the scientific priorities mentioned above. EUROfusion will participate in all these activities, in close collaboration with F4E. 
Description oj work 
· Participation  in  the  completion  of  JT-60SA  integrated  comm1ss1oning. This  includes  the commissioning on plasma of the previously delivered fast camera survey system EDICAM.
· Procurement and delivery, within the collaboration with F4E, of six enhancement systems: cryo-pumps, pellet injection, MGI (massive gas injection), edge Thomson scattering (TS), VUV
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spectrometry, FILD (Fast Ion Loss Detector). During the campaigns, participation in systems operation and data production. 
· Contribution to machine and plasma operations as well as to the commissioning of the enhancements.
· Support to the development of the JT-60SA remote participation tools, including the definition of requirements for one or more European Remote Experiment Centres (EU-REC) for participation in the JT-60SA experiments from Europe, in parallel with EU participation on site. The EU-REC will consist of one or more Participation Rooms, connected to a high-speed network, in which the EU participants in a given experiment can meet and work in live connection with the Naka control room. lt will be equipped with suitable videoconference facilities, adequate computer servers, meeting rooms and office space. The use cases, technical requirements, development pian and cost of the EU-REC were worked aut and reported in 2018. That assessment will be updated following the experience of the Integrated Commissioning, also considering the adaptation of existing structures in EU and the actual status of the policy for data access.
· Preparation of the scientific exploitation of JT-60SA, also exploiting the scientific output of the Integrated Commissioning within the terms of agreement with the JT-60SA stakeholders (F4E, QST) ..
· Specific training activities for PhD students and young professionals in order to prepare the new generation of physicists and engineers who will exploit JT-60SA.
· Preparation and start of a comprehensive machine enhancement programme for the 2025- 2029 period of the Broader Approach Phase li. EUROfusion participation should include advanced diagnostics of interest for ITER physics studies,
· Contribution to the design of the first actively-cooled divertor ( EU procurement) and element s of the transit ion to W-PFC, essential for extrapolation of the JT-60SA results to DEMO.
Close collaboration regarding the W-divertor development and qualification have been set-up with WPDIV and will be set-up with WPPWIE. lndeed, Europe has a substantial experience in this area (c.f. WPTE), with three tokamaks equipped with W-PFCs in operation (ASDEX Upgrade, JET and WEST). The ensuing set of R&D and enhancements will be a key project jointly executed in Europe by F4E and EUROfusion. Synergy of the experimental programme with the activities performed within WPTE will be developed on strategically important items such as scenario development, plasma exhaust, fast ion physics, avoidance and mitigation of disruptions and runaways, development and validation of high­ level real-time control strategies. A close collaboration with WPPrlO for operational topics (e.g. plasma breakdown, heating systems) and for the development of synthetic diagnostics of common interest (e.g. FILO) has been set-up. 
Theory and Simulation development 
The SA.CM area within WPSA aims to provide validated selected simulation tools for application to JT- 60SA in support to the preparation of the experimental campaigns. Same specific modelling and code developments, directly connected with the EU participation in JT-60SA exploitation, are embedded in WPSA and will benefit from the effort performed in various TSVV tasks performed with WPTE, WPPWIE, and WPPrlO. Those focused namely on: 
· Advanced plasma discharge simulators, combining free-boundary equilibrium with a fast integrated-modelling transport module, which will be used to train specific control schemes in advance of the experiments. This will allow assisting the preparation of experimental proposals.
· Breakdown simulators combining free-boundary equilibrium, evolution equations for energy, particles and current and EC beam tracing. Validation on experiments in collaboration with WPTE is an essential step.
· Synthetic diagnostic, in particular for diagnostics procured and operated by the EU.
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· Dedicated workflows describing the impact of fast-ion driven instabilities on plasma profiles in a self-consistent way.
· Specific modelling support under request  of the stakeholders  (F4E, QST) in support of IC, divertor diagnostics design (in collaboration with WPDIV) and enhancements procured by EU.
· Development of tools for integrated data analysis, data validation and interpretation of the experiments, in agreement with QST and the Experiment Team requirements.
Use oj Research facilities 
Use  of  JT-60SA,  by means  of  participation  in  the  operation  and  preparation  of  the  machines capabilities . This will prepare and facilitate analogous EU activities for DTT and ITER, in particular for the commissioning phases. 
Opportunities for industrial innovation 
Many  of  the  enhancements  for  WPSA  involve  industrial  procurements,  albeit  that  the  larger procurements will be handled via F4E. 
Grant Deliverables 
I: fD:-1 !I DefiverabÍes .TabÍe
SA.D.01  Appointment of Experiment Leader from EU (after call issued end 2020)  Apr. 2021 SA.D.02  * Report on the first phase of the Integrated Commissioning  (before plasma operations). Dec.2021 
Results and return of experience, mainly for OTT
SA.D.03  Report on the initial organisation of the JT-60SA scientific exploitation  Dec.2021 SA.D.04  Documented pian of EU enhancement programme for BA Phase 11-2025-2029  Dec.2022 SA.D.05  Delivery and final tests of EU-REC completed  Jun. 2024 SA.D.06  lnstallation of the EU systems before the OP2 campaign .  Dec.2024 
· Re13erte R 13artici13atieR iR the GP.2  caFR13aigR. Res1,1lts a RB ret1,1rR ef eiE13erieRce  DeE. 2Q2§ 
SA.D.08  * Fina I report on integrated commissioning, including plasma operations Dec.2023 SA.D.10  Delivery of EU procurements (TBD) for the campaign 2026 completed. Dec.2025 
(*) Deliverables dependent on external conditions to which the work package is constrained 
Grant Mil.e..s. ton. es 
· '  .  li 
SA.M.01  Participation in the Integrated Commissioning to first plasma operations  Apr. 2022 
SA.M.02  Start of the EU-REC project  Apr. 2022 
SA.M.03  Decision on pian and resources of EU enhancements for BA Phase li -2025-2029  Jun. 2023 
SA.M.04  Cali to start EU enhancement programme for 2025-2029  Sep. 2023 
SA.M.05  Start of the new EU enhancement projects (TBD)  Nov. 2023 
§AJ,4.Qé * Partiei13atieAi A ele•,ele13FReAt ef seeAarie at high 13lasFRa e1,1rreAtiA 1,,1 FReele Dee.2Q2§ (*) Milestones dependent on external conditions to which the work package is constrained 
lnternational Collaboration 
Country  Description o/ Col/aboration 
Japan  Collaboration with QST for the scientific exploitation of JT-60SA, for the related machine enhancements, and 
for the operations in close interaction with F4E under the Broader Approach scheme 
ITER IO  Collaboration with ITER-10 for assembly and commissioning procedures 
US  Collaboration  with  US  DOE and  other  US  research  institutions  (General  Atomic, UC  Irvine, PPPL)  for 
diagnostics systems on JT-60SA 
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Risk R..eg.. is-ter  -- ·-. 1111 •111  :  - ...
: ::-••Hilil  ra, 
Negative Ion Beams not enough energetic to give realistic insight on the  Consider alternative heating techniques, e.g. high energy particles physics of ITER and DEMO.  using Ion Cyclotron schemes 
Non-availability ar delay of operation of unique facilities (e.g.  None W7X,NBTF, ELISE, JET ... ) due to technical issues 
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03 WPW7X:  W7-X Exploitation 
Work Package number  03  Lead beneficiary  MPG 
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Work package title Start month Participant number 

W7-X Exploitation (WPW7X) 
01-Jan-2021 End month  31-Dec-2025 Short name of  Person months per participant: 
participant 
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10  CEA  28.66 25  CIEMAT  411.42 07  DTU  49.77 14  EK-CER  178.07 16  ENEA  48.72 11  FZJ  384.05 06  IPP.CR  7.56 21  IPPLM  338.55 22  1ST  19.42 27  KIPT  470.93 12  KIT  154.39 03  LPP-ERM-KMS  83.48 01  MPG  1,946.68 13  NCSRD  34.42 02  OEAW  15.56 26  VR  13.70 09  VTT  33.07 N/A  Not Allocated  397.46 4,615.91 
*Not allocated resources are for the participation to experimental campaigns that are organized after yearly calls.
Objectives 
ln Horizon Europe, the overall objective of WPW7X is to provide a substantial physics basis for the assessment of optimized stellarators as an  alternative line  in  magnetic confinement fusion. Ali activities in terms of experiments, theory and simulation within WPW7X will be oriented to assess the Helical-Axis  Advanced  Stellarator  (HELIAS) line  as  a  reactor  concept  through  validating  aur understanding of 3D physics elements. Wendelstein 7-X (W7-X) is an optimized stellarator based on the HELIAS concept and is being upgraded to explore new operational domains. 
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ln Horizon  2020, the progress reported in W7-X has exceeded the initial objectives, with first demonstrations of optimization concepts and the achievement of detached, long-pulse divertor operation for up to 28s duration. ln Horizon Europe, we will build on this success and address the questions that are critical for assessing the prospects of a stellarator fusion reactor.  For this, W7-X is being upgraded to explore new plasma regimes in stellarators. The main upgrades are: i) extensions of heating and fuelling capabilities that will give access to plasmas having dimensionless performance parameters similar to those expected in reactors30,  and ii) water-cooled plasma-facing components that will allow very long pulse durations to demonstrate quasi-steady-state operation (as long as 30 minutes). 
ln the EUROfusion roadmap, the assessment of stellarators as an alternative to tokamaks for fusion reactors constitutes a decision point expected in the early 2030s (conditional on PFC-upgrade decision) when ITER will enter its nuclear phase. The decision will depend on: 
1. results from W7-X confirming the concept of stellarator optimization,
2. operation of W7-X with reactor-relevant plasma-facing components,
3. validated theory and simulation tools to extend predictive capabilities,
4. conceptual solutions for 3D-specific reactor engineering (in synergy with WPPRD).
A positive outcome could lead to a proposal for a next-step burning plasma stellarator. Consequently, Horizon Europe is the crucial period along the timeli ne of the European Roadmap to maintain the pace needed to provide alternatives to a tokamak DEMO. The TSVVon Stellarator Optimization will develop options for stellarator designs absorbing the latest experimental findings of W7-X. Furthermore, WPW7X will contribute to ITER, DEMO and present-day tokamak operation, particularly through synergistic developments of steady-state technologies, 3D plasma physics and theory and simulation development. lnternational collaborations will be conducted to assess other helical confinement concepts aside from HELIAS. WPW7X will continue to contribute to the completion of the international stellarator database. ln the following, we describe the specific objectives of WPW7X during Horizon Europe. 
Towards reactor-relevant condition in W7-X: hardware upgrades and scenario development The objective of WPW7X in Horizon Europe is the demonstration of high-performance, quasi steady­
state stellarator operation. W7-X, a first-of-a-kind machine, designed on theory-based principles is the main device for both advances in the experimental programme and the validation of simulation tools implementing cutting-edge 3D plasma theory. Based on the experimental results obtained during Horizon 2020, the demonstration of quiescent, disruption-free operation at high plasma beta needed for a fusion power plant requires a flexible asset of heating systems and a considerable increase of the heating power (ECRH, ICRH and NBI). This entails a technology programme for the development of new high-power, high-efficiency gyrotrons during Horizon Europe. More heating power is also needed to demonstrate the positive effect of optimization on confinement at the high temperatures necessary to achieve low collisionality, as in a reactor care. lnitial and promising experiments in W7-X have highlighted access to regimes with reduced turbulent transport. The beneficial effect of the density gradient (e.g. through density profile shaping and the generation of large sheared radial electric fields) was observed and will be explored by systematic variations of the heating and fuelling schemes and the magnetic field configuration at increased plasma beta. Without the reduction of neoclassical 
30  Not simultaneously in all parameters. 
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transport by optimization, the neoclassical energy losses alone would not have allowed access to the observed high ion temperatures. Consequently, understanding the interplay between neoclassical and turbulent transport (in magnetic configurations with different degrees of optimization) by controlled profile shaping (e.g. using a steady-state pellet injector31 for central fuelling) will be a research focus during Horizon Europe. Results from the TSVV on Plasma Turbulence will provide theory-based tools to  develop  scenarios  exhibiting  high  plasma  performance. The  confinement  of  fast ions is  a key objective for 3D magnetic configurations and will be addressed in Horizon Europe. The validation of fast-ion confinement properties of W7-X will be pursued together with the support of high-resolution fast-ion loss diagnostics. The physics of fast-ion confinement and burning plasma will be studied jointly with the tokamak line (e.g. c.f. TSVV tasks on Physics of Burning Plasmas in WPTE). The objective is to develop a self-consistent description of, and corresponding simulation tools for, the mutual interaction of energetic particles with  MHD modes and turbulence, as well as  their interplay with the kinetic plasma profiles in both tokamak and stellarator geometries. The theoretically predicted equilibrium and stability behaviour of W7-X will be tested by using the extensive configuration space of the device to vary the expectations over a large range. 
High-power steady-state operation: qualifying the high-heat-flux divertor and preparing for a metallic wall in Wendelstein 7-X 
To demonstrate the inherent steady-state capabilities of stellarators, an actively cooled CFC divertor31 will be qualified for safe power and particle exhaust.  Safe operation at high heating power and plasma beta together with the development of compatible plasma-exhaust scenarios will be a key objective of the experimental programme during Horizon Europe. To demonstrate high-performance, steady­ state HELIAS operation scenarios, heating and fuelling systems will be upgraded, together with safety systems and diagnostics.  This work will take advantage of long-term preparations started in Horizon 2020. Reactor-like operation with metallic plasma-facing components will be prepared, including the development of the relevant strategy and technologies. A decision on the replacement of plasma­ facing components, and in  particular the divertor  targets, will be prepared during Horizon Europe. These actions aim at a subsequent implementation of tungsten PFCs. The foundation for the design of a metallic divertor will be provided by the demonstration of steady-state capabilities with an actively­ cooled CFC divertor. WPW7X will also build upon synergies with metallic wall developments in WPSA, WPPWIE and WPDIVand the TSVV tasks for the development of the exhaust simulations tools in WPTE and WPPWIE. 
Description oj work 
The campaigns of W7-X in Horizon Europe, about one per year, will be conducted and organized as in Horizon  2020.  The  preparation  of  safe  machine  operation,  infrastructure  for  EU-funded enhancements, components for heating and fuelling, fast-ion generation, dedicated diagnostics, and the preparation of operation regimes together with the data analysis, modelling and simulation of the experimental campaigns will provide a  substantial portion of the work during operation and the various shut-down periods. 
Given the technical character of the campaigns in the first half of Horizon Europe (commissioning, upgrades), flexibility will be required and a rearrangement of deliverables cannot be excluded. The pace of progress regarding achievement of the objectives will be determined by the level of technical 
31 The mentioned hardware is not provided by EUROfusion
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readiness of  the device for  high-performance and  steady-state operation. Leading objectives are arranged in building blocks (as reflected in the list of deliverables below) and the critical path is defined by the readiness of PFC and heating and fuelling technologies. 
For  the  initial  campaigns  with  water-cooled  PFCs  (installed by  the  end  of  2022), a  progressive commissioning of water-cooled systems leads to a step-wise approach to combine long pulses (target 30 minutes) at high heating power  (target  lOMW)  operation during the period 2022-28 (cf. time sequence below). 
I  I 
2014  FPB  2021  FP9  2028 
1�-X 
cDoe�imce �  Island Divertor  ---W7-XOP2  SSutesatadiyn-esdtadtee t(a3c0h mmi en n) t 
l t :rb on qu cation  GJ  dWedvelvertorlopme nt&  I...(I) PFC:  m � r Actlve coollng  j  I 
tech no lo g](  llmlter  divertor  HHF divertor  1 GJ • 2 GJ• 6 GJ•18  constructlon  ·-
·-oC  > High1-0n0 0 s2/  H20e0a7Mti.5ngJMW puls f e   WL ate1r-. c5MoolW ed Gyr PFoCtrso n  High-� HELIAS  Cli� Em 
30 s detachmenw1 t ........ a. "O o(I) operation at 10J-v•  C �
ECRH  8.5MW  10MW  15MW 
Heatlng  NBI  3.4MW  6.8MW  8MW 
J-systems  ICRH  1.5MW  rr/2 ,......a... sa· .--------�  Ill  in 
N(!; optimization demonstrated l  ICRH commissining  Cli (I) 
a. 
I  (post-pellet transient) o Ill  in 
Ill stellarat or  theory  Support for W7-X, tt:ieory v�lidati�, _de�elopment of e�cient codes (TSWs)  . 
Next-generation dev,ce optim1sation, configuratiOn and concept explorallOII (T  (I) 
and  englneerl  3D pre-conceptual solutions.._stellarator _power-plant studies .,.FTD.,...,. __ �  
Fig 3.2.1 Timeline for Mission 8 in Horizon Europe 
For the achievement of plasma conditions relevant to optimization studies (low-collisionality, high­ beta),  heating  upgrades  (ECRH,  ICRH,  NBI)  and  complementary  diagnostics  (e.g.  multichannel interferometry,  impurity  diagnostics,  edge  and  fast-ion  diagnostics)  will  be  implemented. Enhancements developed in Horizon 2020 will be commissioned and operated in Horizon Europe to achieve the W7-X strategie objectives and complemented along the objectives of the work program (e.g.  high-power  gyrotron  development,  ICRH and  divertor  manipulator).  Further  enhancements during the Horizon Europe are planned in the heating system and diagnostics with additional ECRH power  through  development and  testing  of  2MW  gyrotrons, Fast  Ion  Loss Detectors  (FILD), and Manipulator for Target Exposure and Observation (MATEO) divertor manipulator arm. The preparation of experiments will be accompanied by predictive scenario preparation, benefiting from the close link of experiments, simulations and theory within the same WP. 
Metallic wall operation is prepared together with the WP on "Plasma Wall  lnteraction and Exhaust" (WPPWIE) and the WP on "Divertor" (WPDIV), and synergies with other similar initiatives on JT-60SA, DTT, and WEST (WPTE) will be explored. The qualification of necessary technologies for a metallic divertor for W7-X will be part of the work packages WPDIV in strong interconnection with WPPWIE. 
Smaller devices will complement aspects of physics studies and will be used to qualify experimental procedures (e.g. wall conditioning techniques). 
Theory and Simulation development 
The  development  of  theory  and  computational  tools  (including  specific  tasks  on  stellarator optimisation) are  an  integral part of WPW7X  and will be  conducted  in  the TSVVs on  Stellarator Optimization and Stellarator Turbulence linked to WPW7X. Moreover, WPW7X will conduct analysis 
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projects and campaigns to carry out detailed analysis, modelling and scenario development, as well as to exploit and prepare W7-X experiments. 
The role of theory has been prominent in the initial W7-X campaigns and this will continue during Horizon Europe. A number of experimental phases will be largely theory-driven to clarify important 
physical processes in the device. As an example, initial experiments in W7-X have highlighted the importance of devising operational schemes for accessing reduced turbulent transport regimes, e.g. via density profile shaping. Same amount of turbulence is deemed necessary, however, to avoid impurity accumulation, which  is  otherwise a  serious threat to  high-performance operation. Consequently, a theory and modelling effort to improve the understanding of turbulence and the associated transport (particles, impurities and energy) will be of high priority in the coming years. For reduced turbulence regimes at low collisionality, neoclassical transport will often become relevant, so that work on this topíc must continue.  The quest for higher plasma beta necessitates theory and modelling of MHD equilibrium and stability. Moreover, tools for the predictive modelling and analyses of specific 3D heating scenarios for ECRH,  NBI and ICRH require further advancements and their validation is needed for reliable scenario development. Theory tools for  fuelling  processes - particularly from pellet injection - are also essential for scenario development and for the analysis of high-density, high-performance discharges. Ali these modelling tools will need to be integrated to enable overall modelling of specific experiments. Other important theory/simulation needs include fast-ion generation and confinement, synthetic diagnostics and edge/SOL phenomena including 
impurity-seeding scenarios and neutral gas dynamics in finite-beta island divertor geometry. Studies of material migration are also needed for the development of next-step plasma facing components and for assessing metallic walls as a reactor solution. Since the design of W7-X, enormous progress has been made in the understanding of 3D plasma physics, computer technology and optimization algorithms. For instance, novel multi-target optimization algorithms have been devised with improved parallelization properties and reduced sensitivity to local optima in parameter space. The new or improved codes should accommodate, and further build on, this progress. Attention will also be paid to the improvement/development of the 3D exhaust code and validation for the different W7-X scenarios as a tool to design the divertor for the next-step devices in coordination with the relevant TSVV tasks in WPTE and WPPWIE. The overall success of WPW7X will be dependent upon the success 
of the theory and modelling activities. 
WPW7X will develop activities in close connection with the engineering activities integrated into WPPRD aiming at a specification of the technical outline of a HELIAS burning-plasma device, e.g. through the  validation of  models to  be  used by  systems analysis. Taken together, these theoretical/computational and engineering activities will feed into the stellarator optimization task, 
aiming to further improve the HELIAS concept. Finally, special attention will be taken to identify and foster synergies with the tokamak research programme. Since a three-dimensional approach is needed to tackle problems in tokamaks once symmetry breaking is accounted for, it is expected that the applicability of theory and codes developed for stellarators will be natural. 
The TSVV tasks "Physics of Burning Plasmas", "Plasma Particle/Heat Exhaust" within WPTE and Plasma­ Wall lnteraction in DEMO in WPPWIE are linked to objectives of WPW7X. The aims of the two stellarator-specific TSVV tasks "Stellarator Optimization" and "Stellarator Turbulence Simulation" are summarised below: 
1. "Stellarator Turbulence Simulation" TSVV task:
a. Develop, verify, and validate a set of Stellarator gyrokinetic codes going beyond the flux tube approach and self-consistently treating multiple particle species.
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b. Validate (and adapt, if  needed) these codes for the calculation of turbulent fluxes in  tokamaks without axisymmetry assumption.
c. Use  these  codes  (and  theory)  to  enhance  the  basic  understanding  of  micro­ instabilities  and  turbulence  in  stellarators  in  different  types  of  geometries  and plasma conditions.
2. "Stellarator Optimization" TSVV  task:
a. Develop an  advanced  European stellarator optimization code, based on improved algorithms for an enhanced computational speed and a greater scope.
b. Generate  a  number  of  highly  optimized  stellarator  configurations  which  could form the basis for future stellarator devices and support the  EUROfusion Roadmap decision point  on the future of  the stellarator line.
Opportunities for industrial innovation 
Developments  of  high-power  microwave  sources  for  heating  (gyrotrons)  and  sub-components extending existing operating limits. Respective innovations are conducted in  Europe and are expected to result in world-leading performance of megawatt-class microwave sources. The work complements the ongoing research and  development in the work package heating and current drive in an ideal way as  it  pushes  the industrialization of world-leading high-power CW gyrotrons in  Europe. 
Grant Deliverable, .s 
I  10•"  ,.  ,.  IIIN,7ll W7X.D.01  Report on conducted scenario & campaign preparation (focus: optimization studies, wall  Dec. 2021 conditioning procedures) 
W7X.D.02  Non-linear stellarator gyrokinetic code(s) treating at least entire flux surfaces (not limited to  Dec. 2022 
single flux tubes) 
W7X.D.03  Report on conducted scenario & campaign preparation (focus: wall conditioning, divertor  Dec. 2022 exhaust  and  care  heating/fast-ion  confinement,  preparation  of  steady-state  scenarios, 
preparation of plasma exhaust scenarios with divertor heat load control) 
W7X.D.04  Stellarator optimization code including algorithms with reduced sensitivity to local minima in  Dec.  2022 
parameter space 
W7X.D.05  Assessment report on fast-ion generation and divertor exhaust (energy limit 1 GJ)  Dec. 2023 W7X.D.06  Report on conducted scenario & campaign preparation (focus: preparation of steady-state  Dec. 2023 
scenarios turbulent and core neoclassical transport) 
W7X.D.07  Report on the modelling of plasma heating schemes, plasmas with fast-ions and transport  Dec. 2024 
regimes for long steady-state high-beta operation (energy limit 2 GJ) 
W7X.D.08  Report on conducted Scenario & campaign preparation (focus:  turbulent and neoclassical  Dec. 2024 
transport, high-power steady-state operation) 
W7X.D.09  Assessment report on scenarios with optimized transport and high-beta operation (energy  Dec. 2024 
limit 6GJ) 
W7X.D.10  Verified and validated stellarator gyrokinetic codes for the calculation of turbulent transport  Dec. 2025 W7X.D.11  Report on  conducted  scenario  & campaign  preparation (focus:  high-power  steady-state  Dec. 2025 
operation) 
W7X.D.12  Assessment report on  HELIAS optimization (with data from  carbon  PFC operation (energy  Dec. 2025 
limit 18 GJ) 
W7X.D.13  Report on conducted scenario & campaign preparation (focus: PFC upgrades)  Dec. 2025 W7X.D.14  Comparative assessment of the H ELIAS reactor physics basis with respect to other stellarator  Dec. 2025 
concepts (with lnternational Collaborations). 
W7X.D.15  Modem European stellarator optimization code and its use to determine options for next- Dec. 2025 
generation devices. 
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Grant MilI estone. s . . 
· I t\ T:r.7ll' 
W7X.M.01  1.5 MW gyrotron infrastructure completed  Dec. 2021 W7X.M.02  Commissioning of W7-X enhancements incl. commissioning with plasma. First operation with  Dec.2  022 
water-cooled PFCs (although these are installed) 
W7X.M.03  Operation with water-cooled PFCs completed  Dec.2023 W7X.M.04  Operation completed and 1 GJ energy turn-around achieved.  Dec. 2024 W7X.M.05  High-beta HELIAS operation at low collisionalities  Dec.2025 W7X.M.06  Operation with High-power and long-pulse completed and 6 GJ energyturn-around achieved  Dec. 2025 
(pulse lengths up to 600 s, long-pulse detachment). 
Use o/ Facilities 
W7-X, TJ-11, URAGAN-2M  Existing  Performing the scientific progra mme  2021-25 TOMAS  Existing  ICWC  2021-25 LHD, HSX, CFQS (within  Existing  Performing the scientific progra mme  2021-25 lnternational 
Collaborations) 
Marconi-Fusion, Leonardo  Existing  High performance computing  2021-25 and follow-up 
Ri•-.= skR -.. egist-er  li  -..... 
� 
111•  ••• 1111  h"JUII:.  .  '"''" 
Delay in the preparation of metallic wall operation for W- Close monitoring of strategie planning (with large lead times), 7X  revision of resource allocation, cooperation with other WPs 
Delay in the provision of the HELIAS physics basis  Close monitoring  with  ITD  and  IDD,  support of  database 
activities, enforcement of international collaborations 
Non-availability or delay of operation of unique facilities  None (e.g. W7X,NBTF, ELISE, JET...) dueto technical issues 
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04WPAC:  Advanced Computing 
Work Package number  04  Lead beneficiary  MPG 
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Work package title Start month Participant number 

Advanced Computing (WPAC) 
01-Jan-2021  End month  31-Dec-2025 Short name of 
participant  Person months per participant: 
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10  CEA  1,086.90 25  CIEMAT  525.90 15  DCU  54.00 20  DIFFER  249.20 07  DTU  98.40 14  EK-CER  18.00 16  ENEA  421.20 11  FZJ  309.80 23  IAP  12.30 06  !PP.CR 56.70 21  IPPLM  622.60 22  1ST  50.60 24  JSI  96.90 12  KIT  58.40 03  LPP-ERM-KMS  140.60 01  MPG  1,687.00 02  OEAW  72.90 26  VR  257.60 09  VTT  547.60 N/A  Not Allocated  219.30 6,585.90 
· Not allocated resources are for the follow up of the Marconi Fusion High Performance Computer from 2024 onwards.
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Objectives 
To implement the European Roadmap, in which theory and simulation play a strong role, it is crucial to further bring together the accumulated knowledge and expertise in these fields under a highly focused Theory, Simulation, Verification and Validation (TSVV) programme. The development in these areas are key enablers that must be retained within the programme to advance aur understanding and predictive  capabilities.  They  will underpin  the  production  of  a high-quality suite of  "EUROfusion­ standard" software (building on the research software) to model data from EUROfusion facilities and to reliably extrapolate to future devices, thus informing  ITER operation and  the design of  DEMO (including HELIAS). To enable the large-scale numerical  simulations  essential for  the programme, EUROfusion will support a dedicated High Performance Computing platform. This includes support for the centralised platform for software and data services and integrated modelling computing - the so­ called Gateway. 
To deliver these outcomes, coordination is required that can integrate the world-class fusion science and engineering with emerging advanced computing capabilities -this is the vision for E-TASC, which stands for the EUROfusion-Theory and Advanced Simulation Coordination, (EUROFUSION GA (18) 24 
· 4.6 and see also Chapter 2) which is implemented under WP AC. A set of TSVV tasks are established, with  connection  to  relevant  Work  Packages  as  listed  in  this  chapter.  A  key  element  in  the implementation of the E-TASC proposal consists of setting up five Advanced Computing Hubs (ACHs). The ACHs will provide essential expertise and support in computer science, scientific computing, data management, code integration, and software engineering, as well as in the development of a suitable portfolio of EUROfusion standard software codes. ACHs will provide expert support to users under three categories:
Cat. 1  High Performance Computing  (scalable algorithms, code parallelization & performance 
optimization, code refactoring, GPU-enabling etc.); 
Cat. 2  Integrated  Modelling  and  Control  (code  adaptation  to  IMAS,  IMAS  framework 
development, code integration etc.); 
Cat. 3  Data management (open access, data management, data analysis tools, aspects of Aland 
VVUQetc.). 
Description oj work 
Theory Simulation Verification and Validation (TSVV) tasks 
15 TSVVs have been identified by the E-TASC Scientific Board (SB), where these TSVVs align their tasks fully with the WPs and will coordinate dosely with them, and work towards filling the gaps in the physics-based code developments (see Table 3.2.f). Their milestones are in conjunction with specific WPs. 
...  Tahle 3.2.f: Overview tahle of the TSW  tas ks and tm heir linked Work Packages {WPs). 
Ill  111 
	TE 
	1 
	Physics of the L-H Transition and Pedestals 

	TE 
	2 
	Physics Properties of Strongly Shaped Configurations 

	TE/ PWIE 
	3 
	Plasma Particle/Heat Exhaust: Fluid/Gyrofluid Edge Codes 

	TE/ PWIE 
	4 
	Plasma Particle/Heat Exhaust: Gyrokinetic/Kinetic Edge Codes 

	PWIE PWIE 
	s 
6 
	Neutral Gas Dynamics in the Edge 
lmpurity Sources, Transport, and Screening 
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'WU-'  a  111  Uimt 
	PWIE TE TE 
	7 8 9 
	Plasma-Wall lnteraction in DEMO 
Integrated Modelling of Transient MHD Events Dynamics of Runaway Electrons in Tokamak Disruptions 

	TE 
	10 
	Physics of Burning Plasmas 

	PrlO 
W7X W7X 
	11 
12 13 
	Validated Frameworks for the  Reliable  Prediction of Plasma Performance and Operational Limits in Tokamaks 
Stellarator Optimization Stellarator Turbulence Simulation 

	DES TE 
	14 15 
	Multi-Fidelity Systems Code for DEMO 
Pulse Design Tool (PDT) 


TSW Task 1: Physics of the L-H Transition and Pedestals 
An important new frontier of Gyra Kinetics (GK) is to advance towards a comprehensive, self-consistent description of the pedestal/edge region, including the physics of the L-H transition. The time is ripe to address  these  outstanding  challenges,  building  on  years of  preliminary work  and  exploiting  the capabilities of emerging exascale supercomputers. 
Aims of the project 
· Capability to carry out self-consistent, robust, and validated GK simulations of L-H transitions and to accurately predict the pedestal profiles; extension to QH-/1-mode discharges.
· Validated  fast  reduced transport  models  which  can  be used for multi-channel  core-edge predictive modelling.
Applications of GK simulations and reduced models to (natural or controlled) small/no ELM regimes, studying their transferability to ITER and DEMO.
TSW Task 2: Physics Properties of Strongly Shaped Configurations 
Recent experimental results in TCV and DIII-D have triggered an increased interest of the community in negative triangularity (NT) L-mode plasmas  as  a potentially  interesting option for future fusion power plants. Nowadays, there are very few tokamaks around the world able to host such strongly shaped plasma configurations, and none of them is optimised in that regard. The role of theory and modelling is therefore to understand whether this path is a viable option for fusion reactors. Moreover, the eventual decision about building a large-scale device optimised for NT, or about the upgrade of existing machines towards optimised NT, will be mostly based on the  theoretical understanding and first-principles modelling capabilities, in light of the absence of a sufficiently broad experimental database. 
Aims of the project 
Explain the effects of NT (and strong shaping in general) on plasma performance in terms of confinement, stability, and compatibility with highly radiative/dissipative scenarios. Extrapolate  the  results  to  a  reactor-scale  device  and  help  identify  the  advantages  and disadvantages with respect to conventional Positive Triangularity (PT) reactor concepts. 
TSVV Task 3: Plasma  Particle/Heat Exhaust: Fluid/Gyrofluid Edge Codes 
The heat and particle fluxes onto the walls and their impact on the plasma confinement remain a key challenge on the path to successfully operate ITER and DEMO. An outstanding issue is to ensure high 
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fusion performance regarding the care and divertor regions, compatible with the engineering limits of the first-wall and target materials. Current edge codes are not yet able to perform such simulations for large-scale tokamaks, and significant further developments are therefore required. This TSVV Task uses  fluid description  of  the plasma  edge and provides  tools to  tackle key physics  issues  under conditions relevant to existing and future experiments, complementing other TSVV activities related to the plasma boundary. 
Aims of the project 
· Develop a comprehensive modelling capability (involving anomalous transport) for the plasma edge  based  on fluid/gyrofluid equations,  ideally  including important  kinetic  effects and a realistic description of plasma-wall interactions.
Ensure that the respective tools exhibit good scalability on high-performance computers, such that reliable and accurate results can be obtained for the preparation and interpretation of experiments and the design of fusion power plants.
· Validate these tools and apply to address key physics questions.
TSW  Task 4: Plasma Particle/Heat Exhaust: Gyrokinetic/Kinetic Edge Codes 
ln the context of a multi-fidelity approach for the plasma boundary, it is vital to develop a set of gyrokinetic (GK) and fully kinetic (FK) codes to address key open issues related to plasma particle/heat exhaust. Such tools - able to include kinetic effects like nonlocality in the parallel heat transport and the smooth transition to the weakly collisional pedestal/core region - are to complement fluid and gyrofluid codes and to provide a reliable basis for extrapolation to future devices like ITER and DEMO. While such an effort is already taking place, e.g., in the U.S., Europe still needs to strengthen its own line of research in this particular area. The plasma edge conditions pase tremendous  challenges to theory and simulation,  including large-amplitude perturbations, rapid spatial variations  of various plasma quantities, regions with closed and open field lines, and 3D effects. Moreover, there are a number of fundamental questions regarding the validity of GK theory in the plasma edge. 
Aims of the project 
· Capability to predict the plasma particle/heat exhaust on the basis of GK and FK approaches, in conditions pertinent to a collisional plasma edge/SOL; exploit synergies with TSVV Task 1.
· Systematic investigation of the limitations of GK theory in edge/SOL conditions.
Construct methodologies to couple FK and GK approaches, as well as GK and fluid/gyrofluid approaches.
TSW Task 5: Neutral Gas Dynamics in the Edge 
One of the most critical issues for magnetically confined plasmas is to find a solution for the particle and power exhaust in the divertor within the operational limits of plasma-facing components. The presently envisaged solution for the next-step devices like ITER and DEMO requires a highly radiative divertor with dissipation of the power reaching the divertor target plates via radiation and plasma­ neutral  interaction. This TSVV Task  addresses the neutral particle dynamics and complements  the plasma transport part in other TSVV activities related to the plasma boundary. The goal is to improve the underlying physics  understanding to model the complete  detached divertor with high neutral pressure as required in DEMO and beyond. 
Aims of the project 
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Development  of  a  state-of-the-art  neutral  gas code  towards  optimal  scalability  on  high­ performance computing systems. 
Establishment  of a multi-fidelity model  hierarchy for the neutral  gas phase in fusion devices; from first princip  les towards reduced models.  Validation of the established models. 
Enabling model  reduction  and improved  code-code  coupling towards model  integration  (via IMAS). Provision of a neutral gas code as input to existing and future plasma boundary codes 
for ITER, W7-X, DEMO etc. which are developed  in TSVV Tasks 3 and 4. 
TSW Task 6: lmpurity Sources, Transport, and Screening 
ln order to comply with the requirements concerning availability and safety, the European DEMO will 
be equipped  with  metallic  plasma-facing  components  (PFCs), a tungsten  (W) divertor,  and  likely  a mixture of W/EUROFER steel at first wall material mix. For this impurity transport models will have to 
be developed to capture the full dynamics  of the impurities  and their non-uniform  distribution over magnetic surfaces. Even in the core region, high-Z impurities cannot be considered as a trace. Hence, the impact of W on the plasma dynamics  will have to be fully accounted  for. ln addition  to the wall materials also medium-Z and high-Z seeding species need to be considered in the process of impurity source, transport,  and screening. 
Aims of the project 
· Establish an  integrated  modelling  suite  to  predict  the  W  impurity  distribution  in DEMO, including  W source generation,  W screening,  W transport,  W exhaust  and  its impact  on the plasma performance.
· Develop  3D kinetic  transport  models  for heavy impurities  (including W) and seeding species like Ar, Kr, and Xe in the SOL and pedestal regions of DEMO.
Assess the effects  of 3D perturbations  and ELM suppression  techniques  on the W impurity distribution in ITER reference  scenarios, along with their implications for DEMO.
TSW Task 7: Plasma-Wa li lnteraction in DEMO 
The plasma-wall  interaction  (PWI) in devices  as DEMO  will have a vítal  impact  on the PFC lifetime, safety, and availability of the plant. ln particular, material erosion will determine the lifetime, generate impurities,  and induce impurity  transport  before deposition  on PFCs takes place. Safety is concerned once  deposited  layers  become  unstable  and generate  dust. Tritium  retention  by co-deposition  and implantation in the neutron-damaged mate rial determines the tritium vessel inventory. On top of this, DEMO will experience different types of transients which will induce damage of PFCs by melting and excessive erosion (e.g., sacrificial limiters). The information about these safety limits is required before 
the conceptual design review for DEMO. 
Aims of the project 
Establish an integrated  modelling suite to predict steady-state PWI in DEMO. 
Provide  safety-relevant  information  for  DEMO  reference  scenarios  concerning  first-wall erosion, dust, and fuel inventory. 
Develop modelling  capabilities  to treat DEMO-relevant transients. 
TSW Task 8: Integrated Modelling of Transient MHD Events 
Transient  MHD  events  are  among  the  highest risks for  ITER and  DEMO.  Disruptions  threaten the integrity of the device in multiple ways du ring a single event, while Edge Localised Modes ( ELMs) could 
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endanger the divertor lifetime in a single discharge. MHD transients can interact over the entire plasma, requiring a global treatment, and are inherently 30. The modelling needs to encompass time scales sufficient to capture not only fast M HO events but also their saturation. Furthermore, a full M HO treatment with multiple species may be needed to capture all the relevant physics. Coupling to wall models and transport solvers is important to capture the MHD dynamics and its impact on plasma performance and confinement. This TSVV Task focuses on the two key threats to reactor size devices by transient MHD events. 
Aims of the project 
Extend the capability of global nonlinear MHD modelling to capture MHD control techniques for the avoidance and mitigation of disruptions and ELMs. Provide capabilities to couple high-fidelity MHD modelling to existing or future integrated modelling tools (e.g., transport solvers and boundary solvers). 
Establish a validated modelling hierarchy for MHD control from high fidelity to reduced models suitable for real-time applications. 
TSW Task 9: Dynamics of Runaway Electrons in Tokamak Disruptions 
The formation of runaway electron (RE) beams is a considerable threat to the machine integrity of ITER and DEMO, with the interplay between the Dreicer and avalanche mechanisms during disruptions 
being particularly efficient for RE generation. For damage protection, disruptions in ITER and DEMO 
will be mitigated by massive material injection (MMI). The adequate modelling of the MMI phase and 
validation of various RE beam suppression techniques require an integrated approach accounting for 
a number of physics processes including ultimately the pellet dynamics during Shattered Pellet 
lnjection (SPI). This TSVV Task is dedicated to the development and validation of one of the key 
elements of such an integrated approach - the model for RE generation and RE beam interaction with 
plasma. 
Aims of the project 
Provide a self-consistent, robust, and validated model for RE dynamics and mitigation in the presence of shattered pellet injection and 30 fields. 
Develop and validate a model for the RE beam generation and losses to be used within the integrated modelling tools and nonlinear MHD codes for accurate prediction of unmitigated and mitigated disruptions. 
TSW Task 10: Physics of Burning Plasmas 
The Q = 10 ITER baseline scenario will be characterised by plasma heating dominated by fusion-born a particles, whereas DEMO essentially operates close to ignition, employing auxiliary power only for control purposes. ln this context, the understanding of burning plasma physics emerges as an urgent point  to  be  addressed through theory and  modelling. Developing a  deep and  quantitative understanding of such complex nonlinear dynamics in reactor relevant fusion plasmas in both tokamak and stellarator geometries is essential. 
Aims of the project 
· Develop a self-consistent description of, and corresponding simulation tools for, the mutual interaction of energetic particles with MHD modes and turbulence, as well as their interplay with the kinetic plasma profiles in both tokamak and stellarator geometrie s.
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Develop a theoretical understanding and a validated interpretative/predictive capability of the physics of burning plasmas in both tokamak and stellarator geometries. 
Develop strategies to optimize the deposition of the fusion a energy to the bulk plasma in view of improving the reactor performance. 
TSW  Task  11:  Validated  Frameworks  for  the  Reliable  Prediction  of  Plasma  Performance  and Operational Limits in Tokamaks 
The ITER programme requires the integration of verified and validated high-fidelity codes/models for 
the interpretation and prediction of fusion performance under burning plasma conditions. Simulation codes  have  been  (and will  continue  to be) developed  and  exploited  within  EUROfusion  to  model plasma  equilibria,  transport  processes, MHD stability,  heating and current  drive,  core-edge  coupling etc. These tools are increasingly built around standardized interfaces between components using the ITER Integrated  Modelling  Analysis  Suite  (IMAS), which facilitates  integrated  scenario  simulations. Ongoing integration and  validation  of  new  models  will  be  necessary  to create  and  exploit  a High­ Fidelity  Plasma  Simulator  (HFPS) in  support  of  the  implementation  of  the  EUROfusion  strategy for  preparing  ITER  operation  and  DEMO  design.  The  HFPS  will  complement  and  inform  the development of reduced models needed for flight simulators. 
Aims of the project 
Establish  an  integrated  modelling  framework  (according  to  EUROfusion  software standards)  by  coupling  core  and  edge  physics  modules  using  validated,  reliable  models (involving  predictive  transport  solvers)  to  enable  the  simulation  of complete  plasma operational  scenarios  from  breakdown  to termination  under  metallic  wall  conditions  as on ITER and DEMO. 
lntegrate  and/or  develop  (if  needed)  state-of-the-art  models  for  heat,  particle,  and momentum  transport,  pedestal  and  SOL  physics,  impurity  transport,  energetic  particles transport, and stability of burning plasmas  (ITER/DEMO operational regimes). 
The models and  tools  should  be  developed  considering  the  input  and  feedback  of  users around  existing  machines,  which  will  help  improve  them  and, most  importantly,  ensure they will be ultimately used by the community. 
TSW Task 12: Stellarator Optimization 
Wendelstein 7-X is the first large stellarator designed by optimization based on first-principles theory (MHD and neoclassical transport),  and this philosophy  has paid off in terms  of plasma performance. Thanks to the reduction in neoclassical transport, confinement at low collisionality is much better than 
in  other  stellarators.  Further  optimization  is necessary  for  preparing  the  future  strategy  of  the stellarator programme.  The EUROfusion  Roadmap foresees a review on how to progress with a next­ step stellarator device on the basis of both experimental results from W7-X and advances in stellarator optimization. 
Aims of the project 
Develop  a  new,  advanced  European  stellarator  optimization  code,  based  on  improved algorithms for enhanced speed and greater scope. 
· Generate a number  of highly optimized stellarator configurations which could form the basis
for future  stellarator  devices  and support the decision  on how to progress with a next-step stellarator device.
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TSW Task 13: Stellarator Turbulence Simulation 
Neoclassical  processes  have typically  dominated  radial  energy transport  in stellarators.  However,  as neoclassical  transport  is reduced  in optimized  stellarators,  the turbulent  component  is expected  to become  essential  to explain  the total  radial  transport.  This is confirmed  by the results  of the  first experimental campaigns of Wendelstein 7-X. 
Gyrokinetics  is the appropriate mathematical  framework  to describe  turbulent  transport  in strongly magnetized plasmas. Codes that are qualitatively different from tokamak  flux-tube codes must be built 
in order to correctly calculate stellarator turbulent  transport.  Stellarator-specific neoclassical features make things more complicated: the neoclassical distribution function, which can strongly de part from 
a Maxwellian, is a possible source of corrections to simpler gyrokinetic approaches. 
Aims of the project 
· Develop, verify, and validate  a set of Stellarator gyrokinetic codes going beyond the flux tube approach and self-consistently treating multiple particle species.
· Validate  (and adapt, if needed) these codes for the calculation of turbulent fluxes in tokamaks with broken axisymmetry.
· Apply these codes  (and theory) to enhance the basic understanding of micro-instabilities and turbulence  in stellarators  in different  geometries and plasma conditions.
TSVV Task 14: Multi-Fidelity Systems Code for DEMO 
One  of the  bottlenecks  in fusion  conceptual  development  is the  slow  transfer  of data  from  fast, simplified,  OD or 1D whole-plant optimisation  and  integration  models  to the  detailed  simulations required to carry out full engineering  analysis of the plant systems, and coupling back of output  data to improve the models in the OD codes. A new "optimisation"  carried out in OD based on results from 
an analysis  round  can currently  take six months  to a year to reach a form  of maturity.  ln addition, consistency is often lost as each system's models are internally refined during this process. The overall goal  of  this  task  is  to  assemble  a suitable  set  of  reduced  models  for  all  plant  systems  and  an architecture that coupling them together, to allow rapid prototyping and analysis of a new design point 
and  consistency  enforcement  across  all  system  analyses.  The present  TSVV Task acts  as a bridge between power plant engineering and fusion physics. 
Aims of the project 
Removal of computational bottlenecks in the analysis of DEMO systems. 
· Automation of the generation of inputs to allow the cascade  of modelling from low- to high­ fidelity to be simplified.
· lmplementation  and validation  of a cascade  of reduced  models  for physics  and engineering systems to be integrated  into a whole-plant model.
· lmplementation  of  optimization  methods  for  application  to  multi-fidelity  multi-system modelling,  and quantification  of the propagation  of uncertainties  through  the whole-plant model process.
TSW Task 15: Pulse Design Tool (POT) 
The new TSVV project is dedicated to enhancing the predictive capabilities for tokamak discharges, with a focus on the development of a Pulse Design Tool (POT). Building on the foundation  laid by the existing E-TASC activities,  which concentrate  on advancing  modelling 
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capacities for current fusion devices and improving the physics models along with their computational performance, this project is geared towards creating a comprehensive, swift, and machine-independent modular tool. This tool is intended to optimize discharges across various tokamaks. 
By integrating existing workflows and fast physics module s from other TSVV projects, while emphasizing critical attributes such as machine independence, interoperability, and modularity, the PDT project strives to tackle the pressing issues in discharge prediction. lt is essential for the tool to incorporate Free Boundary Equilibria, magnetohydrodynamics (MHD) effects, kinetic profil es, and plasma edge physics. This integration is with a view to potential applications spanning different heating schemes, exhaust physics, and impurity transport. 
Aims of the PDT: 
· • Interoperability: Capable of simulating different tokamaks.
· • Modularity: Composed of interchangeable modules of varying physics parts and fidelity levels.
· • lntegration: Modular inclusion of actuators and controls.
Advanced Computing Hubs 
Up to six ACHs will be established in a staged approach from 2021 until 2025, each located within one host Beneficiary or within one of its linked third parties, which employs the staff. The ACHs take as input the research outputs from the TSVV Tasks, to develop professional, EUROfusion-standard 
software codes that are documented, verified and validated, and optimised for ease of use by a wide range of EU ROfusion users. 
WPAC is also in charge of the procurement, installation, operation and upgrade of HPC resources for the EUROfusion programme. Currently this programme relies on access to dedicated part of the MARCONI (MARCONI-Fusion) and Leonardo supercomputers, respectively, funded by EUROfusion and operated by CIN ECA in Bologna, Italy with 10 PFlops peak dedicated to EU ROfusion in its present phase (2019-mid-2024). A small range platform (the so-called EU ROfusion Gateway) for development, testing and distribution of codes and data for integrated modelling is made available on MARCONI as well. The current agreement between EUROfusion and ENEA for the provision of MARCONl-fusion and Leonardo will come to a close in middle of 2024. Looking into the future beyond MARCONI-fusion and Leonardo, while responding to the needs of the European fusion community, is essential in order to anticipate the associated technical and financial aspects. An Expert Group to assess the needs of EU fusion community in terms of HPC in the 2023-2028 time frame has been set-up and recommendations have been issued (EUROFUSION GA (19)26-4.10): "EUROfusion should continue its  strategy of investment on dedicated computer resources based on medium size systems in order to optimise the resources for its needs and to give a high priority to reliability and availability of these resources". 
Therefore, options for providing dedicated high performance computer power to the programme will have to be investigated (2021) and the best solution identified (2022) and implemented (2023). 
The integrated modelling and control activity will build upon the tools and data infrastructure developed in the last years. This is aligned with ITER - IMAS and includes a data dictionary, data structure ( IDS), analysis tools, more than 40 codes in I MAS and workflows including the European Transport Solver (ETS). A full set of mapping tools has been developed to access EUROfusion experimental data in IMAS. Key to the joint development is the use of the IMAS infrastructure and 
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tools to share data and deploy device independent modelling tools on the full range of European devices as well as on ITER. Within Horizon Europe open data for fusion research is required, and the initial format for data sharing to be based on IMAS data dictionary will be proposed. The integrated modelling and control activity will depend on the users' demands: 
1) Provide continuous integration of the modules in the workflows released  within the  IMAS infrastructure and  take  into  account  changes  in  the  Data  Dictionary  and  computational environments;
2) Develop and maintain tools for mapping of experimental data; porting of codes in IMAS, and providing synthetic diagnostics;
3) Provide training and support to EUROfusion users of IMAS and workflows for their validation using JET, MST, JT-60SA data and extrapolation towards ITER;
4) Provide users support for the exploitation of the EU ROfusion workflows;
5) Develop new workflows to meet the EUROfusion needs of delivering the fusion Roadmap.
Oppartunities far industrial innavatian 
As each ACH will be located within one host Beneficiary and given the fact that such an approach is new within the Consortium, industry support will be sought for their setting up as a means to mini mize the risk of  failure in their implementation. The quest for technical solutions for fusion-specific code integration problems may prove a source for innovative ideas industry would be keen to capitalize on. 
Grant De... liverabl.es..
ilillJ  .. ,  , ;mJ  /ruill;I 
	AC.O.Dl AC.0.04 
AC.O.OS 
	Establishment of six Advanced Computing Hubs including JET data centre 
Advanced Computing Hubs including JET data centre support to the EUROfusion simulation programme including IMAS exploitation and portfolio of EUROfusion standard software for ITER and DEMO 
Availability  of HPC and Gateway in support of simulation programme as set by the Key Performance lndicators 
	Dec. 2021 Dec. 2023 
Dec. 2023 

	AC.0.06 
	Procurement  and  installation  of  new  HPC  and  Gateway  in  support  of  simulation programme completed 
	Dec. 2024 

	AC.0.07 
	Availability  of HPC and Gateway in support of simulation  programme as set by the Key Performance lndicators 
	Dec. 2024 

	AC.0.08 
	Availability of HPC and Gateway in support of simulation programme as set by the Key Performance lndicators 
	Dec. 2025 


GArCa.Mnt.0M1 i-lTeSsWt-akniecks-off meeting performed. lnterfaces for collaboration between TSVVs and WPs  Dec. 2021 ,mi  "' ' .  .  ,,mr:1 
defined and established 
AC.M.02  Decision on the location of the Advanced Computing Hubs and resources  Dec. 2021 AC.M.04  Decision on the new HPC and Gateway for the EUROfusion programme beyond 2023  Dec. 2021 AC.M.05  Availability (defined by KPls) of Gateway and HPC to EUROfusion users for production runs  Dec. 2023 AC.M.06  Release core-edge IMAS workflow for fully integrated care SOL divertor modelling  Dec. 2023 AC.M.07  I nstallation  of  new  HPC  and  Gateway  for  the  EUROfusion  programme  beyond 2023  Dec. 2024 
completed 
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Use oj Facilities 
Marconi-Fusion,  Leonardo  Existing  High-Performance computing  2021-25 and follow-up 
EUROfusion Gateway  Existing  For  integrated  modelling,  software  and  data  2021-25 
repositories and services 
Risk Register 
Reduced HPC availability for scientific use  Resource levelling and concentration on 
higher priorities 
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05 WPPWIE:  Plasma Wall  lnteraction and Exhaust 
Work Package number  os  Lead beneficiary  FZJ 
Work package title  Plasma Wall lnteraction and Exhaust (WPPWIE) 
Start month  01-Jan-2021  End month  31-Dec-2025
Short name of 
Participant number  participant  Person months per participant: 
10  CEA  259.30 
25  CIEMAT  55.31 
30  CU  63.00 
15  DCU  8.87 
20  DIFFER  174.73 
07  DTU  29.00 
16  ENEA  209.11 
11  FZJ  1,696.15 
23  IAP  91.83 
06  !PP.CR 25.00 
21  IPPLM  184.14 
17  ISSP-UL  54.96 
22  1ST  63.51 
24  JSI  130.45 
27  KIPT  413.46 
12  KIT  36.00 
03  LPP-ERM-KMS  78.91 
01  MPG  306.44 
13  NCSRD  29.31 
02  OEAW  65.00 
os RBi  44.93 
08  UT  48.50 
26  VR  207.36 
09  VTT  169.33 N/A  Not Allocated  261.00 
4,705.60 
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Objectives 
The overarching goal of the Work Package WPPWIE is to implement and coordinate EUROfusion's strategy on Mission 2 of the Fusion Roadmap on particle and power exhaust as well as on plasma­ material interactions in view of plasma-facing components lifetime,  tritium  retention and dust production. Plasma exhaust is a key design element for fusion reactors, as increasing fusion power output comes with the challenge of removing a large fraction of the power at the solid surfaces of the device. The limitations of  plasma-facing materials, still partially  unknown in  a  neutron-rich environment, pase stringent constraints on the exhaust solutions. lndeed, the predicted unmitigated heat load for ITER and DEMO, i.e. without specific measures to reduce it, may be well beyond tolerable values for the materials facing the plasma. This WP includes specific DEMO-related issues (e.g. impact of neutrons on first-wall material properties and associated plasma-material interactions like tritium retention) of interest not only for Mission 2 but also for Missions and 4, and Mission 8 with specific HELIAS-related issues (e.g. impact ofcomplex 3D structure on plasma-material interactions processes). 
Significant parts of the boundary and exhaust plasma physics still remain unclear. The modifications of the material properties under combined plasma and neutron irradiation need to be determined quantitatively. To extrapolate present-day results with sufficient confidence to ITER, DEMO and HELIAS, adequate predictive capability (based on first principles insight) must be obtained through development of theoretical models and advanced simulations for the plasma edge, plasma-material interface, and plasma-facing materials. This needs to be complemented by experimental observations for model validation but also leading to empirical trends and scaling laws in present day machines and in OTT, the upcoming divertor test facility. Development of theories and systematic simulation studies in plasma and particle exhaust areas including the complex plasma-material processes at the plasma­ material interface will be carried aut within this Work Package. Moreover, the compilation and critical assessments of cross-machine experimental results and the plans for the efficient exploitation of OTT will be covered in this framework programme. 
WPPWI E will liaise with the Tokamak Exploitation Work Package (WPTE) for the experimental aspects of the plasma exhaust studies, with specific emphasis on ITER and DEMO applicability. WPPWIE will have a driving role for the theory and predictive simulation effort via specific TSVV tasks: "Neutral Gas Dynamics in the Edge", "lmpurity Sources, Transport and Screening", "Plasma-Wall lnteraction in DEMO" (c.f. table in the introduction to this chapter). For plasma-facing material studies, the Work Package will include theory, modelling and experiments in linear plasma devices (e.g. MAGNUM-PSI, UPP, and PSl-2) and high-heat-flux devices (e.g. GLADIS and JUDITH) and will ensure the connection to predictive simulation efforts in the related TSVV Tasks. This integrated effort is also connected to the exploration of the stellarator line in WPW7X. Laboratory experiments, linear plasma devices, high­ heat-flux facilities and toroidally confined plasmas provide the experimental inputs and the basis for a comprehensive modelling description of the coupled plasma-materials interactions and plasma exhaust for different magnetic configurations with conventional or alternative divertor. 
A high-level coordination with ITER-10 and the DEMO centra! design team (WPDES) will be essential in the field of plasma-exhaust compatible operational scenarios, safety, diagnostics, fuel cycle, and material migration. 
To take into account, the on-going revision of the ITER baseline and the expected change of the plasma­ facing materials and components, WPPWIE is undertaking new studies including predictive modelling of erosion and migration focussing on the combination of pure tungsten and tungsten with transient boran layers as expected in ITER. Boronization and wall conditioning have been added to the portfolio of topics with highest priority. 
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Description o/ work 
ln the following, the major research themes that the WP will address are summarized. 
Plasma exhaust 
Both ITER and DEMO will need to operate with a detached plasma, i.e. with a buffer of neutra I particles in front of the divertor targets diffusing the power of the plasma and limiting the direct heat flux onto the material walls.  A comprehensive understanding of how the detached conditions are formed and how they depend on the geometry of the divertor is still pending. lt will be necessary to clarify the mechanisms  of  detachment  onset,  the  range  of  plasma  conditions  within  which  detachment  is accessible and controllable, the stability and the depth of the detachment. The two latter concepts are connected to the issue of detachment control with external actuators. lndeed, control is required to ensure that the neutral particles do not penetrate too close to the X-point and induce instabilities or loss of performance associated  with a cooling of the care  plasma.  Passive ways of controlling  the detachment front can also be envisaged. As detachment is achieved by seeding impurities, issues like the understanding of optimal impurity mix and effect on pedestal properties, impurity transport and segregation in the divertor (to avoid excessive care pollution), the optimization of the radiation and the impurity interaction with the plasma facing components need to be elucidated. The response of the  detached  plasma  to  the unavoidable  fluctuations of power  or  density  needs to  be  properly assessed, as loss of detachment would lead to damaging burn-through at the divertor target plates. This problem will become increasingly important in reactor relevant conditions. 
Finding viable plasma-exhaust solutions is a complex challenge that is not limited to finding a way to reduce the heat fluxes at the target, but which also calls for the exploration of core-edge integrated scenarios in operational parameter ranges relevant for ITER and DEMO.  Other issues need to be investigated in  depth  to identify a  reliable  reactor solution.  First of all,  Helium exhaust  must be preserved even when detachment is achieved, and the pressure is reduced at the divertor targets. Failure to do that would result in an accumulation of the fusion ashes and an unacceptable dilution of fuel in the care. Another critical issue is the protection of the first wall of the reactor, which will need to be coated with a thin tungsten layer in order to ensure at the same time sufficient tritium breeding and lifetime (the latter is limited by erosion caused by plasma and charge-exchange neutral particle impact). lndeed, the walls are also subject to a continuous bombardment of semi-coherent turbulent structures called filaments or blobs, which produce an intermittent load of high temperature and density plasma. Learning how to tame the turbulence and avoid high temperature events on the walls will be essential to guarantee a prolonged lifetime of the plasma-facing components with respect to the steady-state load. Equally important will be to assess the relative importance of plasma, neutral and radiation loads on the walls and divertor, whose balance is bound to change in highly radiative and detached plasmas as current experiments are extrapolated to ITER and  DEMO. Finally, a very important theme is the interaction of the exhaust solution with care performance which requires the exploration of core-edge integrated scenarios for ITER and DEMO. lt is already clear from current day experiments (e.g. JET, ASDEX Upgrade) that the materials surrounding the plasma strongly affect the confinement in the pedestal and hence the global fusion performance as investigated in WPTE. ln addition, the magnetic and geometrie configuration of the divertor as well as the injected impurity for seeding can play a crucial role in determining the overall performance of the device. The understanding 
of their effect is essential for proper integrated modelling and scenario design. 
Despite great progress on the subject, it is still unclear whether the baseline  ITER exhaust scheme (lower single null with strike points on the vertical divertor targets in semi-detached conditions) will 
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be transferable to reactors at higher radiated power fraction and complete divertor detachment. As a consequence, investigations of alternative divertor options, recently emerged in the community, need to be carried aut. ln this context the denomination of alternative configuration refers to any divertor solution that cannot be qualified by ITER and includes, but is not limited to, Double Null, Snowflake, Super-X and X-divertors. This Work Package will provide a quantitative assessment of the potential benefit that alternative configurations might have with respect to conventional solutions as far as exhaust performances and care compatibility are concerned, based on the state-of-the-art modelling of the experimental results following the PEX upgrades in the respective European facilities (ASDEX Upgrade, TCV, MAST-U) and on the development of the science basis for the DTT Research Pian. 
The  uncertainties  surrounding  the  physics  of  plasma  exhaust  require  a  thorough  evaluation  of promising alternatives as a precautionary measure to avoid delays in the DEMO design, if the ITER solution for the divertor could not be extrapolated to reactors. A focused activity will be devoted to finalising a proof-of-principle assessment of alternative divertor configurations for DEMO following the Horizon 2020 effort in this area. The primary activity will be to provide integrated results through a "loop" where physics and the engineering concepts are synergistically iterated and optimized. The project will deliver an evaluation of the potential benefits that alternative configurations might have with respect to the conventional solution as far as exhaust performance and care compatibility are concerned. The evaluation will be based on numerical simulations  carried aut with state-of-the-art codes, as well as with experimental results (including those from the PEX upgrades when available) in coordination with WPTE. These benefits will be weighed against the additional engineering complexity associated with them, which might rule aut some of the solutions and lead to an optimized design that the project will identify and recommend. This will include structural calculations for the coils,  the generation of 3D CAD designs for remote handling and assessments of neutronic loads and pumping capabilities. As soon as an optimized solution is identified and developed, it will be handed over by 2023 to the WPDIV and the DEMO Central Team for further design elaboration. Beyond this point, the investigation  of  alternative  configurations  will  continue  to  understand  fundamental  physics mechanisms of plasma exhaust  with the long term aim of optimizing the divertor design in close coordination with WPDIV and the DEMO Central Team. The optimization aims in a validation of the divertor solution in the upcoming divertor test facility DTT. To this extent EU ROfusion will be actively involved  in  broadening  the  science  basis  of  DTT  together  with  the  experimental  and  modelling activities needed to maximize the scientific and technological outcome of DTT to make this new device a success and a unique player in support for DEMO. 
Plasma-Material lnteraction 
Plasma-Material lnteractions deals primarily with the main physics processes occurring at the plasma­ surface interface between the projectiles  (plasma particles) and the target (surface materials). The 
processes can be differently categorized, butone can in principie divide between processes related to the fuel cycle (co-deposition, implantation, release etc.) and impurity cycle  (sputtering, transport, deposition, dust etc.). ln WPPWIE, ITER (Be and W) and DEMO materials (W and EUROFER) will be considered with the highest priority in the investigations, but as W7-X and JT-60SA will operate with CFC within this framework, also C is considered. Additionally, the impinging heat fluxes are considered and synergistic effects in the case of steady-state conditions and during transient events studied in laboratory experiments, linear plasma devices and toroidally confined plasmas. The analysis of the processes is done in-situ or post-mortem via a manifold of analysis techniques which are applied on the plasma-facing material usually prior and after exposition to the plasma and/or the heat flux. The interpretation of the experiments is presently done with PSl-codes like ERO2.0 or WallDYN-3D which are applied and further developed to make predictive modelling for tokamaks like ITER, DEMO, etc. as well as  stellarators like a  full-W  W7-X, etc.  This modelling feeds into  predictions about lifetime of 
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plasma-facing components which limits the availability of a reactor as well as about safety limits due to tritium retention and dust formation. Providing this key information,  and on how they can be measured or controlled, is one of the main thrusts of the activities in WPPWIE. The present physics knowledge and  the modelling capabilities are currently incomplete with respect to the impact of neutrons on these processes. Different techniques like self-damaging by ion  implantation,  fission neutron exposure are currently applied to mimic the impact of 14MeV neutrons on tritium retention in the material and the impact on material properties themselves. Additionally, synergistic effects in the materials due to application of the helium ash or seeding impurities need to be covered in future to provide reliable predictions to DEMO and beyond. 
The understanding of the response and the modification of materials in the neutron-rich environment of  a  burning  plasma  is  crucial  to  the  engineering design of fusion  machines  and  constitutes the boundary conditions to the plasma physics studies.  As such it plays a pivotal role in the integrated reactor design process. Qualification of materials and components with plasma particles and heat fluxes are key elements of the EUROfusion exhaust strategy. The enhancement projects to support the PEX programme consist in upgrading a hot-cell facility located in FZJ (expected to be completed by 2024) compatible with neutron-damaged materials, tritium-exposed materials as well as Be and other toxic materials. The upgrade includes: the construction of two new Hot Cells; the set-up of a new high­ heat-flux e-beam facility (JU DITH-3); an infrastructure upgrade of the High Temperature Materials Lab (HTML) with respect to power supply and cooling facilities; the setup of a new linear plasma device (JULE-PSI) within these hot cells. These upgrades will provide EUROfusion scientists access in Horizon Europe to the only laboratory worldwide capable of investigating the unexplored, but key area of plasma exposition of neutron damaged or self-damaged materials. Materials which are developed and exposed to fission neutrons within WPMAT will be studied within WPPWIE where they will be exposed to plasma and heat loads and examined in the adjacent laboratory infrastructure. 
High  neutron  fluence  at  levels  expected  in  ITER  and  DEMO  will  produce  modifications  to  the thermomechanical  properties of the materials  surrounding the plasma. An important objective of WPPWI E is the qualification  of reference and advanced plasma-facing materials and components, which includes power load exposition up to the damage threshold of monoblocks in high heat flux facilities and in linear plasma devices with a plasma fluence up 1032m·2 in order to simulate steady­ state conditions expected in ITER and DEMO. Pre-damaged samples will be also tested to give an insight of the real lifetime estimate of monoblocks as currently applied in the ITER research pian. These conditions achieved in linear plasmas like MAGNUM-PSI are beyond any present tokamak capabilities and complement the research on actively cooled toroidal devices like WEST. Additionally, the impact of large transients such as  vertical displacement  events on the plasma  facing components will be addressed in plasma gun facilities like QSPA which can mimic the plasma pressure and heat flux factors of ITER and DEMO during such exceptional transient events. 
Erosion is a major concern in high power steady-state devices at high fluence as it might limit the lifetime of the first-wall components and pollutes potentially the  confined plasma with  intrinsic impurities. ln WPPWIE, the erosion, transport, and deposition of Be and W in ITER plasmas during the application of resonant magnetic perturbations in He, H and D plasmas using state-of-the-art codes for the plasma background and PWI processes will be modelled. This will permit a better prediction of the competition  between  W  erosion  and  prompt  re-deposition  along  the  ITER  target  plates  and  in particular at the interaction zanes of the resonant magnetic perturbation induced lobs at the apron of the divertor. Moreover, the impact of W erosion by medium and/or high-Z seeding impurities, required for complete detachment and boundary radiation, in ITER and DEMO needs to be better understood. Present day experiments in all-W devices (ASDEX Upgrade and WEST) can be used to benchmark the PWI models in this respect. 
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A necessary by-product of D-T mix burning plasmas is the production of helium ashes. Helium is known 
to significantly modify the structural properties of the plasma exposed surface ofTungsten. The impact 
of He on W needs to be further assessed, and analysis of W samples exposed to ASDEX Upgrade, WEST and JET plasmas in He and D (jointly with WPTE) will be carried aut to study first wall erosion, surface morphology  changes,  and  He  retention/release  in  W.  The  underlying  physics  processes  will  be modelled  with  the  suite  of  available  PWI  codes  providing  an  insight  on  material  migration  and retention.  An improved  description/model of the surface  morphology  changes  under  combined  He and D bombardment  will be introduced.  Tests of single  crystal  mirrors  and assessment  of cleaning techniques  will be performed  together  with measurements of the degradation  of optical  diagnostic components  (together  with  WPMAT  and WPTE for JET mirrors).  To address  specific  ITER-1O issues, structural  studies  of  materials  after  pre-irradiation  and  exposure  to  helium  operation  will  be undertaken. 
Dust formation (by arcing, layer instabilities, transient events etc.) du ring operation in toroidal devices needs to be further assessed as it can cause pollution in the machine  and might lead to safety issues for ITER and DEMO.  ln particular,  the potential dust conversion factor from locally redistributed W at high fluence  operation  is unknown and this will be studied in linear plasma devices under controlled steady-state  conditions.  Moreover,  dust  generation  under  moisture  will  require  laboratory-based experiments to improve predictions in case of water ar air leaks into the vacuum vessel. The potential dust source (e.g. caused by water or air ingress and flaking-off of co-deposits  into the vacuum vessel) needs to be estimated. These studies are performed in collaboration with WPTE and WPSAE. 
The impact  of neutron  damage, in isolation  and combined with  Helium  implantation,  on the Tritium retention  in  W  and  Be  PFCs  must  be  investigated,  and  the  underlying  physics  understood. Simultaneously,  routes  to  minimize  the  tritium  retention  ar maximize  the  fuel  recovery  must  be identified and tested. WPPWI E will address fuel retention and associated issues (permeation,  release, recovery)  for ITER and DEMO  materials  with dedicated  laboratory  experiments  and state-of-the-art diffusion/trapping modelling.  This includes  the determination  of the impact  of ion-induced  damage (pre-irradiation) on fuel retention in W as well as of fission neutrons in W (from the WPMAT irradiation campaign)  exposed  to JULE-PSI plasmas.  D will  be  used  as reference  isotope  in those  laboratory experiments.  The observed  synergistic  effect  of neutron  damage  (self-damage  ar  fission  neutron damage) and He implantation on the fuel retention shall be analysed and modelled to identify critical tritium concentrations in W for DEMO PFCs which can impact the fuel inventory limit. 
ln-situ laser diagnostics  will  be  further  optimized  regarding  sensitivity  to assess fuel  retention  and cleaning  efficiency  from  Be  co-deposits  and  Be-mixed  layers  expected  in  ITER.  Laboratory arrangements  (e.g. FREDIS for LID-QMS) will be used to identify the best operational window  for this key diagnostic for PWI in ITER (tritium-monitor diagnostic). The qualification of technique  includes an 
in-vessel LID-QMS  system  at JETt  as part  of enhancements  permitting  real tritium measurements without tile removal after D-T operation. These tritium measurements constitute an important part of 
the in-situ  and ex-situ material studies for JET. ln operando  ps-LIBS and ps-LIA-QMS  will be further developed and optimized with respect to the level of detection as alternative tools to monitor the fuel content  in ITER and  DEMO  tungsten  PFCs  in  vacuum  and  elevated  pressure  with  He ar  Ar. The technique  will also be qualified for graphite-based plasma-facing  components used in W7-X. LI BS and LIA-QMS are part of the in-situ diagnostics  suites for long-pulse operation foreseen in WPW7X. 
The overall WPPWI E   goal for J ETt  is to achieve a comprehensive description of the plasma impact on 
the  modification  of  wall  materials  by studying  global  material  migration,  fuel  retention,  and  fuel removal.  The  programme  aims  at analysing  the  materials  retrieved  from  JET after  experimental campaigns  using a large set of different  analysis methods.  The JET specimens  (W and Be PFCs, long-
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term wall probes including test mirrors and dust) will be investigated in material research laboratories to study dust generation and migration under various conditions. Necessary for this activity is the availability  of  materials  retrieved  from JET  and  of  research  facilities  compatible  with handling of contaminated materials. As a consequence of the U K no longer being a member of the consortium the activated samples retrieval from JET needs specialized transport containers. The established plasma­ wall interaction codes within WPPWIE together with appropriate plasma-background solutions from WPTE will be used for interpretation, validation, and improvement of predictions for ITER. The latter is done jointly with WPTE to obtain a coherent picture. 
Long-pulse plasma operations in WEST to accumulate high fluence 1027m·2 will be used as a reference case for PWI modelling under steady-state conditions in full equilibrium. Experiments to study material (W)migration with tracer injection/or tungsten isotope, to quantify fuel retention in W PFCs and fuel recovery from W PFCs by, e.g. isotope exchange D to Hor D and baking, will be carried out. The studies will feed into the predictions for ITER and DEMO. WPPWIE provides also the post-mortem analysis of WEST ITER-grade PFCs as well the platform to test and analyse DEMO-like PFCs developed under WPDIV. The latter will be complementary at high fluence in MAGNUM-PSI under expected DEMO-like divertor plasma conditions.
lnteraction with other Work PackagesThe work packages MAT, DIV, and PWIE are dosely linked to each other and cover the complete chain from plasma-facing material development and qualification, via plasma-facing components development and qualification, to qualification of those materials and components  regarding  plasma-wall  interaction  processes.  WPPWI E  bridges  across  department s regarding  development  and  qualification  of  a  viable  divertor  material  solution  compatible  with divertor plasma solution for a reactor-class device. WPPWIE is in close connection with WPPrlO for the ITER activities and the DEMO Centra! Team to ensure the appropriate DEMO parameter space and geometry is investigated. 
A high-level objective for WPPWI Eis the validation of numerical tools to si mulate and predict advanced exhaust, including 3D codes developed during Horizon 2020 at JET, ASDEX Upgrade, WEST, and W7-X for different plasma regimes in coordination with related TSVVs.  ln addition, the development and qualification of diagnostic tools for in-situ plasma exhaust and plasma-surface interaction studies in long-pulse devices is a further key objective. Both the suite of codes and the diagnostic tools for steady­ state operation will be explored in connection with WPTE, WPSA, and WPW7X. 
WPPWIE will also provide scientific support in the transformation of W7-X and JT-60SA from graphite­ based to metallic first wall devices by providing and testing plasma-facing components solutions based on tungsten and steel materials in plasma and heat flux devices (collaboration with WPDIV), and by providing predictive modelling  for the identification of  plasma-compatible scenarios, based upon estimates of the tungsten source strength and of the tungsten components lifetime (collaboration with WPSA  and  WPW7X). This objective addresses  in  particular  the  significance  of  net  PFC  erosion, deposition, and dust production in steady-state operation and high particle fluence as present, e.g. in the envisaged 30 minutes discharges in W7-X. 
WPPWIE will also provide full scientific support to the optima I choice of the EU ROfusion supported DTT divertor (WPDIV), the completion of its physics design in particular for those aspects related to plasma-material interaction,  plasma exhaust  and  its active  control,  and  to the  preparation  of  its operation. The work is related to the engineering realization of plasma-facing components and their qualification without plasma exposure done in WPDIV. 
WPPWIE  is  in particular  connected to JET  (via WPTE)  and  the exploitation  of the  upcoming D-T campaign as the final step of the joint exploration of the JET ITER-Like Wall project. Joint exploitation 
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with dedicated plasma and post-mortem analysis experiments are foreseen and their preparation is done in close collaboration with ITER-1O and WPPrlO. 
Theory and Simulation development 
Specific Theory, Simulation, Validation and Verification (TSVV) tasks will be embedded in WPPWIE: 
1) Development of a neutral gas kinetics modular code:
a. Development of a state-of-the-art neutral gas code based on the EIRENE 3D Monte-Carlo Code towards optimaI scalability on high-performance computing systems.
b. Establishment of a model hierarchy for the neutral gas phase in fusion devices; from multi- fidelity physics basis towards reduced models.
c. Validation of the established models.
d. Enabling model reduction and improved code-code coupling towards model integration.
e. Provision of a neutra I gas code as input to existing and future plasma boundary codes for ITER, W7-X, DEMO etc. which are developed in other tasks.
2) lmpurity Sources, Transport, and Screening:
a. Establishment of an integrated modelling suite to predict the W impurity distribution in DEMO, including W source generation, W screening,  W transport, W exhaust and its impact on the plasma performance (pedestal).
b. Development  of  a  3D  kinetic  transport  model  for heavy  impurities  including  W  and potentially seeding species like Ar, Kr, Xe in the SOL and in the pedestal region of DEMO.
c. Assessment of 3D effects and ELM suppression techniques on the W impurity distribution in ITER reference scenarios and their implication for DEMO.
3) Plasma-Wall lnteraction in DEMO:
a. Establishment of an integrated modelling suite to predict steady-state PWI in DEMO.
b. Provision of safety-relevant information for DEMO reference scenarios concerning first­ wall erosion, dust, and fuel inventory.
c. Development of modelling capabilities to treat DEMO-relevant transients.
These TSVV tasks together with the one developed in WPTE will enhance the predictive capabilities by either improving the existing tools or by providing novel predictive codes. 
Opportunities for industrial innovation 
· Development and qualification of advanced tungsten-based materials for high plasma particle and heat load conditions (e.g. in concentrated solar power plants).
· Development of detectors used in ion beam facilities.
· Predictive modelling of plasma-surface  interaction with emphasis on material mixture  for coatings (e.g. turbine blade coatings) and material erosion (e.g. air and space industry).
· Low temperature  plasma  modelling  (neutral particle  codes  and  associated  database)  for plasma catalysis (e.g. CO2 conversion and ammonia).
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Grant Deliverables 
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PWIE.D.01  Post-mortem analysis of plasma-facing components exposed in W7-X (graphite) and WEST  Dec. 2021 
(ITER-like tungsten PFUs) in FP8. Reports on campaign integrated material migration pattern 
and modelling in both devices. 
PWIE.D.02  Diffusion and trapping modelling in W PFCs under combined D+He impact and ion-induced  Dec. 2021 
self-damage for ITER / DEMO-like conditions. Report on underlying physics and fuel recovery 
strategies. 
PWIE.D.03  Optimization  of laser-based diagnostics for  ITER and  other  long-pulse devices  regarding  Dec. 2022 
material  composition  and  fuel  retention  qua ntification.  Selection  of  most  suitable 
a pproaches. 
PWIE.D.04  lnterpretative PSI modelling of material migration and fuel retention in WEST, JET,  ASDEX  Dec. 2022 
Upgrade and initial predictive PSI modelling for W7-X with full-W PFCs. 
PWIE.D.05  lnitial assessment on the impact of material damage (pre-irradiation) on fuel retention in W.  Dec. 2022 PWIE.D.06  Damage matrix from the exposition of advanced W materials in HHF and plasma devices.  Dec. 2023 PWIE.D.07  PSI modelling of DEMO main chamber erosion, deposition and fuel retention. PIC modelling  Dec. 2023 
of the sheath in the DEMO divertor (with TSW-7). 
PWIE.D.08  Neutra I gas kinetics modular code upgraded and midterm verification/validation (with TSW).  Dec. 2023 PWIE.D.09  lnitial PSI modelling of  W sources, screening, transport and care  concentration in full W- Dec. 2023 
devices. 
PWIE.D.10  Recommendation to ITER-IO on Material Research Laboratory on the ITER site regarding T,  Dec. 2023 
Be and neutron-activated materials: minimum requirement and auxiliary systems. 
PWIE.D.11  Comprehensive catalogue on dust in metal devices: generation, migration, quantity, impact  Dec. 2023 
of moisture on dust generation. 
PWIE.D.12  ln-situ fuel inventory assessment with the use of laser induced desorption techniques to  Dec. 2023 
monitor T retention in JET. 
PWIE.D.13  Report on the demonstration of LIBS as T detection technique in JET using remote handling.  Dec. 2024 PWIE.D.14  Properties of JET bulk tungsten and beryliium after extensive test under reactor conditions.  Dec. 2024 PWIE.D.15  lnitial exploration of HML (PEX Upgrade) capabilities regardingJU DITH-3 and JULE-PSI usage.  Dec. 2024 PWIE.D.16  Exploitation of experiments (WEST, JET, ASDEX Upgrade) related to material migration, fuel  Dec. 2024 
retention, and fuel recovery including interpretative plasma-edge and PWI modelling. 
PWIE.D.17  Assessment of LID-QMS as in-situ fuel retention technique in JET and extrapolate to ITER  Dec. 2024 
condi tions. 
PWIE.D.18  Simulation of JET and PEX Upgrades results in view of ITER divertor and DEMO alternative  Dec. 2024 
configurations and its implementation in OTT. Quantitative comparison of potential benefits 
alternative  configurations  with  respect  to  conventional  solutions  in  view  of  exhaust 
performances and care compatibility (input to overarching PEX.Ml  milestone). 
PWIE.D.19  Characterization and predictive modelling of plasma-wall interactions in He und He/H mixed  Dec. 2025 
plasmas for ITER in Pre-Fusion Power phase. 
PWIE.D.20  High fluence exposition of mono blocks made of references W and advanced W materials for  Dec. 2025 
DEMO, JT-60SA, DTT in MAGNUM-PSI and UPP including pre- and post-characterisation. 
PWIE.D.21  Fuel retention studies in self-damaged and neutron damaged materials exposed in JULE-PSI.  Dec. 2025 PWIE.D.22  Comparison of in-situ (LID-QMS in JET) and ex-situ examination (FREDIS, TDS) of the laser- Dec. 2025 
irradiated components regarding fuel/tritium content. 
PWIE.D.23  PSI modelling of DEMO main chamber erosion, deposition and fuel retention. PIC modelling  Dec. 2025 
of the sheath in the DEMO divertor (with TSW). 
PWIE.D.24  Neutral  gas kinetics modular code upgraded and final verification/validation report (with  Dec. 2025 
TSW). 
PWIE.D.25  lnitial PSI modelling  of  W sources, screening, transport and care  concentration in full W- Dec. 2025 
devices (with TSW). 
Grant Milestones 
B·  • , '"� :.-�  I !flr;lT:J  I PWIE.M.01  lnitial tile analysis of WEST PFUs and W7-X TOU PFCs completed  Dec. 2021 
PWIE.M.02  Comparative modelling of first set of revised a dva nced d ivertor solutions executed.  Dec. 2021 PWIE.M.03  Modelling of fuel retention in W under combined D+He exposure and self-damaged W by  Dec. 2021 
diffusion and trapping executed. 
PWIE.M.04  High  fluence experiments in deuterium  (L-mode) discharges on  ITER-like PFUs in WEST  Jun. 2022 
executed. 
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PWIE.M.05  lncorporation  of  turbulence  in  multi-fluid  calculations  using  physics-based  diffusion  Jun. 2022 
coefficients (with TSWs). 
PWIE.M.06  Comparative experiments of different LASER-based techniques on W and other reference  Dec. 2022 
samples executed. 
PWIE.M.07  lnterpretative modelling of W migration and D retention in WEST high fluence discharges  Dec. 2022 
completed. 
PWIE.M.08  Exposition of initial set of reference and advanced W materials for DEMO and JT-60SA in  Dec. 2023 
HHF and plasma devices executed. 
PWIE.M.09  3D  Modelling of first wall erosion and fuel retention in the DEMO-1 reference scenario  Dec. 2023 
completed (TSW). 
PWIE.M.10  lnitial neutral particle code development done and interface to  plasma  boundary code  Dec. 2023 
coupling specified (TSW). 
PWIE.M.11  FZJ PEX facility with JULE-PSI and JUDITH-3  is fully operational and ready for  scientific  Dec. 2024 
exploitation. 
PWIE.M.12  Exposition of initial set of reference and advanced W PFCs for DEMO and JT-60SA to fluence  Dec. 2024 
up to 1030m·2 in MAGNUM-PSI and UPP executed.
PWIE.M.13  Helium  plasmas  and  fuel/He  recovery  experiments  in  WEST  executed  and  samples  Dec. 2024 
removed. 
PWIE.M.14  Potential PFCs solutions for an all-W W7-X identified and reference samples exposed in HHF  Dec. 2025 
and plasma devices to stellarator relevant power loads and fluence. 
PWIE.M.15  Exposition of neutron-damaged and self-damaged W samples in JULE-PSI.  Dec. 2025 
Use oj Facilities 
... = . .  -- -. , � .
mmrai  .  � Linear plasma facilities:  Existing  2021-25 
Magnum-PSI, PSl-2, UPP, 
JULE-PSI 
Tokamak facilities: WEST,  Existing  The WP will formulate experimental proposals on  2021-25 ASDEX Upgrade  European machines in a close collaboration with (Manipulators), MAST-U,  WPTE, WPPrlO, WPW7X, and WPSA 
TCV, W7-X (Manipulators), 
JT-60SA, JET, and in the 
future: COMPASS-U and 
DTT. 
High heat load facilities:  Existing  2021-25 GLADIS (neutral beam), 
JUDITH & HADES (electron 
beam), QSPA (plasma gun) 
Wall-conditioning test  Existing  Compare the ECRH and ICRH conditioning  2021-25 facility: TOMAS  efficiency on metallic components including fuel 
and impurity removal in view of steady-state 
device application with continuous applied 
magnetic fields (W7-X, ITER etc.) 
Analytical facilities located  Existing  Basic materials studies, pre-plasma and post- 2021-25 at various Research Units  mortem characterisation (plasma-facing 
components tiles, test mirrors, wall and marker 
probes, dust from different facilities including JET 
and JULE-PSI with Be): 
Microscopes, accelerators, implanters, mass 
spectrometers, surface analysis stations, facilities 
for fuel retention measurements, equipment for 
tile cutting, etc. 
Access to several analytical facilities for JET samples will have to be further assessed when the level of radiological contamination (tritium and nuclear activation) will be determined depending on the extent of the JET D-T campaign. 
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FREDIS 
	Existing 
	Fuel removal studies in beryllium and tungsten PFCs exposed in JET and later in ITER. Test facility for the LID-QMS technique for tritium control applied in ITER. 
	2021-25 


Risk Register 
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i Risk dešcription 
ADC conclusion on DEMO relevant OTT divertor comes too late to influence the procurement 
Additional JET samples after DTE2 not available and ready for analysis (SP E) 
Non-availability or delay of operation of facilities (Medium Size Tokamak, linear facilities) due to technical issues 

řMitigatirig'ái::tio'i1'. 
Constant exchange with OTT on the schedule in relation to ADC divertor solution or increase of resources. 
Adjustment of the project resources according to the development of JET situation and potential association of UK to EURATOM. 
Move the activities to other/ available facilities (international facilities could be also considered); bring forward preparatory actions 
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Delay of PEX and other critical upgrades  Rescoping activities, resource levelling and 
re prioritization 
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06 WPPrlO:  Preparation of ITER Operation 
Work Package number  06  Lead beneficiary  CEA 
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Work package title Start month Participant number 

Preparation of ITER Operation (WPPrlO) 
01-Jan-2021  End month  31-Dec-2025 Short name of 
Person months per participant: participant 
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10  CEA  237.80 25  CIEMAT  128.60 20  DIFFER  24.00 
14  EK-CER  0.40 16  ENEA  531.41 
04  INRNE  3.00 06  IPP.CR  0.40 21  IPPLM  192.60 22  1ST  60.40 24  JSI  85.20 12  KIT  11.00 03  LPP-ERM-KMS  23.80 
01  MPG  312.10 13  NCSRD  40.80 
26  VR  31.00 09  VTT  37.50 
N/A  Not Allocated  204.14 1,924.15 
*Not allocated resources are for:
· the EUROfusion participation in the pre-design of the ITER FILD (Fast Ion Loss Detector) diagnostic pending the conclusions of an engineering feasibility peer review by IO 
· the EUROfusion participation on specific neutronics activities in direct support for ITER.
Objectives 
By the end of Horizon Europe, ITER will have entered its operation phase. As ITER is crucial for the fulfilment of the European fusion Roadmap, EU ROfusion needs to be ready to play a leading role in ITER operation to contribute to its success, and ultimately, to benefit from ITER in view of DEMO. The European Roadmap states "To ensure its {ITER) success, a team is needed with deep understanding of the critical plasma issues and equipped with comprehensive validated modelling tools to design and optimise the plasma and its control". With a growing participation of the EU ROfusion members in the 
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preparation  of  the  ITER scientific  programme,  it  is  necessary  to  increase  the  integration  and coordination of the relevant  EUROfusion activities to provide coordinated EUROfusion's  input to ITER Organisation ( IO) and to position the EU laboratories to obtain maximum benefits from ITER operation. 
ln this framework programme  the foundation  of a coordinated,  strong EUROfusion  participation in a single EU team  approach  (with F4E) for the coming  ITER scientific  exploitation,  benefiting from  the strength of the EU command and competences in technology, experiments/operation and simulation, 
shall be laid. This WP will specifically  contribute  to this, by organising  EUROfusion-wide activities  in communication with F4E and ITER IO. 
WPPrlO has four main high-level objectives: 
1) To develop the EUROfusion ITER synthetic diagnostics and data analysis tools within  IMAS for the first phase of ITER operation and design of ITER operational scenarios through modelling activities  using tools  validated  on EU ROfusion  experimental  facilities, in close coordination with WPTE; this will provide  direct inputs to the ITER research pian.
2) To support knowledge  transfer  and  retention  on operational topics  and to develop training opportunities in operation on European  facilities to prepare EUROfusion  for ITER Operations. To create  the EUROfusion  Operations  Network  on relevant  operational  competencies  and coordinate joint operational studies.
3) To contribute to the activities of the ITER Neutra I Beam Test Facility ( NBTF) installed at Padova and the scientific exploitation of smaller  ITER-like ion sources located at IPP-Garching, which will  provide  results  necessary  to optimise  the  ITER NB system  and to define  the technical
requirements of the procurement  arrangements.
4) To improve  our knowledge  on nuclear  technology  and safety issues, to develop and validate nuclear codes,  neutronics tools and  experimental techniques and to reduce  the risks of ITER operations and maintenance  activities by taking advantage  of the follow-up of JET operation with a mixture of deuterium-tritium leading to the significant production of 14 MeV neutrons.
ln addition,  the WP should provide a high-level  coordination and, when necessary, resources for the EUROfusion participation in the 
· lnternational Tokamak Physics Activity  (ITPA),
· ITER fellows' activities,
· ITER operation network,
· ITER disruption Task Farce and future topical groups or task forces that will be set-up by ITER Central Team,
· Activities to update the ITER research pian.
EUROfusion  will act in close collaboration with F4E and IO in order  to prepare  for the scientific  and technological exploitation of ITER. When required and in agreement with the Project Board decisions, the project may liaise with the other  ITER partners to ensure a coherent coordination for participation 
in the ITER programme. 
WPPrlO  will implement  the relevant  high-level  recommendations and priorities  stated  in the white paper on "the preparation of EUROfusion role in ITER operation and scientific exploitation" endorsed 
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at the EUROfusion GA in Dec. 2020[footnoteRef:16]•  Representatives of F4E and/or IO will be invited to the Project Board. ln partnership with IO, the project will also set-up a coordination activity related to the EU participation in the present groups (ITPA groups, ITER fellows and  operation network, ITER disruption Task Farce, ... ) and in the future Topical Groups or/and Task Forces to be set-up by IO for an efficient ITER  operation.  The  project  will  implement  regular  coordination  meetings  with  the  different stakeholders (EUROfusion, IO and F4E). The project will organize regular coordination meetings with the relevant EUROfusion Project Leaders for ITER transverse activities performed within EUROfusion: e.g. WPTE for specific ITER experiments and validation ofthe ITER tools; WPTE for JET D-T experiments; WPAC  for  IMAS and  the  integrated  modelling,  and  E-TASC  for the  codes  development  support; WPPWIE for specific ITER first wall issues and ITER heat exhaust simulation; WPSA for specific ITER [16:   EUROFUSION GA (20) 32  - 4.7 - ITER White Paper  Report WGl  lssue 1 10-Dec-2020 (Decision).docx and 
EUROFUSION GA (20) 32 - 4.7 -ITER White Pa per Report WG2 lssue 3 7-Dec-2020 (Decision).docx ] 

experiments and simulator development; WPHCD for the Neutral Beam system.
Description o/ work 
Activity 1: Preparation of ITER first experimental campaigns 
· Exploit the European Plasma Simulator (Python workflow), and IMAS workflows in support of the ITER Research Pian in collaboration with the ITER-1O Simulation and Theory group and the international community.
· Develop ITER data analysis tools including plasma initiation (breakdown, breakthrough ... ), wall  conditioning  simulation  tools  and  synthetic  diagnostics  for  the  initial  plasma operation.
· Design operational scenarios for ITER from breakdown to termination while respecting the plant  limits  (e.g. Poloidal  Field  circuits)  with  free  boundary  equilibrium  and  realistic transport including validated sources for heating & current drive, and fuelling. The activity will include specific development of tools to enable pre-pulse validation on ITER. This effort  will  be  coordinated  with  similar  activities  performed  for  JT-60SA  first  plasma operation and for DEMO design.
A specific TSVV task will be performed in close coordination with WPPrlO with the support of the Advanced Computing Hubs to develop a validated framework for the reliable prediction of plasma performance and operational limits in tokamaks with the aims to: 
· Establish integrated modelling framework (according to EUROfusion standard) for core­ edge coupled transport simulations with computationally-intensive high-fidelity and fast reduced models to enable the development of full plasma scenarios from breakdown to termination.
· lntegrate  and/or  develop  state-of-the-art  high-fidelity  and  fast  reduced  models  for momentum transport, impurity transport, energetic particles transport, and stability of burning plasmas.
This effort will require the full support of WPAC and will rely on activity already or to be performed within the various TSVV tasks linked to WPTE, WPPWIE and to WPSA for JT-60SA discharge simulator development adapted to the ITER specific needs. 
EUROFUSION GA {24) 306 - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page 306 of 306
Activity 2 - Plant -systems and plasma operation 
ln support to the ITER Operations team and ITER Operations Network, this activity will establish the EUROfusion Operations Network as a possible foundation of a coordinated EU participation in a single EU team approach (with F4E) for ITER. This activity will evolve following the relevant high-level recommendations and priorities stated in the white paper on "the preparation of EUROfusion role in ITER  operation and  scientific exploitation"  leading to  the  integrated commissioning and  first operational phase of ITER. This activity aims also to increase knowledge management and transfer on operational topics, to support training of operational staff, and to develop joint operational studies. 
The key activities in this area are 
· Set-up and coordinate a EUROfusion Operation Network (e.g. session leaders, engineers) on activities related to future EU involvement in ITER to support knowledge transfer and retention (e.g. documentation, EUROfusion webinars and publication on operational issues).
· Set-up a working group to identify the key integrated commissioning topics and priority for EUROfusion in support of ITER. Elaborate joint studies in operational topics to support ITER and European facilities.
· Support and guide the development of operational tools in Activity 1.
· Review the training procedure for operational experts on European facilities. Elaborate training activities.
Activity 3: ITER Neutral Beam test Facility and R&D for the ITER Neutral Beam 
On 25th July 2019 an Agreement was signed between Consorzio RFX and ITER IO for the installation and operation of a test stand for full-size ITER negative ion sources (SPI DER) and a full-size ITER 1 MV Neutral Beam lnjection system (MITICA). SPI DER and MITICA are the two main testbeds of the Neutral Beam Test Facility (NBTF) installed at Padova. The Agreement covers a period of 10 years (until 31'1 of May 2030). During Horizon Europe, the main purpose of NBTF is to provide results necessary to optimise the ITER HNB system and to define the technical requirements of the ITER Heating Neutral Beam (ITER-HNB) Procurement Arrangements. 
lt has been agreed that during Horizon Europe, EUROfusion will contribute to the activities of NBTF with the  involvement of EUROfusion experts at a  level up to 14  ppy/y. This support will be  a continuation of the activities started already in 2020. 
The missions of SPI DER are: 
· To complete the development of the ion source to be used for the ITER neutral beam injectors to the extent that it can meet the ITER requirements;
· To define the operation description of the ITER source;
· To develop enhanced performances of the ion sources (e.g. the operation with a minimum beamlet divergence at the required current densities and electron to ion ratios).
The missions of MITICA are: 
· To complete the development of the ITER heating neutra I beam injectors to the extent that they can meet or exceed the ITER requirements;
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· To define the operation description of the ITER injector, including the commissioning of the HV, the accelerator and the full beam production, extraction, acceleration, neutralization and transport;
· To fully characterise the injector performances and to characterise the beam and parameters in H2 and D2.
ln  view of the importance of having smaller and  more flexible  sources, it was also decided that EUROfusion will contribute during the period 2020-2025 to the scientific exploitation of BATMAN Upgrade (BUG), a l/8th  size ITER-like ion source, and ELISE, a half size ITER-like source compared to SPIDER, both located at IPP-Garching. The two sources are being upgraded to reach long beam pulse conditions. ELISE and BUG activities, supported by EUROfusion with the participation of experts at a level up to 6 ppy/y, aim at complementing the NBTF activities as satellite facilities. A central element in these investigations is the upgrade of both test facilities from pulsed to steady state extraction. This will be  achieved at ELISE by the replacement of the high voltage power supply (in  2021) and the installation of a stationary operation CW calorimeter. Similarly, BATMAN Upgrade has recently been extended by the installation of a cryo-pump and a CW calorimeter. Both test facilities will transfer to steady state operation in a stepwise approach in the period 2021-2025 with the target to study ITER relevant beam durations (1000s in Hand 3600s in D) for ITER non-nuclear and nuclear phases. These satellite experiments will be elaborated in close collaboration with the NBTF experiments considering that the solutions investigated on ELISE and BUG, for quickly solving technical or physical issues arising during operation of SPI DER and MITICA, have to be applicable to the full size ITER NBI system. 
Activity 4: Neutronics. Nuclear waste and Safetyt 
The  following activities have  been  defined assuming that  JET will  end  operation  in  2021.  lf JET operation will be extended until the end of 2023, complementary activities within WPPrlO are planned (provided additional resources). 
ln the initial phase, the activities related to JET T-T and D-T campaigns now planned in 2021 (WPJET3 program under Horizon 2020) will be completed. Until October 2021, the Horizon 2020 resources will cover the experimental activities on neutronics experiments, testing on n/T detectors for breeding blanket, irradiation  of  ITER  materials  and  radiation  damage,  collection  of  data  on  Occupational Radiation  Exposure (ORE) and  waste production. The  completion of such program, including the analyses of all experimental data, will be covered within WPPrlO in 2022 and 2023. Within WPPrlO, 2021 will be a brainstorming year and a working group will be set-up with ITER IO representative(s) to elaborate EUROfusion actions in the field of nuclear technology for ITER. 
The key activities in this area are 
· To set-up a working group to elaborate EUROfusion priority actions and define the pian for activities to be performed beyond 2021 in the field of neutronics and safety for ITER.
· To  develop  and  test nuclear  codes,  neutronics tools  and  experimental techniques  in support of preparation of ITER nuclear phase and safe operations, taking into account ITER
needs and requirements.
The milestones and deliverables for the specific ITER activities will be defined in more details at the end of 2021. 
EUROFUSION GA {24) 306 - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page 306 of 306
Opportunities for industrial innovation 
· Development of inductively coupled plasma sources.
· Nuclear technology applications (materials under neutron fluxes, neutronics application).
PRIO.D.01  European  Plasma  Sim-ulator  (Python  workflow)  released  to  the  EUROfusion  Dec. 2022 
Grant Deliverables 
!JIH  Hl:  r:J�,, ,.  I  111:61  I  li 12•'•••  , • .,.  I 
community  including  all  available  IMAS  modules  and  a  user-friendly  interface 
(TSWll responsibility) 
PRIO.D.02  Report on the procedure for an automated and systematic validation of predictive  Dec. 2022 
integrated modelling including uncertainty quantification (TSWll responsibility) 
PRIO.D.03  Report on the exploitation of the EUROfusion multi-machines database  Dec. 2023 PRIO.D.04  Validated  models  for  plasma  burn-through  and  breakdown  adapted  to  ITER  Jun. 2024 
conditions (passive structure and the poloidal field coils) 
PRIO.D.05  Advanced reduced model for SOL, pedestal, neutra I gas dynamics validated (TSWll  Dec. 2024 
responsibility) 
PRI0.0.06  Report on fu li-pulse predictive modelling of current, heat, particle, momentum for  Dec. 2025 
ITER relevant heating (ICRH, ECRH, NBI) and fuelling (gas puff, pellets) schemes from 
breakdown to termination (L ar  H-mode phases) demonstrated on three different 
tokamaks, together with operational limit predictions (TSWll responsibility) 
PRIO.D.07  Report on the simulations of the first ITER operational phase (simulation of dynamic  Dec. 2025 
phases at 1/3 and 1/2 magnetic field in Hand He plasmas) (TSWll responsibility) 
PRIO.D.08  Report on  the  synthetic  diagnostics  development for  ITER  focusing  on  thermal  Dec. 2025 
imaging and diagnostics for monitoring and protection of ITER first wall. 
-,o�  [-Deiiverabfesfable on Ai:tivify)�I End D PRIO.D.09  Report on best practices in training of operational staff in EUROfusion facilities  Jun. 2023 
PRIO.D.10  Report on the EUROfusion plan/programme for the involvement and contribution to  Jun. 2024 
ITER operation 
,.  �,111�•,  1--YJ•  ,,  �,  .  I I t:# 
lf/lJJ  .. ,.,,■1  ,u:.  I PRIO.D.11  Report on EUROfusion participation in ITER NBTF, ELISE and BUG activities  Dec. 2021 PRIO.D.12  Report on EUROfusion participation in ITER NBTF, ELISE and BUG activities  Dec. 2022 PRIO.D.13  Report on long pulse operation 1000s extraction of H-on ELISE facility  Dec. 2022 PRIO.D.14  Report on EUROfusion participation in ITER NBTF, ELISE and BUG activities  Dec. 2023 PRI0.0.15  Report on the long pulse operation 3600s extraction of O-on ELISE facility  Dec. 2023 PRIO.D.16  Report on EUROfusion participation in ITER NBTF, ELISE and BUG activities  Dec. 2024 PRIO.D.17  Report on EUROfusion participation in ITER NBTF, ELISE and BUG activities  Dec. 2025 PRIO.D.18  Report  on  long  pulse  ELISE  I  BATMAN  Upgrade  operation  scenarios  and  Dec. 2025 consequences for the NBTF and reliable NBI operation on ITER 
PRI0.0.19  Report on the studies and modelling developed for  the  Caesium operation in  the  Dec. 2025 
negative ion sources with data provided by ELISE, BUG and SPIDER 
PRIO.D.20  Report on the RF studi es a nd modell ing d evelo ped for the inductively coupled plasma  Dec. 2025 
(ICP) ion sources for the NB for ITER 
PRIO.D.21  Final report on the beam physics studies and modelling in support of the injector  Dec. 2025 
· peration for ITER
, 
PRI0.0.22  Report on testing of n/T detectors in JET DT for breeder blanket  Dec. 2022 PRIO.D.23  Report on Occupational Radiation Exposure and waste data collected at JET in  DT  Dec. 2022 
operation 
PRIO.D.24  Report on calibration verification atJET in DT operation  Dec. 2022 PRIO.D.25  Report on JET neutronics experiments, validation of nuclear data and codes inJET DT  Dec. 2023 PRIO.D.26  Report on neutron induced activation in ITER materials and on radiation damage in  Dec. 2023 
functional materials atJET following DT operation 
PRI0.0.27  Report on the implication of JET DT technological program for ITER  Dec. 2023 
EUROFUSION GA {24) 307 - 5.2 - Revision o/ Consortium Work Pian - lssue 307 - 26-06-2024 (Decision) 

Page 307 of 307
PRIO.D.28  Report  of  neutronics  and safety  activities in  support of  the preparation  of  ITER  Dec. 2025 
nuclear phase (pending extra resources available) 
Grant Milestones 
· j°Milestones; T!]ble.on_ Activity_ 1 :arydi 
PRIO.M.01  Ali existing components of the European Plasma Simulator (Python workflow) hosted  Dec. 2021 
on the EUROfusion Git (TSWll responsibility) 
PRIO.M.02  First release of a user-friendly interface for the European Plasma Simulator (Python  Dec. 2021 
workflow) (ACH and TSVVll responsibility) 
PRIO.M.03  Establishment of the EUROfusion Operations Network  Jun.2022 PRIO.M.04  Coupling  of  existing  breakdown/burn-through models  to  the  European  Plasma  Dec. 2022 
Simulator (TSVVll responsibility) 
PRIO.M.05  European Plasma Simulator available for full pulse simulation  Dec. 2023 PRIO.M.06  lntegrate synthetic diagnostics in European Plasma Simulator  Dec. 2023 PRIO.M.07  Validated  integrated  plasma  simulation  tools  ready  for  simulation  of first  ITER  Dec. 2024 
plasmas 
,  J [v1ilesto_nes 1Tabl( on 'ActivitY, 3.
PRIO.M.08  Assessment  of  the  EUROfusion  human  resources  requirements  and  their  Jun. 2021 
implementation for the efficient EUROfusion participation in the NBTF completed 
PRIO.M.09  Commissioning of the new CW power supply on ELISE facility completed  Jun. 2021 PRIO.M.10  lnstallation  and  commissioning  of  CW  diagnostic  calorimeter  on  ELISE  facility  Dec.2021 
completed 
PRIO.M.11  Updated assessment of the EUROfusion human resources requirements and their  Jun. 2023 
implementation for the efficient EUROfusion participation in the NBTF completed 
PRIO.M.12  Reliable and repeatable Caesium management on ELISE & BAT MAN Upgrade  Dec.2024 
· rMilěstoněiJ.Table On' ACtiviti(4 
PRIO.M.13  Prioritisation  programme  for 2022-2025  of activities in support of neutronics  and  Dec. 2021 
safety for ITER 
PRIO.M.14  Preliminary  analyses of  measurements  and  simulations  of JET  nuclear quantities  Dec. 2022 
(neutron flux, dose rate, neutron induced activation, radiation damage) in DT 
PRIO.M.15  n/T validated data with detectors for the breeder blankets atJET during  DT  Dec. 2022 PRIO.M.16  Completion of collection of Occupational Radiation Exposure and waste data  Dec. 2022 PRIO.M.17  Completion of calibration verification atJET  in DT operations  Dec. 2022 PRIO.M.18  Completion of the analyses of measurements, simulations of JET nuclear quantities  Dec. 2023 
(neutron flux, dose rate, neutron induced activation, radiation damage) in  DT and 
code validation 
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[footnoteRef:17]Use oj Facilities  [17: University of Wisconsin 
Risk Register 
i_Risk" d_ešcription  Mitigatinfa,ction 
Non-availability or delay of operation of unique facilities (e.g. W7X,  None NBTF,ELISE, JET ... ) due to technical issues ] 

Facility Name  Status (New/Upgrade/  Scopeof Use  Year 
Commissioned) 
ITER NBTF (SPIDER,  Existing  lnvolvement in the NBTF operation and  2021-25 MITICA), BATMAN Upgrade  optimisation of the ITER Heating NeutraI Beams 
(BUG) and ELISE 
EUROfusion tokamak  Existing  TT and DTE2 experiments (funded under FP8) for  2021[footnoteRef:18] facilities, in particular JET  neutronics and safety activities  [18:   lf JET operation ends in 2021] 

14MeV Frascati neutron  Existing  Calibration of Thermoluminescent detectors (TLDs)  2022 generator, INMRI Thermal  for JET DTE2 neutron streaming experiment 
neutron and gamma 
facilities 
IFJ PAN Chemical/TLD,  Existing  Preparation,  calibration  and  reading  of  TLDs  for  2022- radioactivity analyses and  neutron  streaming  experiment,  measurement  2023 radiochemical labs / IPPLM  analyses of irradiated materials following JET DTE2 Laboratory of gamma 
Spectrometry 
Measurements 
Marconi-Fusion, Leonardo  Existing  H igh-Performance computing  2021-25 and follow-up HPC 
EUROfusion Gateway  Existing  For integrated modelling and code development  2021-25 
and testing, EUROfusion databases 
lnternational Collaboration 
Country  Description of Collaboration 
ITER IO  Coordination and support to the participation to the lnternational Tokamak Physics Activity (ITPA), ITER 
fellow network, ITER operation network and specific ITER Task Forces 
ITER IO  - Scientific collaboration that needs to be developed to ensure that WPPrlO Programme remains focused on
the ITER Research Pian: doser involvement when defining in more detail the annual work programme
· Collaboration on integrated modelling and neutronics
ITER  10,  Collaboration on the NBTF operation and scientific involvement 
F4E, India, 
Japan 
US  Collaboration on neutronics code  development and  validation with Oak-Ridge  National Laboratory and 
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07 WPENR:  Enabling Research 
Work Package number  07  Lead beneficiary  MPG 
EUROFUSION GA {24) 306 - 5.2 - Revision o/ Consortium Work Pian - lssue 306 - 26-06-2024 (Decision) 

Page 306 of 306
Work package title Start month Participant number 

Enabling Research (WPENR) 
01-Jan-2021 End month  31-Dec-2025 Short name of 
participant  Person months per participant: 
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10  CEA  502.35 25  CIEMAT  226.50 20  DIFFER  146.00 07  DTU  178.00 14  EK-CER  17.00 16  ENEA  462.70 11  FZJ  183.00 23  IAP  116.00 06  IPP.CR  104.00 21  IPPLM  347.50 17  ISSP-UL  217.30 22  1ST  179.20 24  JSI  92.00 27  KIPT  268.00 12  KIT  216.00 03  LPP-ERM-KMS  65.90 01  MPG  233.30 13  NCSRD  274.90 02  OEAW  67.00 08  UT  200.00 26  VR  113.50 09  VTT  376.10 N/A  Not Allocated  60.00 4,646.25 
*Not allocated resources are for the ENR projects to be launched from 2024 onwards.
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Objectives 
For the successful implementation of the European Research Roadmap for the Realisation of Fusion Energy,  it  was concluded that  in  addition to the  mission-oriented work, a  programme  aimed at promoting fundamental understanding and longer prospective research should be implemented under the Enabling Research activities. Enabling  Research (EN R) is  a key  ingredient  of the EU ROfusion Consortium  activities  as it  provides  a  special  path  to  bring new  ideas  and techniques  into  the programme in ways not easily achieved within the strongly goal-oriented main Work Packages (WPs). Only topics with relevance for fusion research will be eligible for joint programme funding and will be assessed on the basis of excellence. The proposed structure of the Enabling Research activities for the work programme Horizon Europe are structured along four major areas: 
· Materials, addressing the following the topics:
· Exhaust and plasma-wall interaction (Materials-related aspects)
· Structural and high-heat flux materials
· Technology & Systems, addressing the following the topics
· Technology and systems (the science/engineering)
· Plasma-related aspects (e.g. diagnostics, aspects of H&CD)
· Technology-related aspects
· Theory & Modelling, addressing the following the topics
· Exhaust and plasma-wall interaction (Plasma-related aspects)
· Turbulence, transport, confinement
· MHD, disruptions and fast particle physics
· Numerical methods
· lnertial Fusion
The nature of the EN R projects should follow criteria for its eligibility. ln particular the projects should be judged to be sufficiently distinct from the work to be carried-out in the main WPs including the Theory, Simulation, Verification and Validation (TSVV) tasks linked to the WPs. This means that the proposals must show novel elements compared to the WP or TSVV tasks (i.e., a new fusion-relevant scientific or technological idea to be tested within EN R, a new method to be developed or taken for the first time into use for fusion). Ali proposals will be selected on the basis of scientific excellence, relevance,  state-of-the-art  and  innovation.  ln  addition,  under  the  area  of  lnertial  Fusion,  the proposal(s)  addressing  common  issues  or  developing  synergy  with  activities  carried  aut  under magnetic fusion research will be required. Resources for the Keep-in-Touch activities to the inertial fusion energy are expected to be of the order of 10% of the total funding available for Enabling Research. 
Description of ENR process 
The process during Horizon 2020 for organising the evaluation of the Enabling Research process was considered excessively laborious and time consuming. Therefore, a new, more agile procedure is proposed for the selection of the Enabling Research  projects during Horizon Europe. ln the new procedure the selection of the proposals will be done by four boards/panels: 
· Proposals in the field of theory and modelling will be handled by the newly established E-TASC Scientific Board;
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· Proposals in the field of technology and systems for  the long term will be handled by the Project Board for Prospective R&D;
· Proposals in the field of Materials will be handled by a specific board, composed of members proposed by the Beneficiaries;
· For the  lnertial  Fusion proposals,  a  specific  board with independent  experts will also  be formed.
The selection is done in two steps. First, each proposal is reviewed in detail by members of the scientific board that are exempt from conflicts of interest. This will result in a preliminary ranking and a short 
list of proponents that will be invited for an interview with the board (second step). After the interview, the scores will be reviewed by the board and a final selection will be proposed to the Programme Manager. Taking account of the assessment of the scientific boards and the estimated budget, the Programme Manager will propase  the list  of projects  to be implemented for  the approval  by  the General Assembly. 
The Princi pal lnvestigators of granted proposals report on an annual basis to their respective board, in which sit the corresponding Project Leaders and Task Farce Leaders as experts. This will help maintain a close connection between the ENR projects and the respective WPs. 
Ali granted projects have at the end of their runtime a final report as deliverable describing the main achievements, output and deviations from the originally agreed work pian. On a yearly basis all these 
reports will be combined into a single report as grant deliverable (starting at the end of 2023, after the end of the first batch of projects). 
Grant Deliverables 
"l•J!  r,a. � ... �  , , �  ,., �  111.....-. ,;••r,-u� 
ENR.D.01  Joint progress report on the Enabling Research projects 2021  Dec. 2021 ENR.D.02  Joint progress report on the Enabling Research projects 2022  Dec. 2022 ENR.D.03  Joint progress report on the Enabling Research projects 2023  Dec. 2023 ENR.D.04  Joint progress report on the Enabling Research projects 2024  Dec. 2024 ENR.D.05  Joint progress report on the Enabling Research projects 2025  Dec. 2025 
Grant Milestoness 
1mJJ  I fU•  �  , , �  , ' . 
li.=.-;,, ••  ,,� ENR.M.01  Cali for Enabling Research proposals 2024-2025  Apr. 2023 
ENR.M.02  Cali for Enabling Research proposals 2026-2027  Apr. 2025 
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3.3 Fusion Technology 
UK contributions indicated byt 
The main programmatic area addressed by the ITER Technology and DEMO Preparation Department (ITD) and the lnnovation, DEMO and Fusion Power Plants Department (IDD) is to develop the DEMO Conceptual Design (CD) and the associated technology maturation R&D programme. 
Additionally, the ITD and IDD are involved in the following related activities: 
· Feasibility assessment of  a  Volumetrie  Neutron Source (VNS) conceived to perform the qualification of components like the breeding blanket and processes like the tritium fuel cycle in advance of DEMO construction.
· Prospective R&D (WPPRD) focussing on the coordination of longer-term  prospective R&D, developing viable advanced technologies and materials for future fusion power plants;
· Support to the realisation of IFMIF-DONES in the Work Package Early Neutron Source (WPENS);
· Support to the activities of the design and procurement of the divertor for DTT and the R&D for the divertors of JT-60SA and W7-X in Work Package Divertor (WPDIV);
· Collaboration with Fusion for Energy on the R&D of EU concepts of the ITER Test Blanket Modules (TBM), in the Work Packages Breeding Blanket (WPBB),  Materials  (WPMAT) and
Safety (WPSAE).
The first two programmatic areas will be managed by a DEMO Central Team (DCT), with the support of the Work Package WPDES and the other Work Packages. 
The other programmatic areas will be either coordinated by senior coordination officers in the PMU, or by the corresponding Work Package Leaders and provide support information to the lndustry Relations and Support Office ( IRSO) as needed. 
Transition from Pre-Conceptual Design Phase to Conceptual Design Phase 
2021 marks the beginning of the CD Phase for the DEMO project. The G 1 gate review, which took place in November 2020, signified the transition from the Pre-Conceptual Design (PCD) Phase to the CD Phase. Ali R&D and design activities undertaken in the PCD Phase together with the pian forward and associated risks for the Conceptual Design Phase were reviewed at the Gl  gate. 
A summary of the Panel recommendations is as follows: 
· The DEMO programme must transition from a research-oriented project to a design-driven project. A DCT should be established to achieve this which should set the requirements and priorities for the successful execution of the project.
· The organisational and governance changes proposed are welcomed and the use of Gates is encouraged,  to  review  the  technological progress and  the  performance  of  the  new organisational and governance structure.
· Review, in the mid-term, the effectiveness of the present organisational and governance constraints.
· The work package and key design integration issue reviews identified several critical and inter­ related issues that need to be resolved prior to G2. The Gate Panel see the following as the most  critical:  plasma scenario  (including  plasma  exhaust),  breeding  blanket, remote maintenance, blanket maintenance, and building layout design.
· Develop a detailed schedule for the whole DEMO project up to G3, including decisions and hold points, to achieve the objectives of G2 and G3.
· lncrease cost-consciousness in decision-making to minimise the overall DEMO project cost.
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· Forma lise a cooperative agreement with ITER Organization and F4E to harness the experience.
· Develop a pian to maintain the industrial supply chain between the completion of  ITER construction and the start of DEMO construction.
· Establish a  knowledge management and  retention strategy to retain and  increase the necessary specialised knowledge and skills.
The gate panel report34 was presented to the General Assembly on 14 December 2020. The gate panel report is key in facilitating the transition to the next phase and validates the basis of the conceptual design activities. 
Response to G1 Gate review recommendations 
The main technical findings and recommendations of the Gl  Gate were taken into account and the work pian revised accordingly. 
ln the engineering and technology areas these include, the prioritisation of all the design and R&D actions related to the  most critical issues identified by  the  Gl  (e.g. breeding blanket, remote maintenance notably that of the breeding blanket, and nuclear buildings). The scope of work on the blanket also includes the need to qualify a blanket structural material that can withstand the effects of n-irradiation without losing mechanical properties that guarantee structural integrity during all the phase of operation. lt was realised that the remote maintenance cannot be solved within a sole work package, and this area will hence become an important overarching topic in the new organisation. lt should be noted that the resource allocation of the affected Work Packages clearly reflects this prioritisation, and  the four areas above would absorb roughly 2/3 of the DEMO R&D activities' allocated budget. The challenges with the nuclear buildings layout will be addressed by involving competence available in nuclear industries. ln addition, in the area of the plasma scenario, which was also highlighted as one of the most critical items, a strategy was set up to arrive, in close collaboration with the experimental and theoretical developments, at a viable plasma scenario (see also the section 'Towards a viable DEMO plasma scenario' below). 
Similarly, the recommendation to strengthen the organisation were used to shape the DCT and to better coordinate and steer the R&D in the work packages. 
The DCT consists of four divisions under the coordination of a DEMO Head: Plasma System Division to identify and address critical knowledge gaps and uncertainties in the area of DEMO physics; Plant System Design (PSDD) to development solutions for feasible architectures for the DEMO plant and its critical  systems; a  Project  lntegration  Office  (PIO)  responsible for  functional and  geometrical lntegration, Project Management, System Engineering, as well as technology R&D coordination; and a Safety Office (SOJ to ensure that the design evolution is not oblivious of important safety, environment and licensing constraints. 
Finally the recommendations to strengthen the governance were adopted and the key elements are described below and in Chapter 4. 
DEMO conceptual design and the associated technology maturation R&D programme 
Originally, it was foreseen that the DEMO Conceptual Design would consist of two sub-phases: concept selection of key design and technology solutions for each of the main systems, including the plasma, together with an integrated design that meets the requirements with sufficient margin with a gate 
34 The gate panel report, along with all documents submitted to the gate can be accessed in IDM: 2PDVNK
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review  (formerly  known as  G2, foreseen  H2 2024 - Hl  2025),  and concept design validation  to consolidate an integrated system concept design with a further gate review (formerly known as G3, foreseen around the end of FP9). A number of technical and non-technical issues35,  have emerged in the implementation of the programme, that lead to unavoidable and substantial delays. 
Subsequently, the scope of the upcoming gate has been modified accordingly, and now includes a number of steps with associated milestones between Q4 2024 and Q4 2025, as seen in Fig 3.3.1. There will now be a programmatic gate in  Q4 2024, following the General Assembly's review of the VNS feasibility study activities and the DEMO configuration variant activities, to assess and select which path should be followed moving forward. Activities will continue in 2025 on the selection solution and include  issuing  the  technical  documentation  of  the  selected  solution  and  the  review  of  this documentation by an external panel, whilst in parallel, performing a technical readiness level (TRL) assessment  of  the  technologies investigated for  the selected solution in  the  Work  Packages and establishing a baseline on basis on this documentation. A gate G2a, in Q4 2025, will be convened to review and authorize the baseline. 
lt should be noted that gate G2a does not have the same scope as the previously foreseen gate G2 as there will be fewer technology down-selections performed and the conceptual design of DEMO will not  be  frozen.  A  high-level  architecture  of  DEMO will  be  presented,  together  with  a  feasibility assessment of the remaining key design issues. 
35 A PMU assessment in 2024 has clearly pointed to the need of delaying the Gate G2 and, accordingly, G3. The
causes of the delay include: 1) delays in some R&D projects that are essential in the down selection of some of the critical technologies - these are due to delays and unavailability of the relevant experimental facility (mainly new investments), arising from the consequences of Covid, lack of or unavailable personnel, lengthy placement of industrial contracts, and higher costs arising from inflation. ln addition, as a result of BREXIT, the contribution of the UK to EUROfusion in developing and validating Remote Maintenance systems for DEMO, including the construction of  dedicated test  facilities (new investment)  has  been  significantly descoped  contributing to creating a gap in the programme ; 2) delays in re-baselining a more attractive DEMO design point with a lower aspect ratio; 3) difficulties of recruiting senior staff with required competences in the DCT (e.g. the position of Plant System Design Division Head in charge of the design engineering activities has been vacant for more than 2 years); 4) partial reallocation of DCT and WPDES resources to conduct the feasibility assessment of a Volumetrie Neutron Source. 
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Fig. 3.3.1. Gantt chart o/DEMO and VNS assessment schedule36 
The DEMO plant will be a complex system of systems with a highly integrated architecture, which relies on a large number of sub-systems operating in unison. Designing a DEMO plant presents profound challenges, including: knowledge gaps in key reactor technologies not fully demonstrated by ITER that require  further  R&D;  significant  uncertainties in  physics  and  technology; a  high  degree  of complexity/system interdependencies; and integration of design drivers across different systems. 
ln parallel with system design/architecture, there is still the need for specific technology R&D. While it is true that the plant design should drive the R&D, the system design and architecture must similarly 
take into account the readiness of the design/technology solutions considered in order to converge 
into a feasible architecture on a realistic schedule. 
To overcome the weaknesses that were identified in the execution of the pre-concept design work and the areas of criticality identified at gate Gl,  (e.g., lack of a clear design direction and inefficient design iterations, shortage of skills in system design, plant architecture and nuclear design integration, lack of a consistent plasma scenario and lack of design authority), a new approach will be implemented during Horizon Europe. 
The DCT has been established to develop and evaluate concepts, architectures, and requirements for the whole DEMO plant. An agile architectural design capability, impartial analysis of options, with quick access to the expertise distributed in the EU fusion research laboratories, universities and industry are necessary to ensure the rapid convergence towards a feasible DEMO plant architecture. The DCT, which is supported by WPDES, is composed of experienced individuals with technical skills and 
36  DEMOa refers to  a device that, in order to achieve its full programmatic objectives (tritium breeding and production of electricity), must dedicate operation time for qualification of the breeding blanket (up to 70 dpa). 
DEMOb refers to a device that does not need to qualify the key care components like the breeding blanket, as such qua lification is carried aut prior to it, for example in a VNS or a DEMO-phase 1. 
See chapter 4.1.5 for further detail. 
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competences in tokamak design and nuclear plant design and integration. Advanced analysis will be an important part of the design substantiation process  using expertise in mechanical  design, fluid mechanics, thermal, neutronics and electromagnetics and plasma physics. A plasma division has also been established within the DCT to strengthen the necessary link to the Fusion Science developments. The DCT Terms of Reference are discussed in Chapter 4. 
At least until the completion of the concept selection phase, the DCT will centralise the effort to define the architecture of systems that are critical for the definition of the overall plant and have a strong impact on its performance. These include Plasma, Containment Structures, Breeding Blanket, Divertor, Heating and Current  Drive Systems, Magnets Systems (see blue part in  Fig. 3.3.1). This architecting work will be managed using an agile methodology. The technology R&D will remain in  the Work Packages (WPs) - see green part in  Fig. 3.3.1. For a number of systems, with limited impact on the overall  DEMO  plant  architecture,  or  where  the  system  design  competence  is  primarily  in  the Beneficiaries, such as Tritium fuelling and Vacuum Systems, Balance of Plant, Plant Electrical System and Diagnostics and Control Systems, the responsibility for the design will remain with the respective WPs. Nevertheless, for these systems (shaded areas in Fig. 3.3.1), technical input and coordination from the DCT is foreseen. 
The implementation of a clear technology maturation pian for all the DEMO systems and associated critical  technology  elements  and  the  periodical  Technical  Readiness  Assessments  (TRAs)  by independent expert panels, including ITER, F4E and industry experts, are essential elements of the proposed strategy. 
Colou, filing =allocatia, DEMOWP 
WP with strong DCT irrplication DCT with WPDES assistance Fusion Science Department 
 
	Secta = work packages 

	S: System 
TF: Transverse furction (in cbse collabor1:1ti0nwith DCí/PIOasit hterfacesall systems, rei:,-esented by: CJ) 


 
	Circles and ring= type ofa ctivitv 

	lnner circle: pi ant arctitect1.re (and semdesn  of 
systemsnot alocatedtoWPs) 

	lntermediate ring : system CEsign 

	Extemal ring: technology R&D 


WP Project Leader 
System Desig  Tech. R&D Lead Fig. 3.3.2. Schematic showing the organisation ofthe  DEMO development activities 
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Tahle 3.3.1. DEMO Project Work Packages 
The DCT will work in close collaboration with all WPs (see Table 3.3.1) and organise frequent technical coordination meetings to  discuss the evolution of the  baseline design configuration, to resolve technical issues and coordinate the interfaces, in order to rapid ly converge to a plant layout, including the architecture of the critical systems. The fact that the DCT will be in charge, at least in the initial phase, of the design of the critical DEMO systems37 will require to a close discussion with the WP Leaders and a transparent discussion implementation tracking of important design decisions. ln this regard, it is important that the design decision made by the DCT are timely communicated to the WP Leaders and vice versa that the decision made by the DCT are not oblivious of the knowledge on the technology programme. A DEMO implementation group is established to ensure that the risks of misalignment between the design and the technology maturation pian are minimised (see Chapter 4). 
ln addition, DCT will work with PSD to address the development of a DEMO relevant plasma scenario. This is very important to stimulate physics modellers and experimenters to focus on physics issues, which my drive the design in a particular direction. The suggested approach would be: 
· A provisional DEMO plasma scenario fulfilling all engineering constraints is defined by DCT. This  consists  of  a  number  of  well-established physics  constraints plus  a  number  of assumptions.
· Ali "knowledge gaps" in the scenario definition (i.e. all assumptions not relying on consolidated physics knowledge) have to be identified and listed.
· DCT has then to agree with the physics community (through PSD) the best way to address and close  those  gaps.  This  enables  an  efficient  and  goal-oriented  research  strategy implementation.
· Subsequent to the progress of research, the knowledge gaps can be closed and the physics basis increases. At this point, the plasma scenario can be updated, in view of the new physics results which may or may not have confirmed the original assumption.
· This might have repercussions on the engineering constraints as well, which have then to be clarified inside the DCT.
· Also, the uncertainties associated with each assumption, which have to be taken into account in the scenario qualification phase, can be reduced once the physics understanding increases.
37  l.e. systems that have strong interfaces and bear a strong impact on the plant architecture and/or poses
several issues in term of performance and feasibility. This is not intended to cover the detailed design and analysis ofthe individua I systems, as this work will be conducted in the WPs. 
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· Physics research for DEMO shall encompass both experiments as well as theory and modelling. ln both cases, it is of paramount importance to involve the DCT in the definition of the DEMO relevant research priorities (see next section).
Towards a viable DEMO plasma scenario 
The plasma scenario was highlighted as a critical issue in the Gl  report. Work in Horizon 2020 showed that the ITER Q=lO plasma scenario cannot be extrapolated directly to DEMO. ln the DCT, there is hence a dedicated Plasma System Division that will address the development of a suited plasma scenario. 
The Plasma System Division consists of S groups. Three of these cover the physics of plasma transport, equilibrium and stability as well as exhaust and plasma wall interaction. These are strongly linked to the Fusion Science programme, mostly to WPTE and WPPWIE as well as the TSVVs in E-TASC. The other two deal with the development of integrated tools for scenario design, namely a 0-D systems code (SYS) combining physics and technology models together with a dedicated TSVV and a flight simulator (FS) that solves the spatio-time dependent plasma evolution equations, embedded into a control simulation environment that mimics the DEMO sensors and actuators as developed in the different work packages WPDC, WPTFV, WPHCD. The use of these two instruments in the process of developing the DEMO plasma scenario is explained in Fig. 3.3.2. Both tools, SYS and FS, are continuously updated with the evolving physics and technology basis, and their results are periodically checked against more detailed design considerations. By this process, the uncertainties in  the physics and technology assumptions will be reduced during Horizon Europe in order to arrive at an integrated scenario with acceptable risk to pass the next G2 and G3 gate reviews. 
This process accounts on the one hand for the uncertainties in plasma physics and technology, on the other hand, it identifies the areas in which progress is  needed to reduce them e.g. by replacing provisional  assumptions  (like  empirical  scaling  laws)  with  more  robustly  established physics understanding and first principle-based models. PSDD will actively engage in the programme planning process of the Plasma System Division, thus making sure that the DEMO research priorities are covered adequately. 
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Fig. 3.3.3 Strategy to devefop the DEMO plasma scenario. 
DEMO-wide /ssues and Risks[footnoteRef:19]  [19:  ERICA tables capture Events, Risks, lssues, Challenges and Assumptions, and the actions to address them. ] 

RiskDescription  I�  Unattractive DEMO economics.  ldentification of cost drivers + make every system design  
lead cost-aware.  
Unavailability of facilities/ infrastructure.  Mitigation to reduce occurrence probability: (1) Set-up of  
technology hubs and pilot plants in EUROfusion, (2) discuss  well in advance with potential contractors, (3) international  collaboration.  
Mitigation to reduce impact: Depending on the technical  issue cause by the event: (1) Tests postponed to the next  phase of DEMO with increased risks (lower maturity), (2)  replacement of the missing data by a simulation (if possible), (3) try to find alternative facilities.
Lack of industrial involvement/ support (dueto many  Mitigation to reduce occurrence: Discuss with potential factors, e.g. shortage of skill, knowledge, interest from  contractors in advance, place small contracts to establish a industry).  relation, try to establish a long-term partnership with 
industry (seems to be a very difficult task for the moment as fusion is not yet attractive to industry). 
Mitigation to reduce impact: Develop and/ or keep competence inside the fusion community (EUROfusion, F4E and ITER), transfer from industry some of the knowledge (by consultancy contract, etc.). 
Failed (qualification) tests.  New R&D pian and/or selection of another design variant. lmpact of ITER delay on DEMO project.  Mitigation to reduce occurrence: None. 
Mitigation to reduce impact: Search input from other devices (note: in case this mitigation action is not possible, this risk will likely farce DEMO to make assumptions, which will increase the risk for the later phase of the DEMO project). 
No relevant DEMO plasma scenario.  Various plasma scenarios are being investigated; physics 
models and control strategy are improved; use of existing facilities to verify model validity. 
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'RiskDescriptión ·  li Actión I Poor scientific R&D results addressing important physics  Many technological variants are currently investigated + 
behind DEMO technical challenges,  WPPRD programme to keep advanced R&D and potential mitigation technology under study, 
Unattractive/ insufficient performance of DEMO  Many system design variants are currently investigated, systems, 
DEMO specific risks have been all listed under Work Package DES. 
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08 WPDES:  Design Activities (directed by the DCT) t 
Work Package number  08  Lead beneficiary  MPG 
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Work package title Start month Participant number 

Design Activities (WPDES) 
01-Jan-2021 End month  31-Dec-2025 Short name of 
Person months per participant: participant 
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10  CEA  99.86 25  CIEMAT  226.20 20  DIFFER  34.20 07  DTU  49.00 14  EK-CER  4.00 16  ENEA  1,007.23 06  IPP.CR  23.20 21  IPPLM  56.97 24  JSI  153.95 12  KIT  310.70 03  LPP-ERM-KMS  14.00 01  MPG  286.86 13  NCSRD  8.04 02  OEAW  12.00 19  UM  24.00 08  UT  24.00 26  VR  18.20 09  VTT  14.00 N/A  Not Allocated  231.41 2,597.82 
*Not allocated resources are kept available in order to steer the research to the needs of the DEMO project.
Objectives 
WPDES will support the DCT to advance the technical basis of DEMO and (as of September of 2023) a technical feasibility assessment of a VNS in order to arrive to a complete integrated system concept design so that detailed assessments of technical feasibility, reliability, safety, maintainability and costs 
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can be progressively undertaken. WPDES consists of a set of activities, directed by the DCT, to be executed in the appropriate EUROfusion research units, universities and industry, the latter primarily through a dedicated Framework Service Contract[footnoteRef:20] • Design work during the concept selection phase entails making decisions about a continuous variety of options and trade-offs. lt is the balance of these options and trade-offs that determine if the design work is successful. lt is foreseen to organize the work in an agile way to ensure efficient design iterations. lt is foreseen to use "sprints" and interna! reviews to ensure rapid and impartial assessments. lntermediate gates during the concept selection phase are planned as recommendation by the DSB and Gl Panel.  [20:   The services of this Framework Contract will be provided in the form of individua I work requests, based on 
technical specifications that will be the ba sis of individua! task orders. 
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Fig. 3.3.4 Conceptuat Design Process Continuum and its Relationships to Critical Decision and Safety Basis Development Process 
Description of work 
A high-level Work Breakdown Structure (WBS) describing the main foreseen activities of WPDES is proposed (see Fig. 3.3.5). ln addition, the activities in WPDES should retain sufficient flexibility and be revised periodically to match the needs arising from the DEMO design evolution. 
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Other 
Fig. 3.3.5 Work Breakdown Structure o/ DCT/WPDES activities 
Conceptual design tasks 
· Plant Architecture: this includes all system design activities at plant level, in particular cross­ functional  integration,  maintenance,  nuclear  integration  and  safety  (safety  classification concept and overall safety requirements), functional architecture and plant layout. Design of containment structure, ancillary systems, nuclear building & HVAC and waste management. t
· System design of critical37 fusions systems: this includes the plasma system (the main mission of DCT PSDD/WPDES is to define, with the support of PSD, an integrated operational plasma and exhaust scenario), the containment structures and architecture driving systems such as Magnet, Breeding Blanket, Divertor and Primary Heat Transfer System (PHTS).
· Maintenance Systems: support the identification of robust solutions for remote maintenance of in-vessel and ex-vessel components with emphasis of minimising decontamination and detritiation arising from the proposed maintenance operations. t
· Safety lntegration: provide support on system Design for safety specific systems
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DEMO project support tasks 
Besides the system design and architecture missions described, there is a need to ensure the technical coordination and follow-up of the work performed in the work packages, to ensure that the tasks performed there are in-line with DEMO architecture needs (coordination of the technology R&D and system design) and also to ensure a proper quality of the deliverables (documentation following industry standards and best practice, knowledge management, etc.). 
Planned activities encompasses the following areas: 
· Project Management: This includes: (i) industrial project management support to provide consultancy support and guidance utilizing best practice methodologies; (ii) cost estimation support to enable evaluation of the proposed architecture as part of the selection process; and (iii)scheduling support to provide regular updates of the DEMO integrated schedule. t
· System Engineering: The proposed system engineering approach will focus on some key procedures (interface and  requirement  procedures). ln  addition, basic  configuration management principles will be implemented. t
· QM  processes and supporting tools: Project Management and SE will collaborate in the definition of the DEMO Quality Management (QM) processes together with the implementing IT tools.
· Engineering disciplines: This includes all engineering supporting activities: civil, mechanical, piping, electrical & IC, electromagnetic, HVAC, nuclear and material; in the next phase of the DEMO project the focus is given to engineering analysis, in particular mechanical, thermal and CFD Analysis, nuclear analysis and EM analysis. t
· Others as required.
ITER Engineering Basis Handbook 
Resource from both the DCT and WPDES will be directly involved in the production of the ITER Engineering Basis Handbook in the project lead, coordination and technical input domains. 
· Approval from both the EUROfusion Programme Manager, the European Commission and the Director of Fusion for Energy was given for the Head of the Fusion Technology Department to lead this activity due to his experience of ITER from  within, knowledge of fusion design evolution, and capacity within the fusion community to connect with the appropriate resources to complete the project. NB: a very limited number of additional FTD resources are allocated to assist in the delivery of this project outside of DCT/ WPDES.
· This work is important for ITER's successor projects, so that many of the lessons learned will not be forgotten and improve the next generation of devices through ITER's pioneering activities across design, integration, manufacture, assembly, and commissioning. lt should be noted that the return of experience of the ongoing ITER project has been identified as crucial to inform the DEMO design process from the very beginning.
· ln the process of effectively compiling the information, there will be an inherent knowledge transfer through linking experienced and knowledgeable experts with next-generation nuclear fusion professionals within EUROfusion. Additionally, the finalised Handbook should serve as a global educational resource and central text for the nuclear fusion doma in in general.
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Grant Deliverables 
ID  Deliverable  Date DES.D.01  WPDES PEP[footnoteRef:21]  Dec.2021 DES.D.02  Technical Baseline Status Record and Report 41  Dec.2025 DES.D.03  Project Performance Baseline Status Record and Overview Report 42  Dec.2025 DES.D.04  Management Baseline Status Record and Overview Report 43  Dec.2025 DES.O.OS  Knowledge management dossier Status Record and Overview Report  Dec.2025  [21:  This document will be subject to periodic revisions. This deliverable refers to the PEP approved in 2021
41  The  technical  baseline  (T)  gives  the  technical  definition  of  the  project  and  contains  engineering 
documentation: requirements, drawings, schematics, bili of materials, datasheets, etc. 
42 The  project performance baseline  (PP) defines the  "project management" part of the  project, with the
classical "triplet": scope, costs and schedule. 
43 The management baseline (M) defines "how" things are organized and must be done in the project. Ata high
level, it defines the governance of the project, at a lower level, it contains in general procedures to follow by all actors of the projects. 
44 This deliverable maps out the complete baseline reporting submitted at gate G2a
45  G2a is allocated in a timeframe between Q3 2025 to Q2 2026 which cannot be fixed at the time of document 
production ] 

DES.D.06  DEMO G2a document map report44  Dec.202545
Ad-hoc meetings of the DEMO Technical Board (DTB, see Chapter 4) will be organized, in order to validate decisions at plant level. Decisions of the DTB that will require a modification of the baseline (e.g. down-selection of a variant, selection of an architecture) will be recorded (as in the change management procedure) in "Project Changes Dossiers". These consist of: 
· the original request (depending on the "sources", either a Project Change Request, a Deviation Request or a Non-conformity Report),
· the impact analysis,
· the rationale for decision by the DTB,
· the list of baseline modifications (documents to remove, to update and to insert, in which Baseline Dossiers),
· all new documents (or new versions of the document) to be inserted or updated in the updated baseline.
Every year, a record of all "Project Change Dossiers" will be edited and delivered by DCT which facilitates a yearly follow-up of the main decisions. lntermediate gates will be conducted as required between Gl  and G2  in conjunction with the DEMO Programme Steering Board in which critical decisions will be made. 
Grant Milestones lnternational Collaboration 
Country  Description o/ Cotfaboration  
China  This value of BEST as a D-T facility currently under construction lies in the potential for testing and verifying 
design solutions for components and systems that would greatly benefit elements of the DEMO design philosophy. 
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ln  the  context of  the  collaboration  with ASIPP  on  the  engineering design  of  BEST, at  this  stage,  the overarching aim ofthe design work is to contribute to ensuring a robust machine design that will guarantee scientific and technical capabilities of BEST to potentially serve the interest of the EUROfusion programme during its exploitation for science and technology. ln particular, the collaborative work will focus on el  - Contributing to  finding  outstanding design  solutions  for  the attachment of  (i) divertor  high  heat flux components, (ii) in-vessel components such as shield blanket and first wall panels, (iii) port plugs 
2 - Contributing to the definition of loading conditions during norma! and off-normal operation. Th is includes (i) disruptions and VDEs, (ii) different operation phases such as long pulse medium power (Q=l) and short pulse high power (Q=S for 10s)
3 - Contributing to the review of the functionality of the building including remote maintenance operation and hot cell operation 
4 - Contributing to the definition of optimum machine assembly sequences and alignment strategy for in­ vessel components (blanket plus limiters) 
5 - Contributing to the analysis of accessibility options inside the cryostat thermal shield, needed to perform maintenance operations (for example access to ceramic breaks on the magnet cooling pipes) 
Within the ongoing CFETER- DEMO collaboration (EFDA_D_2RRZS3), the main collaborative activity involves the harmonization of the CFETR and DEMO designs from the point of view of remote maintenance in an effort to be able to implement the same maintenance strategy for breeding blanket segments and test it using dedicated facilities on CFRAT. 
lndustry 
Type  Description 
a  DEMO comp/ex civil design & layout, se/ected buildings & systems 
a  Safety Analysis 
a  Tokamak building design pressure choice optimisation 
a  Configuration management services 
a  Safety & licensing support 
a  Active Maintenance Facility 
a  Preliminary assessment of Tokamak assembly strategy 
b  Development of port closure plate sealing concept 
b  Design for manufacturing and assembly 
b  Design office services to support the centra/ team 
b  Cryogenic PIant and Cryo-distribution Systems 
b  Project management and system engineering support, know/edge transfer and guidance utilizing best practice 
methodologies 
a. Activities foreseen to be part of the Framework Contract with lndustry
b. Activities foreseen outside of the Framework Contract
Use oj Facilities 
n/a 
Main /ssues and Risks 
Risk Description  Action  
Unattractive DEMO economics.  ldentification of cost drivers + make every system design lead cost aware.  Unavailability of facilities/  Mitigation to reduce occurrence probability: (1) Set-up of technology hubs  infrastructure.  and pilot plants in EUROfusion,  (2) discuss well in advance with potential  
contractors, (3) international collaboration.  
Mitigation to reduce impact: Depending on the technical issue cause by the  event: (1) Tests postponed to the next phase of DEMO with increased risks  (lower maturity), (2) replacement of the missing data by a simulation (if  possible), (3) try to find alternative facilities.  
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Lack of industrial involvement/ sup port  Mitigation  to  reduce  occurrence:  Discuss  with  potential  contractors  in (dueto many factors, e.g. shortage of  advance, place small contracts to establish a relation, try to establish a long- skill, knowledge, interest from industry).  term partnership with industry (seems to be a very difficult task  for the 
moment  as  fusion  is  not  yet  attractive  to  industry). Mitigation to reduce impact: Develop and/ or keep competence inside the fusion community (EUROfusion, F4E and ITER), transfer from industry some of the knowledge (by consultancy contract, etc.). 
Failed (qualification) tests.  New R&D pian and/or selection of another design variant. 
lmpact of ITER delay on DEMO project.  Mitigation to reduce occurrence: None. 
Mitigation to reduce impact: Search input from other devices (note: in case this mitigation action is not possible, this risk will likely farce DEMO to make assumptions, which will increase the risk for the later phase of the DEMO project). 
No relevant DEMO plasma scenario.  Various plasma scenarios are being investigated; physics models and control 
strategy are improved; use of existing facilities to verify model validity. 
Poor scientific R&D results addressing  Many technological variants are currently investigated + WPPRD programme important physics behind DEMO  to keep advanced R&D and potential mitigation technology under study. technical challenges. 
Unattractive/ insufficient performance  Many system design variants are currently investigated. 
of DEMO systems. 
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09 WPMAG:  Magnet System 
Work Package number  09  Lead beneficiary  ENEA 
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Work package title Start month Participant number 

Magnet System (WPMAG) 
01-Jan-2021 End month  31-Dec-2025 Short name of  Person months per participant: 
participant 
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10  CEA  137.50 20  DIFFER  81.44 16  ENEA  342.08 23  IAP  23.10 21  IPPLM  73.91 12  KIT  73.40 09  VIT  10.00 741.43 
Objectives 
The primary objective of the work package Magnet Systems (WPMAG) is  to deliver a  feasible, integrated concept design of the DEMO Magnet System. This entails four main actions: 
· Develop the advanced design of the magnet system and its mechanical structures, following the design base line evolution of the DEMO fusion power plant.
· Develop the concept design of the auxiliary systems (cryogenic plant and distribution, quench detection system and interface of the fast discharge units with the magnet system and feeders).
· Demonstrate the feasibility of the toroidal field (TF), central solenoid (CS) and poloidal field (PF) winding pack (WP) proposals.
Description of work 
The major R&D and design activities detailed below represent the high-level schedule for the CD Phase at the time of document production. Please refer to the WP Project Execution Pian for future updates. The WBS remains fixed throughout the phase. 
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WPMAG R&D 
2021  2022  2023  2024  - 2025  2026  2027 
PF conductor conceI pts completed 
I I GFualal-ls: cPaelerf oPrFmcaonncdeu ecvtoarfusaatmiopnl eo fs dteiffsetirnegn t concepts.  1 I ....,r-.A.  FGuolal-fs: cEavlealPuaFt ,coonn  & duvcatolldr astaiomnpolef s  testing 
I prap osed concepts 
J oints concept completed 
I Oevelopment ofj oint s   for TF,  PF & CS coils  for risk ide ntification  1 -.  I Joint development of TF.  PF & CS coi!s  for risk identilication  I I Goal: Joinfs design  & manufacture evaluafion  J ""'  1 Goat Joint s design & manufa cfure vafidation  I 
I Sub-scale TF conductor  samples testing  I 
I GoaJ. Design optimlation of conI cI eFpufs ll-sca'I leTF conductor sampleTF s tesconductor tina  1 concepts I Fulcompleted l-scaleTF conductor samplestestin a 
I  GoaJ: Performance evafuation of concep ts  I  I Goal EvaluatKJn & validatlon of proposed concepts  1 I 
T 
I l I TGFo aRr&s  OWa embending onsfcraofne ted& sutc vtoafri datei I peI rfFourmll-sacnactee uCnSd ecrobnednudcitnogr  sJ amples te stinq  CS conductor concepts Fcuo11-mscnalelete Cd S conductor samples 
· I �G�o:a-f C1  �o!nsc�e �p�  optim. is afion  I Goat  Pe. rformance evafuat10n o. f  concepfs  .  I .  tGeostainJ:qPerforman. ce  vafidation of selectedCS orooosed  concents 
I Studv of insulation criticalities  I  I l Goaí: Evafuation of insufabon refated issues 
M anufactu re & test of 
mock-ups to stud y 
I I Lon girudinal welding developrrent  I r  insulation criticalities  --0 lnsulation  system  concept completed 
Goar, uemonsrrare industna/-sca fe He hgnt  Goaf: Proof of prindp!e 
weldina  of insu! ation concept 
.
· ■  ■  - ■  R&W cmmae1Lillc10(JTI tpcrrccess and -■  ■ 
Goaf: lrd.Jstriaf 
QA 
-
· .  .  .cooóJcta-HGmTomaSJ! :51ln .I!r.dJstn&J process and  . 
QA 
· ■ 
Start  manu facturing of the insert coil i  i r l MGfooar tanhfu:efDaEceDrmuIroPinnOgs t orreafbtpii uoroinlt toomtfayEpgDen !ePcPtaOrbo lctoeotaiyfnpfdee a ccosfibil/  dlMeeva rrnodnscotrial tdoersr ron;""st � to( r rsGdoofoeaemrarolthe a:nhVsnatEarlDakictooaPtnriOod n1tr ,_foonf  udsi eltmmoangsntreatt or in 
A 
f
WPMAG Design 
2021  2022  2023  2024  2025  2026  2027 
· .  .  .  .  . 
I Cost assessment, industrial & integration studie s for all designs   I I Gaal: Manufacturing  & opera/ion casting, solving open technicaf issues and kientifying  suitabfe sofutions for integration into th e whofe system  I 
-r l OGeaaslia: nD& evinte efopamraetinotn o. of df mesuilgtino loepvtiaorniasn  fotsr  ro-bustness studies  - - - I GOeataali: leDdestatuifeddiesdesign & -opti& mioptirrhation satmn I I 
I  of prap osed cond udor  concepls 
Oetailed thermal-hydraulic ana!ysis of 
I Gen eral thermal-hydraulic ana lysis of design options ind.  AC los s tools  I  oprpatpimo1sseadtioon pstiotundtincl. es AC loss 
I Gaal:  Evafuation of thermal-trydraulic performance of  condudor  concepts  I  I GRprap oeafiJ:no inOsegedtmacieofecndhcaeampnctasafyl saisn aolfy psreosposed  I I 
I  Goat Optimis atio n of performance  fo r 
I 
I I niti al mechanica Ian alyses 
l Gaal: fnitial anafysis of co1! designs & strudures  I  conceofs 
l I GEvaluatinq oat fnifiafRRAAMM I f ssttu. uddíes ies of afldesign opt. ions  . 1 I  I GOeotaaf:il eDdetRa1AleMdI ssttuudd. iiees s of proposed  1 I
concepts 
· ■  ■ 
r !niti al conceptual desiqn of auxiliaries  1  I  Refined conceptual desiqn of auxi!ia ries 
l Goat  Design of cnfxaf  components for cryogenics,  quench detection & feeders  I  I Goaf: Design of cryogenics, quench detection & feede rs
· '  '  '  ' -
EUROFUSION GA {24) 307 - 5.2 - Revision o/ Consortium Work Pian - lssue 307 - 26-06-2024 (Decision) 

Page 307 of 307
Grant Deliverables 
ID  Deliverab/e  Date MAG.D.01  WPMAG PEP46  Dec.2021 MAG.D.02  TF R&W bending performance report  Oct.2023 MAG.D.03  lndustrial scale longitudinal welding development report  Dec.2023 MAG.D.04  Report on Magnet system design and analysis  Jul.2024 MAG.O.OS  Performance evaluation report on the TF conductor concept  Jul.2024 MAG.D.06  Report on the manufacturing of the 100m long R&W conductor sample  Dec.2025 MAG.D.07  Report on the manufacturing of the SOm long HTS conductor sample  Dec.2025 MAG.D.08  Performance evaluation report on the CS conductor concept  Dec.2025 MAG.D.09  Performance evaluation report on the PF conductor concept  Dec.2025 MAG.D.10  Performance evaluation & manufacturing report for joints  Jul.2024 MAG.D.11  Performance evaluation report on the insulation systems  Dec.2025 
Grant Milestones 
ID  Milestone  Date MAG.M.01  Sub-scale superconducting samples manufactured & tested  Dec.2022 MAG.M.02  Prototype cable and coil demonstrators for the EDIPO rebuilt magnet  Dec.2025 MAG.M.03  Bent TF WP#l samples manufactured & tested  Oct.2023 MAG.M.04  Joints manufactured  Dec.2023 MAG.M.05  Full-scale superconducting samples manufactured  Dec.2023 MAG.M.06  TF conductor concept completed  Dec.2024 MAG.M.07  100m of R&W Nb3Sn conductor manufactured  Dec.2025 MAG.M.08  50m of HTS conductor manufactured  Dec.2025 
MAG.M.09  es conductor concept completed  Dec.2025 MAG.M.10  PF conductor concept completed  Dec.2025 
MAG.M.11  Joints concept completed  Dec.2024 MAG.M.12  lnsulation system concept completed  Dec.2025 
lnternational Collaboration 
Country  Description o/ Co//aboration 
Japan  Tees smtoofdtehl ec oinils ienr tNcaokilas,  tJoa pbaenm. ade of a R&W Nb3Sn conductor and a HTS conductor, inserted into the existing South  The collaboration with South Korea will be developed on two activities: 1) The study of a DEMO Nb3Sn TF 
Korea  coil  with  partial  insulation.  Not-insulated  or  partially  insulated  coils  are  generally  done  using  high-
temperature Superconductors (HTS). The main advantage is that the coil is self-protected from quench (no need of quench protection systems) and the voltage across the coil remains low (a few Volts). The drawback is the production of high AC losses in presence of variable currents that lead to long charging times and to the need to verify if the temperature after quench is compatible with the TF coil design. This activity will be in collaboration with the Seoul National University. 2) The study of joints between HTS and low-temperature superconductors, that will be implemented in the DEMO hybrid centra I solenoid. This activity will be done in collaboration with the Korea Institute of Fusion Energy (Daejeon). 
USA  Collaboration with MIT developing SPARC tokamak made of HTS magnets based on REBCO conductors. 
Exchange of ideas, experience and other technical challenges related to the HTS conductor manufacturing, the issue of performance degradation during cyclic loading and HTS cable modelling. 
China  The collaboration with the China Fusion Engineering Test Reactor (CFETR) team on magnets started since 2019.  The  first  specific  agreement was  mainly  focused  on  quench experiments on  High  Temperature Superconductors (HTS) cables. The second specific agreement will focus on the development of HTS full size 
conductors and their characterization in terms of DC performances as a function of the mechanical cycles and AC losses assessment. ln addition, the modelling of AC losses in HTS materials and conductors will be investigated, since iťs  expected that they could have a not negligible impact on the behaviour of HTS 
46 This document will be subject to periodic revisions. This deliverable refers to the PEP approved in 2021
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conductors in variable fields. The second specific agreement includes also the participation to the test of the HTS model coil for the Central Solenoid of BEST and the analysis of the experimental results. 
lndustry 
Name  Description 
Lasertherm (PL)  lndustrial studies for the laser-welding manufacturing line 
KAMET (IT)  Procurement of steel profiles 
ICAS, IT  lndustrial scale longitudinal laser welding 
ASG, IT  Design of relevant samples for high voltage tests 
ASG (IT), Sea Alp (IT)  lntegration studies for the interlayer joints of React&Wind TF coils 
BNG (GE), Sea Alp (IT)  TF coil case - cost effective manufacturing and assembly approach 
ASG {IT)  lndustrial study for designing the High Voltage lnsulation Feedthrough for DEMO magnets Gremco (USA)  GREMCO cabling (feasibility trials on manufacturing R&W cables) 
Sea Alp {IT)  lndustrial study on double-jacket conductor 
Use oj Facilities 
Facility Name  Status  Scope of Use  Year 
(New/Upgrade/ 
Commissioned) 
SULTAN  (SPC,  Commissioned  Electrical tests for LTS and HTS full-size conductors and joints in fields  2021- CH)  up to 10.9T  2027 FBI (KIT, DE)  Commissioned  Electromechanical tests for HTS sub-size conductors  2021- 2027 
CryoMaK  (KIT,  Commissioned  Mechanical, electro-mechanical  tests,  He-leak tests,  High-Voltage  2021- DE)  tests,  physical  material  properties  e.g.  heat  ca pacity/thermal  2027 
conductivity/magnetization 
E-WASP  (ENEA,  Commissioned Walters spring measuring system to test critical current of LTS wires  2021- IT) as function of axial strain, temperature, and magnetic field  2027 FCCTF (ENEA, IT)  Upgrade  Large  Facility  for  testing  superconducting  coils  at  cryogenic  2026-
temperatures  2027 TWENTE  PRESS  Commissioned  Electromechanical tests for LTS and HTS conductors  2021- (NL)  2027 JOSEFA  (CEA,  Commissioned  Electromagnetic tests on sub-size conductors and joints  2021- France)  2027 BERE NICE  (CEA,  Commissioned  Electrical tests for LTS strands  2021- FR)  2027 OTHELO  (CEA,  Commissioned  Hydraulic tests for LTS and HTS conductors  2021- FR)  2027 THETIS  (IPPLM,  Commissioned  Hydraulic tests for LTS and HTS conductors  2021- Paland)  2027 X-ray Commissioned  X-Ray Tomography of conductors and joints 2021- tomography 2027 (IAP, RO)
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lOWPBB:  Breeding Blanket 
Work Package number  10  Lead beneficiary  KIT 
EUROFUSION GA {24) 306 - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page 306 of 306
Work package title Start month Participant number 

Breeding Blanket (WPBB) 
01-Jan-2021 End month  31-Dec-2025 Short name of 
Person months per participant: participant 
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10  CEA  432.24 25  CIEMAT  577.10 14  EK-CER  60.00 16  ENEA  1,623.49 23  IAP  139.33 06  !PP.CR 339.55 17  ISSP-UL  9.96 24  JSI  59.62 12  KIT  2,027.98 03  LPP-ERM-KMS  35.00 01  MPG  5.00 13  NCSRD  14.91 02  OEAW  31.00 26  VR  62.00 09  VTT  6.00 N/A  Not Allocated  31.80 5,454.98 
· Not allocated resources are for:
· lnvestments related to the selection of the tritium extraction and recovery (TER) facility linked to the down-selection of the driver breeding blanket after G2.
· lrradiation of coatings postponed due to the lack of interested bidders.
Objectives 
The objective of this WP is the development of the Breeding Blanket (BB) System for DEMO, including the Breeding Blanket sectors (BBS) and the associated Tritium Extraction/Removal system. 
The specific steps to reach this objective during the Conceptual Design phase are: 
EUROFUSION GA {24)  - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page  of 
· Concept selection studies for Driver  and  DEMO Test Blanket Selection (2021-2024). The Helium-Cooled Pebble Bed ( HCPB) and Water-Cooled Lithium Lead (WCLL) concepts will be further investigated, critical R&D completed and integration aspects clarified in relation to the possible DEMO plant architecture. This will provide a sound basis for the selection of a driver and advanced breeding blanket at G2.
· Validation of the BB system for the CD of DEMO (2025-27).
· Supporting R&D programme to validate the proposed design performance and increase the technical maturity level. This applies to critical technologies such as T-permeation/corrosion barriers, tritium extraction methods, fabrication and qualification of breeder and multiplier materials, and development and validation of alternative lower cost routes of fabrication for structural elements of the BB.
· Support the ITER TBM (Test Blanket Module) programme in preparation of the preliminary (2022) and final (2025) design reviews, as well as the procurement phase for the first TBM (2026-2027). WPBB will carry aut the R&D programme jointly for DEMO and TBM in key topics of the ITER TBS (Test Blanket System) development both for the WCLL and HCPB TBM. lt will support the breeders and neutron multipliers procurement of the first TBM set.
Description of work 
The major R&D and design activities detailed below represent the high-level schedule for the CD Phase at the time of document production. Please refer to the WP Project Execution Pian for future updates. The WBS remains fixed throughout the phase. 
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WPBB R&D 
2021  2022  2023  2024  2025  2026  2027 
I Production & characterisation of advanced CB pebbles (unirr.)  I  A.  I Optimisatio n of CB peb bles in conti nuous process (unirr.)  I 
I  I  v I  Pro rure rre nt 
I  I  I 11 rrad. ri g design & c.onstruction  . •  I A I r PIE (Post-I rr. I :� ��corMroon PI-Iacadedrp mmtfodarpep&Bs& 8ig n 
t lrradiation of pebbles bJ 2-3 dpa  1v.  I Exam.)  I 
I  Production & characterisation of advanced multiplier materials  I  I Transferto industrv production  I 
I  I - I  Pro rure rre nt 
r  I  . I PIE (Post.lrr.  concept design 
I rrad. ri adesian & construcbon  MPH for 88 llrradiation of rrultipl• ie r to2-3 dpa  , .... I Exam.) 
I  I  I  I  I  I 
T extraction 
I I T extraction testina in PAV & GLC  1 ..., A. I1 TG  eoaxltr: aVcatiloidna tinionintearal ofsefePbU cted ploroocep tessts  ina  1�  syst. OJ nce pt Goaf: SeJedion of  T extraction technology  J  1- design 
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WPBB Design 
2021  2022  2023  2024  2026  2027 
System Engineering (SE) studies 
Goa I: Basefin e de fin ition for m rrp arison 
WCLUHCPB  design development 
Gaal: Reference  technology se!ection  BB conceptua · design ba sehne docu ntabon 
Desi  n corrpanson stud1es Goaf  88 basehne selecf!On 
r
Adaption of 'S\jstem design to DEM O  Definition of reference system 
base!ine  design for selection  ====c:s,e"'m=co:-:ncc:e::p"'ru,:a,.,I de:;:::s,::n:-:va,:lc:,dc:-a,"'o,n,:---, 
Pre líni nary conceptual  Reference OJnceptual deSgn  Conceptual des1 n for the design for the defined system  forthe defined system  defined system f  r DEM O 
Oeve!opment of modelli n  tool s for solid bre eder blankets  Oevelopment of modelli n  tool s for solid breeder blankets  M odelin 9 tool s fo ,_G=-oa�l,--,,M-o�de�f/1n-_g o_f_du-s�I ,.,...o�rm-a�tio_n__________,_., >-<'-G�oa�I  ""'M�od�e�ll_ing_o�f�nl�Jin�g p,-oc-e�d�u,-es-----------<>< >  filling procedur es 
odeling tool s for du s  available 
M
formation available 
Oevelopment of Pblimodellin  tools  T  ols for Pbli GDeovael. lopHD menmt oodf ePbli liingm,Hoedbeullibnb  le tosoimls ulation rmde!Ji  Goaf. SIMMER rode, MHD modeJJing romplex georretries  odelling 
M alidated Tools for Pbli  modelling ava!lable 
Development of TH s stem codes  Development of TH s stem codes  oolsforwater Goaf: TH syslem code forwater  and hefium coofing  Goaf: TH syslem  cocle forwater & f-fe coollng vafidafion  nd He cooling modelling 
Too!s for water and He coo!ing modelting available 
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Development of tritium transport modelín  tools  Development of tritium transport modelín  tools  ools for T Goal: systemmodef for Ttransport for blanket concepts  Goal: T transport rrode! vaf1dation for blanlet  concepts  ransport in 
Tools for T transport in blanket concepts availa ble  bl  n�t concepts .,_ _____ ._ _____._ _____._ _____ ,._ _____,._ _____,._ _____ ,.validated 
Grant Deliverables 
ID  Deliverable  Date BB.D.01  WPBB PEP47  Dec.2021 BB.D.02  Report of HCPB TBM getter beds performances  Mar.2022 BB.D.03  Report on industrial procurement of Hex-Beryllide rods  Dec.2022 BB.D.04  Report on test results for the out-of-pile characterization of WCLL TBM Coating  Dec.2023 
· R:eJ,sF� SR J,Fef:h�Fa'=is aRel eueeld�isR si  iFFaelia'=isR ea�J,ai�R5 iR iissisR FeaetisFs si  ,oc;9 ./J ���.4 9ee.' ;.!Q;.!!i � 
BB.D.06  Report on Assessment of Hydrogen Embrittlement, Stress Corrosion Cracking, Corrosion Fatigue  Dec.2023 
and Environmental Assisted Cracking for water cooling in WCLL 
BB.D.07  Report on Radiolysis studies with definition of a reference water chemistry in WCLL  Dec.2023 BB.D.08  Report on comparison and selection of Pbli purifications technologies for WCLL TER Design  Dec.2023 BB.D.09  Report on a preliminary assessment of manufacturing technologies and assembly routes for the  Jul.2025 
HCPB blanket 
BB.D.10  Report on a preliminary assessment of manufacturing technologies and assembly routes for the  Jul.2025 
WCLL blanket 
BB.D.11  Reference  Blanket  System  Design  (HCPB,  WCLL  and  WLCB)  for  future  selection:  Executive  Nov.2025 
Summary 
Grant Milestones 
ID  Mitestone  Date BB.M.01  Performances of HCPB TBM TES tested  Dec.2021 BB.M.02  Production of Beryllide rods achieved  Dec.2022 BB.M.03  Performances of coating technology for TBM application tested out-of-pile  Dec.2022 1111 U g4  .O,GQ MJM iFFaEliatieR: J,iFeJ,iaFatieR aREI eiieetieR  9ee.;rn;.ia BB.M.05  Definition of a water chemistry for the WCLL achieved  Dec.2023 BB.M.06  Selection of T extraction technology from Pbli  Dec.2023 BB.M.07  Preliminary selection of specific manufacturing technologies and assembling routes for HCPB and  Jul.2025 
WCLL Concepts 
47  This document will be subject to periodic revisions. This deliverable refers to the PEP approved in 2021 
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BB.M.08  G2a: Selected breeder blanket concepts  Dec.2025 lnternational Collaboration 
Country  Description o/ Collaboration 
China  The objectives of the collaboration are: 
· Perform collaborative design of water cooling for different blanket concepts.
· Achieve neutron irradiation of functional materials.
Additional objectives are under preparation and will  be  included  as soon  as  agreement with Chinese counterparts will be achieved. The topics presently under discussion is: 
· Tritium balance in the Breeding Blanket: modelling and simulation
Extra budget in WPBB for the FP9 has not be included in this document (this programme is in negotiation); missions will be financed through a separate extra budget. 
Japan  The EU-JA collaboration is inserted in the framework of Broader Approach Activities. The WPBB is involved 
in the following activities: 
R&D on the Neutron lrradiation experiments of Breeding Functional Materials in BA Phase li 
R&D on Development of Material Corrosion Database in BA Phase li 
DEMO design 
Extra budget in WPBB is not foreseen; missions will be financed through a separate extra budget. Kazakhstan  The collaboration proposed with Kazakhstan foreseen: 
Use of fission reactors for irradiation of functional materials (see also JA-IC). 
The activity on irradiation of functional materials planned with Russia will be resumed from 2023 with new partnerships. The irradiation of ACB and ANM will be carried out in the BR-2 reactor in Mol (SCK, Belgium), while the in-situ tritium release from ACB will be carried out in the WWR-K reactor in Kazakhstan. 
lndustry 
Name  Description 
IND-1  Layout  and  assembly  of  process,  monitoring,  installation  and  monitoring  of  process  control, 
implementation of pre-production series for HCPB TBM. 
IND-2  Layout  and  assembly  of  process,  monitoring,  installation  and  monitoring  of  process  control, 
implementation of pre-production series for HCPB DEMO. 
IND-3  Mechanical testing of Beryllium sample for HCPB TBM. 
IND-4  Mechanical testing of Beryllium sample for HCPB DEMO. 
IND-5  Fabrication and testing (thermal cycling testing) of full-sized hexagonal beryllides blocks for HCPB Blanket 
Design. 
IND-6  lrradiation in Kazakhstan of reference ceramic breeder materials and in situ T measurement; task in HCPB 
TBM Programme, but of high interest also for DEMO BB. 
IND-7  Development of a modelling software considering the dynamic of the vapours transport between various 
sections  of  the  RMSB  bed  and  related  design  and  manufacturing  of  experimental  rigs  that  allow measurements related to the isotopie exchange between swamping gas and tritiated water. 
IND-8  Design and manufacturing of experimental rigs that allow measurements related to the residua! tritium in 
getter. 
IND-9  Tria I production of Pbli for TBM future procurement. 
IND-10  Coating (ve. T-permeation and corrosion) process upscale to industrial level 
IND-11  Setting up and qualifying coating techniques for WCLL BB relevant geometries 
IND-12  Development  of  a  water-cooling  chemical  control  for  fusion  reactors  (the  activity  includes  also  an 
experimental validation of radiolysis models). 
IND-13  Development of double wall tubes manufacturing technology by industry 
IND-14  Development of manufacturing technologies by industry: joint technology 
IND-15  Development of advanced manufacturing technologies by industry: additive technologies. 
IND-16  Development of manufacturing technologies by industry: W coatings on FW 
IND-17  Construction of infrastructures and storage facility by the ceramic production plant 
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Use oj Facilities 
Facility Name  Status  Scope o/ Use  Year 
(New/Upgrade 
I 
Commissioned) 
HELOKA-1  Commissioned  Execution of tests on HCPB-TBM PMU  2022-2023 HELOKA-1  Commissioned  PMU reproducing  HCPB FW test  2024-2026 HELOKA-1  Commissioned  PMU reproducing  HCPB manifold distribution test  2026-2027 HELOKA-2  Commissioned  PMU reproducing  HCPB Breeding Zone test  2022-2024 KALOS-UP {KIT)  New  Ceramic production for TBM procurement and  investigation  2021-2024 
to industrialization scale for DEMO 
KALOS-UP{ KIT)  Commissioned  Operation (pebble production)  2024-2026 TLK{KIT)  Commissioned  Test execution  on tritium  concentration  sensors in  He and  2022-2027 
data  elaboration 
TLK{KIT)  Commissioned  Test execution in TLK on getter beds and data elaboration  2024-2027 TLK{KIT)  Commissioned  Permeation  test  with  Tritium  for  qualification  of  modelling  2024-2027 
transport processes 
MAPLE{KIT)  Commissioned  MHD tests in Pbli at high temperature  2023-2026 MEKKA{KIT)  Commissioned  MHD tests in NaK at low temperature  2021-2026 FML{KIT)  Commissioned  Post-lrradiatio n  Experiments,  characterization  of  irradiated  2021-2025 
materials 
PICOLO{KIT)  Commissioned  Corrosion tests under Pbli  2024-2025 HCPB TER-LOOP {tbd)  New  HCPB tritium extraction loop integrated facility  2025-2027 HCPB TER-LOOP {tbd)  Commissioned  First Operation period  2027 WCLL TER-LOOP{tbd)  New  WCLL tritium  extraction loop integrated facility  2025-2027 WCLL TER-LOOP {tbd)  Commissioned  First Operation period  2027 Platform  for  Upgrade  For TBM Programme: AEU (equipment in port cell) test facility  2021 lntegration  and 
Maintenance  Tests 
{IPP.CR) 
Platform  for  Commissioned  AEU test execution  2022-2023 lntegration  and 
Maintenance  Tests 
{IPP.CR) 
VOSA{IPP.CR)  Commissioned  Purification of Pbli from volatile contaminants  (e.g. Zn, Hg)  2023-2025 COSA{IPP.CR)  Commissioned  Determination  of  solubility  of dissolved steel elements  (e.g.  2023-2025 
Cr, Fe) in Pbli 
HELELIA {IPP.CR)  Commissioned  Determination  of  He solubility  in  Pbli  to  understand  He  2023-2025 
transport and desorption into clusters 
NPI cyclotron U120M  Commissioned  Differential and integral  nuclear cross section measurements  2021-2025 {IPP.CR)  up to ca. 35 MeV 
14-MeV Commissioned  Neutronics  spectrometric  benchmark  measurements  with  a  2023-2025 Neutronengenerator 14 MeV neutron source (D-T type) 
{IPP.CR)
TUD-NG  {Technical  Commissioned  14-MeV  irradiation  for  detector  testing  and  validation  2021-2025 University of Dresden  experiments
Neutron Generator) 
DIADEMO {CEA)  Commissioned  Qualification  of  fabrication  mock-ups  in  Pbli  for  TBM and  2021-2024 
DEMO. 
HADES {CEA)  Commissioned  HHF tests of FW channels  2021-2024 Tritium lab.{CEA)  Commissioned  Permeation tests  2021-2024 FlowDyn{CEA)  Commissioned  Water facility for testing TH sensors  2021-2023 WL{ENEA)  New  TBM scale Water loop facility  2021-2024 WL{ENEA)  Commissioned  PMU reproducing WCLL manifold distr ibution test  2025-2026 WL{ENEA)  Commissioned  PMU reproducing WCLL FW test  2026-2027 FNG{ENEA)  Commissioned  14-MeV  irradiation  for  nuclear data  and  neutro nics  related  2022-2025 
shielding, mock-up and benchmark experiments 
RACHEL  Laboratory  Commissioned  Evaluation of  the  anti-permeation performance  of  coatings  2021-2027 {ENEA)  after  exposure to Pbli 
EUROFUSION GA {24) 307 - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page 307 of 307
Facility Name  Status  Scope o/ Use  Year 
(New/Upgrade 
I 
Commissioned) 
LIFUS5/Mod3 {ENEA)  Commissioned  Safety  demonstration  of  component  under  Pbli/water  2021-2024 
interaction 
LIFUS5/Mod4 {ENEA)  Upgrade  Safety  demonstration  of  component  under  Pbli/water  2023-2027 
interaction 
TRIEX li {ENEA)  Commissioned  Test of tritium extraction technologies from Pbli in DEMO and  2021-2024 
TBM 
HTHP {ENEA)  Commissioned  Water chemistry optimization for WCLL BB  2021-2027 IELLLO {ENEA)  Commissioned  Pbli loop for component testing 
IELLLO {ENEA)  Commissioned  Execution of tests on WCLL-TBM PMU  2023-2024 PERi-ii {ENEA)  Commissioned  Determination of hydrogen isotopes properties in materials  2021-2027 
and characterization of tritium permeation barriers 
HyperQuarCh li  Commissioned  Determination of hydrogen isotopes solubility in Pbli  2021-2024 {ENEA) 
ALD Facility {ENEA)  Commissioned  Coating  deposition  facility  by  means  of  Atomic  Layer  2023-2027 
Deposition technique 
CiCLo {CIEMAT)  Commissioned  Study  and  characterization  of  corrosio n  products  under  2021-2024 
normal reactor condition, correlated with the impurity level 
of the Pbli. 
CLIPPER {CIEMAT)  Commissioned  Test hydrogen/deuterium extraction from Pbli with PAV.Test  2021-2024 
different materials to be u sed as membrane of the PAV 
Van der Graaf  Commissioned  lrradiation of coatings to evaluate performance of coatings  2022-2025 Generator {CIEMAT)  after corrosion experiments 
COOPER {CIEMAT)  Commissioned  Multi-isotopic permeation experiments  2022-2025 PermRIG {CIEMAT)  Commissioned  Analysis  on  H isotope  transport parameters in  the surface  2023-2025 
limited regime. Nb forTES 
Ah-Des Facility  Commissioned  H/D  Sieverťs  constants  determination  in  Pbli  and  in  2023-2024 {CIEMAT)  EUROFER97 
COES {CIEMAT)  Commissioned  Corrosion  experiments  in  static  conditions  of  coated  2022-2025 
EUROFER 
Materials  Commissioned  Characterization  of  ion  irradiated  material  within  the  CB  2021-2025 Characterization Lah  Production and Characterization activities 
{CIEMAT) 
HIVE {UKAEA) t  Commissioned  Rapid cyclic (fatigue) testing of components, high number of  2021-2024 
cycles (full life testing) with possibility of test to failure. FW 
with W coating testing. 
CHIMERA {UKAEA) t  Commissioned  Thermo-hydraulics and structuralTests of WCLL breeder zone  2025-2027 
(for that time)  under static and transient magnetic loads. 
MRFt {Materials  Commissioned  Preparation, testing and characterization  of irradiated  and  2022-2027 Research Facility)  radioactive beta/gamma materials, within hot cells, shielded 
{UKAEA)  research rooms and gloveboxes. 
The list contains also facilities which use as not be already decided (e.g. only one of the two new TER facilities will be available in 2027). 
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11 WPPES:  Plant Electrical Systems 
Work Package number  11  Lead beneficiary  ENEA 
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Work package title Start month Participant number 

Plant Electrical Systems (WPPES) 
01-Jan-2021  End month  31-Dec-2025 Short name of  Person months per participant: 
participant 
EUROFUSION GA {24)  - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page  of 
10  CEA  9.00 25  CIEMAT  55.00 20  DIFFER  16.00 07  DTU  82.00 16  ENEA  229.00 01  MPG  16.00 N/A  Not Allocated  20.00 427.00 
· Not allocated resources are mainly for tasks or responsibilities to be assigned at a later stage. Objectives 
The scope of the work package Plant Electrical Systems (WPPES) is to design all systems aimed at providing the required power to plant electrical loads according to their functions and  needs and deliver the net electrical power generated to the Power Transmission Grid (PTG). To reach this scope, several specific objectives are identified: 
· Develop  a  concept  design  of  the  key  subsystems  of  the  DEMO  Plant  Electrical  System, including:
· Joint work on the identification of the needs deriving from the desired operating scenario and load design and on the definition of the requirements;
· Definition of a reference PES concept design based on mature technologies[footnoteRef:22];  [22: .This will be done according to an ITER-like approach where applicable, and in accordance with the design of the PES of Nuclear Power Plants (NPP) for the remaining parts. ] 

· ldentification of issues preventing the confirmation of known technologies when scaled to the DEMO size;
· ldentification of areas where improvements/ innovation are required;
· Support the concept design of the balance of plant, in particular, the generator design.
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· Contribute  to the layout optimization, considering  radiation  map, fire zonings and trains separation for the components performing  nuclear safety functions;
· Assess redundancies of the emergency PS according  to the nuclear safety rules
· lmplement  an R&D pian and modelling activities:
· To explore  the feasibility  and convenience  of adopting  alternative technologies  already used in industrial applications,  but at much lower power ratings;
· To increase  the  knowledge  on electrical  energy  storage  to  identify  the  most  suitable technologies  that  maximise  energy  exchange  within  the plant,  without  requiring  high power peaks to the generator ar the grid;
· To develop,  together with industry, innovative design solutions such as a Magnetic Energy Storage  and Transfer  System  (MEST) and explore  their  feasibility  in DEMO,  e.g. for the supply of the Centra I Solenoid and Poloidal  Field coils.
· To develop the turbo generator  (TG) design and verify its consistence with  all the Balance of Pla nt (BOP) configurations and the interna! power transients;
· To assess the level of power  steps and derivatives and voltage perturbations compatible with the stable operation of the PTG.
Description o/ work 
WPPES R&D  I  � 
· 2021  2022  - 2023  - 2024  - 2025  .  2026  - 2027 
· ii1 Š � ;=s-"8 "O š!. '< :E '< ta g � §!. G) � o -; � () , (/) Q. g_ � S� g . . . . r I Í I I I t r GGMTOGGExuaataaEhrpaaaaeSbllllloroT:.'.'   rExploralion SlProof aaGdstideeemvlonenaan dtenllir_aoocfi>s0ffcenctodepnnc,p!e aat!rolepek:JtfcooneNpt/wcrar. . [footnoteRef:23]ihar I nceo_/PdarlTtGoe& lcttyemameoeccannchophaoelvde:nlnrenieoFeasibilily vgdflroielygeoitnJeouvagtstorage regreityeacoleohtsficoponsfhrnoomu/drfoedio& teFgenSyarvbavtais eses. .pelafeettsolpneoDt!pdmr;ieacimmcsnstaecbdehsenhntiinlonatitytfr-oovianfgoeei-afsleiUlns1IsTeeen rnElitwith cR(FDU) aot-liili vskPte. elHi swlRT/ ndl&SpueuDl& tioOsbnBeJt rs,oolroPeawnelvltx  atpienr!ocitearhnra rltsuoipnlli . li . � tiioonf  allemalives 1 "· I 1 I I . .I Mí r GEdsEeleaTSdcGevaoc euoTeclvn:rtaioorbefairiSo,cJgpIpoaUSprrepuGpilrloetimeaaecw!tbnennaeieocellebnt enrtrirl eglaisupply dytdetyoecstorage tvre. . htenceloohcn!tech ophomg.lo& ,eesgnsyyts  tems  II I Goa/:  Technoiog,es deve!oprrenl  I ��·  I  [23: ] 

I!!"'  I  > Other tem . applicability 
o' 1 
J 
,!.� I!! "8 O :i:   =  I Exploration of oth er technologies suitabl e! lor H&eD  PS  •  I  • 
· ! 
I Applicabon studies of MMe  technology to HV PS 
"O  ()  I Gaal: Feas1b1!,y& app/1cab1!1ly  I  I I HGCDoa/ : pToewcehrn osluopgpileyst edcehv.eiopmenl  J 1 g.� = I Gaal: Feasib1/1lyal D.EMO power Jeve/s =  1 J  > HTech. &eD aPpSp licat:<lity for
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WPPES Design 
· [footnoteRef:24]GEaSal .system 2R0eq2ui1reinr tr.eegnrtast iodenf,, ninittieo2gnr0,aet2fifo2end  wi viteh   iontt. engerrastuiobns2y0S2em3 s,  mana• gement2o0f 2re4q uiremen• ts  2025  I • I  Goal2: F0u2rl6her desig• n devekl2p0m2e7nt   I  [24: ] 

· I -I 
PES syslem integrat,on 
I 
· ��"U "'cr3  '  m (/) . Gaal. App/icab,Myand crfralilies  ,.  tAepcphlnicoalobgiliiteys offoIrTDEER. MINOPP  .  . 
Prelim.  CO according to �proac hes 
adopted in ITERINPP 
w hen sca/ed to DEMO 
I  I 
-u I I  CD development  & assessment  I . I HCD PS  . 
(/)� (")o   .  I I I CGoDadteSvyelsotepmm ednets inig!. nline m wco,tmpn load fiancd ee wfiniti htio rne quiremenfs  1 I  I I Goa/ MLVNFurther desig• n deveklpment  I I 1 
I 
· •  I  Goa/ Design in comp/iance with req. and S/CAP /oad needs  I  I  Gaal  Further design deveklpment 
I  I  ÓPreliminary H VN & �LVN design 
<z I  I  I I r CGoDad/:e Design velo pmienntc o& mi assessment pliance withreq  of ,n• ternal loads IPTG  J I • I I HVN Goa/: Furlher des• ign deveklpmenl 
II • 
· � "' 3  (") "U g, (/) . I I GFaul! oa/: aAnsas�esssems einncl ooi fI cmcu,ts ompl1aantc system ew,h requirements lev. eI l l CGoDadJ:eDv,nee lsfoaigpumnit  iesnnctcompl!ance e& n. aarsiossessmwenti th req., feasibiiitya  ssessment  I I I 1 . 1111  GCaoail lP. SFusvrthseter mdes. ign deveklpment  I i ....  I  F
r CD devefopment  & assessment  I  I  Turbo Generator  1 "'  i;;;  I Goa I: Compl1ance w ith BoP variant s  I  I  Gaal: Furlher  design deveklpment  I 
!!l-8"  - <) First assessment of TG operation  - -
'I  �  :  :  accorclng to BB PHTS&PCSvanants 
Grant Deliverables 
ID  Deliverabfe  Date PES.O.Dl  WPPES PEP49  Dec.2021 PES.0.02  Report on the applicability/non-applicability of technologies  adopted in  ITER or NPP when  Dec.2022 
scaled to DEMO size 
PES.D.03  Preliminary design of the TG in line with the BB PHTS&Pes variants  Dec.2023 PES.0.04  Preliminary design of the HVN and MLVN  Dec.2024 PES.O.OS  Report on the applicability of the MEST for the supply of se and/or PF coils  Dec.2025 PES.0.06  Report on alternative technologies for se coils PS and se fast discharge  Dec.2025 PES.0.07  Report on suitable technologies and design options for the PS of selected H&eo systems  Dec.2025 
Grant Milestones 
ID  Mifestone  Date PES.M.01  Applicability/non-applicability of technologies adopted in ITER or NPP when scaled to DEMO size  Dec.2022 
identified 
PES.M.02  First assessment of the TG operation according to the BB PHTS&PeS variants completed  Dec.2023 PES.M.03  eompletion of the preliminary design of the HVN and MLVN  Dec.2024 PES.M.04  Feasibility assessment of the application of the MEST for the supply of es and PF coils  Dec.2025 PES.M.05  Evaluation of alternative technologies for se coils PS and se fast discharge  Dec.2025 PES.M.06  Evaluation of suitable technologies and design options for the PS of H&eo systems  Dec.2025 
tlntiťeilrn Ui'a.,tion❖Mal Co @ll MIab Ho ira iMt @io +n iM  MI
49 This document will be subject to periodic revisions. This deliverable refers to the PEP approved in 2021.
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lndustry 
Name  Description 
Energy Technology S.r.l.  Prototypes development and technology R&D for advanced power converters and se 
coil fast discha rge 
SiemensAG  R&D studies on  critical aspects of  advanced power  converters  and  se  coil  fast M&I  MATERIALS Ltd  discharge 
Ansaldo Energia SpA  lnvolvement in the tech R&D and design of the TG components 
Empresarios Agrupados lnt  Development of the HVN and MLVN design and assessment of the interface with the 
PTG 
Use oj Facilities 
Facility Name  Status (New/Upgrade/  Scope of Use  Year 
Commissioned) 
ADECO/  New  Tests on advanced power converter prototypes for DEMO  2023-2024 ENEA - RFX  (MEST) 
TBD  TBD  Possible tests on FOU tech nologies  2025 
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12 WPDIV:  Divertor 
Work Package number  12  Lead beneficiary  MPG 
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Work package title Start month Participant number 

Divertor (WPDIV) 
01-Jan-2021 End month  31-Dec-2025 Short name of 
participant  Person months per participant: 
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10  CEA  475.99 25  CIEMAT  20.50 16  ENEA  2,019.58 11  Fll  46.26 06  IPP.CR  14.00 21  IPPLM  45.00 22  1ST  45.00 24  JSI  72.01 12  KIT  73.94 03  LPP-ERM-KMS  19.00 01  MPG  430.40 19  UM  29.60 26  VR  12.17 N/A  Not Allocated  80.08 3,383.53 
· Resources  for  JT-60SA  and  W7X  divertor  are  kept  unallocated  due  to  the  delay  of  the fabrication of mocks-up prototypes to be high heat flux tested. For DTT many activities are postponed due to the delays in the construction of the machine.
Objectives 
The work  package Divertor  (WPDIV) integrates the design  and technology R&D of power  exhaust solutions for the divertor regions and limiters of the existing devices W7-X and JT-60SA, as well as the future devices DTT and DEMO.  The objectives of WPDIV for FP9 are as follows: 
· Develop and demonstrate feasibility of actively cooled W divertor PFCs for W7-X within the technical boundary conditions of the existing device, by full scale prototype manufacturing and high-heat-flux testing of target elements.
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· [footnoteRef:25]Develop and demonstrate feasibility of actively cooled W divertor PFCs for JT-60SA within the technical boundary conditions of the existing device, by full scale prototype manufacturing and high-heat-flux testing of target elements. [25: 50  Ad Hoc Working Group to define a strategy for the involvementof EUROfusion in the design and procurement 
of the divertor of DTT EUROFUSION GA (20) 29 - 4.5 - lnvolvement of EUROfusion in DTT (Decision) lssue 1.docx] 

· Support the design, qualification R&D, fabrication, assembly and installation of the divertor (PFC+cassette body) and the subsystems which have an interface with the divertor of DTT.
· Provide the concept design of the DEMO divertor and limiter systems.
· Down select and demonstrate feasibility of technology options for DEMO target PFCs, by medium-scale target mock-up manufacture and high-heat-flux testing.
· Develop coolant pipe corrosion protection & pipe joining technologies for DEMO HHF PFCs.
Description oj work 
The major R&D and design activities detailed below represent the high-level schedule for the CD Phase at the time of document production. Please refer to the WP Project Execution Pian for future updates. The WBS remains fixed throughout the phase. 
W7X W-Divertor R&D 
W7-X: W-divertor R&D 
2021  2022  2023  2024  2025  2026  2027 W7X)  hl I  I  by IPP-W7X) 
Oivertor concept development & qua lification prog rams  (und erta ken by IPP - ( W-HHFf abricatio n (undertaken target element  <) Wt arget element I End of O fiM rsttmaragneut f/elI ement  oPfWh li: taFragberti cealteiomen & nt testing y1  E· nqdua olfl fisceactioonnd pmhaasneu 
Ph I: Design of W  Ph t: Fabrication  & testing of  Ph li: Design  of W 
l
End of fi st design  W7-XW�:� targetinterim 
pt  se  qua lification phase  conceptual d�s1gn rev1ew 
JT-GOSA W-Divertor R&D 
JT-60SA: W-divertor R&D 
2021  2022  2023  2024  2025  2026  2027 DdeivveertoloprCme  tnatr get  HHF test durmg C ta• rget mlannteurfiamcr cuorinncgeNp' t• ; al Pdhe sliig: nDreesvigienwof IP& ht elsi: tiFFnaginbaorilfW ccaotinocnept< L> �Idesign review 
tPahr gIe: Dteelseimgne not fW ]  tP& ahrt geI est:tFabncation ine gleomfW ent W target element  \  target element  End of the second 
End of fi  t design  End of fir:  ma n uf/  End of j,e second  ma nuf/qua lification 
ph  se  qualificati  n phase  desig phase  pha se 
f 
Wdivertor  PFC/cassett e fabrication (undertaken by Oivertorcassette deI velopment  (undertaken by F4E) I  ( F4E) 
DTT Divertor and interfacing Systems 
The work pian for the procurement of the first divertor of DTT has been defined by taking into account the following financial and technical boundary conditions50, [footnoteRef:26]  [26:   Main milestones: OTT.MO: DTT ready for completion at low risk, OTT.Ml:  demonstration that remaining fabrication will be completed at low risk, i.e., the following items ready by 2022 (nominal): 6 toroidal field ] 

EUROFUSION GA {24) 307 - 5.2 - Revision o/ Consortium Work Pian - lssue 307 - 26-06-2024 (Decision) 

Page 307 of 307
· Design, qualification R&D, fabrication, assembly and installation and of the system divertor and the subsystems which have an interface with the divertor. These includes:
· divertor PFCs and supporting cassette bodies. Their fabrication shall start after milestones PEX.MO and OTT.MO, as appropriate, have been reached
· Pumping, RH of divertor system, Cooling, Divertor Diagnostics, ln-vessel coils + power supplies, CODAC, First Wall, Vacuum Vessel.
We note that the schedule in PSD indicates that the decision on the optimum alternative divertor for DEMO will be taken in 2024, i.e. later than originally planned. ln the General Assembly decision on the OTT involvement, it is stated 'Since it is not clear how the relative timing of the PEX and OTT milestones will evolve, we propase to assess the progress every year. ln case a large discrepancy is noticed, the strategy how to distribute the resources foreseen for the PEX divertor will have to be revised.' Hence, the strategy and timetable may be revised after progress review meetings, the first of which is planned January 2022. The pian outlined here and in the Gantt chart below may hence be adapted depending on how strongly the schedules diverges. For minor advances of OTT WPDIV should focus on items that are independent of the exact divertor configuration chosen, or study several options in parallel. ln order to avoid delays on OTT schedule due to delays on the PEX milestone, OTT will start to work on a specific divertor solution (details to be defined together with the consortium), while still obeying the implications of the OTT.MO milestone. 
coils (TFC), 6 vacuum vessel (VV) sectors, 3 pairs of poloidal field (PF) coils delivered and accepted, 3 of 6 Central Solenoid (CS) coils factory tested, 6 gyrotrons on site tested. DTT.M2: demonstration that assembly will be completed at low risk, i.e., start of assembly activities, cryostat base assembled, PF4-PF6 assembled, 2 VV  +  3 TFC  assembled.  DTT.M3: demonstration  that machine  can  be commissioned  successfully, i.e., diagnostics -commissioned. DTT.M4: demonstration that the financial and human resources are available for project completion. PEX.MO: EUROfusion ready for a decision on an alternative exhaust concept. PEX.Ml: Demonstration  of  an  alternative  divertor  configuration  to  meet  DEMO  requirements.  PEX.M2: Demonstration of an alternative PFC design to meet DEMO requirements. 
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The Gantt chart describing the sequence of the main activities is shown below: 
IDTT: Procurement of divertor & interfacing subsystems DIV.IS01-M17 DIV I S 02-M 18 
DIV.IT.01-M19 2021  2022  2023  2024  2025DIV I S □2:M ;� 
� 
DIV I S 1-M01  Dr\/ .l. 1-M03  DIV.I.S 3-M07  DIV.1.S 3-M11 DIV I S t12-M02  DDrr\/\/ ..1IT.S�  21--MM 0054   DDrr\/\/ .1I..SS;   56--MMOOBB   DDDIIIVVV...I.II.SSS ;  000578---MMM111  324 
Dr\/ .IT  4-M06  DIV.I.S  1-M10 
DIV.I.S.08-M15 tRe&stDin  andlor q• ualificabon &  Manufacturing & acceptance  DIV.I.S.10-M16 
As sem bly/in st al latio n 
�� o� o�· � ( D- esig- n & - an- a ly- sis --- ��=R&O� an� dlo- r  q� ual � ífica.,,..tion�& � ( � M - anu- fac- ruri- ng - & a- cce- pta- nce- ------------------� 
�1_._s_1,_ ______.., 
���  O  [ Assembly/installation 
].. C'D  � 
( �De---sig ---n &  -ana - l--- .ysis---"")  ::R'=&•st=D•= nga=nd=lor =qua =l ific =atio =n &  =-------- -
1 
Manufacturing & acceptance 
[ Assembly/installation 
· � � I  �  o  le&lng 
( Design & ana lysis  R&D andlor qualitcation & 
�!;l ,..._ ��:I�  Manufact uring & acceptance 
_.( • D-es-ign- & a- na - lysi- s --- J •·...,,=--,,--...,,,,....,....,,.......  ( Assembly/insta!lation 
· 1- ::========:.....-------� MtRe& sa tnD inua gfancdtluorrinqgu& aliacceptance fication & 
· 0  �----.----"" 
14-0  V  [ 
( Assembly/insta!lation 
i  ( Design & ana lysis  )  R&D andlor qual■cation & 
'S�  •  test, 
· (D  [ Manuf acturing & acceptance 
f4-ij. ;:,.5l  .  .  . ( Assembly/insta!lation  .  . 
· [ Design  & analysis  . tes:ong  J. [(  MAsasneumfabcltyu/irninstga & !lataioccne  ptance .  I .  l I [ R&D andlor q• ualification & 
I [  •  I 
R&D andlor  qual ilication &  J( Manufacturing &  acceptance 
[ Design & ana tysis  testing  l 
( Assembly/installation 
I [  I  I [  I  I 
J . [ test,ng R&D andlor  q• ualilication &  JM anufacruring &  acceptance .  ] . 
· ( DDeessiiggnn & & aannaa  lysis lysis  ] )  [ [ tRRe&&stDDinaaan nddlloorr  qqo uuaall lilicalion ficat10n & &  !i ( (A ssembty/installation  i  I I  l I ' ](Manufacturing & acceptance  ] 
( Assembly/installation 
I  I  I  I 
( Design & ana lysí s  Assembly/installatmn 
testina 
ti.a.  lnput of detailed draY\4n gs & preparation of procure ment specifications, followed  by call furten der period 
EUROFUSION GA {24) 307 - 5.2 - Revision o/ Consortium Work Pian - lssue 307 - 26-06-2024 (Decision)

Page 307 of 307
DEMO Divertor and Limiters 
WPDIVR&D 
2021  2022  2023  2024  2025  2026  2027 
Compostte pip e 
Goar  Medium-scate sample production 
Advance tar  et with  composite p ipe Goal: Prel im·nary fabricafion study 
Demo  stratio n Baffle & en d-cap  Baffle & end-cap 
of  aS1c Goaf: Sma/1-scafemock-up 
anufa  tu rabilit 
Basel in e tar  et  Baselin e tar  et 
GoaJ.· Prelirrinary fabricafionsfudý for altemafive j  oining  Goat Smafl-scale (brazed) moCX-up 
Basel íne targe t 
Goaf: Prelim·nary fabrication  study with mociified geometry 
I Cassette  b odv manufactu re  I  I Cassette  body manufacture  1 ,.,I_G_ oa_l. _P_re__hm_·n_a__.ry_st_ucfý_ .._wi_th__di_ve_r_se__te_ch__nok>_ _g._e,s __________ _,  I  I  Goal:S mall-scale mock-up or  fest  sampfes  I 
I Shielding linermanufacture  I  I Shielding linermanufacture  1 „I _G_o_ a1· _P_r_eil _m_·n_ary F_ _a_b,_rc_atio__n_st_ud�y--------------'I  I  Goa tSmaJf-scafem  ock-up  or fe st sampel s  J 
.._ '--
I �Fi=xati�on -=su =ppo=rts -'č'-for  �Targets ==-��--------------..... I  1I -'cF =ix-ation-=su=ppo= rts-= for-'-"Ta=rge=- ts --------,I 1-c�of tec  nology 
Demo  strata n „I _Go_a_1· __r_e_P il m_na_.._ry_F_a_br_,c_at_,o_n _st_ud_y""---------------'J  I  Goa l:Smal l-scae l mock-up  1 op ons 
::, 
Q.  I Fixation  supports for Cassett:e body  I  I Fixation  supports for Cassette body 
Gaal: Prelirrinary Fabrication study  J  I  Goal:SmalJ-scale mock-up  J 
,I -P�-i ,.p -e --  ..,j -o ..,i -n ..,i -n _g -_  -_-_...  _-_-_-_-_-_-_-_-_-_-_-...  _ _-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-:... I  I  Pipe joining [.._Go_a_.1· _P _1,e1__m_n_ar„y_Fa_b__,ic_,at„ „HJn _s„t„ud_,„Y ______________ _,J  l GoaJ:Smalf-scale mock-up  J 
I 
Limiter armour materials printing  - Limiter armour/ he at  sink  Limiter  PFC 
technology  I-< >- --1  prin ting technology  Goal: Smafl-sca lem  ock-up  & MHF test 
Limiter armour mate rial    manufacru ring technology es�blished 
( Anti-corrosion coating of cooling pipe 
Flow-accelerated  corrosion 
Gaal: Prelim·nary modeffing  study for a water-Joop design 
Baseline tar  et 
Gaal: Prehm·nary  deSgn study with a mo d1f1ed geometry 
( Safety /waste I recyclability assessment 
Thermohydra ulic assessment of a1ternative coo ling conditions 
CAD de Sgn for the PI/IR. cooling condition & multi-physics 
Revíre d CAD design for the new PFCs & multi-physics  analys es ana lyse s 
i�i  Limiter PFC  Limiter PFC-
eg () iii  Gaal: Prelim"nary deEign study  Gaal: Design  verlfication 
I 
Strucru ral inte  rit  assessment methodolo 
Strucrural  integrity  asse ssment methodology Gaal: Prelim·na,y s  tudy 
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WPDIV Design 
2021  2022  2023  2024  2025  2026  2027 
Qi' [ 3D strucOJ ral design study 
· ( Pipe swirl tape fixa:ion v_ 1  H PIpe swirl tapefixanon v 2 
Availability, waste. recycling 
Cooling 
RMDES  intertace  [ RM/DES interface  RM/DES interface options 
CADv.1  ind.  One cooling circuit,  CAD v.2 incl  One cooling circuit,  C.ADv.3 incl. cooling circuit decision, 
Shield1ng elements,  Shielding elements,  System integration (entire module), Shieldmg liner.teflector, Target  Shielding liner/reflector, Terget  design finalisation, I n-vessel attachment, ln-vessel attachment  attachment, ln-vessel attachment  attachment 
Multiphy�cs /LS v .3 - Neutronic, Thermohydrau!ic, EM, Structural 
Cost assessment v .2  Cost as.sessment v .3  Dossiers 
( CAD: PFC module  H 
( Armour design  }----{ Armour opbmisatIon )  CAD  PFC module(r e'.Ósed) ] 
· iij'  (  H 
PFC unit design v 1  }----{ PFC unit design v 2  )  ( CFDIFEA: PFC module  CFD/FEA  PFCmodule  (revised) nr g, 
· (/) "8 i:, ,._  [  StrucOJral integrity assessment & fcilure modell ing 
Grant Deliverables 
ID  Deliverable  Date DIV.D.01 WPDIV DEMO PEP52  Dec.2021 DIV.D.02 Detailed drawings and procurement specs for OTT divertor PFCs (DIV.I.S.01-D07)  Dec.2022 DIV.D.03 Report on limiter armour material manufacturing technology (DIV.D.T.03-D17)  Dec.2022 DIV.D.04 Final report on full scale OTT divertor mock-up manufacturing (DIV.I.T.01-D14)  Dec.2023 DIV.O.OS Report on JT-60SA W-divertor target interim conceptual design phase  Dec.2023 !;lli.t.!;l.Qé  P,4eaiR'l seale téaFget;s �Fe�aFea  ieF l•ll•IF t;est; {!;lli.t.!;l.+.Q;! g;i:;z)  !;lee.;!Q;!4 Ql\l.Q.Q7  biFAiteF JFFFl81:JF  FAaterials chara ete risatien g.  CHtFCff"IC  heat  fh:m {i;I-IF) testing  !;lee.;!Q;!4 
· !;lli.t.!;l.+.Qél !;l4;!)
DIV.D.08 Final report  on  W7-X  W-divertor  target  concept development  and  qualification Dec.2024 
program 
DIV.D.09 Report of manufacturing and acceptance of the first wall components (DIV.I.S.10- Dec.2024 
D22) 
DIV.D.10 Final report of manufacturing and acceptance of OTT divertor cassettes and their  Dec.2025 
integration (DIV.I.S.02-D24) 
DIV.D.11 Report on JT-60SA W-divertor target final conceptual design phase  Dec.2025 
Grant Milestones 
ID  Milestane  Date DIV.M.01 DTT-Divertor design review 1 (DIV.I.S.Ol.M04) completed  Dec.2022 DIV.M.02 Limiter armour material manufacturing technology (DIV.D.T.03-M03) established  Dec.2022 DIV.M.03 DTT-Divertor design review 2 (DIV.I.S.01.MlO) completed  Dec.2023 DIV.M.04 JT-60SA W-Divertor target interim conceptual design review completed  Dec.2023 !;lli.t.M.Q§  !;ll,MG +aFget; R'lBEI J,15fal3FieatiBR EBR'lt,1let;e {!;lll,t.!;l.+.Q;! Ml;!)  !;lee.;!Q;!4 DIV.M.06 W7-X W-Divertor target interim conceptual design review (DIV.W.S.l.M03) completed  Dec.2024 DIV.M.07 JT-60SA W-Divertor target final conceptual design review (DIV.J.S.1-MOS) completed  Dec.2025 DIV.M.08 DTT-Divertor cassette assembly and installation (DIV.I.S.02-M22) completed  Dec.2025 
52 This document will be subject to periodic revisions. This deliverable refers to the PEP approved in 2021.
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lnternational Collaboration 
Country  Description o/ Collaboration 
Japan  National lnstitutes for Quantum and Radiological Science and Technology: JT-60SA lnterfaces 
Korea  Seoul National Univ.: Consulting of steel & materials manufacture experts (welding, heat treatment) Korea  KAERI (HANARO): Neutron diffraction test for measuring residuaI stress states in target mock-ups 
lndustry Collaboration 
Name  Description o/ Collaboration 
Luis Renner GmbH  lndustrial manufacturing of composite components for advanced target technology 
DITF Denkendorf  Tungsten-wire braiding for fabricating wire-reinforced composite cooling pipes for targets Studsvik AB  Corrosion-erosion test of cooling pipes with a protection liner coating 
Ansaldo  Cassette manufacturing  (small-scale mock-up), Cassette attachment, Target attachment 
fabrication, Target fabrication (medium-scale mock-up), Hydraulics test 
RINA  Consulting  - Centra Ceramic coating of target support for electric insulation, Tungsten coating for shielding Sviluppo Materiali S.p.A.  liner, Pipeworkjoining, Target attachment fabrication, Corrosion-erosion test & swirl tape 
fretting (medium-scale) 
NIER  Cost assessment 
Use oj Facilities 
Facility  Status  Scope o/ Use  Estimated  Year Name  {New/Upgrade/  total  cost 
Commissioned)  7  years 
[k€] 
GLADIS  Corn m issioned  High-heat-flux test of divertor target mock-ups  840  2022-2027 HADES  Upgrade  High-heat-flux test of divertor target mock-ups  720  2022-2027 Judith li  Corn m issioned  High-heat-flux test of divertor target mock-ups  800  2022-2027 Judith Ill  New  High-heat-flux test of divertor target mock-ups  400  2023-2027 HIVE  New  Medium-heat-flux test of limiter mock-ups  100  2021-2026 QSPA  Cornm issioned  Extreme-heat-flux test of target & limiter mock-ups  600  2022-2027 Magnum PSI  Corn m issioned  Simultaneous high heat and plasma particle flux  800  2022-2027 BR-2  Corn m issioned  lrradiation test of extra materials for target  600  2021-2026 
EUROFUSION GA {24) 306 - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page 306 of 306 
13 WPHCD:  Heating & Current Drive 
Work Package number  13  Lead beneficiary  MPG 
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Work package title Start month Participant number 

Heating and Current Drive systems (WPHCD) 
01-Jan-2021  End month  31-Dec-2025 Short name of 
participant  Person months per participant: 
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16  ENEA  178.88 12  KIT  533.57 01  MPG  33.89 13  NCSRD  106.00 N/A  Not Allocated  33.75 
886.09 
*Not allocated resources are related to further tasks to be placed in the future. Objectives 
The objectives include the execution of a conceptual design supported by a sound R&D programme for the Heating and Current Drive ( HCD) system(s) of DEMO that clearly address the requirements imposed by the sustainment and control of a realistic plasma scenario (to be developed). 
The system design will have an overarching consideration to reliability and integration (e.g. remote maintenance, safety, etc.) into DEMO, whereas the R&D will address issues related to key specific performances of DEMO (e.g. for EC, power per gyrotron at the longest pulse compatible with the present state of the art and budget) and environment. Since Neutral Beam lnjection (NBI) and Ion Cyclotron Resonance (ICRH) Systems still needs to address a few technological issues, and because Electron Cyclotron Resonance Heating and Current Drive is the most promising solution, the main design and R&D objectives are as follows: 
· Design and integration of the Electron Cyclotron Heating system (from power plug to plasma i.e. from gyrotron, through transmission line to launcher and its microwave beam steering technics).
· Development of  critical  Technology  Elements  of  the  required  R&D  and  maturation Programme.
lt should be noted that the uncertainty on the plasma scenario and the identification of suitable systems to be considered for the conceptual design phase will impact the final selection of the HCD system, in close coordination with Physics. The work on NBI and ICRH will therefore be done as part of Prospective R&D such that the emphasis can be put on the further development and improvement of 
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these  systems, with  integration  being done  up to the  level necessary to show  their  possibility  to  be integrated into  DEMO. 
Description of work 
The major  R&D and design activities detailed below represe nt the high-level schedule for the CD Phase at the time of document production. Please refer to the WP Project Execution Pian for future updates. The WBS remains fixed throughout the phase. 
WPHCD R&D 
2021  2022  2023  2024  2025  2026  2027 
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Experimenta1 verification of 2 MVV coaxial-cavity technology at long pulses (< 1 s) in existing KIT 01 magnet at 1361170 GHz 
Experimental campaign of I ong P-Jlse (<1 s) two frequenci es gyrotron corrpleted 

cCoomaxpioanl-ecnatvsi tyfo r a long pulse pre-prototype u�ng FULGOR r
lndustrial design togetherwith 
tech. decisions &  � 
supplier 
design 
Design and construction ct a frame for testing of industrial 
Frequen01 step-
lmplementation and verification of tunable operation 
indu strial manufacturing 
using quartz-type 
tech no!ogies of key components in Brewster window 
a loog pulse pre-rcrntotype 
at o I magnet 
Verification of industrial moouf. tech. of gyrotron 
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Sopettiumpi zFaUtiLoGn.ObReg: itneswt isthtaandg yrotron  [ pNuelwsepar oncduhrregmhefrnet qouf e1n0cT yospee rmetarognn e(>t:  1E7n0a bGliHngz)  FULGOR for long- [ 1M7u0l/t2i-f0re4q/2u3e8n GC/ Hozpuesrarntigo nF UaLt G1 3O61R  }-
] 
Frequency step-tunable operation 
· Built of multi-purpose short-pulse pre-prototype  Update of short-pulse pre-prototype for operation  at short pulses using qu artz-type 
aa :::,  for multi-frequen cy/mu lti-purpose operation at  in new se magnet  Brewster wrndow at 136/170/2041 136/170 GHz u�ngtriode MIG  238 GHz u sin g FULGOR 
Experimental campaign of short pulse (<4 ms)  o two frequencies gyrotron coni:i!eted  Results oo frequency step-
tunemrlity rn FULGOR usin tEexcphenroimloegni etasl  investi gati on of major gyrotron physical design upgrades and  I- short pulse window avalab I 
Matching Optics Units  Broadband design, mechani es tuning possibrlities, 
}- integrated concepts, integrated power measurement 
Advanced design concepts towards a ew prototype: MIG design and  -
technology: Beam tunnel concepts ; spacer/cavity/uptaper: alternative operating  Studies, impleroontalon, ood  performance validatroo modes, studiesonparasilc osallatrons ood Ael, thermal design; Launcherand  I of m '!0r  de,agn u pgrades rn short pul se and Ion g pulseh QO optics; collector, optimization of man ufacturmi lity and operability  pre-prototypes 
I Power and frequency control, advanced power recovery  )...  I  I  Vamliad1aotr i odne soifgthe n upggyrraodtero n 
Solu Ion proposals for key tech nologies / key components necessary for  <  I 
gyrotron design available 
· - - - - -
I-
Larg e area evD  diamon d disk  growth an d polishing optimizalon ,  Development of Bre'Wsterwmdow  Optimization of Simulation and design, initial desi91 option review  prototvpe assembly desiqn  the design Ylllth � 
3.,  I Alternative jcining techniqu es  t- Ind. suppller 
., a- ( Diamond window proPteoclativriez acoloanti ng ) .....  aBBnrreadwszex rngtper esrewimtiunepdnoftoswr  ldaersgieg nd ivaamliodnadti odnisk  J 
1 
a. 
Brewster 
�.  I study  window 
i 15· 8 a. !?> !!!.  procurement  )  procured  t
prototype 
Large dramond  irst-of-its-kind large  manufacturing 
I disk  1-11 - evD  ci amond drsk 
Procurement of dielectric disk test  �  Short pulse testing in 01 magnet and FULGOR with 
winclow (e g  quartz) assembly for  frequen C/ step-tuning (dependin g on se  magnet 
short pulse s  ave>lability) 
Major upgrade of double-disk windToewc ahwns oIpnloodgsosywibovlfeeb bnrfioaeacdkdbuap ndI <,.) 
(1)  - lshoostoppers nvestigatioo oaftf uAnSd-DamEXental design  - Ddeosuigbnle  udpsgkrawdi en sd ow- possible  - solution  - -
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WPHCD Design 
2021  2022  2023  2024  2025  2026  2027 
.. Usypsdtaetme sr eq for the comple te system incl  less-cntical 
· [ DDtheeeff iicnnoee m/usoapofdenateyte nctpls aesrsfoifr. icmausubsystems a:einorcnineefor r/euqp::luJ i aretaemn rdee nqctuosi mrf. oepmrotnehenent EttsrCees ymstde mlo ad spec .  s ror  Study a nd solve mtearation issues with DEMOsysEysCtsetm einmtd egfiranitid o... n ) e te
I 
a_(/) 
(C :::, (1) 3 . [ System Cesign setu. p and mmagernent  .  .  iSnytesaterm atioDne �gn management. incl. subsysiems and 
�-� 
2'  1  = I I  t:5ea m tracing l wiadth apretaatli1stic plasma sh � es (with
Lau ncher con ceptua I design. with continuou s adaptation to scenarios and 
requ r ments  Launch er fina on to scen arios and requirements 
i e
1g g-S!!.  � �g. ::::, �� � =r l'-;,,. I  I BCC:::eccamm:m:::::::ppoot nnr:aee:cnn::intt  :::qala·nýd::doe u:mpt:o,e ::sdciih:tm::aen::::nisrsam:::ino n:d g i::ien:::sai::,an ::mn,:::astue:::rrpfi::oap::olmvrti:ae::nria:::cf , ::::::tle::vaan::lm::uae::tni:o::n== ina= re= qu= trem= e nts �• • '" I Crit�cal cat;.;niod minor compone nts design and compatibihty __, I-}-
ion e a d pe r n e """'imPerfe nsdue .;.t o bobs,.;.t urbu len c•l ______ 
l
;.,;.;.;.;.;..;. .;..;..;;.;..;. .;..;. .;..;.;. .;..;..;..;..;..;.c:
i t, cool
1.,_ve_r I_ ._ _________________ .■,----.---,--.-.... ■  -,-... ----.■---,.----,--. 
mm-wave loads& l::M  loads on compo nents and surrou nd ng  I ""' ,--""·'""__"" __- - __ """"".,.,.-"' _ _- " - ______""-'"' -'"ud-'"'g-"' _s_s_c_n"'c-a""'I -...... J- :=:(d=tr=e c=t=a=n=d=Slr ;;,i) ===::::i:::;:===;-------� 1Rev1�onof mm-wave& EM loads on all  components.  incl in le ti
nuclear load;:s ::::on ::::components and  I 
surroon ding {neutroo s, gamma)  1 
mm-wave  and nucle• I icnotecig1nraat ed mechardncI • parl eliminary  I i Re-cn!tusa dsaisnnead  lreesqsucrt reitdical  ntegra,1.:>i ed mechanl ical  analysis o
ar load mitigation  ssmen of mm-waveand nuclear oads of all
thermal load anafy'sis on compooents an L 
coolina desian  Í  n
analysi n• minor comoonents and octimizat ion 
s on compo e i  i t n 
r .,  I Port plua stru cturallmecharncal desian, in d. shi eldina blocks& ft anaes. seismic load s  J-
C:  I Structural component s material  selection and de�gn analys,s 
:::, 
g_  I Pe<t r,ug and sh1eldinlg blocks and flange cooltng design a d an alys,s tnd uding cooling  j-
:::, (C (1)" V) -·  , C: -.,  vl ne-rvifeicsastieol nc lagnostics d e�g nand  nr L  Port plua intearation with BB, coolina an d ot her mterfaces  J-
ci2 V) 
I-Mt-rr-e<_fffi_t_e-n-in-,q-_su-p-p-ly-�-s-te_m.Lan_d_ s__h1_e_ldi�n:g:(R�:H-:c:o:m:p:at:ib:le: :)I =1 l = Det= aile= d p= ro:::::::'n cedu res for fastening, unfaste ning of m irrors and ancillarie s  (RH- L f .. 
compat1ble tools) 
g_ .,:::,  Pre conceptual design of1 Por li t '<) Conceptual  design of  Lau ncher conceptual  ) 
t sea ng, Feed hroughs, WG, Cooling, Gas, diagnostics, design  and selection 
t� launcher available  the launcher available  design vatideted 
e  1  I 
-:::,  o  definition and verification  h 
= -u  Waveguid e I L components/matching mirrors layout 
����-S::;  TL compon entslmatching mirror design or select1on & 
b-l?>iil  intearation 
(1) r-'� 3 -le,o-� :::, oJ :::, iJl�. -· g (/)  I  Supporting structure[ s Sahnudt teexrpsa, pnusimonp ijnoQin and tslb vacuum enclosure1 . desiQn and functiona verifications  ve lopment  and te stina  TL concepDJal de�g!Í 
I TL/mirror coolina destan and TL diaanostic components de
ellows 
l 
· for p ort-cell 
I Quasi-optical desian optin ization, !avoot an d mirror shape cptimisation 
I Manuf. met hod sele ction an d process cptim ization, metrological verif 
... Bea m distortion and tran smis s ion los ses evaluation. mirro r curvature  optimisatioo 
ll  Beam allanme nt and m1rror curvature  tolerance  e valuat1on  1-
I
Mock-up m1rrors me chan1cal design, construct1on, test1ng, 
�M�trro_ r_m_a_te_r-ial �a-n-d�co-o�lin-g-.-=-rn a� -n1-ca-l �d�es--1g-n- su_p_p_o�rt-�l�� m=oc==�u=p==lln=e=e=v=a=lua==t=oln======= ====== �� 
_
alian= nt system  I
MB TL conceptu-:;I 
design 
Loo nch er md  transmission !ine  intertacS>validated, in cluding DEMO in terfaces 
a ::::, 1 n1 df  Vidual transmission line s and gyrotron layout , quasi-optical design 
!Q a a. g n  --t  Matchin g mirror optical surface  design, supports, mate rial  Matchin g mirror manufacturing method, sup port  I­
· g· I  I Pola rzers (mult1-frequen andcyc) oaonlidn  a load design  cPoomlaorozneersn tsan, dc o!ooali dna msavsutefamc tduresig anmethod and specs  -> able powerltask cootrol I strosMtrer iactberotogetwqyh.yla Rve elipaobwilietyr .r eFlceoxvi eque ncy ch ange anid distribution r f L  n in I sysj tem 
i
TL gyrotro n connection Čonceptual design 
I ECH sySlem avail I  bility  nte g rated control 
ery, fr
NTM subsystem control  strate gy  (angleo r frequency steering  L  conceptual des1g
4' In tegrated con Iral system arch1tecture&  1ntegrat1on of d1fferent tasks 
· ■  • 
� 
of the vessel  checl< on safety an d loads  indows final  deve!opment and test  )<> 
I ntegration of bfewster and double-diskwindows incl 
Selected w
L  Sele ct ed window con ce ptual 
design 
t'a ge .1.:,<t or .3u6 
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The work for DEMO in the field of EC will concentrate on the following aspects: 
· The design of the mm-wave transmission  and launcher  system  (from the  gyrotron to the plasma). Two variants are being considered to enable the mm waves to be deposited at the desired location with a narrow spot size: a) steering and focusing the beam by mirrors (similar to  ITER  but  with  the  mirror  further  retracted  and  protected  from  the  plasma)  at  fixed frequency (Called Fixed Frequency Variant, FF Variant) or b) depositing the power at the right location by matching the gyrotron frequency with respect to the local tokamak magnetic field and focusing with a fixed mirror (called Tuneable Frequency Variant, FF Variant).
· The design of gyrotrons capable of generating ultimately 2 MW power in CW operation. This requires the use of the coaxial gyrotron concept. For FF Variant) a gyrotron operating at two frequencies  (called two frequencies gyrotron, the two frequencies could be either 170-204 GHz or  136-170 GHz) will  be  developed. For  TF Variant the gyrotron  needs  to be  "step tuneable" and requires a broadband window, such as a Brewster one, possibly a fast sweeping magnet system  and a launcher with  fixed focusing mirror  for mode control.  This type of gyrotron will be called "step tuneable gyrotron" in the text.
· The R&D activities to confirm the key issues and the manufacturing feasibility of the proposed designs for the mm wave transmission and launcher system, the gyrotron and the broadband
window.
IC and NB activities that were part of WPHCD during Horizon 2020 are moved to Prospective Research and Development (PRD) in Horizon Europe. ln this frame, design and R&D activities will continue, with only the necessary plant integration effort. Physics studies will also continue in parallel (outside the scope of WPHCD) to ascertain the importance of direct ion heating in the DEMO scenarios. Depending on the physics need and/or the progress of the activities in PRD, IC and NB may be considered again as part of the baseline heating system for DEMO in the future. The key IC and NB activities under PRD focus on the key issues for these systems: 
· Design of the systems (integration studies done by the IC and NB teams but without support from the central design team of PMU).
· R&D activities on key issues for the IC and NB systems until 2024. ln particular, for NB, the feasibility  of  neutralization  efficiency  via  a  plasma  neutralizer  will  be  addressed  as recommended by the External Review Panel. Other topics encompass Cs management for 2 hours pulses in case NBI will be required for the whole fiat top duration of DEMO.
Grant Deliverables 
ID  Deliverable  Date HCD.D.01  WPHCD PEP53  May.2021 HCD.D.02  Report on large diamond disk procurement  Dec.202M HCD.D.03  Report on conceptual launcher design  Dec.2024 HCD.D.04  Report on "two frequencies gyrotron" and "step tuneable gyrotron" coaxial gyrotron  Dec.2024 HCD.D.05  Broadband window report  Dec.2024 HCD.D.06  Report on conceptual EC RF system definition  Dec.2024 
53  This document will be subject to periodic revisions. This deliverable refers to the PEP approved in 2021. 
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Grant Milestones 
IO  Mi/estone  Date HCD.M.01  Pre-conceptual design of the la uncher available  Jun.2022 HCD.M.02  Experimental campaign of short pulse (<4 ms) two frequencies gyrotron completed  Dec. 2024 HCD.M.03  First-of-its-kind large CVD diamond disk procured  Dec. 2025 HCD.M.04  Launcher and transmission line interfaces validated, including DEM O interfaces  Dec.2023 HCD.M.05  Experimental campaign of long pulse (<ls) two frequencies gyrotron completed  Dec.2024 HCD.M.06  Conceptual design of the launcher available  Dec.2024 HCD.M.07  Results on frequency step-tuneability in FULGOR using short-pulse window available  Dec.2024 HCD.M.08  Solution proposals for key technologies/key components necessary for gyrotron design  Dec.2024 
available 
lnternational Collaboration 
t;tMU:.,-l!Mi¼M,i·iii!t@+iMMi 
lndustry 
Name  Description 
Thales Electron Devices TED  Gyrotron manufacture 
Diamond  Material  Diamond disk production  and brazing technology 
Various  mechanical  industry  Development of EC transmission lines components (e.g. polarizers), actuator for launcher TBD  mirror, Magnet with fast sweeping capability  (if necessary) 
Use oj Facilities 
For the EC programme under DEMO Baseline 
Facility  Status  (New/Upgrade/  Scope o/Use  Year 
Name  Commissioned) 
FULGOR  Soon to be commissioned at KIT  Gyrotron testing  Whole FP9 
FALCON  Commissioned at EPFL  Gyrotron  and transmission line  Whole FP9 depe nding on the 
components test  availability 
For the NB programme under PRD 
Facility Name  Status (New/Upgrade/  Scope o/ Use  Year 
Commissioned) 
ELISE and  Commissioned at MPG  NB source and other NB components  (e.g.  Funding is only Batman upgrade  grid). CW Cs management  available until 2024 NIOl  Commissioned at RFX  NB source and possibly for Plasma Neutralizer  Funding is only 
available until 2024 Plasma  New (To be confirmed  Studies of plasma properties to simulate a  Funding is only Neutraliser  by feasibility study)  plasma neutralizer  using the negative ions  available until 2024 experiment  produced by NB 
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14 WPTFV:  Tritium, Fuelling & Vacuum Systems 
Work Package number  14  Lead beneficiary  KIT 
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Work package title Start month Participant number 

Tritium, fuelling & vacuum systems (WPTFV) 
01-Jan-2021  End month  31-Dec-2025 Short name of 
Person months per participant: participant 
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10  CEA  15.00 20  DIFFER  33.05 14  EK-CER  40.00 16  ENEA  173.94 12  KIT  608.35 01  MPG  19.00 N/A  Not Allocated  8.25 897.59 
Objectives 
The goal of the work package Tritium, Fuelling and Vacuum (TFV) is to deliver a conceptual design of all fuel cycle systems as well as all matter injection and vacuum systems for non-fuel-type gases. The design  will  be  demonstrated  to  be  technically  feasible,  technology  choices  to  be  viable,  and architecture to be licensable. The specific objectives are: 
· Develop an integrated architecture of the TFV systems that is derived from the particle exhaust capability of each possible divertor solution for a given plasma scenario.
· Provide solutions which allow that tritium is safely contained, inventory reduced and release rates are minimized to as low as reasonably achievable (ALARA).
· Verify all technologies up to the same technical readiness level (TRL 5), in particular for the new technologies in DEMO TFV systems that cannot be extrapolated from other machines.
· Assist the whole DEMO project in design aspects related to tritium and vacuum.
At gate G2, TFV will support the down-selection expected for related work packages and decide on the final technology choice of the fuel separation in the Direct Interna! Recycling (DIR) loop. 
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Description of work 
The  TFV  work  pian  will  be  organised  along  a  number  of  lines  of  technology  maturation  R&D (demonstrating  prototypes  for  all  novel  technology  elements)  and  design  (considering manufacturability,  RAMI  and  viability  aspects),  in  particular  for  the  novel  concept  of  fuel-cycle architecture with three loops that was established in FP8. 
The Direct Interna! Recycling loop is the main means to reduce the overall tritium inventory. lt contains first-of-its-kind technologies, namely the Metal Fail Pump (M FP) to separate pure unburnt fuel directly from the exhaust gas together with continuous vacuum pumps (vapour diffusion, ejector pumps and liquid ring LRP) based on mercury as operating fluid to make it tritium compatible. The viability of the chosen  design  will be  demonstrated in  a  dedicated  new  facility,  DIPAK  (Direct Interna! Recycling Integrated Development Platform Karlsruhe), which will deliver the target technical readiness level for the  single technologies by 2027, and  after that  stage-wise  integrate the full  pump train in DEMO relevant prototypical scale. 
Pellet injection on DEMO will have to perform at unprecedented requirements in terms of pulse length, frequency and handling capability of a DT gas mixture. This is why DIPAK will include a Pellet injector Engineering Test facility (PET). There, the cryogenic extruder will be designed for DT and operated with tritium-free hydrogen gas. The accelerator technology will be down-selected based on results from a pre-test phase, and the guiding tube system will be experimentally characterized. 
The inner loop includes a novel technology for protium removal and isotope rebalancing, based on a refined quasi-continuous temperature swing absorption process, which will be further validated, in particular in view of gate G2. 
The outer loop takes up the tritium as received from the blanket tritium extraction system and includes the tritium recovery of the blanket coolant. Only when the decision on the DEMO blanket concept will be taken, the design of this loop can be tailored to the finally chosen blanket concept. The outer loop technologies, which are challenging due to their potentially very large size, will be delineated from reverse engineering efforts using designs employed at ITER, CANDU and/or other tritium facilities worldwide. 
To advance the existing architecture of the fuel cycle, a predictive simulator is being developed on the AS PEN Custom Modeller platform. This tool - started in pre-CDA- will be expanded to include physics­ based descriptions of all system blocks, and to implement an embedded dynamic controller that allows one  to  mimic  operation  of  the  different  loops  in  response  of  oscillations.  The  aim  here  is  to demonstrate the robust controllability of the fuel cycle under all operational phases. The simulator will further  be  utilized to develop  a viable  strategy  to manage and  control tritium  and  to prepare  a convincing tritium accountancy concept. 
The design activities encompass the full engineering treatment as known from a chemical plant. This includes the sizing of the systems using an industrially established Plant Design Management System software. One of the major outcomes of the design works to be presented at the G3 gate will be a fully documented design compliance and safety compliance matrix, which is mandatory to prepare any future licensing activity. 
There is a substantial contribution coming from UKAEA, namely the provision of access to the H3AT test tritium plant, which is currently under build in Culham,  UK. The exploitation for EUROfusion purposes is currently envisaged to start in 2025. Furthermore, a dedicated experimental activity will be conducted to develop and demonstrate the technologies needed to come up with a sound tritium accountancy strategy. t 
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The major R&D and design activities detailed below represe nt the high-level schedule for the CD Phase at the time of document production. Please refer to the WP Project Execution Pian for future updates. The WBS remains fixed throughout the phase. 
WPTFV R&D 
2021  2022  2023  2024  2025  2026  2027 
I DIPAK- Facility seOJ p  I  DIPAK fa�I ,ty I Gaal: ProvisiJn of experirmnt platform  I  comm1ss1 ed 
I MtMGeaacatathttl nee rorClllonnogjmJeei cecpstit1ioJoen n d. -aOQtauuaa!liifificcaattio1onn  ooff  ddiiffffeerreenntt  ppeelllleett  extrusion I 1-->l Ms"aettcet re I d njection - desicgcnPmE& Tn isfasaiolintye d 
Tech. fcr pell et 
inje ction down 
Mc:tter_ I njection - Pel let injector acceleration ted7 noloaies  manuf. of lhe oollet  � �  operat1on  � 
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;o 
vGLaDaliPadl a& :tPioernejedcitdoirv ce otdoeo ldteov d„eospigmn etnhte   vLGaDolPoidl a:etCxioopoedrei mental  vEGajaelicadtlao:t Criooenxdep .  LGteRsaPta/lpe.uMjemcaptnourf   A �  pGuamalp:  Pmanuf. rovide test 
LRP & ejector test OEMOpumps  validation  validaf>On  design  unii s for O/PAK 
MFP deggn d ec1 ded  Mf+' pertormance 
experiments  MRPtest  - MRP test pump 
I MFP DEMO scali na  I~  Gaal  pump  - manut 
I Goaf: ln legratian of sub-SyStem & opimization  I - Understanding of  Gaal  Manuf.  Gaal Pra,.ride test 
,ntegraled  design  unifs for O/PAK 
nerformance  MRP test pump design available  -D1st phase 
I I GLRaPal :DEAdMa)pt aslcJOa ni nogf  nnalpurrp train conf1guratJOn  I I  I I GLRoPa  I mParno uvfi.deo f tefuslltusinz#e s ufnoirt  a PAK  I 
I 
· .  .  Vaccuoum nfigp.ufmixpedtra1n  .  .  - FEaTchri r  sed1on i1  Controf loops 1ur1y 
I I GDCM- mass balanoos & dirnamics of buffers & mixers  1 assessed  I GDCM -ManufacOJ nna  I 
Gaal Qua nliflcation of dýnam,c conlrolrequiremenl   s  I�  I Gaal:l nlegralion of control in O/PAK  I 
I IRIPR - TSA experiments continued (HESTIA)  1  r IRIPR - Process build I  11 R/PR -Ada ptation tcr OPAK I oGfamala: tUernide/esr sland TSAoperat10n pararreters, !dentification  Goa I Tradeoff of TSA I �  fGuanaclliJlnn tfeogrr Oat/rnPA K of an IR'PR 
VS COiech 
lnner tr1tium loop  I R/PR technology 
technology �e-confirmed  selected 
Prepare Tritium 
experiments 
Gaal 
Guidelines&  
needs ___  H3AT facility prepared Tritium cont"',""0""and = .,  forT  operation 
1 
Experimen ts to support 
t-,-""'"n;;=--;;;c';,,;======---L.A___J CPS design evolution 
Gaal: Model validation  OUTL operation states fully assessed 
!>  T-Plant- 1 ntegcation wilh 
-8  blanket and dimensionin 
Gaal Prehmnary PFO 
OUTL advancement  OUTL coosofidat1on 
Gaal lntegrat,on af  Goal: OUTLdesign fu/ly 
design  auxiliary systems and  harmon ize d w <h blanket 
detailedPRJ  selecliJn 
OUTL pertor  oo ce _Te_ch_lo. n_a,on_lloe_ggy�ra imt_ep_dl_eom_enuta_ :_iom_r sun_: _ lii_natsL_iod_ne_i s f__ue I _ cyd_ e _ simulator  __,Fuel Cycle Simulatcr corri, lete d  verifi 
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WPTFV Design 
2021  2022  2023  2024  2025  2026  2027 
Control loops demonstrated to work 
Accountancy concept prepared 
Tritium mana  ement & control-lnstrument development  T management & control- Instrument Gaal. Oeve/op concepl  integration 
Gaal:  stablish concept 
Fuel Cycle- Basel in e vacuum Sýstem engin eerin 
Gaal. CAD, PFD, lay-out, c oncept design, safety, RAM/ 
Fuel Cycle-  Baselin e trillum system engineermg Gaal. CAD,  PFD, /ay-autc, a  ncept design, safetv, RAM/ 
Fuel Cycle - Basel in e matter i njection system engineerin Gaal CAD, PFD, lay-out, cancept design, safety, RAM/ 
Fuel cycle staíl arm itecture defined  Synthesized concept design for fue I cycle 
I I LGaifeacly. c/dlee natn,(yal ywsaiss ie streams  J I Gaal: Waste handl,ng procedures  J  !ntegration towards complete req. & 
I I Assessment of waste streams  I 
safety comi:'iance matrix 
l 
I ldentif{ safety cases  l I Rigorous safety analys,s  Gaal.Elabarate plant desgn 
I.._Ga a 1PE1 ana... 1vs,s&HA_z o P  _, I I  Gaal: Safelyevent syslem answers  I  documentation 
__ ___ ___ __ _ _ _______ 
Grant Deliverables 
ID  R&D Defiverabfes  Date TFV.D.01  WPTFV PEP54  Dec.2021 TFV,D.02  Complete project pian and strategy with identified project parties  Sept.2021 TFV.D.03  TFV requirements analysis and interface documentation  Dec.2021 TFV.D.04  Documentation of down-selection of trace tritium technology  Dec.2022 TFV.D.05  DEMO Metal Fail Pump design approval documents  Dec.2022 TFV.D.06  Documentation to demonstrate inter-loop dynamic control with the fuel cycle simulator  Dec.2024 TFV.D.07  Fuel Cycle Simulator handbook  Dec.2023 TFV.D.08  TFV conceptual design selection documentation t  Jun.2025 TFV.D.09  Description of tritium management & control concept  Dec.2024 
· IR'lae aRal•,sis ei '-i;! iR'lae eR +�i.i e>,iel��ieR  Ril '-i  JR.;!Q;!§ 
Q 
TFV.D.11  Update of particle exhaust studies based on the latest DEMO configuration  Dec.2025 
Grant Milestones 
ID  Mifestanes  Date TFV.M.01  Fuel cycle start architecture defined  Dec.2021 TFV.M.02  Outer Loop system block technologies decided  Dec.2022 TFV.M.03  Metal foil pump design decided  Dec.2022 TFV.M.04  Technology down-selection for pellet injection  Jun.2023 TFV.M.05  lnner tritium loop technology re-confirmed  Dec.2023 TFV.M.06  Control loops demonstrated to work  Jun.2024 TFV.M.07  Pellet injector prepared  Dec.2025 TFV.M.08  Fuel cycle completely replicated by the Fuel Cycle Simulator  Jun.2025 TFV.M.09  Fuel cycle architecture frozen  Dec.2025 
54 This document will be subject to periodic revisions. This deliverable refers to the PEP approved in 2021.
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lnternational Collaboration 
Country  Description o/ Col/aboration 
Japan  lmplementation  of joint  work  in the  modelling  of detritiation  facilities in the  outer  tritium  plant  loop and 
characterization  of online  tritium analytics in TPL Tokai, under  the DEMO R&D Activity in BA Phase li Task 4 
(Tritium Technology) - Use of JT-60SA as demonstration of a DEMO-like pellet injection centrifuge technology USA  Joint developments in the area of outer  loop technologies  (SRNL, CNL) and pel let injection  (ORNL) 
lndustry 
Name  Description 
SAES Getters, Mil ano, Italy  Application of novel high-capacity hydrogen getter materials for fuel cycle 
applications (pumping, storage, extraction) 
Hermetic, Gundelfingen, Germany  Development of tritium-compatible mercury liquid ring pumps 
Muegge, Reichelsheim, Germany  Adaptation of linear plasma sources for generation of suprathermal particles in 
the metal foil pump 
AVS, Lubeck, Germany  Expert know-how  in mercury processing on industrial scale 
RINA-CSM, Roma, Italy  Engineering company with expertise in chemical plants and tritium facilities 
lgitkhanov,  Karlsruhe  Expert know-how in plasma physics and particle exhaust simulations. Use oj Facilities 
Facility  Status (New/Upgrade/  Scopeo/Use  Year Name  Commissioned) 
DIPAK/-PET  New (will re-use  Development platform for maturation of Fuel Cycle vacuum  2024 
components of existing  pump technology  on prototypical level, including the Pel let 
THESE US facility)  lnjection  Test facility  PET. 
H3AT  New  TFV will not contribute to the build but will exploit the  2025 
capabilities to mimic fuel cycle behaviour thus that full 
components can be tested under tritium at most DEMO 
relevant cond itions 
MC-TSA Upgrade  Demonstrate the applicability  of membrane-coupled  2022 
temperature swing absorption processes for protium removal 
and isotope re-balancing in the inner tritium plant loop 
(fundamental validation, no tritium use). 
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15 WPBOP:  Heat transfer, balance-of-plant and site 
Work Package number  15  Lead beneficiary  ENEA 
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Work package title Start month Participant number 

Heat transfer, balance-of-plant and site (WPBOP) 
01-Jan-2021 End month  31-Dec-2025 Short name of  Person months per participant: 
participant 
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Page  of 
25  CIEMAT  133.70 16  ENEA  627.91 
21  IPPLM  15.08 12  KIT  247.83 
09  vrr  37.52 N/A  Not Allocated  3.00 
1,065.04 
*Not allocated resources are related to further tasks to be placed in the future. Objectives 
The primary objective of Work Package Balance of Plant (WPBOP) for the Conceptual Design (CD) Phase is to deliver a feasible BOP system following the design base line evolution of DEMO fusion power plant. 
The specific objectives of Work Package Balance of Plant (WPBOP) for the CD Phase are to: 
· To provide a concept design of the DEMO BOP for both DEMO blanket technologies of WCLL BB and HCPB BB.  BOP system includes: i) the lntermediate Heat Transport System (IHTS) - when applicable-equipped by an Energy Storage System (ESS) and ii) the Power Conversion System (PCS).
· To provide a  concept design of some process/cooling auxiliaries of  DEMO WCLL&HCPB, namely: i) Chemical Volume and Control System (CVCS), ii) Chilled Water System (CHWS), and iii)Component Cooling Water System (CCWS).
· To provide a concept design of BOP system and of the previous mentioned auxiliaries for DEMO accommodating in the largest part of the Tokamak the Driver Blanket and in the remaining part the Advanced Blanket. The Driver and Alternate Blankets considered will be WCLL and HCPB.
· To perform an R&D, supporting the design activities, to investigate on feasibility, performance and effectiveness of relevant technological/technical solutions foreseen for the main BOP components/systems (i.e. WCLL steam generators, HCPB BOP heat transfer loops, WCLL "Pulsed" PCS Steam Turbine rotor and Low-Pressure blades) as well as to enlarge database for codes qualification.
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Description oj work 
The BOP System Design and related Technology R&D activities will aim to provide a feasible concept design of BOP and of several auxiliaries for the following DEMO configuration: DEMO WCLL, DEMO HCPB and DEMO with Driver and Alternate BB.  lt will focus on the development till Gate 2a (2025) of WCLL and HCPB BOP reference options presented at the WP Design Review and at Gate Gl [footnoteRef:27],  as well as  of  WCLL  relevant  back-up/optimized  solutions  suggested  for  risk  mitigation  or  systems optimization[footnoteRef:28].  At Gate 2a, the BOP for WCLL shall be attempted on  the basis of the design work performed up to that date and of the preliminary outcomes of the experimental campaigns regarding the WCLL "pulsed" PCS (on both the Steam Turbine and the Once Through Steam Generator). Hence, in  2025, the concept design development of the  BOP for  a  DEMO configuration with Driver and Advanced Blanket will start57,  postulating WCLL and HCPB as  Driver and Advanced BB. lt will take advantage of the Return-of-Experience from 2021-2024 work performed on BOP for DEMO HCPB and DEMO WCLL BOP as well as of the preliminary architecture study performed on this configuration in Central Team+ WPDES; it is envisaged to continue this activity till 2027 so that to attempt to deliver a feasible design at Gate G3.  [27:   ln case of HCPB, the option is the HCPB BOP lndirect that is the only BOP variant that will be further developed 
in CD phase, whilst in case of WCLL, it consists of the WCLL BOP Direct with Small Energy Storage (ESS). ]  [28:   About BOP options, it is worth to remind that they configure as of "Direct" type or "lndirect" type depending 
on the characteristics of the BOP architecture. Namely, the BOP "Direct" consists in an architecture where PCS is  thermally connected to the Breeding Blanket  PHTS and which  adopts  provisions  to  mitigate the negative impact on its components due to the plasma pulsating thermal power transferred by the BB PHTS, while the BOP "lndirect" is an architecture which instead thermally decouples the PCS from the BB PHTS thanks to an lntermediate Heat Transport  System which, equipped by an Energy Storage System buffering energy in pulse for dwell operation, smooths, to an extent depending on the ESS size, the intermittent DEMO generated power profile which is transmitted to the PCS itself, till the possibility of operating it at quite constant steam load and then to achieve an almost constant electrical power output to the grid in both DEMO phases of pulse and dwell. 
a)  57 lt is worth to underline that the implementation of this streamline of activity will depend on the actual DEMO 
projects needs as emerging along the way, therefore this streamline of activities in 2025-2027 shown should be 
intended as provisional in this moment. 
58 These R&Ds are deemed fundamental for extrapolating feasibility considerations on BOP of DEMO w Driver
and Adv. BB, postulating that the blankets considered are: WCLL and HCPB BB. 
59 lf we define for convenience "pulsating" PCS as that PCS characterized by a marked trapezoidal profile of the delivered power along the DEMO period, it can be stated that all the WCLL BOP variants under investigation (both of Direct and lndirect type) belong to this category; whilst, in case of HCPB BOP lndirect - the only one under development-, we deal with  a "not pulsating" PCS, since the suitable (acceptable large) size of the ESS adopted allows to operate the PCS at quite constant steam load and consequently electrical power output. ] 

Three  R&D plans  will  support  the  design  activity  for  the  assessment  and  demonstration of  the feasibility of DEMO BOP within 2027, focusing on the DEMO WCLL "pulsating" components concepts and on HCPB BOP heat transfer systems and components58;  they consist in: 
· A comprehensive R&D on the WCLL "Pulsed"59  PCS, that includes experimental campaigns i) for the functional feasibility demonstration of the WCLL BB PHTS "pulsed" Steam Generator of the Direct BOP options and ii) for the development and validation of the "pulsed" ST Low Pressure  Last  Stage  Blade  design  criteria  and  for  rotor  material  characterization  and manufacturing method validation of the "pulsed" PCS operating at very low load in DEMO dwell period.
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· An R&D on HCPB BOP ICD to investigate the behaviour and response of the Helium and Molten Salt Heat Transfer loops under both steady state and dynamic conditions as in DEMO power operating scenario.
R&D will be also important for the validation of the design tools. 
A significant involvement of industry is envisaged especially for the development of the WCLL "pulsed" PCS - targeted R&D on related "Pulsed" Steam turbine included - and the development/ optimization of main relevant components and plant architecture of HCPB BOP ICD. These studies, complemented by the R&D outcomes, will be fundamental to reach the expected BOP maturation at the end of FP9 as monitored by periodic BOP maturity assessment report. 
lndustry will strongly support the concept development of several auxiliaries. Namely up to Gate 2a the preliminary concept design of CHWS, CCWS will be addressed for both WCLL and HCPB BB BOP. The CVCS will  be developed too, starting from the more  demanding WCLL PHTS, stating that the Return-of-Experience gained will allow easy extrapolation to DEMO low temperature heat sources[footnoteRef:29] CVCS of HCPB BOP.  From 2025, the previous design activity on the  mentioned auxiliaries will be specialized to the DEMO architecture w Driver and Alternate BB.  [29:   Namely DIV CAS, DIV PFU and VV PHTS. ] 

lt is worth to underline that WP activities are very strictly connected to those in WPPES and to those related to DEMO PHTS, performed in Central Design Team & WPDES, since the PHTS and PES systems are the main interfaces of BOP and complement BOP in the definition ofthe whole DEMO heat removal &power conversion  chain of  systems  needed  for  transforming  the plasma  generated  power into electricity delivered to the grid. Moreover, a special link exists referring to PHTS  because WPBOP activities will complement those in Central Team on components constituting the physical/functional interfaces[footnoteRef:30] and will provide wide R&D support for investigation of concepts of interest. ln this frame it happens that WPBOP will have in charge the R&D related to WCLL BB PHTS- BOP Direct interface, i.e. the steam generator, concept as well as the one regarding the BB PHTS of the HCPB BOP lndirect, i.e. the main lntermediate Heat Exchanger. [30:   Namely the HXs and SGs of the DEMO PHTS that are in fact integrated in BOP.] 

ln addition, WPBOP will provide: i) detailed design of all the interfacing components, ii) integral design activities focused on the whole train PHTS+BOP as well as iii) the design development of the WCLL BOP back-up option, i.e. the WCLL BOP lndirect at low load. 
The major R&D and design activities detailed below represe nt the high-level schedule for the CD Phase at the time of document production. Please refer to the WP Project Execution Pian for future updates. The WBS remains fixed throughout the phase. 
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WPBoP R&D 
2021  2022  2023  2024  2025  2026  2027 
WCLL,.... ST _Fi_rWstCr_ oLtLorS_ tTes _ rtos to.._ r m_at. _ pre_ lim_ cha_ract_ __ __m aW_n_CeucrnL_hadLac_eS„rdrauT ;cr i1 tJf!g nza!vOteaer rlTdiia;el st 
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WPBoP Design 
2021  2022  2023  2024  2025  2026  2027 
WCLL BOP ICD Srna ti ESS  concept des. (incl. l nteg&  analysis) WCLL BOP Small ESS conceptdes. (incl. lnteg&a nal.) 
HCPB SOP concept and provisional 
a.i  HCPB BOP ICD conce  t des  incl. l nte  &anal  sis  selection of DEMO WCLL SOP  Concep  esign ;_g BOP o  tions desi  n develop  ment &inte ration stu 
"' "' Gaal: Concept design devefopmen I of HCPB  and VvCLL BOP optio ns  DePsriegn lirroifnaPryHT  SC+oBn cOePp tf or  foofr  PDHET M +S(iOcPl  ::,  o  Prehm. INCLL BO PDCD Sm ll ESS  DEMO (incl. lnt &  l.)  lnt &  n l.n) 
a ana a concept de s. (incl. I nteg & a nalySs) 
I  I  1  PHTS+BOP conce  design 
· WCLL BOP ICD  d a n f □
· WCLL 80P  ICD Srna li ESS
Sm ll ESS  PCS  ��:;r��:nc:� �l�n�::-
a PCS architecture deS1gn &verif. 
architecbJre design
Small  • WCLL BOP No 
WCLL BOP  • WCLL 80P  No 
control  Storage:  PCS 
ESS:PCS  a architecb.Jre
Stor ge:  PCS 
optimization  a rchitecbJre design  design& ve rif 
Matuation Assess. of SOP options  Mat. Asse ss. on mai
Goaf: HCPB/WCLL  BOPa ssessment&verificalion ot compo nents feasibiMy and systems arch1tecture  WCLUHCP8  80P  n 
performan re  options Systems  nd 
a
components 
First Mat. Asse ss  on main WCLL/HCPB 
SOP options systems and components  PCS  oncept DEMO 
HCP8 ICD 80P  dv 88 
optim. a nd main 
relev. comp.design  Maturatio Assess. of SOP o  tions 
n 
Gaal" DEMO BOP assess&venf  of comp. feasibifily and 
sysfems archifecture performance 
Provistonal Mat. Assess  Fina l  Mat.  ssess on main SOP systs  on main 80  systs &comps. of DEMO   &comps  o  EMO WCLL/HCPB and DEM O  WCLUHC 8 and w Driver&A dvanced BB  DEM O w  iriver& 
Advance  BB 
· WCLL O,WS/  WCLL  review of 
m s:  PWreClimLL.  CCeV sCigSn  CO/VS Prelim  Aux. Systems  UpsdyasteteomfsWdCesLiLg nAux  CHCCINP8S CPHreWlimS / 
Design  Design 
· CVCS,CHWS, CONS concept 
a..  design for DEMO w �<D� · !í  CVCCSCI WCHSW  SI  Driver & 
d 88 
::,  3 "' 
o 
o 
<D  epf design 
Grant Deliverables 
IO  Deliverable  Date BOP.D.01  WPBOP PEP62  Dec.2021 BOP.D.02  Report on the preliminary concept design of DEMO WCLL auxiliaries (CVCS, CHWS, CCWS)  Dec.2023 BOP.D.03  Preliminary report on concept design of WCLL/HCPB BOP options & First Tech. Mat. Assess. of  Jun.2024 
BOP options syst. & components 
BOP.D.04  Update of Report on Preliminary Concept design of DEMO WCLL CVCS, CHWS, CCWS auxiliary  Jun.2025 
systems 
BOP.D.05  Report on concept design of WCLL/HCPB BOP options and BOP Maturation Assessment with 
rationale of provisional WCLL BOP selection  Dec.2025 
Grant Milestones 
62  This document will be subject to periodic revisions. This deliverable refers to the PEP approved in 2021. 
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BOP.M.02  Preliminary concept design of DEMO WCLL auxiliaries (CVCS, CHWS, CCWS) completed  Dec.2023 BOP.M.03  Preliminary concept design of WCLL/HCPB BOP options and First Mat. Assess. of BOP options  Jun.2024 
syst. & components completed 
BOP.M.04  cUopmdaptlee teodf  the preliminary concept design  of  DEMO WCLL auxiliaries (CVCS, CHWS, CCWS)  Jun.2025 BOP.M.05  HCPB BOP concept and provisional selection of DEMO WCLL BOP completed  Dec.2025 
lnternational Collaboration 
Possible collaboration on molten salt technology especially referring to the Helium - molten salt heat exchanger optimization 
lndustry 
Name  Description 
KAH  Concept  design  development  of  DEMO  He  blower  and  other  relevant  HCPB  BOP  ICD KSB  components and tech. assessment 
SIEMENS  HCPB BOP ICD plant development and optimization activities 
+t.b.d.
Activities supporting the design and optimi zation, the selection of best suited components, the high pressure system licensing of the new facility HELOKA-US for the implementation of the 
R&D campaign for Helium & Molten salt with Energy Storage loops testing 63
ANSALDO  NUCLEARE  Concept design development of HCPB/WCLL and DEMO w Driver and Adv. BB auxiliaries such ANSALDO  ENERGIA  as: CVCS, CHWS, CCWS 
Platom Oy  Concept Design Development of "Pulsed" PCSof WCLL BOP Direct Small ESS, WCLL BOP lndirect Empresarios  Small ESS and WCLL BOP Direct "No Storage" options and related experimental campaign for Agroupados +t.b.d.  development & validation of "pulsed" low pressure steam turbine and last stage blade and 
characterisation of rotor material and validation of manufacturing method. 
Concept design development of PCS for DEMO with Driver and Alternate BB and optimization of PHTS&BOP components 
lndustry  involvement  in the  new  facility  STEAM R&D  campaign:  (engineering design,  test matrix and test design definition, analysis) 
Cost assessment of nuclear systems components of PHTS&BOP for DEMO WCLL, DEMO HCPB and DEMO w Driver and Adv. BB 
Use oj Facilities 
Facility  Status  Scopeo/Use  Year Name  (New/Upgrade/ 
Commissioned) 
	HELOKA- US Ph. la- 1 
	New Facility for helium & molten salt heat transfer loop testing 
	Tests on a Molten Salt (MS) loop with an Energy Storage  2024 Q3-2025 Q2 System  (ESS)  for  investigating  the  thermal-hydraulic 
behaviour 

	HELOKA- US Ph. la- 2 
	Upgrade of la-1 
	Tests  on  Heat  Exchanger  (HX)  MS  side  geometry  of  2025 Ql-2025 Q2 interest  using  a  test  section  for  heat  transfer 
investigation 

	HELOKA- US Ph. la- 3 
	Upgrade of la-2 
	Tests on a Helium-MS HX geometryof interest using a test  2025 Q3 - 2025 Q4 section  to  investigate  the  overall  performance  under 
steady-state (pulse and dwell) and smooth transients 


63  lt has been agreed that lndustry involvement in the R&D campaign on HCPB BOP lndirect will be funded according to the cost category: Equipment/Other Good &Service  -New lnvestment in 2021-2025; whilst it is 
envisaged that 2026 and 2027 lndustry tasks (integrally developed by the lndustry) will be funded according to cost category Sub-contracting. 
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	HELOKA- US Ph. lb 
	Upgrade of la 
	Tests on a He-MS HX mock-up for investigation of steady- state (pulse and dwell) and smooth transients 
	2026 Q3 - 2026 Q4 

	HELOKA- US Ph. 2 
	Upgrade of la+lb 
	Tests on heat transfer loops {He new loop with improved performance  blower+MS  loops  &ESS)  in  fast  and operational transients as in DEMO. 
	2027 Q3 - 2027 Q4 

	STEAM Low Power {ENEA) 
	New Facility for SG Low Power ops. 
	Qual ification  of  a  promising  WCLL  water-water  SG technology at low power operation 
	2025 

	STEAM High Power {ENEA) 
	Upgrade of the STEAM Low Power 
	Qualification  of  a  promising  WCLL  water-water  SG technology  at full  power and in  pulse-dwell  transition operation 
	2026 Q3-2027 
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16WPDC:  Diagnostics & Control 
Work Package number  16  Lead beneficiary  FZJ 
EUROFUSION GA {24) 306 - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page 306 of 306
Work package title Start month Participant number 

Diagnostic and Control (WPDC) 
01-Jan-2021  End month  31-Dec-2025 Short name of 
Person months per participant: participant 
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25  CIEMAT  29.00 20  DIFFER  47.00 07  DTU  55.78 14  EK-CER  53.00 16  ENEA  287.38 11  FZJ  111.00 06  !PP.CR 26.00 21  IPPLM  155.00 22  1ST  157.00 24  JSI  67.00 27  KIPT  60.00 03  LPP-ERM-KMS  37.00 01  MPG  32.00 N/A  Not Allocated  15.28 1,132.44 
*Not allocated resources are related to further tasks to be placed in the future. Objectives 
The objective of the Work Package Diagnostic & Control (D&C) is to develop a feasible, integrated concept design of the DEMO diagnostics and control system that, with an acceptable confidence level, can be shown to provide reliable plasma control in DEMO. 
To this purpose, R&D of critical components will be conducted and the concept design and integration of  diagnostic systems for plasma control will be  developed. Based on these, the lifetime  and performance of those diagnostics under DEMO conditions (harsh neutron environment, particle fluxes, electromagnetic forces, etc.) will be quantitatively  assessed. Advanced control modules will be developed, and control simulations will be performed, taking into account the detailed properties of plasma scenarios and of the machine, in particular realistic diagnostics and actuator properties. The goal is to develop, refine and optimize the control system and the  DEMO parameters towards 
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achieving reliable control in high performance plasma operation. WPDC also contributes to an iterative improvement and refinement of the DEMO control requirements, with regard to feasibility and optimization. 
Description oj work 
The major R&D and design activities detailed below represent the high-level schedule for the CD Phase at the time of document production. Please refer to the WP Project Execution Pian for future updates. The WBS remains fixed throughout the phase. 
WPDC R&D 
· .  .  .  . 
2021  2022  2023  2024  2025  2026  2027 ■ 
I Prototvpe  develooment  & qualification sens ors  & electronics  1  r lrradiation  testina  of rnaanetic prototvpe  sensors for DEM O  I I Gaal: Hardware fabrica tion & definifion of irrad. rondif ions  J  l Gaal: Performance results for DEMO rele vant condif ions  I 
l ;=::I GrPParrdoooat1_t  =alootJ:t tHardware yoyppn eep  =ddower eevveel =loopapnmmdeep =nnett  r &f&oltr =aembsati tnnecgs=et o results of fdde =et teectcto or =rs s  ffoorr n=peluastrmo=na/=:I  I I CGTeoosmatilpn: gaPerformance raotfivdeetteescttoros frdeVlfise tteuhlf csctoof  lrols irmDfoaErtoMDrsOEM& rOesfh eriveealldenvinfagcnotfn opdrl itan1seomuntsar orna/dgiaamtiomn a  I I 
J 
I  I 
gamma  rneasurements  measurements under DEM O re levant conditions 
I.._G_oal_ H_ _ar_dw_a_r_e_an_d-'p_er_,or_m_a_n_ce_re_s_u�_s_ _____ _,,  I  I Goaf: Performance results f  orD  EMO  rele vanf conditions  I 
· ! 
3 .. l  I ::=I ;::::I I I mDGmDPGHPreroaeeooaovramatogtda ==seofnlw:tot:l ueoyHynVratpppseIracmaeetrmer =l =ide dNaedddenqtineaeeutoatvvvtiI�:�:;rn o.o!ee =e =Inbfl& !ooonDinsfalled fopptesting uf!dmmVmf1e�=h =eetHalo :nanec �:chtpto ;nfoh ;rotofrrent ==rfyr mcsEoRnulCiercoorasnEgesc  =- =n& ouowtnrfeshtmrkeo=i :::::::: l errebnat sed aI I ] I I s ( 1 I I í urCM DDGGoal: eonmoeeaemspe mmaaelsnpoo:ufnnaVValidafion rfcssraeetatrtrrlmctiohaa1dsvetitianncetooitoiqtnnopeuoniseoofctff ooD miwnffreIgViqtetemhhusaodeHsisrflieerebautenhspl rrcontrol olieifeuiarreacmbmrdl uieblriocntrotcy eotsobununor nrttaerfsrd selotniaehaal rtdribbys isrnailon cismniteoyeg enaEd uasfdCnrsuoifodrioEnumeernmenmrpmsDoeelnfor aenaE-sntsmMmtfor uOtechnjque arOaegNmtndrreeeadeltnteneiasctvtcsiaamhecnna mhefnts maunder medsnetEnunrCdcteiocmDRUnoot neEnhrnotsMertla osvOtl iin a rqeslehuvnant tI & cRonodgiotwionss ki coil  I J I I I l I �o�. 1 fo I: rHDarIV�  h a I 
I 
1
l Gaal: Hardware insta !led  J  I Goa I. Vafidation of alfernative controJ approach as a reliable oplion  I 
.l -------Gchoaan/n.-Hels ardware insta,-!led- ----J . I  Goa I: Validation  of rehable rmde control under  relevanl condlfions  !  l I 
r 
WPDC Design 
2021  2022  2023  2024  2025  2026  2027 
Development  of diagnostics for plasma  control on DEM O: Deve!opment of diagnostics for plasma contr ol on DEM O: physics design, 
physics design, feasibitity studies, CAD, performan ce feasibi1ity sb.Jdies,CAD,  performance  analysis,  RA.Ml (phase 1) 
ana �is.  RAMI (phase  2) 
Development  of detailed control function s, modules and strategies for all  Development of detailed control fiJnctions, modu les  and 
· g - „J! "'  plasma  phases (phase  1)  strategies for allplasma  phases(phase  2) 
· 3  Control  simu1atio ns for a quantitative  analysis and 
Q. ..  Control simulations for a qu antitative analysis and demonstration oft he  demonstration  of the controllability of tne DEMO plasma controUability of the DEMO plasma  (phase 1) 
(phase  2) 
ln the R&D section of the programme, critical issues will be addressed by prototype development and testing under DEMO relevant conditions. The feasibility and durability of magnetic measurements under DEMO relevant neutron irradiation will be addressed by developing prototype sensors, performing irradiation in a fission reactor, and conducting in-sítu and/or post-irradiation testing of their performance. As a means of risk mitigation, the feasibility of reliable equilibrium control of a tokamak plasma without magnetic diagnostics will be tested over  extended periods, for which reflectometry, ECE, IR interferometry and plasma-radiation measurements would play an essential role. Several prototype detectors for plasma radiation and for neutron/gamma measurements will be 
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developed and tested with regard to their long-term  stability of signals for DEMO relevant conditions. Concerning the signals used for detachment control, various spectroscopic approaches will be explored aiming  for  reliable  control  over  long  periods  under  DEMO  relevant  conditions.  The  feasibility  of divertor thermo-current measurements will be further tested and the limitations of the measurements arising from halo currents induced by plasma transients will be investigated.  Finally, the quantitative boundary  conditions  for mode  control  based on combined  ECE/ECCD (spatial accuracy  and required heating power) will be determined experimentally. 
ln the design part of the programme,  details of the diagnostic  layouts, integration,  space occupation in the tokamak and RAMI aspects will be further elaborated and the expected diagnostic performance 
will  be  analysed,  in order  to  verify  the  overall  feasibility  of the  D&C  concept.  The  list  of  control functions will be amended  and further  detailed;  the physics basis of advanced plasma control  will be further developed. The corresponding control strategies  will be worked aut in detail.  Finally, the D&C concept will be verified in detail by refined quantitative control simulations. Wherever needed, design iterations will be initiated to improve the overall performance and reliability of DEMO operation. 
Due to budget cuts impacting the available manpower in WPDC for 2021, and removing the budget for irradiation  testing  of sensors,  the  R&D work  in  2021  will  be  limited  to a review  of the  status  of knowledge, followed by a definition of priorities and a detailed planning activity for the essential  R&D 
to  be  conducted  in  2022-2027.  Several  milestones  and  deliverables  are  modified  accordingly  as compared to a previous version. 
Grant Deliverables 
ID  Deliverable  Date DC.D.01 WPDC PEP64  Dec.2021 DC.D.02 Report on prototype development for divertor thermo-current measurement  Feb.2023 DC.D.03 Report on hardware development for non-magnetic equilibrium control  Feb.2023 DC.D.04 Report on the technical preparation for NTM control based on ECE/ECCD  Feb.2023 DC.O.OS Report on prototype development and laboratory testing of magnetic sensors and electronics  Dec.2025 DC.D.06 Report on the development and laboratory testing of detectors for plasma radiation  Feb.2024 DC.D.07 Report  on  Prototype development  and  laboratory  testing of  detectors  for  neutron/gamma  Feb.2024 
measurements 
DC.D.08 Report on the preliminary design concept for all DEMO plasma diagnostic systems  Dec.2025 DC.D.09 Report  on  the  architectural  structure  of  the  DEMO  control  system,  describing  numerical  Dec.2025 
simulations of the control functions under realistic DEMO conditions 
Grant Milestones 
ID  Milestone  Date DC.M.01 Prototype for thermo-current measurement completed  Dec.2023 DC.M.02  Prototype components for non-magnetic equilibrium control completed Dec.2023 DC.M.03 Technical preparation for demonstration of NTM control based on ECE/ECCD completed  Oct.2024 DC.M.04  Development of the preliminary design concept for all DEMO plasma diagnostic systems Dec.2025 
completed 
DC.M.05 Development of the architectural structure of the DEMO control system completed, including  Dec.2025 
numerical simulations of the control functions under realistic DEMO conditions 
DC.M.06  Prototype magnetic sensors completed Dec.2024 DC.M.07  Prototype neutron/gamma detectors completed Dec.2024 DC.M.08  Prototype detectors for plasma radiation completed Dec.2024 
64 This document will be subject to periodic revisions. This deliverable refers to the PEP approved in 2021.
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lnternational Collaboration 
Ongoing  discussion  on collaboration diagnostics  development and testing for DEMO conditions (ref. VC meeting 23+24 March 2020) 
lndustry 
Name  Description 
tbd  Opto-mechanical design studies on the feasibility of optical measurements on DEMO Cosylab  System engineering (Cosylab as third party to JSI) 
LT Calcoli  Engineering contributions to the magnetic diagnostics (LT Calcoli as third party to ENEA) 
Use oj Facilities 
Facility Name  Status  {New/Upgrade/  Scope of Use  Year 
Commissioned) 
AUG and other  Testing of prototype components and validation  2022-2027 tokamaks  experiments 
Fission reactor  lrradiation testing of magnetic sensors  2022-2027 MST, OTT, JT-60SA  Demonstration of reliable equilibrium control based  2022-2027 
on DEMO relevant non-magnetic measurements 
MST, OTT, JT-60SA  Demonstration of DEMO relevant mode (NTM)  2022-2027 
control 
MST, OTT, JT-60SA  Demonstration of reliable detachment control based  2022-2027 
on DEMO relevant spectroscopic measurements 
MST  Demonstration of DEMO relevant divertor  2022-2027 
thermocurrent and halo current measurements on a 
tokamak 
MST  Comparative testing of candidate detectors for  2022-2027 
plasma radiation power 
Accelerator, fission  Testing of candidate detectors for neutron/gamma  2022-2027 reactor or large  measurements, together with collimators and 
tokamak  shielding components, in a DEMO relevant testing 
environment 
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17WPRM:  Remote Maintenance t 
Work Package number  17  Lead beneficiary  VTT 
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Work package title Start month Participant number 

Remote Maintenance Systems (WPRM) 
01-Jan-2021  End month  31-Dec-2025 Short name of 
Person months per participant: participant 
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10  CEA  236.94 20  DIFFER  12.00 07  DTU  314.00 14  EK-CER  224.00 16  ENEA  132.00 21  IPPLM  143.99 22  1ST  80.00 24  JSI  39.00 12  KIT  95.50 09  VTT  668.00 
1,945.43 
Objectives 
Framework Programme 9 (FP9) represents the concept phase of the DEMO design process, during which the WPRM project holds the following high-level objectives: 
1) WPRM will deliver Remote Maintenance Equipment (RME) concept designs for acceptance into the DEMO Technical Baseli ne by the relevant Configuration Control Board. Candidate RM E designs will initially be developed using assumed representative contexts. The documented capabilities of the candidate RME, formatted according to DCT requirements, will constitute the catalogue of RME in the Technical Baseline. This catalogue will serve to inform the design of DEMO in a "bottom-up" sense. Later, once maintenance activities have been defined in the Technical Base line and candidate RME assigned to those activities, the RME definitions will be subject  to  specific  interface  requirements. This  work  will  mean  (external) interface identification, definition, and control, in collaboration with DCT and the designers of the maintainable systems, to help select the RME conceptual designs for DEMO. t
2) WPRM will support the DEMO Central Team through the RM System Design Leader. This support will include: architecture assessments; contributing to design studies with other work
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packages; developing candidate maintenance sequences for the Transverse Function Leader; coordinating a RM consultancy service for other systems to improve design for maintainability and RME compatibility; and contributing to plant design reviews. t 
3) WPRM will actively manage technology risks associated with the RME commensurate with the design phase and pian maturity development accordingly. This will be both through design development and periodic assessment of technology state-of-the-art. Where necessary, this will lead to proof-of-principle testing during the concept phase and, from the end of FP9 into
prototype testing for the engineering phase. Both will require the coordinated development, construction and commissioning of test rigs and facilities. t
Description o/ work 
The major R&D and design activities detailed below represent the high-level schedule for the CD Phase at the time of document production. Please refer to the WP Project Execution Pian for future updates. The WBS remains fixed throughout the phase. 
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WPRM R&D (1/2) 
2021  2022  2023  2024  2025  2026  2027 
Technolo  R&DMana  ement and lnte  ratmn 
Goat  Tectinofogy-specific  design  proposals for RM Equipment  envisaged �r candidate remote maintenance processes 
o" "'Q. < o  Maintenance Scenario Srudies 
!!!  Gaal:Create deve!opment contexts (process, environmenf) for candidateRM  equipment "O ;o 
3 "'a„K!"'  RM GoaEquipment l:Cr eafe caDesi ndidatn eSdesign tudies for cafafogue PBS 
I Plant Design Studies  I 
I Goal: Supporl Pla n• t Designers  •  J  •  • 
11<>  I  I  I  111 LaserTechnolo_gies  I I 
· • 
I  Strand Management an d fntegration 
I Prio ritised R&D  Pian impfemenfed  br kI ey ena bfing technolog/es (TRL 3@  G2a}  • 
I Laser Technoloqies  1 I 
Goal: _Sub&ant1ate technology  for 
I Goal: Proaf ofConcept  (G2a) 
I  I  1technical  baseline 
1,-,AGr-oca__WePl_d,..ionf """""goT'"e_co hn _nc.oe l""op-gl i(eG_s2_ a _________ __,,I  l r A�re We lding Technoloqies  I 
b technofogyf or 
l,._ __1__·, _o__ _t c_I ...,,.__ ___ ____ v ___...,, I_______,1  :�1!:1 b�=1:!e 
I l --MG----oe ac fh :aPnriocoalf oPfi--,pCeo .,..-Cnco---enpnte----'-(cGti2onaT)-ec-hn-olog..--ie-s---- -..-1----- --.,,....1----- � I I •iMtCGeaeocnahcnhln:eaiScncuaitficobabn&1a TaPre enipctliiehan nteeo  tloegcihensofogy f  or 
r  I Brazina Technoloaies  I I BGroaazfi:nPaTr ooecfohfnColooI naciee sp t  (G2a)  I  I  I  I  l tGeocahtr n.csaul bsbata.snetf1i_antee technofogy for 
· . 
•�:P:p,e: :A:I g,:n:me: :nt�:T:e:ch:n□: :1o :g:e,:s::::::::::::::::::::::::::::::::::::::::::::::: 1 A 1 1 0 a I
I Gaal Proof ofConcepl (G2a)  :1-ii-ir � ; ''.siaun: 51a;",.1:��:;n �;;; for 
I  I  1 l lew  n,c 1b =  ,ne
I MachininqTechnoloqies  I li-4I  1M achininaTechnoloaies  I 11--c- - l��[footnoteRef:31]�r �of�C� �o- -e�pl�(G�2�a�)-----------------+o  b 1 e technofogy f  or  [31: ] 

Goa oo f  nc I  I  �°,;�i:�l b�:,;��
1,-M-e-ch_a_nic""a_l _F"'a_st_e_nn ,..-g"'T'"e-ch-n□- -lo-g"'e_ _s _. _______. _______, I  I M echanical F astenin n T Pr  Inn ÍP'-' I --G- oa- f: P- roo- fof- Co--,, nci--- ept-'--  (G-'- 2a)- - i- �I ------�I  --,-----"1   technical  ba.sefine 
I Gaal: Substantiate lechnofogyfor 
I 
I StrandM  anaa ement an d I ntearation  I I Priontised R&D Pfan  implemented br keyena bling technofogies (TRL 3@  G2a) 
Oynamic Simulation  ( ARTEMI S) D  n amic Simulation (ARTEMI S) developrrent 
develo  rrent 
Gaal. ProofofConcepl  (G2a) 
Goat  TeEi. in facility"" 
Operation and Control of R emoteM aintenance  Systems (OCORMS) Goat R&D resufts, PoP operafional demon strafion 
M  odel-Based Advanced Control for re mJte Operations (MARCO) development 
Gaal: Proof ofC  oncepf 
RM .M .01 - APCS performance results obtained using the TARM  facility 
RM .0.03 -APCS control System performance report from tnals onTARM ... R&D folloWng do  -selectio nat G2a is  bje ct bJ change 
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WPRM R&D (2/2) 
2021  2022  2023  2024  2025  2026  2027 
Strand Mana  ement a nd lnte  ration 
Pnoritised R&D Pian  implemented for key enabhrlg technologies (TRL  3@  G2a) 
Actuatora nd D-ivetrain Technologies 
Gaal.' Market Research,  Pro of ofConcepf (G2a) and Tested in Lab 
Seismic protection 
GoaJ: Design  guidance  (rufes) 
Hardware Characterisation Gaal: HarOWare llbraryldatabase 
Contamination Control 
GoaJ: Market Research (G2a) and Tested in Lab 
Strand Mana  ementa ndl nte  ration 
Gaal.' Prioritised R&O P lan irrplemented for key enabling fechnofogies (TRL 3 @ G2a) 
Coating Technologie s 
Goal: Market Research,  ProofofConcept (G2a) 
Sensor Technolo  ies" 
GoaJ- Market Research, ProofofConcept 
Synthetic Viewing 
Goafť Market Research, Proo  f ofConcept 
Desi  n To ots 
Goal: Market research and R&O resuJts 
Condition Monitoring 
Gaal: Market Research,  Proof of Cancept 
Human Fa ctor 
Gaal: Market Research,  PraofafCancept 
Strand Management and lntegrati on" 
Gaaf: Prioritised R&D Pian  irrp femenfed  for key enabJing technoJogies (TRL 3@ G2a) 
M odify and Operate TARM 
Gaat Design, b/Jlld, cammssion and aperate 
RM M .O1 - APCS periorman ce result s obtaine du  sin g the TARM faality 
RM .D.03 - APCS  contr ol system periormance  reportfrom trials onTARM 
R MTF - J usn·fi ca tio n _-tO  RM M _0 _ RM1F Sta keholder t-':iG":a:calé-""F: Fe':a':sib':,c;il:;clfy "'Sš';t:"ud-:;:-:-y  1 
Require rrents a pproved 
RM M .08 - BB RH 
fa cility Start First 
TestCa mpaign 
.. -------,=;;;;:��!,,.- �:: 88 RH facil ity -
RM .M .07 - BB RH  First Test 
-fa cility Start  qlG�""Ř�ivÍjr"fJJ.-;;Ca��m:e_pa�i�gn�--ll Comni ssioning  Gaal: Obtain  l Test Re suifs 
EUROFUSION GA {24) 306 - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page 306 of 306
EUROFUSION GA (24) 47- 5.2- Revision o/ Consortium Work Pian - tssue 2- 26-06-2024 (Decision) 
WPRM  Design 1/2 
2021  2022  2023  2024  2025  2026  2027 
"'  I OBAO RIA Svstem Oesian Manaaement and lntearation  I s:  I Goa I: Remot.r: m afflna�  concept designs acceptedinto the DEMO Techf'Noal Baselme  I m 
· � �· 3 " on Plant O  maintenance equipment including c:andidate 
RM .OD4 Pre lirri nary re pon  RM.OD5 Outline concepts of Ex-\kssel rerrote 
◊
"- ;i.  .A-chitectire .Assessments  equi pment capabi lity datasheets 
;j:o " " RMMD6 Re'Aew of Rermte Maintenance 
· a'§ o� · flls:".  1 1 PGloaanlt: .ProDE hMitOec .tttYa reima.Asi,,.;ise bs lsmea eronth sřteclufl? candidatesK.Jenflfed  1 1 (>  T6:jouolipinmgEMwit cha gt aa plo agnuael ysenis1r ies t,r RM 
· "  .AsFusneess1iomnse nt against Hgh-level 
· ai,,,, 
3 " 1G1toaaflf:l Cana.nnaoeb  acla' \ftRyMEfUi"ICto lomneale net eds 
;i.  vertfted atconceptle �, 
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[footnoteRef:32]WPRM Design 2/2  [32: Gaal: Outline toollng  concepts,  including  candidate  equipment capabJMy dafasheefs 
RM Support to Plant Systems Design 
Goal. Sup port fhe assurance o f plant  sysfem loofing and the definifion of interface products 
Design Management 
Gaal: Design prop osafs forCandidafe maintenance oper afions 
M aintenan ce Proces s Developme nt 
Goaí:  Support Maintenance  TRF-L 
S  stem Desi  n 
Goat  Outline syslem concepts 
RM Su pport to PI ant Systems Design 
Gaal: Support  the assurance ofp  lant syslem maintainabifity and the definition of interface produds ] 

2021  2022  2023  2024  2027 
Desi  n Mana  ement 
GoaJ.C· andidate design s forRemote Maintenance Equipment addedto th e Remote  Mainte nance Cafafogue 
M aintenan ce Pro cess Develop rne nt Goaf: Support Maintenance  TRF-L 
RM. M .05 Outline  concepts of  Ex-Vessel 1--""'RGMoo---'cE[footnoteRef:33]°"qPu=oip�pmu-,-eo-'nt """DCc'-esfca-'i 'c'-l ogn -ue-,,P-ocBSo:-------------- candid ate equi  pment capab ility datasheets  [33: n the pre-conceptual design phase, 2014-2020, the primary focus was on the development of maintenance schemes for the areas of greatest challenge, where novel solutions are required, and the outcome can drive the plant architecture. These included the in-vessel components, particularly the blankets, and the port access, particularly for the upper port. This was further supported by the outline development of ex-vessel maintenance schemes (transport, casks, hot-cells, pipe chases and chutes, active maintenance facility, etc.) to ensure maintenance constraints were included in the developing plant layout. 
The programme was supported by technology R&D in critical areas such as service joining, structural simulation, and real-time dynamic control of flexible objects. This was used to inform the technical viability of the architectural choices reported at the Gl review. 
The framework for WPRM du ring the conceptual design phase is organised to achieve a conceptual design for the primary DEMO Remote Maintenance Equipment by 2027. This equipment includes the tools, handling, and deployment systems required for maintenance and inspection and for rescue from all reasonably foreseeable RME failures. Early in FP9 the main drive of the work programme is to develop the in-vessel RME. ] 

iate a - -----i< > remote  ma in!E nance equip rnent including 
RM Su pport to PI ant Systems Design 
GoaJ: Supporl the assurance ofp  lent syslem mainfainability and the definifion of interface produds 
Desi  n Mana  emen t 
Gaal:C  anchdate  design s for Remote Maintenance Equipment added to  the Remote Ma 1ntenance Catalo gue 
Maintenance  Pro cess Development Gaal: Support Maintena nce TRF-L 
RM Equipment Desi  n GoaJ: Outline  AMF concep ts 
RM Su pport to PI ant S  stems Desi  n 
Gaal: Support the assuranc e ofp fant syslem maintainabifity and the definllion of  interface produds 
Desi  n Mana  ement 
Goaf: Candidate destgns fo r Remote Mainte nance  Toollng added to the Remote  Maintenance Catalogue 
Maintenance Process Development Goaf: Support Mainfenance TRF-L 
RM Tooling Design 
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lnitially, the RME designs are being produced to provide solutions to the preventative maintenance tasks. A significant number of corrective maintenance tasks are expected to be identified du ring FP9, however it is envisaged that much of the RME will also be applicable to the corrective tasks. 
There is a wide range of RME to be developed across most areas of the plant. lt is likely that the RME for the in-vessel and in-bioshield areas will be bespoke designs with a large novel element to them and some will have high technical risks. Conversely, ex-vessel RME is expected to be based on existing equipment designs and technologies from ITER and wider industry. 
The critical risks associated with the novel technologies, or their application, will be mitigated through technology R&D to a point where there is a reasonable expectation that the Engineering Design phase can be undertaken without changes to the maintenance equipment that will result in significant changes to the operating and maintenance strategy and therefore also the plant layout. Critical risks are those that could have a significant impact on the plant level risks for cost, 
programme, availability, safety, and power plant relevance. 
Grant Deliverables 
ID  Defiverabfes  Date RM.D.01  WPRM PEP [footnoteRef:34] t  Jun„2021 RM.D.02  RMTF (Remote Maintenance Test Facility) stakeholder requirements t  Dec.2021 RM.D.03  APCS control system performance report from trials on TARM t  Dec.2022 RM.D.04  Preliminary report on Plant Architecture Maintenance System Assessments t  Jun„2024 RM.D.05  Outline concepts of Ex-Vessel remote maintenance equipment including candidate equipment  Jun.2025  [34:   This document will be subject to periodic revisions. This deliverable refers to the PEP approved in 2021. ] 

capability datasheets t 
Grant Milestones 
ID  Mifestones  Date RM.M.01  APCS performance results obtained using the TARM facility t  Dec.2022 RM.M.02  Outline designs for upper maintenance equipment with process summaries achieved t  Dec.2023 RM.M.03  Outline concepts of Lower Port remote maintenance equipment including candidate  Jun.2024 
equipment capability datasheets t 
RM.M.04  Outline concepts of Equatorial Port remote  maintenance equipment including candidate  Dec.2024 
equipment capability datasheets t 
RM.M.05  Outline  concepts of  Ex-Vessel remote maintenance equipment including candidate  Jun.2025 
equipment capability datasheets t 
RM.M.06  Review of Remote Maintenance Equipment catalogue entries for RM Tooling with gap  Dec.2025 
analysis t 
lnternational Collaboration 
Country  Description of Coffaboration 
China  The value ofthis collaboration lies in the significant opportunityto contribute to the design and  
construction of and having access to dedicated remote maintenance facilities on the CRAFT campus that  serves as major hub for the technology development in support of the engineering design of CFETR.  Contributing to the design of these facilities aims at ensuring their suitability to add ress remote  maintenance solutions for DEMO. The foreseen collaborative work forms part of the Specific Agreement  #2B (EFDA_D_2RRN7) within the Project Pian on the Collaboration on CFETR/EU-DEMO Remote  Maintenance under the Technology Management Pian established between EURATOM and the  Government of China.  
The objective of this collaborative effort is the joint development of a viable technical solution for the  remote maintenance of breeding blanket segments of both CFETR and EU-DEMO. A set ofthree main goals  
is being pursued:  
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1) The initial goal is to jointly complete the design of a blanket segment remote handling system compatible with the requirements of both CFETR and EU-DEMO and with, in particular, the characteristics of full automation.
2) The second goal will consist of a detailed definition and subsequent implementation of test facilities within the Comprehensive Research fAcility for Fusion Technology (CRAFT) at ASIPP that will be used to verify and validate the proposed design as well as maintenance scheme.
3) The final goal will be the definition and execution of a test programme with three aims:
The r. . . emote hiiiaiii...nTdhleinbigislnas(vnuRekeHsest),itgshyaastitnoednmliontfgor cebaleisakdbeailsnityidg ntgeordoo wlcsothn stihsrtoouf:gh repetitive testing.
design verification,
investigation of tolerances to e.g. misalignment, sticking of blanket segments and other
· .  TTThhheee  tpinoi-prboeoidfroearlepmsiptoehvaceunr tdftoliinrn ggtr/acwanesslkpdsoinargtni dncasks gtobolalsna knfoedrttRsoeHog lpsmofeorntrstnsotno-tRhHe  pRoHr tpsorts 
· . 
· . .  TATThhhneeeaHcculatoosotskmuCtraereatllipncrsleacpcotoeenri vntheieanrcngatdoanlrirdnegsa etfocooornlusdsaaenrdyd bccask olanntkaeint mseegnmt estructure nts including turntables 
· .  TTTThhhheeeeHHHHoooottttCCCCeeeellllllll aaarerrreeeceaaaivfffoooinrrrgcnRaaeHsrwektoabcollfeaolsanrnmkpienaitpginesetfegonmraeensntc tesst opriackg eu p 
A phased approach of the implementation of facilities is  anticipated, going  from small facilities to test feasibility of critical design components, through facilities to test integrated actions all the way to full size 
facilit. y construction. ln particular, the following facilities are being considered for the first stage: 
Small facilities to test feasibility of critical design components 
· Pipe cutting and welding with in-bore tools
· Pipe cutting and welding with orbital tools
· An automatic connector mock up
· A double door mock up
· A blanket handling mock up with reduced height cask
· A vacuum vessel (VV) segment mock up with blanket segment mock up
Japan[footnoteRef:35]  There is foreseeable valuable mutual knowledge exchange through the broader approach on maintenance  [35:  Currently, no formal international collaboration is agreed ] 

strategies and technology. 
Korea2  There is foreseeable valuable mutual knowledge exchange with Korea Institute of Fusion Energy in Daejeon 
on maintenance strategies and technology. 
lndustry Collaboration 
Name  Description o/ Collaboration 
TBD by  Reporting on nuclear safety and regulatory compliance, hazard identification, and safe control of tenders  maintenance equipment. 
TBD by  lndependent review and verification & validation of maintenance technologies and designs, and tenders  optioneering assessments. 
TBD by  Engineering design and production of manufacturing drawings for test rigs and proof-of-principle tenders  maintenance equipment. 
Use oj Facilities 
The WPRM Gl  panel report states that "Experts strongly support the use of Proof-of-Principle (PoP) test facilities during the remainder of the pre-conceptual design phase and the conceptual design phase". 
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The existing TARM facility will be upgraded and used for the early-stage development and testing of control system principles developed by the adaptive position control system. 
The proposed BB handling facility aims at demonstrating the feasibility of vertical maintenance of the BB at DEMO-relevant scale and dynamic properties. 
Facility Name  Status (New/Upgrade/  Scope o/ Use  Year 
Commissioned) 
	Upgrade 
New 
	The TARM is a diverse and unique piece of equipment which will be central  to  the  R&D  programme  particularly  in  the  early development of control systems, and maintenance hardware. 
lt will be used throughout the concept design development as part 
of the suite of remote  handling  equipment for  compatibility  trials of both maintenance tools and component concepts in support  of the Design for Maintenance Manual. 
A  unique  new  test  facility  in  SOU Centre  for  Large  Structure Production.  lt  is required  to  demonstrate  the  feasibility  of  the vertical  maintenance  of  the  DEMO breeding  blanket  at  relevant scale and representative  dynamic  properties.  This will  allow  the validation,  verification,  testing,  and optimization  of the design of the  blanket  and  handling  system,  including  the  control 
architecture. 
	2021- 2025 
2024- 2027 


TARM 
Breeding blanket remote handling facility 
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18 WPMAT:  Materials 
Work Package number  18  Lead beneficiary  FZJ 
Work package title  Materials (WPMAT) 
Start month  01-Jan-2021 End month  31-Dec-2025 Participant number  Short name of  Person months per participant: 
participant 
10  CEA  827.63 25  CIEMAT  550.03 07  DTU  60.00 14  EK-CER  202.50 16  ENEA  393.51 11  FZJ  416.00 23  IAP  50.00 21  IPPLM  202.42 17  ISSP-UL  124.61 24  JSI  103.00 27  KIPT  78.51 12  KIT  951.33 03  LPP-ERM-KMS  335.36 01  MPG  165.35 13  NCSRD  92.00 02  OEAW  30.00 
os RBi  47.94 08  UT  120.00 
26  VR  74.90 09  VTT  133.14 N/A  Not Allocated  293.04 5,251.27 
· Not allocated resources are for irradiation and post-irradiation (PIE) activities. Objectives  - MAT
The main scope of the work package materials (WPMAT) is to develop and qualify three baseline materials, i.e. EUROFER steel for blankets and tungsten as plasma facing armour materials, and copper­ chromium-zirconium (CuCrZr) for divertor heat-sinks. ln addition, as risk mitigation, the optimization, 
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characterisation and industrialisation of the most promising advanced structural, plasma facing and heat  sink materials with improved operational performance, i.e. radiation resistance, ar  allowing improved design, etc., remains a basic part of the strategy. The specific objectives are to: 
· Carry aut a vigorous n-irradiation program in suitable Material Test Reactors on the reference materials and for conditions relevant to the design. This includes Post lrradiation Experiments (PIEs) to measure resulting material property changes.
· Qualify industrially manufactured baseline materials as well as the joining technologies under fusion environment conditions, in particular with regard to high heat flux performance and fusion neutron irradiation induced property changes.
· lmplement data in the Material Property Handbook  (MPH) and as  appendices to Codes & Standards (RCC MRx...). t
· Develop fusion specific small scale test methods towards standardization through definition of sample geometries, test validation and required interlaboratory comparison.
· Develop  DEMO  specific  design  rules  for  radiation  loaded  components  and  implement dedicated DEMO Design Criteria (DOC) including the assessment of fusion neutron irradiation effects by multi-scale modelling. t
· Further down-select industrially viable and upscalable advanced  material concepts for risk mitigation, with continued  optimization and characterisation in  the non-irradiated and  at selected irradiated conditions allowing benchmarking to the baseline materials with the final goal of implementation.
· Develop, optimize and validate multiscale modelling of interaction of high-energy neutrons with materials to assess changes of properties in real space and real time at various spatial locations in reactor components in order to mitigate the risk arising due to a potential late start of DONES/IFMIF.
Objectives - MAT/TBM
The ITER TBM is a nuclear pressure equipment, which implies nuclear safety regulatory obligations and conformity assessment. A full characterization of EUROFER-97 for TBM application in ITER still needs to be done. This activity encompasses four major elements: 
· Experimental campaigns in support of design rule s verification: specific, non-standard tests to verify conservatism of design rules.
· Experimental campaigns for EUROFER97 base material characterization to fill gaps in RCC-MRx material appendix A3.19AS: tensile, fatigue, creep and fracture mechanics properties of as­ received EUROFER97, including effects of irradiations on those properties. lrradiations and corresponding PIE included.
· Experimental campaigns for various EUROFER97 welded joints to populate RCC-MRx appendix A9.J 19AS:  tensile,  fatigue,  creep  and  fracture  mechanics  properties  of  several  types  of EUROFER97 welded joints (HIP, TIG), including effects of irradiations on those properties.
Description of work 
The major R&D and design activities detailed below represe nt the high-level schedule for the CD Phase at the time of document production. Please refer to the WP Project Execution Pian for future updates. The WBS remains fixed throughout the phase. 
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[footnoteRef:36]WPMATR&D  [36: . ( I Gldaeanlt:i fiScealetiodni a& n daefvperleodpirncteivne t omfomdeoJds eflos r effe. d s I J J � echanical p! roperties change in the context of a Vir tu al 
- I G�:�_.to:eport on predictii,e  capacity & assessment . p 11 Neutron Gaal" Teechffencictas lfgour iiden.vJineessse l  comp.  J I 
.ti.E.:..  lndicates inputto WPBB & WPDIV  1:::ilL "Medium" & " High" are defined by TSM hazard an alySis ] 

2021  "  2022  2023  2024  2025  2026  2027 
inputfor  - -
'."' MPH  G2 
I MPH 1s maior update for G2  I  [ MPH 200  update  I  I MPH 3'  update forfinaldesiqns 
I Gaal: Fiflgaps in MPH  I  I GoaJ: Es timate  reducUon  I  I Gaal: Provide  data brEDP 
Revise DOC  I l I G1'aadel: v  VeeloripDficrrOaeCnfiotrnepphoarst efo r BI BJ . & DI L IV GDdeaovav,.,nel:loS-pysmes lteeencmt ti ao& tn icvaalfl'ýidadtieocnrephase aseuncerlain fies  I  I Finalization  DOC for EOP road map 
I Goai: Set priority  I  I  L Goa I: Guid eline 
· [ I SGSaTaTl:  D-esfhinae pes e& t omf es. tahmodpolelosgy  1 I .I I Small Goal: lscale r radiatteiosnti nteg svalid t valiadtaiol in onfor RAF M stee 1s  I I T I I SGmoaa fll: -Sscatan led atestinq r. isationQ udoidcvelimnees n ts  lnput to r  ENS 
Risk-mitigation S:eels decision 
I 
I  Fabrication ofriskmitigation seels and 1s  phase characterization  1 lrradiation phase 
I Gaal: Large scate fa bncatian and data for re fecllon  l  'V  I 
· I I OGDoaSf:  S:eels Jn dusfprirael -s faubprpicaartti on studie s  I 1. 1I GODaaSl : sFteaeblrsic aatt einsdeumstir-ifainl ascfiza eled  (ton) produd  .  I fl . I PGraealiln: iCnaharvraicrrt aedriizaatit. oionn phase 
i  i 
Down•selection of r HHFM  Oec1sion on risk mitigati( � HHFM Í lndustrial fabrication risk mitigation  mate rial  1 [ Non.irradiation test campaign  I  FinaI report on risk mitigatio n 
I Gaal: Upgrade manufacturing readiness  J  I Goaf: fnput for sefection  I  'V  I  1� l 'V 
I  I  I  I  I  I  I 
11 ndustrial fab  of DC & HCO ma terials  r 
I Gaal: FiffMPH database gaps  r 
r EGlaeaclt:ncra• l cihnasuralatetorirssa (IVC) tion bekire R&O & fab  I II [ lGrraaadli:aQtiouna lcifk:amatpioa nia no f se/ected materials in 1'"' phare  I I  I Y,::1 qua lification phase 
· irradiation campaign.  . I I Qualification of DC cand idate materials  I I . I Goa/: MPH update forEDP 
Gaal: Venfication  af selection and design data 
f Sequentially I aunched irradiation campaigns for screening & MP H / DOC
I I I GG1s oaaaPllI: :EECcnaklgsmienpe gaeairqipnnsgsa indI aMmtaPplHfeos  rf toDer sIVGtiIn2BaqB(indeds.i gFn[footnoteRef:37]I B) [ I  Goa/  SupporIlMPH  &DDClcmardsEDP  l r  [37: ] 

112'... PIE campaiqn samples testinq  I 
�ata lor  High Priority  sigI n Rules ValidatioJ 
I i I Expenmental testing for Design 
Experimen tal testing for Design Rules  Experimental  testing for Oe sign Rules va1idation  Rulesvalidation. Ph_ 3  lnte me diate validation · Ph. 1  · Ph. 2  r-�  Goaf: Fina! TBM quaflficat ion ,n  d  ta lor 
Gaal:  Test carrpaig• ns •  I  [ Goa/ Dala for RCC-MRx  I  2029  M edium 
l )F  io rity Experimental testing for Base Material  I  J ExperimI I en tal testing for BaHseigI IMh.  apriority terial non-irradI I ,atjd BaEOsG2029 xlrradiation epeaesaMetal rilai:mnFina! eRnuqtaul& elaTBMqualification _s�PlivefIasEaq1til n!idinoga nsupport ftioorn BaPsheof .2in   I
lrradiation & PIE in sup port of Design Rules val idation • Ph.1  [ �s ,gn Gaal:  Test carrpaigns  I  ules 
V, idation nGuoaal Jifi: cTaet&io ncarrpaigns Ph.1 I l I Goal  Dala fo,-RCC-MRx  11 Experimen tal teI sting fI orGWelds oal: Fina/ qualTB1fi caMt ai:unallficat ian in 2029 I 
nuahf1caI t1on Ph.2  Matenal quaf1f1cat1on Ph.3 
I Gaal: Fina/ TB M L qualificat,an in 2029  I I I lrradiation & P!E for Base Mate rial  I  r I rradiation & PIE �r Base Mate rial  I rradiation & PIE in support of Weld 
Gaal. Hiaher 1rrad1afion BaseMetal  characterizati on 
Gaal: Law irradiationI Base Metafcharade I rizatian  I  I  chaI racteriz atian  I  I  I  I 
Goal: Fina! TBMqualification in 2029 
• 
I Joints & coatings  I [ Non-irrad  characteristics & definition  I 
I Gaal: Needs def1n. Hl  Goaf: 1�• ,ntermediate report  I 
I  I  I  I  I 
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Grant Deliverables 
ID  Title (short description)  Date MAT.D.01  WPMAT PEP67  Dec.2021 MAT.0.02  Report on DOC development and validation and update of DOC for down-selection of BB and DIV  Jun.2023 
design options (G2) t 
MAT.D.03  Major update of MPH on baseline materials for engineering down-selection (G2) t  Jun.2023 MAT.0.04  Report on non-irradiated test campaign on risk-mitigation steels  Dec.2025 MAT.O.OS  Report on non-irradiated test campaign on risk-mitigation high heat flux materials  Dec.2025 MAT.0.06  Report on irradiation qualification of functional materials  Dec.2025 MAT.D.07  Report on high priority non-irradiation characterization for base metal  Jun.2025 MAT.0.08  Report on high priority experimental test campaigns for design rule validation t  Jun.2025 
Grant Milestones 
ID  Title (short description)  Date MAT.M.01  DOC for BB & DIV down-selection at G2 t  Mar.2023 MAT.M.02  Neutron irradiation data available for baseline materials for MPH (G2) t  Mar.2023 MAT.M.03  Decision on risk mitigation steels  Dec.2025 MAT.M.04  Decision on risk mitigation HHFM  Dec.2025 MAT.M.05  High priority data from TBM baseline and weld characterisation for licensing available  Dec.2025 MAT.M.06  Experimental testing completed for design rules' validation t  Jun.2025 
lnternational Collaboration 
Country  Description of Collaboration 
RF  Neutron irradiation of structural materials up to 40-50 dpa 
US  Neutron irradiation of structural materials with emphasis on He-transmutation effects JP  Material Property Handboo k (MPH) for EUROFER97 / F82H, tungsten and CuCrZr 
JP  Development of DEMO specific structural design criteria 
JP  Modelling of fusion neutron irradiation effects (dose rate & He/H transmutation) 
lndustry 
Name  Description 
OCAS,  CSM,  Steel development and fabrication 
lndusteel 
Zoz GmbH  ODS-steel development and fabrication 
Belgian  Center  Upscaling of W-WC plasma facing materials 
for  Ceramic 
Research 
Louis Renner  Fabrication of Cu-based heat sink materials 
TEC-KNIT,  Tungsten fibre and yarn fabrication for reinforcement of Cu-based heat sink materials Haarlander 
Zoz  GmbH,  Dr.  Development and fabrication of self-passivating tungsten 
Fritsch,  MBN 
Nanomaterialia 
CEP  ODS-Cu development and fabrication 
UGITECH  Development and manufacturing of EUROFER97 wire for welding application VoestAlpine  Evaluation of large-scale manufacturing for RAFM steels 
AFCEN  Design Criteria Development 
Woods  Design Criteria Development 
67 This document will be subject to periodic revisions. This deliverable refers to the PEP approved in 2021
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Use oj Facilities 
Facility  Status  Scope o/ Use  Year Name  (New/Upgrade/Commissioned) 
BR2  Commissioned  Neutron irradiation  2021-2027 BRR  Commissioned  Neutron irradiation  2021-2027 DiFU  Commissioned  Ion  irradiation  2021-2027 JANNuS  Commissioned  Ion  irradiation  2021-2027 JUDITH  Commissioned  HHF testing (e-beam)  2021-2027 2 
GLADIS  Commissioned  HHF testing (neutron beam)  2021-2027 PSl-2  Commissioned  H H F testing (laser)  2021-2025 JUDITH  New  HHF  testing  (e-beam,  also  irradiated  materials  and  2024-2027 3  components) 
HADES  New  HHF testing (e-beam)  2021-2027 HELOKA  Commissioned  HHF testing (He-cooling)  2023-2027 Hot  Cell  Commissioned  Post-I rradiation Experiments  2021-2027 facilities 
Non-EU facilities 
HFIR  Commissioned  Neutron irradiation  2021-2027 BOR-60  Commissioned  Neutron irradiation  2021-2025 (FBR) 
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19 WPSAE:  Safety & Environment t 
Work Package number  19  Lead beneficiary  CEA 
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Work package title Start month Participant number 

Safety and Environment (WPSAE) 
01-Jan-2021  End month  31-Dec-2025 Short name of  Person months per participant: 
participant 
EUROFUSION GA {24)  - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page  of 
10  CEA  98.00 25  CIEMAT  69.00 16  ENEA  365.32 06  IPP.CR  98.40 21  IPPLM  39.50 24  JSI  48.00 12  KIT  240.86 18  LEI  85.00 13  NCSRD  15.00 09  vrr  61.04 N/A  Not Allocated  20.60 
1,140.72 
*Not allocated resources are related to further tasks to be placed in the future. Objectives 
The key objective of the work package Safety and Environment (WPSAE) is to ensure safety for the DEMO plant, which is obviously at the heart of all design choices in view of the licensing process. The steps towards this are as follows: 
· lntegrate the safety criteria in the design of the plant structures, systems and components. t
· Follow the design and conduct safety analyses of any plant system verifying that the safety requirements are satisfied. t
· Define the radioactive source terms versus time. t
· Verify that the operational and accidental releases are inside the defined safety limits.
· Minimise the radioactive wastes, particularly those at higher radioactivity level. t
· Extensively validate the tools necessary for the safety assessment.
· Prepare the documentation pack to support the conceptual design.
· Supporting F4E to perform safety analyses for the ITER WCLL Test Blanket Module.
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Description of work 
The major R&D and design activities detailed below represent the high-level schedule for the CD Phase at the time of document production. Please refer to the WP Project Execution Pian for future updates. The WBS remains fixed throughout the phase. 
WPSAE R&D  ffi'D'! 
2021  2022  2023  2024 ·�2025  2026  2027 
I l GLiPoabJ-:WQautaenrfriefk:aactifioonn  toefsHts- produc fion & pressure peak  J  > 
v- Experimental  campaign finalization 
W '-d ust - 02cc/water re-'--'-"'action tests  _ l ll-<� Critical temp  range c  fined [1--cGao'--'l"•� -Rr eccaccfo�fn"ra°'te cha�",ac-'-c"' ler"'s=a, 7h_on ______________
1--H c- �0-T �  - ---č-'02 '--'-':  re =a ct 'č--'ion --=--c te st "-'cs  �---��--1 11-c_>> M axirru m a!lowed 
L GoaJ: Oetonafion fhreshofd, pressure peak  - invent ory map 
I lt-;TcGr c:itio -:-au.-.m1"" o crve::at-e=nnt ititi"ocna:--;lc-:tieo=ns-=tso7f'T --:-,e:--;-f .n•,=w=&-=occhccec,:cm:::-:"=-=c,:;" -----------------1I -..  ->� Campaign completion 
f  ate aJs 1
( ln-VV dust& tritium inventory  rreasurement development 
11-"'-o a'• '-_::-:::::.:-=,"'-1=-" ,'-"'-'-"w'-'a"-'-/e-'-"'ec=c=-n -=v'-e :==-===-"-----------I 1-A V'D O I .a gno 5tic .  s tu ni n. g 
G I ld enli c a o n or s 1  b t h iq 1
II TG-aMaal:pT -d1ffinteuqsriaotino, ndi sintr r tibhuetrimonohaynddr acuolimc bciondaeti.a On tihnetr hsea afeffe�dceod d evofumes. s dev elopTmrietinut(mCd  aOsSeYtMo tAh, e  UpFuOb lTicRi, etc) .1 J v-„  Utphdeastaefety d vercsoi donesof 
Code develooment and qualification forliPb  ACPs inventorv 
1_G _ao_1_·_ os_oer_a__1e_e _va_1_av_ o1_,n__fo_r__, _e_a1e_s e_s_a_dnO___R_E __________...,._.,.,.. __ _  1 1  .7 
· r  •  lnrut for experimental c  rrpaIgn lt-;cI nGc:-va o-::-e..-s1-;- sHec;)[)l c.-_cc,ae71te" arc:ias-:--::-el dcc-hta"nrt-,-a ia"dti -,-oer7nis c:taocti -,-o n=-�to=-m�Wc;--,, E�vc,ro-,fe:-:r-, "ss",-:cccv-;Cc.-,c;zc-,- -------------1 1t""VDWaswtea sstteo roptim age foiz r attrio itin atE d 
m e  e ests 
lr ř,:GOust ;"o�a I d7eH:'i)[Jtréé-_"'itiae,ti1o7e":an se'-'t""'echc'é'naho","'a lo�dqy'::-etests   ,7isa"'7tio,.-n=-----------1 ----- n t devc: lopmenl _ +< •:> 
---------i1 l-C„ �� Sele ctsioonluotiof nssu itable 
I 1-éaMG-"ooa"-lteč'l. nH/O-refease i-;s';;ač'I tc:de7"tr:.:itic-=-aoccharaderisato: ;:'- c:c:;h:cn.:col=oi<ion gy '-' __ I """  Tec hpnr iocpaol ssoallu tio n 
-'e '--=':..: ec::-""- "-:__ 
I Test of technoloaies for actÍ\lated steel treatment  I 
i  ,I -G--oa f." R--ecy-cfin--g vs --seco■-nd--ary------waste produ-ctio-■n -- --- ,1 n-d'"us-tr_y_f'"ea-""s"'bJ i.li..J ty e  luation 
--,-
WPSAE Design 
2021  2022  2023  2024  2025  2026  2027 
I 
Prelirrinary  e lirri nary safety guid  lines  Final safety gui  e line s plant  safety 
r-,_ Final plant safety conditions  }-O 
bou ndary 
conditions 
DfaEiluMreO mOoodee ra tion a >-{ erneM d!iaarF  riniinntaearnl yf aapni)"V locuesretupm1i aantoeS d�dI eeu invarincetetdlaottpeffe ienmrgmePcenrtmvteaevl1nnmetanlnytoasr'\,)G riisyesDfcupatIonal l  Fin_ al mraaindtI_ aetnIoanncI I �e xppioasnurde evelopment  FraidnFiaI.nia'\,.,/'I nltJita_ooialcntPcinue orip ateuotvilsoaeuntnerated l Pre líni nary 
Prellrrinary  accidentI anatysis  I  I Panredl imdo ns/"V'\ aersy dmueJp FDinoBafErI &ealceBcaOisdBeeEsn t ana  lysI is F indaol smes apd oue f re�le,E   S.e BI s OaBnEd  and effect  }--0 
anafysis 
I  }-<)  rv 
-
[ Replacement & refurbishme nt stratEgy  f aste  manag ement a  essment  <>
Oecomrrissionina pian  Dismantling prograr  m 
WPSAE TBM Safety 
2021  2022  2023  2024  2025  2026  2027 
Literature review 
._,�;:�":::_'i-,C;::===e A.:::::;. ;�i: ,'-mc=: =ai"�:.:_o;:tv�=cn=oc="-:IsY•�,=,:::KJ"'·� =-n =-=p=o, =-ccc= =s" =,--c- =n" -,- =--" =- = ==- =" =- =" =- =nd L" =","'-,- =" = =o=-p =-. =- =- =- =- :..._K_>   T_BM_ sa_fe t_y d _ata _ li& _ up _dat _e  ________ Uapfdtayt e RTpBoMrt  
dvd in ve tor ie s i n wa te r a Pb lo ,s.
_2s� e e Accident S election and Ana  ses 
Gaal: FMEA, Design Basis Acc iden t san d Beya nd Design Bas  is Accidents report 
Pre li ni nary  Update  TBM Final Design Revie w  ITER RPrS  Desi  n Review 
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Grant Deliverables 
ID  Deliverable  Date SAE.D.01  WPSAE PEP[footnoteRef:38]  Jun.2021 SAE.D.02  GSSR[footnoteRef:39] vol. 1 (Plant safety guidelines) t  Dec.2021 SAE.D.03  GSSR vol. 6 (Accident sequence identification)  Dec.2021 SAE.D.04  GSSR vol. 3 (Source terms inventories) t  Dec.2022 SAE.D.05  ITER WCLL TBM FMEA Report  Jun.2022 SAE.D.06  ITER WCLL TBM Preliminary Safety Report  Sep.2023 SAE.D.07  GSSR vol. 7, 8, 9 (DBE & BDBE & external hazards preliminary analysis)  Dec.2024 SAE.D.08  ITER WCLL TBM Accident Analyses Report  Jun.2025  [38:  This document will be subject to periodic revisions. This deliverable refers to the PEP approved in 2021.]  [39:   GSSR - Generic Site Safety Report. ] 

Grant Milestones 
ID  Milestane  Date SAE.M.01  ITER WCLL TBM Preliminary Design Review  Dec. 2025 SAE.M.02  Characterisation of Pbli-water reaction in BB geometry completed  Dec.2024 SAE.M.03  DEMO Preliminary Safety Report available  Dec.2024 SAE.M.04  H-D-T-O2 detonation threshold & maximum allowed inventory map available Dec.2025 SAE.M.05  ITER WCLL TBM Fina!  Dec. 2026 
Design Review 
lnternational Collaboration 
Country  Descriptian o/ Callabaratian 
US  Fusion safety code development (Melcor-TMAP) 
US  Safety assessments in support of DEMO design work 
Japan  IFERC: collaboration within the frame of Task 5: 
(5-1) The identification of the source terms, 
(5-2) The completion of the first set of dominant accident sequences or postulated initiating event (PIE): 
identification and a nalysis, 
(5-3) Radioactive waste management, and 
(5-4) Promote development of standards for Fusion plants 
US  Waste management strategies 
China  ln the spirit of sharing safety approaches between China and Europe and in the interest of securing return 
on experience from the BEST design effort, a collaboration with ASIPP is valuable for the development of the safety demonstration of DEMO.  The collaborative activities will include 
••.  TChoen tpreibrufotiromnatnoctehoef easctcaibdleisnhtmal eanntaolyfspisl afours ibbelenachccmidaerknstsbfeotrwBeEeSnT DEMO and BEST
· The investigation of hydrogen isotope explosion 
· The characterization of wastes
· TChoen tprribouvtisioionnt ooft shuepdpeofritn iitnioanrroafnsafety ging a rglobal equiresafety mentsr efovriepenetrationsw for BEST
lndustry 
Name  Description 
CSM RINA with ENEA  Dust detritiation technology test (sintering and detritiation) 
Explosion - W dust - O2/water reaction 
Explosion - H-D-T - 02 reaction 
Test of technologies for activated steel treatment 
COMTES FHT a.s. with IPP.CR  Test of technologies for activated steel treatment Framatome with KIT  Test of technologies for activated steel treatment 
Decommissioning pian outline 
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Platom with vn  Decommissioning pian outline  
Waste recycling process optimization  
TBD with IPP.CR  Dust detritiation technology test (molten salt and induction detritiation of W  
dust)  
TBD  ln-W dust and tritium diagnostics development  
Use oj Facilities 
Facility Name  Status (New/Upgrade/  Scope o/ Use  Year 
Commissioned) 
	LifusS -ENEA Brasimone  Upgrade Q-PETE - KIT K arlsruhe Upgrade H3AT-UKAEAAbingdon t Commissioned 
	Pbli-water reactions 
Tritium retention tests 
ln-vessel material detritiation tests 
	2021-2024 2023-2026 2021-2024 

	Dust  Upgrade ENEA-Rina Frascati 
	Explosion - W dust - O2/water reaction Explosion - H-D-T - 02 reaction 
Test of technologies for activated treatments 
	2023-2026 

	MSO - Prague  Commissioned 
	Molten salt detritiation 
	2024-2026 
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20 WPENS:  Early Neutron Source 
Work Package number  20  Lead beneficiary  CIEMAT 
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Work package title Start month Participant number 

Early Neutron Source (WPENS) 
01-Jan-2021  End month  31-Dec-2025 Short name of 
Person months per participant: participant 
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10  CEA  159.00 25  CIEMAT  1,809.50 07  DTU  10.00 14  EK-CER  153.00 16  ENEA  455.00 23  IAP  9.00 06  !PP.CR 25.00 21  IPPLM  484.00 17  ISSP-UL  40.00 22  1ST  52.00 24  JSI  39.00 12  KIT  369.00 18  LEI  34.00 
os RBi  67.00 26  VR  72.00 
09  vn  37.00 N/A  Not Allocated  122.60 
3,937.10 
· Not allocated resources are mainly for tasks or responsibilities to be assigned at a later stage. ln addition,  a  reserve is kept for  managing  assignment of personnel to  the  Linear  IFMIF Prototype Accelerator (LIPAc) in Rokkasho, Japan.
Objectives 
For this Work Pian it is assumed that, during FP9, the construction phase of the DONES facility will be started on the reference EU site (Granada, Spain). As a consequence, a Project Team will need to be established to conduct the Construction Phase of the facility. The WPENS activities will be focused on 
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completing the engineering design of the different systems of the facility, on providing support to the Project Team in those transversal activities with a long-term impact and in preparing the operation phase. The latter activity will include developing operational expertise in running a number of facilities relevant for different processes that will take place in DON ES (some of which are already available, like LIPAc in Japan, while others will be built in the framework of the work package). 
The main objectives for the 2021-2027 period are: 
· To complete the engineering design of DON ES, to be transferred in phased manner - system­ by-system - to the Project Team in charge of the construction of the facility.
· Prototyping  and  qualification  of  systems  and  components  required  for  the  DONES construction.
· Support to LIPAc operation in order to get operation feedback and develop (and integrate in the design) operational expertise for DONES.
· Develop transversal activities with impact on long-term aspects of DON ES including operation (safety,  neutronics,  maintenance,  remote  handling,  RAM I  (Reliability,  Availability, Maintainability and lnspectability) analysis, control).
· Project  lntegration  (including  complete  requirements  identification  and  management, complete interfaces definition and management, CAD integration) as well as definition and implementation of a proper quality system.
· Support to licensing and permitting processes and CODA planning.
Besides  this,  it  is  planned  to  implement  an  action  to  promete  long-term  stays  (up  to  a maximum  of two  ppy  distributed  between a maximum  of  4 people)  of  key  WPENS  people (mainly  coordinators  and/or  system  responsible)  in  Granada  to assure  a  proper  transfer  of WPENS  developments  to  the  newly  established  DONES  Programme  Team  and  to  support some specific activities. 
Description of work 
DONES engineering Design: 
· Update  Buildings, Plant Systems,  Lithium Systems and  Remote  Handling design up to the effective start of the Construction Phase.
· Complete the engineering design of Accelerator Systems (taking into account lessons learned from  LIPAc operation) and Test  Systems (with special emphasis on the recently proposed maintainable Test Cell concept).
· Complete the engineering design of Central lnstrumentation and Control Systems including safety-related operational limits and general facility performance ranges.
· Planning and preparation of the lnstallation, Testing and Commissioning Phase.
Prototyping and qualification: 
· Assess and identify in a systematic approach the prototyping, testing and qualification needs and requirements in the Plant.
· Develop an experimental programme for the Lifus 6 facility.
· Contribute to the construction and exploitation a Li loop to demonstrate the Li purification procedures and the related components.
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· Develop an experimental program for the validation of sensors and diagnostics (i.e. Li target diagnostics, accelerator diagnostics, safety sensors and  actuators, neutron sensors  and detectors, impurities sensors).
· Contribute to the construction and testing prototypes of selected key components such as: Electromagnetic Pump, High FluxTest Module (HFTM), Start-Up Monitoring Module (STUMM), SRF LINAC high-beta superconducting resonant cavity and power couplers, Solid State High Power RF source, Quick Disconnection System for the Test Cell and adaptation of the existing prototype of the Target Assembly.
· Contribute to the construction and exploitation of a facility for Li Safety evaluation.
· Develop an experimental program for evaluation of mass transfer characteristics of Be-7 and other materials.
· Develop and experimental program for evaluation of risk associated to Argon injection in the accelerator vacuum tube.
· Upgrade and exploit the DRP Remote Handling facility.
· Perform  the  IFMIF-DONES shielding  benchmark  experiment  and  the  HFTM  mock-up experiment.
Support to LIPAc: 
· Develop a mirror-control room of LIPAc in EU.
· Assess the possible use of the LI PAc facility for the qualification of DONES components and systems.
· Develop a specific effort to identify lessons learned and integrate them in the DONES design and operation phase.
Transversal activities: 
· Prepare the Safety Analysis Report (SAR) following the last version of the Preliminary SAR and taking into  account  the evolution of  engineering  design including Safety and Radiation Protection requirements in the framework of the licensing.
· Progress in deterministic analysis for safety demonstration and licensing with identification of radiological and non-radiological hazards (as the fire hazard) and development of prevention and mitigation lines of defense leading to acceptable low risks. Also, the deterministic analysis will be supported as much as possible with Probabilistic Risk Assessments (PRA).
· Perform ALARA-compliant nuclear analyses and design optimizations, create database of source terms and beam-on/-off dose map, and further develop and adapt neutronics tools and
nuclear data taking into account specific commissioning and operation needs.
· Prepare the scientific exploitation of the facility, linked to the needs arising from the DEMO design.
· Prepare a Logistics and Maintenance Pian to optimize availability including the identification of the spare needs and maintenance policies.
· Optimise Remote Handling tools and operations to enhance maintainability and availability of the facility.
· Optimise design and maintenance process on the basis of RAMI estimates.
· Develop waste management policies and specific procedures.
Project Jntegration: 
· Consolidate a configuration management system.
· Systematic update the Plant and Systems requirements.
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· Continuously update the Plant layout (3D Model) and Systems modelling.
· Detailed definition and systematic update of interfaces between Systems.
· Update of Codes and Standards applied (and to be applied) in the design of the different systems as well as development of a number of Handboo ks.
CODA planning: 
· Prepare an integral Project Management Pian (PMP).
· Periodic update of the PMP chapters related to Commissioning and Operation activities.
· Prepare a Quality Assurance Pian (QAP).
· Periodic update of the QAP chapters related to Commissioning and Operation Phases.
· Cost estimates updates.
· Provide  support to licensing and  permitting processes by preparation of specific technical studies
The major R&D and design activities detailed below represent the high-level schedule for the CD Phase at the time of document production. Please refer to the WP Project Execution Pian for future updates. The WBS remains fixed throughout the phase. 
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[footnoteRef:40]WPENS  [40: 70  This document will be subject to periodic revisions. This deliverable refers to thePEP approved in 2021.] 

2021  2022  2023  2024  2026  2027 
◊  ◊ 
�1 5' l ( Design Co nfiguration &  Baseline 
Design Review 
_. 9 
A.  [Management & Coordinatio  n of PI 
· [safety and  neutronicsforoperation 
�� ��;!;'�i_IS  is:l. r- · �==[ RM= =AaMn=a =I ge==me =n =t& ==  Co ==ord =i =na =========================:ti =on o �fPL =A  ===================  
[ Logistics & M aintenance 
[ Test Systems Integrated Analysis 
Test Cell (TC) 
[ High FluxTest Module (HFTM) 
[ Start-up & Monitonng Module (STU MM) 
( Test Systems An dlla ries (TSA) 
( Facilitie s for Comple me ntary Experiments ] 
[Management&  Coordin ati on of  TS 
( Lithium Systems lnte grated Analysis 
Target  System 
( Heat Removal 
( llll]urity Control System 
( Management&  Coordination of LS 
( Accelerator Systems Integrated Analysis 
lnjector 
I 
RFQ 
I 
MEBT 
SRF Li nac 
( HEBT & Beam Dump 
( RFP  ower  System 
( Management &  Coordin ation of AS 
g> �  ( Project Management 
�]��[T=ec=hn=ic=a=l M=a=n=a=ge=m=e=n=t&=O=v==e=rs,=gh=t=======
,:j ;:i. � (D .2.  ,. Other  lrradiation Sou rce & Other Applications  ===============� 
a_ (  =
!!}.;;::::, ;  
IManagement& Coordination ofPMS 
()�=------------------------------�
og f1<> "� !!l  [ CCIOCOSASCy stSeysmtes mIn tegrated  Analysis 
Q��[���2  ,.[ M  �ac ..,...h1n =eP ...,,.rote �cti � on S ...,,.ys -tem - (M -[footnoteRef:41]S -)  ----------------------- .$f' CD �i� ::, .[ ,-S-afe-ty -(Co-ntro-,-l) S ,-ys -,,-tem --,-  -..,..,.,.,.,,------------------------ [Management &  Coordin ati on of CICS  [41: ] 

Grant Deliverables 
ENS.D.02  Prototyping, testing and qualification needs for IFMIF-DONES facility 
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ENS.D.03  Update of IFMIF-DONES Engineering Design Report-vl  Dec.2022 ENS.D.04  DONES Boundaries and lnterfaces Report including design review of lnterfaces  Jun.2023 ENS.D.05  Remote Handling Handbook and DONES Maintenance Pian update  Jun.2024 ENS.D.06  Update of IFMIF-DONES Engineering Design Report-v2  Dec.2024 ENS.D.07  Summary of experimental validation activities and consequences on IFMIF-DONES Design and  Jun.2025 
Operation 
ENS.D.08  DONES Integrated 3D Model  Jun.2025 
Grant Milestones 
ID  Title (short description)  Date ENS.M.01  Prototyping, testing and qualification needs for IFMIF-DONES facility  Dec.2021 ENS.M.02  Update of IFMIF-DONES Engineering Design Report  Dec.2022 ENS.M.03  DONES Boundaries and lnterfaces Report  Jun.2023 ENS.M.04  DONES Remote Handling Handbook and Maintenance Pian  Jun.2024 ENS.M.05  IFMIF-DONES Fina I Engineering Design Report  Dec.2024 ENS.M.06  Summary of experimental validation activities and consequences on IFMIF-DONES Design and  Jun.2025 
Operation 
ENS.M.07  Integrated 3D Model  Jun.2025 
Critical External Milestones 
Title (short description)  Date DONES Construction Phase Start  2022 Positive results from LIPAc  2023 Environmental Permit Granted  2023 
lnternational Collabo ration 
Collaboration in Broader Approach Phase 11, including support to LIPAc operation in  Rokkasho, Test and Target Facilities activities and neutron source design 
lndustry 
Name  Description 
Empresarios  Contribution to DONES Codes and Standards, Safety Analyses, Plant Layout, detailed design of the Agrupados  Main Building and Auxiliary Buildings, design of conventional and safety related Plant Systems IDOM  Contribution to DONES Safety Analysis and Engineering design of Test Systems 
BTESA  Prototyping and engineering design of the solid-state RF source 
ESTEYCO  Contribution to the engineering design of the Test Cell 
C3D  Contribution to the engineering design of the Test Cell, contribution to the engineering design of the 
RH maintenance for the TUC area; contribution to the engineering design of the Secondary and Tertiary Heat Remova I System of the Lithium Systems and to the analyses of the impurity distribution in the Lithium loop 
Ansaldo Nucleare  Contribution to Lithium-related systems and technologies as well as Control Systems 
!NETEC Remote Handling equipment and procedures 
AVS Engineering support for Lithium and Test Systems 
Fortum Contribution to Safety Analysis 
521 n novation  Contribution to Centra! lnstrumentation and Control Systems 
SERTEC  Contribution to transversal activities including Maintenance, Remote Handling and RAMI 
OROLIA  Contribution to  Centra! lnstrumentation  and  Control  Systems  and  Radiofrequency  Accelerator 
Systems 
Technetics Group  Design and prototyping of FDS connections for the Target System and HELICOFLEX gaskets 
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Use oj Facilities 
Facility Name  Status  Scope o/ Use  Year 
(New/Upgrade/ 
Commissioned) 
SUPRATECH (France)  Existing  Testing ofthe high beta and low beta  2021-24 
superconducting cavities (CEA) 
CIEMAT Materials  Existing  Validation of SSTT techniq ues (CIEMAT)  2021-27 Laboratory (Spain) 
High Power RF laboratory  Commissioned  RF systems (CIEMAT)  2021-24 (Spain) 
DRP facility (Italy)  Upgrade  Validation of critical RH operations (ENEA)  2021-27 Lifus 6 (Italy)  Existing  Corrosion database production and testing of  2021-27 
monitoring Lithium impurities monitors (ENEA) 
ANGEL facility (Italy)  New  Testing of getters for N im purity control in Li  2021-27 FLEX Helium loop  Existing  Tests of single irradiation rigs or capsules of the  2021-27 (Germany)  HFTM, possibly endurance/lifetime tests (KIT) 
HELOKA-LP Helium Loop  Existing  Tests of HFTM or STU MM prototypes under 1:1  2023-27 (Germany)  helium conditions (KIT) 
Liquid Metal laboratory  Existing  Handling (filling, extraction) of Na and SSTT  2023-27 (Germany)  specimens in capsules of HFTM (KIT) GALINKA gallium-indium- Existing  Lithium Free surface detection (KIT)  2021-27 tin loop (Germany) 
MARIA reactor (Paland)  Existing  lrradiation campaign for components  2021-27 
qualification (NCBJ) 
UTEC loop  New  Li loop for demonstration of Li purification  2021-27 
procedures 
LIFIRE (CIEMAT)  New  Li safety issues (Li fire risk in different conditions  2021-27 
of temperature and atmosphere; small to 
medium scale under discussion) 
MirDONES  New  LIPAc mirror control room for training and R&D  2023-27 
purposes (CIEMAT/UGR) 
LIPAc facility  Existing  Demonstration ofthe IFMIF - DONES accelerator  2021-27 
concept thanks for the engineering validation of 
a 1:1 scale prototype accelerator. 
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21 WPPRD:  Prospective Research & Development t 
Work Package number  21  Lead beneficiary  ENEA 
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Work package title Start month Participant number 

Prospective Research & Development (WPPRD) 
01-Jan-2021  End month  31-Dec-2025 Short name of 
participant  Person months per participant: 
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10  CEA  146.40 25  CIEMAT  246.80 30  CU  24.00 20  DIFFER  77.15 16  ENEA  214.65 11  FZJ  65.00 23  IAP  15.00 06  !PP.CR 152.90 21  IPPLM  35.00 17  ISSP-UL  65.87 22  1ST  12.00 24  JSI  26.00 KIPT  37.00 
12  KIT  51.80 03  LPP-ERM-KMS  57.40 01  MPG  313.27 13  NCSRD  24.00 02  OEAW  23.60 05  RBi  9.54 26  VR  5.00 09  VTT  88.00 N/A  Not Allocated  51.90 1,742.28 
· Not allocated resources are related to activities to be executed in the future, pending the outcome of ongoing tasks.
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Objectives 
Activities under Prospective R&D (PRD) are aimed at providing alternative, risk-mitigating, options for DEMO and/or a fusion power plant, targeting the delivery of commercially viable fusion energy. The focus is on research into promising alternative technologies that do not form part of the main DEMO programme  due to their current readiness level ar higher programmatic risk due to development uncertainty, but which offer the potential for improved reactor performance in the long-term, and/or risk mitigation in case the baseline options cannot be validated. These alternatives may naturally, if achieved  in  time,  be  re-adopted  into  the  DEMO  programme.  Additional  aims  of  the  WPPRD programme are: to identify long-term programmatic risks and start mitigation research, for example investigating  fusion  supply  chains  and  wider  industrial  issues,  and  to  study  the  scaling-up  and industrialisation of production and processes. PRD, in general, is set to encourage innovation in the wider European fusion programme. Technology development work within PRD is generally overseen by the DEMO Project Leaders. 
There is a significant break point following the G2 DEMO gate review in 2024, following which some of the risk mitigation options for DEMO may be promoted back to the mainstream ar down-selected. This has particular potential for impact on the heating and current drive and materials areas. 
The objectives in WPPRD during Horizon Europe fall into a number of categories which cover: 
· Tritium systems: investigations into paths to lithium-6 enrichment and continuation of the development of a continuous isotope-separation concept t.
· Magnet systems: development of high-temperature (HTS) winding pack options for tokamak magnets, including investigations of how to incorporate them into large toroidal-field coils. Development  of  HTS  quench-protection  modelling  and  identification  of  any  additional materials requirements.
· Breeder blanket: investigation and development of 'advanceď blankets to be tested in DEMO of commercial  fusion  reactor relevancy.  Development of dual-coolant  lithium lead  (DCLL) concept, in particular the identification of specific requirements for the concept including permeation barriers, which may have cross-over applications in other power plant systems. lnvestigation of other promising back-up blanket concepts (e.g. advanced HCLL, molten salts, ceramic, CO2, supercritical water) where synergies allow.
· Advanced steels: further optimisation (composition, heat-treatment) of advanced steels and oxide-dispersion  strengthened  (ODS) steels,  taking  into  account  advanced  manufacturing methods such as additive manufacturing techniques.
· Materials  modelling  (IREMEV)  t:  use  of  advanced  modelling  techniques  to  develop macroscale  tools  for  engineering  use  capturing  the  impact  of  fusion-spectrum  radiation damage (e.g. input into finite element models) and to help guide the development of materials design rules and qualification.
· Heating and current  drive: investigation of high-efficiency H&CD options such  as  photo­ neutralisation for neutra I beam systems and routes to incorporation of such technologies into integrated  systems.  ln  addition,  the  ongoing  risk-mitigation  development  of  NBI and  IC systems for DEMO in the approach to the G2 Gate Review.
· Tokamak power plant studies t: development of systems codes to study the impacts of new technologies on power plant performance and economics. lnvestigation of impacts of system failure rates on overall performance to allow optimisation of maintenance strategies and plant layout as resources allow.
· Liquid Metal  Divertors (LM D): develop a coherent conceptual cassette design suitable for DEMO. An appropriate qualification strategy will be devised, in which the development of
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divertor modules suitable for use in dedicated tokamak test facilities such as COMPASS-U and DTT will play a centra! role. 
· Stellarator power plant studies (SPPS): development of parameterised magnet, blanket, and physics models to allow the engineering of stellarator power plant concepts to be explored, and the investigation of remote maintenance concepts for such plants - more below
ln particular SPPS is a large area that requires some expansion. Mission 8 of the European Fusion Roadmap aims to bring the stellarator line to maturity focusing on the helical-axis advanced stellarator concept ( HELIAS). ln particular, the Roadmap foresees a review around 2030 on how to progress with a next-step stellarator device  (such as a burning-plasma experiment). Apart from  the key physics aspects for such a device, which will be explored by the Wendelstein 7-X experiment, there will be significant challenges for technology and engineering in the complex 3D geometry. SPPS will address the stellarator-specific engineering challenges in FP9 that are outside the scope of the tokamak DEMO activities. This will draw heavily on the knowledge embedded in the DEMO engineering and other synergies, hence the placement of this work here. 
SPPS  will  focus  the  R&D  on  the  non-planar  3D  magnet  system  (in  particular  in  light  of  new superconductor technologies); neutronic analysis and integration of 3D breeding blanket technologies; remote maintenance and handling options and solutions in the complex 3D geometry; and integration of  requirements for  other components, such  as  divertor, fuel  cycle, etc.  Furthermore, SPPS will improve and carry aut systems studies work to explore attractive and feasible options for a burning­ plasma next-step stellarator as well as HELIAS power plant. A persistent bottleneck in the stellarator engineering design optimization process is the availability of parametric models and/or tools, which can treat and handle the complex 3D geometry within reasonable time and resources. Consequently, SPPS will focus in FP9 on the development of such models and tools, which can be used to provide input for multi-physics analysis and  FEM simulations. Present  experience shows that the methods adopted for tokamaks do not work for sophisticated 3D stellarator geometry. SPPS will therefore be concerned with the development of appropriate stellarator-specific parametric models/tools for the 
magnet system, blanket, and vacuum vessel. 
First conceptual ideas for a remote maintenance scheme in stellarator geometry shall be developed utilizing the experience from the RACE team. t 
Other elements such as the divertor and the tritium cycle will be explored on a conceptual level to assess stellarator-specific requirements and their impact on the overal! stellarator plant design. The overal! aim, by the end of FP9, is a coherent and feasible stellarator power plant concept. 
IREMEV t - materials modelling - is also a significant area. The aims of this work are to understand the fundamental physics of material responses to radiation damage and use this understanding to identify  understudied or  otherwise  unexpected  phenomena  expected  for  materials  irradiated  to DEMO damage levels in the presence of large thermal, radiation, and stress gradients. lt will not be possible to experimentally examine the full range of possible environments materials in DEMO will be exposed  to,  and  theoretical  explorations  to  identify  the  most  concerning  issues  and  currently unpredicted  interactions  of  effects  are  therefore  required  to  provide  confidence  in  material performance  and  design  rules  drawn  from  limited data.  A further  target is  the  development  of macroscopic material property variations, including radiation-induced swelling, used in finite-element modelling codes to investigate the criticality of these effects in large-scale engineering structures. 
At the beginning of 2022, due to success in developing initial rules that could be included in multi­ physics codes to start including property changes due to radiation damage in simulations and the growing direct importance of materials modelling for the design of DEMO materials, IREMEV tasks 
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were moved from WPPRD to WPMAT and the tasks for the post-2021 period now appear in that work package. 
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Description of work 
The major R&D and design activities detailed below represent the high-level schedule for the CD Phase at the time of document production. Please refer to the WP Project Execution Pian for future updates. The WBS remains fixed throughout the phase. 
WPPRD R&D 
2021  2022  2023  2024  2025  2026  2027 
I R/PR - PSA experiments 
Gaal: Fu// underslanding of PSA aps, parameters, identificalion afmalena/s 
Gaal. H  T  determ·nation, performance ofs ing/e-stage enrichment a  aratus 
Optimisation of HTS manuf. routes  HTS ma n et options - windin  pack, TF desi n 1s sues Gaal. materiafs reqs. icientification  Gaal. HTS magnet cancepl 
DQL  con cept deveolpmen t ood requirement CE"()ture  DCLL con cept inte ration 
Gaal: Fu/I understanding offurther research reqs.  Goaf: updated conceptual design 
DCLL c on cept development and requ irement capture Goa/. DCLLb/enket interface requiremenls definition 
HQ..Lconcept deve!opment ood requirement capture  HQL  cancept integration 
Gaal.' Fufl understanding oftur therreooarch reqs.  Gaa I updated canceptual design 
HQL  liquid metal b ehaviour 
Gaal: MHD of lk/uicJ mela/s, lrilium  extraclion from lk/uid mela/s 
HQLtor DEMO concept 
Gaal: 'advanced blanket'  interface def. 
HQL  bacl<up solutions 
Gaal. testing off/ow-channelinserts 
· ;- :!!'9-� � � i�c�at�io�o_tc�ri_s�� 78_ti_on_�h7i��h_ea_t__flu�x-�_t_ff_ia�l�-��-� Fab_r �m_i_tiQ s
Goa/ Underslanding af consislenl manuf. appraach and scale-up 
�·� ;= 1Jj  Ill-
lndustrial manufacturing optlon s fora  dva nced stee ls  Scale-up of manufacture Gaal.' fdentification of manufacturing routes  Gaa I Bu/k sa mp/ es of steel 
Optimisation of ste� s 
Gaal: Oplimised oomposttion, heal trealment, compatible w,th availab/e manufacturing methads 
NBI high efficiency options 
Gaal. oplions for phaloneutralisal!an, extended pulse expeninents, Cs management 
I C antenna concept development 
Gaal: Antenna concept for DEMO, travefhng wave antenna 
NBI for CEMO NEG pump development Gaal: modelfing, experimentaJ demonEtration 
NBI for CEMO system development 
Gaal  extens,onbe:,ond ITER mcicJel!ing, syslem design, beam apt,cs 
NBI for CEMO: EIDPN experiment  NBI for CEMJ  BDPN experiment Gaal: model predictions, conceptua/ experimenlal design  Gaal Constructian of expe rimant 
�� �:2  ��  -Ga -al: - Fu/ -I un -ders -tan -din ----g of  -fur-ther- res-ear -;:chGr ::::::::eaqaul =i: rpeem =rfeonr =tms;ai =ndceen = teifviac =luatia =otino onf =;  midae =tnetni =faic/sal  =r/oenq  =uoifr em =maeten =rtisa f =s re =qs.  � ,,.  �  Power pant conceptual evaluation 
I  I  I 
Systems code development 
Gaal. param,tnc  magnet andb/anket mode/s, physicsbas,s 
Stellarator  piant conce t development 
Gaal: remote handf!ng concept, divertor concept, fu ef cycle a nafysis 
Prototype PFC constructioo and test 
Goa I. praof of principie, co//eclion af peiformance dala 
LMD proto  pe cassette de� n  COMPASS-U L f.O  cassette desi  n Gaal. COMPASS-Upr otofype module build and lest  Goa I COMPASS-U modu/e oomp!e te 
OTT LMD cassette de�  n Gaal. OTT module build and test 
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Needs for theory/modelling development 
Multi-scale modelling of radiation-damage structures and the induced changes in materials properties and dimensions are being developed, and the whole scope of the IREMEV programme is to develop the theory behind these models and make macro-scale versions available. 
For  stellarator  conceptual  design,  theory  and  modelling  support  is  required  to  facilitate  the development of parametric models that can accurately reflect the complex 3D stellarator geometry. Furthermore, high performance computing is required for e.g. Monte Carlo neutronics analysis. 
LMD requires development of SOLPS codes: one particular complication can be the high impurity level present during vapour shielding which may invalidate some of the assumptions -this needs specifically addressing, such as the usage of the BGK model in EIRENE for neutral-neutral collisions. 
Grant Deliverables 
ID  R&D Detiverabfes  Date PRD.D.01  WPPRD PEP71  Dec.2021 PRD.D.02  Report on feasibility and budget for beam-driven plasma neutraliser experiment (BDPN)  Dec.2021 PRD.D.04  Report on Liquid Metal Divertor (LMD) programme  Dec.2023 PRD.D.05  Report on IC and NBI H&CD potential for DEMO  Dec.2025 PRD.D.06  Report on options for a feasible and attractive next-step stellarator as well as extrapolation to a  Dec.2025 
stellarator power plant 
Grant Milestones 
ID  Mites to nes  Date PRD.M.01  Decision point for Beam Driven Plasma Neutraliser (BDPN) experiment  Dec.2021 PRD.M.02  Feasibility assessment for cryogenic irradiation of HTS samples  Dec.2021 PRD.M.03  Completion of improved LMD prototype testing in HHF devices  Dec.2022 PRD.M.04  Completed review of design space boundaries from tokamak systems code  Dec.2022 PRD.M.06  NEG pump design evaluation for NBI completed  Dec.2023 PRD.M.07  Parametric design models for stellarator systems code available t  Dec.2024 PRD.M.08  Decision on NBI and IC as risk-mitigation options for DEMO  Dec.2025 PRD.M.09  Prototype LMD module design complete  Dec.2025 PRD.M.10  Flow channel insert (FCI) option assessment complete  Dec.2025 
lndustry 
· Non-planar superconducting coils for industrial applications.
· Bulk high temperature superconductors for industrial applications
· Advanced materials manufacturing and processing
· Development of porous matrices for high heat flux applications (c.f. heat pipes, EUV lithography sources)
· New materials and coatings with good compatibility with LMs (c.f. 4th generation nuclear fission)
· Development of novel microfluidic devices that incorporate the above properties
71  This document will be subject to periodic revisions. This deliverable refers to the PEP approved in 2021. 
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Use oj facilities 
· W7-X, LHD (within lnternational Collaborations)
· High-Performance computing (for e.g.  Monte-Carlo  simulations, materials modelling/lREMEV, LMD)
· For LMD prototype testing: AUG, COMPASS-U, DTT, linear plasma machines (Magnum-PSI, QSPA), high heat load devices (e.g. OLMAT)
· ELISE, for NBI testing and development
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22 WPSES:  Socio Economic Studies 
Work Package number  22  Lead beneficiary  ENEA 
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Work package title Start month Participant number 

Socio-Economic Studies (WPSES) 
01-Jan-2021 End month  31-Dec-2025 Short name of 
Person months per participant: participant 
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25  CIEMAT  49.90 20  DIFFER  34.70 14  EK-CER  35.00 16  ENEA  133.80 21  IPPLM  20.00 24  JSI  20.00 03  LPP-ERM-KMS  15.00 01  MPG  2.50 02  OEAW  20.00 N/A  Not Allocated  1.50 332.40 
Objectives 
The main objective of the Socio Economic Studies work package is the identification of the economic and social conditions for an effective support to fusion power deployment in a future global energy market. While Social Studies investigate and assess the current attitudes of lay public, stakeholders and media towards fusion technology, Economic Studies develop scenarios of the global energy system evolution in order to assess benefits of nuclear fusion power integration in future energy systems as well  as  identify  possible  issues  in  advance.  Outreach  activities  are  aimed  to  keep  an  effective communication of project outcomes with lay citizen and stakeholders. The WPSES research activities are intended to provide scientific evidence to be possibly used for shaping strategies to promote fusion integration in future energy systems. 
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Description of work 
The Economic and Social Studies will be carried out separately, but interna I interactions are envisaged. Collaboration with WPCOMM will be also pursued. 
Social Studies 
The  Social  Studies  work  pian  incorporates  a  variety  of  methodological  approaches  to  further understand and monitor public attitudes and acceptability of both nuclear fusion and related research activities. Special  attention  will  be devoted to the engagement with lay citizen and stakeholders. Among others, the new climate and  energy national policies and  the consequent energy systems evolution, the progresses of the  international fusion  experiment  ITER, and  the evolutions of  the international fusion research roadmaps will be topics of discussions lay citizen and stakeholders. 
A  Fusion  World  Café  will  be  designed  and  validated  in  different  EU  countries  to  promote  a comprehensive and direct dialogue on fusion technology with representative of society (lay citizens as well as stakeholders like policy makers, scientists, NGOs... ). Fusion will be not discussed as a stand­ alone technology, rather as part of a broad energy context, specifically as one of the possible carbon­ free energy technologies that will be part of future energy systems. The involvement of experts in areas outside nuclear fusion  (e.g. renewables) will be sought and promoted in order to gather the widest range of perspectives on the issue. 
Lay attitude towards fusion and energy issue will be further monitored by a new European Survey in 2023 which follows the successful web-survey carried out in 2018 in 21 EU countries. Because of the general little knowledge about fusion technology, the survey can  be used to study the effects of scientific and objective information on persona! opinions and can work as educational tool also. 
As a continuation of the activities carried out in WP19-20, the public attitude will be monitored also through the analysis of traditional media (newspaper) and social media (e.g. Twitter, Facebook, e.g.). 
Economic Studies 
The Economic studies research activities will be devoted to the development of new energy scenarios based  on  the EUROfusion  TIMES  Model  (ETM) in  order  to  investigate  a wide  range  of  possible evolutions of global and national energy systems. Specific tasks will be set up to study a variety of factors that could have effects on nuclear fusion technology deployment, such a as: fusion material availability, industrial readiness, economy; nuclear fission phase-out; availability and costs of resources for biofuels production; land use of renewable energy technologies; availability and affordability of CCUS  (Carbon  Capture  Usage  and  Storage)  technologies; future  technological  choices  for energy production (e.g. hydrogen) as a consequence of the progressively more ambitious national climate policies. Energy scenarios will provide bases  for delineating alternative strategies to mitigate any possible issue that may prevent, limit or slow down the entrance of nuclear fusion in the global energy market.  Energy scenarios will be further assessed to explore the role of nuclear power towards an effective and efficient transition zero carbon power system. Specifically, the European power system development  required  to  achieve  the  carbon-free  electricity  generation  resulting  from  the  ETM scenarios, will be studied through dispatch models in collaboration with the Joint Research Centre. ln particular, the integration of centralized and distributed energy generation by nuclear fusion plants and  renewable  sources,  respectively will  be  analysed.  ln parallel  to  modelling  activities,  further research  will  be  carried  out  to  keep  the  ETM  model  updated  with  the  energy  technologies development as well as models of economy, society and cli mate future developments. 
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[footnoteRef:42]Outreach activities  [42: ES.M.04  EU energy system model linked to ETM  Oec.2025 ] 

A special focus will be put on conceptualizing the modelling of the outreach activities for fusion research dissemination, besides an active outreach programme on SES results. Active participation to workshops and conferences is  envisaged and resources will be  pursued in  keeping an  effective communication with lay citizen and stakeholders through the web as well. 
Grant Deliverables 
ID  R&D Deliverables  Date SES.O.Dl  WPSES PEP[footnoteRef:43]  Oec.2021 SES.0.02  Report on citizen/stakeholder consultation  Oec.2022 SES.0.03  First report on energy market scenarios and modelling  Oec.2022 SES.0.04  Report on attitudes towards nuclear fusion  Oec.2024 SES.O.OS  Second report on energy market scenarios and modelling  Oec.2024 SES.0.06  Overall report on socio-economic research on nuclear fusion  Oec.2025  [43:  This document will be subject to periodic revisions. This deliverable refers to the PEP approved in 2021. ] 

Grant Milestones 
ID  Milestones  Date SES.M.01  Update of EUROfusion scenarios completed  Oec.2021 SES.M.02  Sta ke ho I der/expert/ citizen consu ltation exe rcise completed  Oec.2022 SES.M.03  Second public attitude survey on fusion energy completed  Oec.2023 
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3.4 Communications 
23WPCOMM:  Communication 
Work Package number  23  Lead beneficiary  MPG 
Work package title  Communication (WPCOMM) 
Start month  0l-Jan-21  End month  31-Dec-25 Participant number  Short name of  Person months per participant: 
participant 
10  CEA  2.00 
2.00 Objectives 
The Communications Office will adopt a new stakeholder-oriented, results-driven role for Horizon Europe in an effort to become more proactive, strategie, responsive, effective, impactful and efficient. Partnership and collaboration will help speed these efforts and help developing a more coordinated approach  to  communications  across  Consortium  partners  through  FuseCOM  (the  Fusion Communicators network). 
Efforts will target the following audiences and outcomes: 
· Citizens of Consortium Member countries: a) raise awareness of fusion and European fusion research efforts, specifically EUROfusion; b) improve support for continued fusion research and EUROfusion funding; and c) engage with citizens and adopt citizen-science;
· European Fusion Community (including Alumni): improve awareness and alignment within the PMU and the EUROfusion Consortium;
· Students and EU ROfusion Fellows: involve them in promoting EUROfusion and attracting new students (with emphasis on diversity and inclusion) to pursue studies and careers in fusion;
· lndustry: promote industry partners and spin-off technologies;
· Journalists: build and leverage relationships through an expanded media effort;
· Politicians & Public Sector: improve awareness and support of fusion energy, fusion research and the EUROfusion Programme and its Consortium Members; promote the value of fusion research in the short (return-on-investment, spin-offs, and technology transfer) and long-term (environmental and societal impact); collaborate more dosely with the European Commission;
· Global Fusion Community: improve EUROfusion's presence and influence globally.
Description o/ work 
The Horizon 2020 focus on fusion devices appealed to technical and scientific audiences. ln an effort to appeal to a broader audience, the Horizon Europe focus will shift onto the people working in fusion, their passion for solving the fusion puzzle, and the collaboration and diversity at the heart of the EUROfusion. EUROfusion will also communicate the progress that has been and is being made. 
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Fusion in Europe 
Over the course of Horizon 2020, the Fusion in Europe magazíne changed from an interna! newsletter into a publication with externally-targeted content. During Horizon Europe, the magazíne will evolve into a monthly digital newsletter, increasingly promoted to reach the general public. The diversity of contributors will be expanded, reflecting the diverse and collaborative nature of EUROfusion, and the commitment is to provide different points of view while better representing the unique approach and vision of the EUROfusion Programme. 
Traveling exhibition (Fusion Expo "Power to the People") 
At its 38th meeting on 14 Apríl 2022 the EUROfusion General Assembly agreed on the termination of the  Fusion  Expo after having considered  the current  and potential overspending, as well as the unfavourable risk/benefit relation, i.e. low outreach due to low running time. The unused Fusion Expo budget will be moved to Communication activities with a stronger outreach and much less financial risk. 
FuseCOM 
The Communications Office facilitates the network of communicators in fusion research (FuseCOM). The  Head of each Research Unit selects a member of staff to act as their communication contact person. The Communications Office will continue remaking FuseCOM even more valuable in order to improve  its value  to Research Units over  Horizon Europe. On  top of  a more  informative  weekly newsletter, monthly video conferences providing valued presentations and training, and an annual networking event, the  Communications Office will be running turnkey news campaigns as well as workshops aimed at creating ever more communication resources for Consortium Member use. 
Deliverables 
The list of deliverables will evolve over the course of Horizon Europe, reflecting a more proactive, adaptive and ambitious-yet-reasoned approach to communications. 
Grant Deliverables 
IO  De/1verables  Date COMM.D.01  Summary Report 2021 on FuseCOM (Annual meeting with training; 10 video conferences,  Dec. 2021 
incl. presentations; 48 weekly newsletters, highlighting main topics) 
COMM.D.02  Summary Report on 6 issues of the Fusion in Europe newsletter in 2021  Dec. 2021 COMM.D.03  Annual Communications Report for 2021 including Fusion Expo update  Dec. 2021 COMM.D.04  Summary Report 2022 on FuseCOM (Annual meeting with training; 10 video conferences,  Dec. 2022 
incl. presentations; 48 weekly newsletters, highlighting main topics) 
COMM.D.05  Summary Report on 6 issues of the Fusion in Europe newsletter in 2022  Dec. 2022 COMM.D.06  Annual Communications Report for 2022 including Fusion Expo update  Dec. 2022 COMM.D.07  Summary Report 2023 on FuseCOM (Annual meeting with training; 10 video conferences,  Dec. 2023 
incl. presentations; 48 weekly newsletters, highlighting main topics) 
COMM.D.08  Summary Report on 6 issues of the Fusion in Europe newsletter in 2023  Dec. 2023 COMM.D.09  Annual Communications Report for 2023  Dec. 2023 COMM.D.10  Summary Report 2024 on FuseCOM (Annual meeting with training; 10 video conferences,  Dec. 2024 
incl. presentations; 48 weekly newsletters, highlighting main topics) 
COMM.D.11  Summary Report on 6 issues of the Fusion in Europe newsletter in 2024  Dec. 2024 COMM.D.12  Annual Communications Report for 2024  Dec. 2024 COMM.D.13  Summary Report 2025 on FuseCOM (Annual meeting with training; 10 video conferences,  Dec. 2025 
incl. presentations; 48 weekly newsletters, highlighting main topics) 
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COMM.D.14  Summary Report on 6 issues of the Fusion in Europe newsletter in 2025  Dec. 2025 COMM.D.15  Annual Communications Report for 2025  Dec. 2025 
Grant Milestones 
IO  Milestones  Date COMM.M.01  Media Contacts List established  Jan. 2021 COMM.M.02  First issue of the Fusíon ln Europe digital newsletter  Feb. 2021 COMM.M.03  Media campaign in support of the JT-60SA first plasma ceremony  Sep. 2022 COMM.M.04  Media campaign in support of the JET DT2 experimental campaign completed  Jan. 2022 COMM.M.05  Annual stakeholder survey and communications strategy  Dec. 2021 
The Communications Office is often reacting (wherever possible proactively) on developments and events in all other Work Packages and in EUROfusion at large. This makes it very difficult to define detailed Grant Milestones for the full 5-year period. Within the Communications Office a time pian is constantly updated to be able to decide what actions are needed at what time. 
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3.5 Training and Education 
24 WPTRED:  Training and Education 
Work Package number  24  Lead beneficiary  MPG 
Work package title  Training and Education (WPTRED) 
Start month  01-Jan-2021  End month  31-Dec-2025 Participant number  Short name of  Person months per participant: 
participant 
10  CEA  2,127.93 25  CIEMAT  1,164.82 30  CU  272.05 15  DCU  122.76 20  DIFFER  756.51 07  DTU  295.11 14  EK-CER  193.23 16  ENEA  2,411.80 11  FZJ  372.22 23  IAP  74.07 04  INRNE  168.43 06  IPP.CR  458.48 21  IPPLM  365.56 17  ISSP-UL  55.95 22  1ST  300.02 24  JSI  238.59 27  KIPT  519.40 12  KIT  856.68 18  LEI  66.52 03  LPP-ERM-KMS  715.10 01  MPG  2,423.49 13  NCSRD  332.57 02  OEAW  419.71 
os  RBi  158.70 19  UM  64.11 08  UT  82.33 26  VR  306.50 09  VTT  803.12 
N/A  Not Allocated  4,957.65 
21,083.41 
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*Not allocated resources will be made available each year according to the number of PhD students listed in the yearly report by the Beneficiaries. Resources for the grants are allocated after yearly calls and selection of the most excellent researchers.
Objectives 
Training and Education were for the first time an integral part of the joint European effort in fusion during Horizon 2020. Building on the success of these activities, the proposed Training and Education Programme under  the  EUROfusion Consortium during Horizon  Europe aims  at  supporting PhD programmes in the fusion institutions and MSc student programmes across Europe, as well as at directly financing focused post-doctoral training programmes. 
EUROfusion provides support for the PhD programme in its Beneficiaries on the basis of the recent past track records in  PhD education in  each of their research institution. The support for  MSc programmes and the coordination of advisory missions to  countries with developing fusion PhD Programmes are performed by FuseNet, the European Fusion Education Network. ln this context, the specific role of FuseNet will be to assist the Consortium in the implementation of the peer review of the proposals on education by the different Consortium members, and in the monitoring of these educational activities. Members of FuseNet are universities with a fusion curriculum, fusion research labs as well as industries that are involved in fusion. FuseNet has harmonized the definition of joint criteria for the  European fusion master and doctorate,  coordinates the summer schools, acts as matchmaker for internships between students and industry, and organises joint educational events and tools. The possibilities in fusion education are made accessible to students via the FuseNet website www.fusenet.eu. The stimulation of FuseNet as a learning platform for all educational levels, should help increasing the pool of skilled people involved in fusion across Europe. 
The  EUROfusion Researcher and Engineering Grant Programmes are highly successful and will be continued in 2021-2027. They promote excellence among young researchers by competitively making available approximately 10 EUROfusion Researcher Grants (2-year postdoc grant) and 20 EUROfusion Engineering Grants (3-year training as engineer) per  year. Measures to enhance the number of engineers in  the fusion programme as it evolves towards greater emphasis on  engineering and technological aspects will be undertaken. 
Management: 
Programme Management Unit and FuseNet 
Description of work 
1. PhD and pre-doctoral Programme
This programme provides a direct support to PhD and pre-doctoral projects in the fusion institutions and university student programmes across Europe, promoting excellence and an appropriate balance of the topics in fusion engineering and physics. The total number of PhD students in fusion must progressively grow to meet the needs of fusion as it enters the commercial era, depending on the need for PhDs in industry, which has to be assessed. 
lt is important that the programme influence the development of fusion education to contribute to the development of human resources in fusion in line with the evolving roadmap. For this, the basis for high quality education across Europe should be widened, allowing students from all European 
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countries to benefit from the breadth and quality of education within the laboratories and Universities that are linked to Consortium members. Creating a common ground in Europe will naturally increase the attractiveness of the fusion field for students. 
ln order to strengthen the fusion links from laboratories and universities to industries, industry should be involved in the educational efforts. A job fair with possibilities for interviews could be organized in connection with the annual FuseNet PhD event. The Fusion lndustry and  lnnovation Forum (FIIF), formed by industrial organizations that are involved in the development of fusion energy, shall identify industries with significant fusion business and EUROfusion and FuseNet shall help by advertising to them the event and encouraging them to participate. As an increasing number of fusion-related jobs will be in industry, the FIIF is essential in the formulation of the required competences and needs, which could then be provided by FuseNet and EUROfusion. 
The primary focus of FuseNet remains on  MSc and PhD students. Nevertheless, it is important to stimulate fusion education also at earlier levels, to enlarge the potential pool of human resources, including improving the gender balance, and diversity in general. 
The recent past track record in PhD education in each research institution is evaluated from the actual number of PhD students and the number of PhD theses in fusion completed in the previous S years. To keep track of this on an annual basis, a PhD data base has been set up by EUROfusion. 
The assistance to the  Consortium for  PhD education and the management of the undergraduate support are covered by FuseNet with its established links with the Academie environment and praven experience in coordinating the education in fusion. 
2. EUROfusion Researcher Grants
The possibility of having prestigious post-doctoral fellowships, attributed on the basis of a competitive selection,  is  an  important  element of high-level  training programmes.  ln the  FP7  fusion research programme,  EFDA  implemented  the  Fusion  Researcher  Fellowship  Programme.  Following  the recommendation made by the Ad-Hoc Group "Survey of Human Resources in the European Fusion Programme",  endorsed  by  the  CCE-FU  on  21  March  2007,  the  action  aimed  at  "providing encouragement for excellence and career development by awarding grants similar to the Marie Curie type  fellowships"  (to which  fusion  researchers  did not  have  access).  ln the period  2007-2013 six Fellowship Programmes were launched by EFDA and 57 grants were awarded. This programme has continued during Horizon 2020 as the EUROfusion Researcher Grants programme (a total of 82 ERGs have been awarded).  Based on the past success, it is planned to carry out this programme during Horizon Europe with the same format. Within the agreed format, the selection is made by a group of about six independent experts. Each eligible application is evaluated individually. On the basis of this evaluation a shortlist of candidates is selected for an oral interview. Following the interviews a final selection for the fellowship award is made. 
During  the period  of the grant,  it is planned to encourage excellence and career  development of researchers who  are already  in  the  programme  or  attract  high  quality potential candidates from outside the programme. 
The  Researcher grants  will  be attributed at  post-doctoral  level or  equivalent. They will cover the salaries of the selected candidates and part of the cost of their research activities and missions for the duration of up to 2 years. 
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As for the EFDA Fellowship Programme, the Eligibility criteria have been elaborated according to the AHG Recommendations  endorsed at  CCE-FU, namely that  "the competition should be as broad as possible, therefore al/ recently attributed post-docs ... should be allowed to compete for this funding, although the proposals should be channelled through the Heads oj Associations." Thus, all candidates in possession of a doctoral degree and having started or starting a first post-doctoral or equivalent contract after PhD in a European fusion laboratory during the reference period are eligible as well as engineers with professional experience of at least 3 years and up to S years. The candidates shall work on a scientific or technical subject relevant to the Work Pian for the implementation of the Fusion Roadmap in Horizon Europe. 
"ln view  oj ensuring  the excellence  oj  the selected  fellowships and thereby creating a recognised "brand"", the  eligibility  criteria  have  been  elaborated  according  to  the  AHG Recommendations endorsed at CCE-FU, namely that "thefellowship should be awarded according to the sole exceptional quality oj the candidate and his/her proposal." 
A Cali will be issued every year with the goal of awarding about 10 Grants per year. 
3. EUROfusion Engineering Grants
An approach similar to the Researcher Grants is envisaged for the Engineering activities, to replace the former GOT  scheme.  The  EUROfusion  Engineering Grants  programme,  which has  already  proved successful in Horizon 2020 (in total 112 EEGs have been awarded), encourages excellence and career development of young engineers who are already in the programme or attract high quality potential candidates  from  outside  the  programme.  The  training  areas  will  be  defined  by  the  Programme Manager  in  consultation  with  Beneficiaries  and  the  Work  Packages'  Project  Leaders/Task  Farce Leaders. 
The EUROfusion Engineering Grants will be awarded at post-master and post-doctoral level. They will cover the salaries of the selected candidates and part of the costs of their research  activities and missions for a duration of up to 3 years. 
ln addition to the traditional  forms  of  the  Engineering Grants  the  option of  "shared"  or  "joint" Engineering Grants shall be investigated and tested, in which students spend a (large) part of their works in industrial companies which have multi-year contracts in fusion technologies. The benefit of this new approach shall be threefold, giving students a sound perspective for a later job in fusion technology in industry, supporting the tendency that fusion students stay in fusion and strengthening the  links  between  laboratories,  universities  and  industrial  companies.  Furthermore,  the  overall connection between grantees will be strengthened by organising joint workshops bringing grantees and mentors together. 
A Call will be issued annually with the goal of awarding about 20 Grants per year. 
4. Workforce preparation and training aspects of Knowledge Management
Knowledge management (KM) is the systematic creation, leverage, sharing and reuse of knowledge resources, as well as the activities that stimulate these aspects for optimal organisational performance. After the approval of the Knowledge Management strategy, the implementation of the appropriate tools will be conducted. lmportant aspects to the success of KM are the training of people and the establishment of processes.  ln collaboration with across the departments and DEMO  Central Team, integrated KM activities and a training programme will be developed. 
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ln order to assess the workforce needs of the coming phases of the Roadmap, an analysis will be made, and a consortium-wide survey will be conducted. This will include the assessment of the existing workforce, as well as of the competence needs for the generations to come. As developments are required  (and  hence  workforce  has  to  be  prepared)  in  various  domains,  varying  from  plasma laboratories to nuclear industry, collaboration will be sought with IO, F4E, EHRO-N, IAEA, to build on existing practices and coordinate an integrated assessment. 
Grant Deliverab/es 
fD  R&D Deliverables  Date TRED.D.01  Report on overview of European pre-PhD higher education  material and courses related to  Dec. 2024 
magnetic confined fusion. 
TRED.D.02  Report on the implementation of a revised PhD database and new workflow  Dec. 2021 TRED.D.03  Pian for the implementation of a training programme for EEG/ERG  Dec. 2021 TRED.D.04  Annual report on the Researcher Grants 2021  Feb. 2022 TRED.D.05  A Knowledge Management Strategy and lmplementation Pian for FP9  Jun. 2022 TRED.D.06  Book of PhD Research Profiles 2022  Dec. 2022 TRED.D.07  Overview of education programmes (doctoral, graduate and undergraduate) implemented in  Dec. 2022 
2022 
TRED.D.08  Annual Report on Engineering Training Programme 2022  Feb. 2023 TRED.D.09  Annual Report on the Researcher Grants 2022  Feb. 2023 TRED.D.10  Progress Report on Knowledge Management Activities 2022  Dec. 2022 TRED.D.11  Book of PhD Research Profiles 2023  Dec. 2023 TRED.D.12  Overview of education programmes (doctoral, graduate and undergraduate) implemented in  Dec. 2023 
2023 
TRED.D.13  Annual Report on Engineering Training Programme 2023  Feb. 2024 TRED.D.14  Annual Report on the Researcher Grants 2023  Feb. 2024 TRED.D.15  Progress Report on  Knowledge Management Activities 2023  Dec. 2023 TRED.D.16  Publication of the resu lts of the Europe-wide HR su rvey in fusion research and development  Dec. 2023 TRED.D.17  Book of PhD Research Profiles 2024  Dec. 2024 TRED.D.18  Overview of education programmes (doctoral, graduate and undergraduate) implemented in  Dec. 2024 
2024 
TRED.D.19  Annual Report on Engineering Training Programme 2024  Feb. 2025 TRED.D.20  Annual Report on the Researcher Grants 2024  Feb. 2025 TRED.D.21  Progress Report on  Knowledge Management Activities 2024  Dec. 2024 TRED.D.22  Book of PhD Research Profiles 2025  Dec. 2025 TRED.D.23  Overview of education programmes (doctoral, graduate and undergraduate) implemented in  Dec. 2025 
2025 
TRED.D.24  Annual Report on Engineering Training Programme 2025  Dec. 2025 TRED.D.25  Annual Report on the Researcher Grants 2025  Dec. 2025 TRED.D.26  Progress Report on Knowledge Management Activities 2025  Dec. 2025 
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Grant Milestones 
ID  Mitestones Table  Date TRED.M.01  Cali for ERG Programme 2022-2023 and EEG Programme 2022-2024 published, evaluated and  Dec. 2021 
completed 
TRED.M.02  Launch of Europe-wide HR survey in fusion R&D completed  May 2022 TRED.M.03  Cali for ERG Programme 2023-2024 and EEG Programme 2023-2025 published, evaluated and  Dec. 2022 
completed 
TRED.M.04  Cali for ERG Programme 2024-2025 and EEG Programme 2024-2026 published, evaluated and  Dec. 2023 
completed 
TRED.M.05  Knowledge Management System ready for G2  June 2023 TRED.M.06  Cali for ERG Programme 2025-2026 and EEG Programme 2025-2027 published, evaluated and  Dec. 2024 
completed 
TRED.M.07  Cali for ERG Programme 2026-2027 and EEG Programme 2026-2028 published, evaluated and  Dec. 2025 
completed 
Main lssues and Risks 
Risk Description  Action 
Educational funds underspent  Actively stimulate development of new initiatives in (pre-doctoral) 
education 
Educational activities in member states  Strengthen coordination in education activities, more information misaligned with roadmap needs  dissemination on practices and future needs 
EUROfusion Grant proposals off-topic  Strengthen discussions on themes and scientific roadmap needs 
Not enough good EUROfusion Grant  lmprove programme and outreach to attract better people into the candidates  system 
Availability and accessibility of suitable  Annual review of the educational programmes provided by the educational programmes in Fusion  beneficiaries and affiliated entities. Support the beneficiaries in making Engineering and Operations  available programmes accessible to extended audiences. Development of 
EUROfusion programmes to address the gaps in collaboration with the beneficiaries. 
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3.6 Management 
25 WPPMU:  Programme Management Unit 
Work Package number  25  Lead beneficiary  MPG 
Work package title  Programme Management Unit (WPPMU) 
Start month  01-Jan-2021  End month  31-Dec-2025
Short name of 
Participant number  participant  Person months per participant: 
10  CEA  463.70 25  CIEMAT  236.17 30  CU  23.61 15  DCU  14.35 
20  DIFFER  140.25 07  DTU  173.43 14  EK-CER  59.57 16  ENEA  597.79 
11  FZJ  142.80 23  IAP  22.68 04  INRNE  58.51 06  !PP.CR 72.92 
21  IPPLM  112.44 17  ISSP-U L  29.14 22  1ST  122.54 24  JSI  38.87 27  KIPT  144.53 12  KIT  249.54 18  LEI  23.49 03  LPP-ERM-KMS  78.15 01  MPG  959.09 13  NCSRD  37.46 02  OEAW  61.13 05  RBi  33.02 19  UM  15.47 08  UT  35.40 26  VR  34.19 09  VTT  61.44 N/A  Not Allocated  4,960.67 9,002.35 
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· WPPMU budget includes several elements:
-Personnel costs and mobility  costs of PMU/DEMO Central Team staff
-Personnel costs of Coordinator Unit staff
-Costs for hosting the PMU/DEMO Central Team
-Support to travels within  lnternational Collaborations
-Resources to be made available to Associated Partners once the association to Euratom  is finalized.
The Resources  for PMU,  DCT, Coordinator  Unit  and  lnternational  Collaboration  are allocated  on  a yearly basis.
Objectives 
The management of the Consortium  programme involves  two entities:  the Programme Management Unit (PMU) and the Coordinator Unit (CoU). General management activities are carried aut also within all Beneficiaries and their Affiliated Entities. 
The Programme  Management Unit supports  the Programme  Manager in the implementation of the Programme  of  the  Consortium  and  ensures  that  common  standards  based  on  good  project management  practices  are followed  in  all the  projects  for  the  selection  of the  participation,  the management of the activities, the documentation and the evaluation of the accomplishments. The role 
and responsibilities of the Programme Management Unit are described in Chapter  4. 
The Coordinator Unit suppo rts the Coordinator  to fulfil its obligations and in particular  to liaise with the Commission services,  the Programme  Management Unit and the Beneficiaries  in administrating the Consortium.  The Coordinator Unit collects all relevant information and documents to be provided 
to the Commission  for the administration of the Grant Agreement.  The Coordinator  Unit collects  the funds from the Commission and proceeds with the payments  to the Consortium Members. 
Description of work Programme Management Unit 
The implementation of the EUROfusion programme requires coordination and management activities at a centralized  level. The PMU  supports the Programme Manager in the planning,  coordination and implementation of the Consortium  Work Pian; the main tasks to be carried aut are: 
Preparation of the Consortium  Work Pian and its amendments; 
Preparation of the Annual Work Pian; 
Coordination of projects and activities in Fusion Science and Fusion Technology; Coordination of lnternational Collaboration; 
Coordination of Training and Education activities  (WPTRED); 
Communication activities (WPCOMM); 
Coordination of Technology Transfer activities  (WPTT); 
Monitoring the progress and the effective implementation of the programme; Providing  project management support  to the project teams; 
Financial planning and budget control; 
Managing the collaboration with external parties; 
Reporting  to Bureau. General  Assembly  and European Commission; lmplementation and maintenance of IT systems and database. 
The Programme Management  Unit includes both professional and host support staff and is hosted  by I PP Garching.  The Programme  Management  Unit  is populated  with persons  that are selected from 
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applicants of all Beneficiaries. During Horizon 2020 there was a second Programme Management Unit hosted by UKAEA in Culham, but this will be ramped down towards the end of the NJOC contract, which is presently foreseen to end by 1 November 2021. Ali related costs for providing the required infrastructures (also ICT related) that are incurred for hosting the Programme Management Units (Host support) will be reimbursed to the host Beneficiary. 
ln addition to the purchase of goods and  services as  well as accommodation  for the Programme Management Unit, the related costs will cover in particular: 
The costs related to scientific publications including the costs for publication of articles in journals; 
The costs for EIROforum activities; 
The costs for involving external experts; 
The costs incurred in relation with lnternational collaborations; The costs for IT support and lnfrastructures. 
The preparation of the Data Management Pian is also accommodated under the WPPMU. For this purpose, a  working group has been formed to draft an initial version of the data management pian together with a cost model for its implementation and present this for discussion to the General Assembly  (see also  Sec. 4.2.3).  Much preparatory work  was already  done  in  the  Fair for  Fusion project. [footnoteRef:44]  [44:   "Fair4Fusion - open access for fusion data in Europe", Coordinated Support Action in Nuclear Fission, Fusion 
and Radiation Protection Research, NFRP-2018-11. ] 

The working group is charged with providing a draft version of the Data Management Pian (DMP) for EUROfusion, and 
· Base the DMP on the Horizon Europe Data Management Template;
· Address the proposed/foreseen open data access requirements imposed by the grant;
· Aggregate the information already collected through EUROfusion IT group discussions and Fair for Fusion deliverables as part of the DMP;
· Recommend a technical implementation taking note of the proposed Blueprint architecture from Fair for Fusion;
· Reflect the EUROfusion view on access policies;
· ldentify areas of overlap with descriptions of IP and Access rules;
· Assess the requirements in terms of human and hardware resources.
Coordinator Unit 
The Coordinator Unit acts as the intermediary for communication between the Beneficiaries and the European  Commission  and  provides  support  and  advisory  service  to  the  Beneficiaries regarding administrative and financial issues. The main tasks of the Coordinator Unit are: 
Financial reporting to the European Commission; 
Distribution of payments to Beneficiaries; 
Data collection from Beneficiaries for preparation of the grant agreement and any subsequent amendment. 
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The Coordinator Unit, together with the PMU, organize on a regular basis information meetings and training sessions with the Administrative Contact Persons in the Beneficiaries. 
Management within Beneficiaries 
General management activities are carried aut in the Beneficiaries to address the accounting of their involvement into EUROfusion and the technical and financial reporting. Management costs in the order of 2% of the resources made available for the  EUROfusion programme can be reimbursed to each Member every year. These costs will have to be justified as personnel costs and other direct costs in line with the Funding Ru les of the Consortium to cover management and administrative staff working in  support  to  the  work packages, including  the  participation to  the  meetings related  with  the governance of the Consortium. 
Deliverables: The  Programme Management Unit and the Coordinator Unit will have to provide an annual report on the scientific and technical activities as well as a financial statement. 
Grant Deliverables 
ID  R&D Deliverables  Date PMU.D.01  Draft Data Management Pian issued  Apr. 2022 PMU.D.02  Annual Work Pian 2022  Dec. 2021 PMU.D.03  Annual Work Pian 2023  Dec. 2022 PMU.D.04  Release of Updated lnformation Management System  Dec. 2022 PMU.D.05  Annual Work Pian 2024  Dec. 2023 PMU.D.06  Annual Work Pian 2025  Dec. 2024 PMU.D.07  Defined scheme for EU participation in ITER exploitation  Dec. 2023 PMU.D.08  Report on assessment of INCO contribution to tackling Roadmap-related R&D issues  Dec. 2025 
Grant Milestones 
Finalisation of the scheme for EU participation in ITER exploitation Main lssues and Risks 
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Budget allocated to EUROfusion much lower than needed 

ln drafting the updated roadmap it was assumed that the budget in FP9 would be similar to that in FP8, but inflation corrected. The latest information is that the available budget will be less. A large effort was done to prioritise all activities while still keeping the timeline of the roadmap. At further budget cuts we either have to relax the time schedule (e.g. shift in date of DEMO commissioning) or to accept higher risks (e.g. less preparation for ITER, therefore higher risk on ITER operation) 
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UK will not become associated to Euratom  This almost for certain implies that continuation of JET after end of the 
NJOC contract is excluded; for the remaining work negotiations need to be 
conducted with the UK to see if and how the various activities can be 
conducted, in wh ich the UK and EUROfusion each pay for their own costs CH will not stay associated to Euratom  Negotiations need to be conducted with CH in order to see if and how the 
various activities can be conducted, in which CH pay for their own costs 
National funding in some countries  Contact the funding agencies or ministries in these countries to inform insecure  them about the merits of being part of one of the largest scientific 
undertakings in Europe and find ways to secure national funding. 
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Skills shortage (in fusion  community,  EUROfusion KM pian (EEG, collaboration with ITER, and F4E, etc.)+ use of staffing  situation, etc.).  high-level consultants with knowledge to share+ develop team spirit. 

	Communication and stakeho lder  Set-up of the lnformation Management Support Office (IMSO) inside engagement.  EUROfusion, various discussions with stakeholder representatives about 
stakeholder requirements. 

	Restrictions on the  collaboration with  Search for alternative solutions (both in EU and through international Russia.  collaboration). 
New COVID  confinements/ constr aints.  Mitigation to reduce occurrence: None. 
Mitigation to reduce impact on non-experimental work: Add the possibility to work remotely from home (Zoom, Office 365, etc.). Mitigation to reduce impact on experimental work: Add the possibility to conduct experiments remotely. This mitigation action will not work, however, if the experiment is stopped or the facility is shut down dueto logistic issues. 

	Loss of knowledge retention (due to  EUROfusion KM pian (EEG, collaboration with ITER and F4E, etc.) including retirement, long cycle,  lack of proper  I MSO impleme ntation of tools that will faci litate knowl ed ge collection, storage tool/environment, etc.).  storage and retrieval. 

	External circumstances cause higher  No mitigation action for the occurrence. 
costs of operation of facilities and  ln case of occurrence, mitigation action: rescoping of the activity. hardware purchase 
External partner within international  Optimize the coordination between EUROfusion and external partners collaboration unilaterally changes 
priorities 
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3. 7 Technology Transfer 
26 WPTT:  Technology Transfer 
Work Package number  26  Lead beneficiary  MPG 
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Work package title Start month Participant number 

Technology Transfer (WPTT) 
01-Jan-2021 End month  31-Dec-2025 Sphaortritc inpaamnte of  Person months per participant: 
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N/A  Not Allocated  12.00 12.00 
Objectives 
ln the coming decades the development of fusion will progressively evolve from a science-driven, lab­
based exercise to an industry-driven and technology-driven program. Du ring Horizon 2020 this process 
has started already in key areas such as material development and efficient production of electricity. Therefore,  industry will  be involved at all levels, from project leaders of relevant work packages, 
secondees to the PMU, and expert advisors during all reviews of the progress being made in the 
individua! projects and in the programme in general. This  exchange  of know-how with industry  is 
primarily aimed at ensuring that interna! work practices are aligned to industrial standards and that 
designs take into account requirements of industrial production.  lndustry will become aware of all 
technical aspects of fusion that are relevant for its commercial use, which will guarantee a smooth 
transition to commercial use of fusion power. 
Henceforth, this will be called "lnvolvement of industry/Transition process" to ensure easy transition. Another aspect ofTechnologyTransfer is the expectation of the funding authorities and the public that 
research shall bring a return of investment. 
The transition process to industry is clearly related to technological questions and will therefore need 
a  direct tie to those Work Packages where the technical tasks  are implemented. As  these Work Packages are mainly grouped within the Fusion Technology  part of EUROfusion the management of the transition process has to be a programmatic goal of all these Work Packages. These  issues will therefore be managed within  each Work Package under implementation of the agreed industrial strategy. 
Distinct  from  that  is  the  return-on-investment aspect  of Technology  Transfer  (e.g.  spin-offs  of technologies developed for fusion), which could in principie be related to all Work Packages. This relates to  IP that  may be interesting for licensing and that  could in principie emanate from each research field. ln addition, it has to be taken into account that all IP generated within EUROfusion will belong to the parties generating it. Therefore, the effort of transferring the IP under licenses can only be seen as a "service" for participating Beneficiaries. 
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Description oj work 
Following the completion of the FUTTA and FUTTA2 projects, a follow up project FUTTA3 will be launched with the continuation of a consortium of fusion technology transfer brokers setup during FUTTA and  FUTTA2 as the main objective. Although the ultimate aim is the establishment of a Technology Transfer Project Office (TTPO) for EURATOM activities, it is proposed to continue the Technology Transfer activities in a  similar way  during the  initial phase of  the  Horizon Europe programme. The programme will be established in close collaboration with F4E and making use of a wider network of brokers. EUROfusion and F4E will work together as partners shaping their actions accordingly, including joining the EU ROfusion and F4E marketplaces into a single marketplace, to reach potential industrial partners with a common Portfolio of Technologies. After the completion of the FUTTA3 project, when EUROfusion has acquired sufficient expertise in this area, a decision will be taken on how to proceed with the activities taking in consideration the outcome ofthe FUTTA3 project. 
Grant Deliverables 
ID  R&D Deliverables  Date TT.D.01  Report on Technology Transfer Activities implemented in 2021  Dec. 2021 TT.D.02  Report on Technology Transfer Activities imple mented in 2022  Dec. 2022 TT.D.03  Report on Technology Transfer Activities implemented in 2023  Dec. 2023 TT.D.04  Report on Technology Transfer Activities implemented in 2024  Dec. 2024 TT.D.05  Report on Technology Transfer Activities implemented in 2025  Dec. 2025 TT.D.06  Assessment report on Technology Transfer Activities Programme 2021-25  Dec. 2025 
Grant Milestones 
Kick-off of the FUTTA 3 Technology Transfer Activities Programme 2021-2025 Main /ssues and Risks 
Risk Description  Action 
Technology push: laboratories  Promote better licensing strategies and the creation of start-up companies 
considering technology transfer not 
an opportunity but as a threat to 
their intellectual propertv 
Technology push: low readiness  Early evaluation of technology readiness level and competitive advantage; and supporting level offusion technologies  technology demonstrators 
Technology push: industry not  Specific communication with industry showing the importance of external technologies, with willing to adopt external  success stories as examples 
technology solutions 
Technology mediation: long time  Conduct doser communication in mediations in order to decrease the time required for required tofinalise a transfer  technology transfer 
Technology mediation: lack of  Promote the integration of technology transferas an objective in research projects availability of fusion experts 
Technology promotion: difficulties  Develop additional {outside the Broker Network) communication channels to assist in in quantifying and maximising  Technology promotion 
effectiveness 
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3.8 International Collaborations Coordination (INCO) 
The EU Fusion roadmap articulates a strategy in which ITER is a key facility to provide the first technical demonstration of large-scale fusion power production. With ITER under construction and its first phase of operation foreseen to start at the end of 2025, a significant fraction of the programmatic actions within the next decade is set aut to target the provision of the European contribution to the finalization of its construction, together with the preparation for its operation and successful joint exploitation. While the construction is under the remit of F4E, it will significantly benefit from supportive research conducted under EUROfusion, as described in other chapters. As for the preparation of ITER operation and exploitation, it is expected that EUROfusion will be significantly involved. This lays aut the ground for  a  pivotal engagement with  both the  ITER IO and  its  parties, required to ensure European programmatic interests are given an appropriately ample consideration. Although there is no WP for lnternational Collaborations, the activity relates to several Deliverables and Milestones which are to be reported by the PM. Severa I other related Deliverables and Milestones are under the relevant WPs. lnternational Collaborations are coordinated by a Senior Manager working directly under the authority of the Programme Manager. 
Objectives and Strategy 
The top-level objectives of INCO activities are: 
· To contribute to closing programmatic gaps identified in the implementation of the fusion Roadmap in the period 2021-2027 through targeted engagements with third parties able to provide access to the expertise, facilities or knowledge base sought for;
· To contribute to fulfilling EU obligations towards third parties derived from EURATOM bilateral and multi-lateral collaboration agreements, in particular the ITER and the Broader Approach (BA) Agreements, while ensuring adequate return for the EU programme.
ln addition to a strong support provided to the ITER project, the INCO strategy will be guided by the necessity of closure of identified gaps in the implementation of the Fusion Roadmap (see the Table at the end of this section). Most of these are related to gaps in the DEMO programme, and the outcome of the related collaborative activities is expected to bring significant contributions to the DEMO design activities. They will be complemented by research conducted under multi-lateral frameworks, in particular under the IEA Technical Coordination Programmes (TCPs). 
Another key strategie guideline for INCO in support to  ITER will be the continuation of the ITPA framework: EUROfusion shall be instrumental in keeping Europe as a key player in the coordination at world level of the physics contributions to ITER operation and scientific exploitation. 
Description of work 
Program matic context impacting the approach to international collaboration 
The recent decision on ITER to reduce the number of ports that will accommodate tritium breeding blanket modules has brought Europe in contact with Korea to collaborate on  the development, procurement and installation of the Helium-Cooled Ceramic Breeder concept, relying on the leading role Europe has acquired in this. This interaction will have significant implications for the development of tritium breeding blanket solutions for the EU DEMO. 
With ITER under construction, the worldwide magnetic fusion programme is in a transition with an increasing focus on the preparation for the production of fusion energy on an industrial, power plant scale.  Hence,  similarly to  Europe's  approach  with its  DEMO programme, many  ITER Parties are 
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developing programme plans and initiating new R&D activities targeting a demonstration of fusion energy's readiness for commercialization. This is in particular the case for China, Japan, South Korea and the Russian Federation. For Europe, this opens new avenue for mutually beneficial collaborations in areas where large-scale efforts are required such as the development and qualification of materials in compliance with regulatory requirements, safety, licensing and  proliferation resistance.  ln this context, the implementation of the IFMI F-DONES neutron irradiation facility in Europe is expected to be a key platform for collaborative activities at international level. 
The start of Phase li of the  Broader Approach agreement between Europe and Japan provides the framework for continuing or extending a number of collaborative activities targeting DEMO, in addition to the joint operation and exploitation of JT-60SA. 
The foreseen review of existing facilities in the EU around 2023 is likely to highlight additional gaps in physics and technology that may only be filled through international collaboration. 
Finally, the end of  Horizon  Europe will  see  a  number  of  gate  reviews  aiming  at  down  selecting technological solutions for DEMO systems and components. This process will be based on the results of a significant technology R&D programme, for which access to facilities outside the EU is required in order to complement European technical capabilities. 
High-level guidelines for international collaboration 
Four high-level guidelines will shape the implementation of international collaborations: well-defined frameworks, mutual benefit, programmatic  driving and a  careful lntellectual Property Right  (IPR) policy. 
Ali international collaborative activities must be implemented within we/1-defined frameworks, as listed below in the next section. 
The principie of mutual benefit must, in all cases, be satisfied, not only in a single topical area, but in the global framework of the collaboration with a given partner. 
ln general, the approach to international collaboration shall be  pro-active and programmatically driven. As a prerequisite, this requires: 
· The identification of program matic gaps in the EU as a basis for defining collaboration areas and objectives over the duration of the framework programme;
· An analysis of technical capabilities of partners;
· Striving for joint coordinated programmes in some key areas at bilateral level if not at multi­ lateral level (e.g. materials);
· Aiming at complementarity in the implementation of technology R&D facilities, rather than duplication.
ln the planning, setting up and execution of international collaborative activities due consideration must be given to the issue of intel/ectua/ property rights (I PR) in an effort to prevent leakage with no return for the European fusion programme. Hereby, topics under consideration for collaboration must be vetted against the list derived from the so-called "traffic light" system (green, amber, red) used for sensitivity classification with respect to risks associated with I PR. 
EUROFUSION GA {24) 306 - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page 306 of 306
lmplementation of international collaborations 
ln  the  implementation of  international collaborative activities, existing  well-defined umbrella agreements are to be used (if not already in place, additional/new frameworks will be needed). This means developing the collaborations under: 
· The bilateral agreements between Euratom and various relevant governments of relevance in the field of fusion energy research (China, Japan, Russian Federation, USA, etc.) and reinforcing programmatic coordination when applicable;
· The ITER Agreement (under F4E coordination for the European contribution) for the support to ITER R&D and the preparation of ITER scientific exploitation;
· The Broader Approach agreement (in close collaboration with F4E);
· The lnternational Energy Agency's multilateral agreements;
· The lnternational Tokamak Physics Activities agreement.
The detailed implementations of the collaborations are to be defined in specific agreements under the higher-level agreements, which spell aut objectives, deliverables, milestones,  timescales, resources and involvement of each partner. Only for more "academic" type of  collaborations may lighter procedures be privileged. 
A data base of all the bi-lateral collaborations of the Beneficiaries will be maintained and regularly updated as an effective management tool for ensuring the overal! coherence of the INCO strategy. 
Specific provisions within the Consortium will include funding for: 
· Materials irradiation campaigns outside the EU74; 
· lnternational missions of experts from Consortium members in the context of agreed and approved collaborative activities within the various Work Packages;
· EUROfusion Research Grants and  EUROfusion Engineering Grants if  implemented in the context of  international  collaboration. A new criterion "involvement in  an international collaboration" is proposed to be added in the evaluation of the EEG s and ERGs 75
• 
A number of specific implementation issues requiring a timely resolution include, in particular: 
· The preparation, in close cooperation with F4E, of the European participation scheme in ITER and its agreement with ITER IO;
· The organisation, in close cooperation with F4E and QST, of the participation of international partners in JT-60SA;
Budget for missions under international collaboration will be  allocated to  the  respective Work Packages and  the  responsibility for  their  implementation and  reporting  transferred  to  the corresponding Project / Task Farce Leaders. 
74  lt should be noted that neutron irradiations on materials test reactors are complex endeavours that require 
substantial collaboration with the party conductingthe irradiation campaigns. This provision is meant to allow for full payment of material irradiation on non-EU reactors. However, in some cases, irradiation campaigns or part of campaigns might be trade-off against ether activities offered by Europe 
75  Although not as a compulsory criterion but as a wayto gain "bonus" points in the final mark of an ERG or EEG 
proposal 
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Main topics identified for collaboration with the international partners 
Based on analyses of programmatic gaps conducted throughout all Work Packages, the following topics have been identified as potentially having the highest impact on the Consortium's programme during Horizon Europe, if addressed with the indicated third parties in the context of international collaboration (this Jist will be regularly updated during the course of Horizon Europe}. 
lnternational Collaboration 
Country  Description o/ Collaboration 
Chi na  Long pulse tokamak operation 
Physics & operational assessment of alternative divertor geometries, in particular on HL-2M, as candidate solutions for DEMO 
Physics  & operational assessment of tokamak with negative triangularity and related naturally no ELMs scenario as candidate for DEMO 
Work on complementary DEMO/CFETR technology R&D devices 
Design of CFETR 
DTT/CFETR collaboration (ICRH, NB, coils, divertor) 
Japan  Commissioning, operation and physics exploitation of in JT-60SA under the BA agreement 
R&D  on  IFMIF-DO NES/A-FNS  related  technologies  both  within  the  BA  agreement  and  the  bilateral agreement 
High Performance Computing both within the BA agreement and the bilateral agreement Stellarator/heliotron physics and operation (LHD-W-7X collaboration) 
WCLL breeding blanket design 
R&D  for materials corrosion data  base, neutron irradiation experiments for breeding materials, tritium technology and tritium permeation barriers 
ITER IO  Development of IMAS and implementation on EUROfusion experiments 
Preparation of operation for first plasma and non-nuclear phase 
Contribution to the exploitation of the NBTF 
Republic  SPl-based disruption mitigation experiments 
of Korea  Integrated modelling 
HCPB Test Blanket System on ITER 
Russian 
Federation  Neutron irradiation of structural materials in the BOR-60 reactor. 
USA  SPl-based disruption mitigation experiments on JET and comparison with 0111-D 
Physics assessment of QH-mode; I-mode, negative triangularity and ON as contribution to DEMO Physics basis, in particular on 0111-D 
DEMO safety and licensing: Fusion safety code development (Melcore-TMAP); safety assessments; waste management; Risk Assessment and failure rate data collection; design criteria for ln-Vessel Components including a Multiscale-Multiphysics design frameworks; safety assessments in  support of  DEMO design work; waste management strategies 
Technology R&D: neutron irradiation in High Flux Isotope Reactor (HFIR, ORNL); tritium handling in coolant streams and other hazardous materials  (SRNL); tritium permeation through PFCs  and blanket/structural components; MHD modelling in liquid metal for blanket applications; nuclear instrumentation; cryogenic materials 
Burning plasma physics ..... 
Grant Deliverables 
Report on assessment of INCO  contribution to tackling Roadmap-related R&D issues 
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Grant Milestones 
There are several INCO related key Milestones that will be executed under other Work Packages: 
· First JT-60SA plasma 
· Completion offirst material irradiation campaigns conducted on foreign Partners reactors (2023)
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3.9 lndustrial Involvement 
The nature of the exchanges between industry and fusion labs will evolve according to the phase of the programme to make best use of industry competencies at  the appropriate stages. This is a progressive process with industry working in partnership with research organisations, possibly in the form of consortia. Therefore, a 'streameď industry engagement strategy is envisaged, that seeks to make the most effective utilisation of industry skills & experience during each development phase (see Fig. 3.9.1). This strategy comprises four streams, where each defines classes of industry engagement as summarised below: 
· Stream 1: Systems engineering/project and programme support & development/technology evaluation
· Stream 2: Technology and materials joint development R&D projects
· Stream 3: Specialist 'design' and 'project management' close support
· Stream 4: Construction and test of 'DEMO Large Projects'
The streams run concurrently, with start and end points related to, though not coincident with DEMO phase boundaries. 
Phase 1: PreConceptual Design (2014-2020) - as part of Horizon 2020 
During the pre-conceptual design phase the DEMO requirements were established through thorough analysis of the DEMO context  and engagement with industry stakeholders. Design points were investigated and evaluated, and feasibility issues explored to identify the most promising concepts. The programmatic and technical frameworks required to manage and coordinate the design activities from pre-concept onwards were established and  implemented with  industry support. lndustry involvement during this phase was implemented in streams 1 & 2. 
Phase 1 : Pre-concept  Phase 2 : Concept Design  Phase 3 : EDA & Site Sel 
 Stream 1 (S1) 1
I 
1 Stream 2 (S2) I  I 
St eam 3 (S3) 
I  '-------+-------
Stream 4 (S4)  
Figure 3. 9.1: Overview o/ fndustry Engagement Streams mapped to DEMO design development phases 
Phase 2: Conceptual Design (2020 -2027) - as part of Horizon Europe 
A review of the DEMO concept definition should be made, involving the relevant stakeholders. This review should involve utilities and system engineering companies as for the Gen IV fission programme to ensure that before launching engineering design activities, there is full acceptance of the proposal by these stakeholders. The implementation of this phase will require the use of individua! contracts for industrial experts to work within the DEMO Design Team in the specific areas where industrial management practice, knowledge and technical practices are required. The organisation or project team should specifically include a systems engineering group. ln addition, in order to broaden the industrial landscape and prepare for strong consortia in the Engineering Design (ED), the skills and 
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knowledge of universities, research institutes and industry should be tapped to provide innovative solutions to difficult problems. 
This phase is characterised by the continuation of streams 1 & 2, and the progressive implementation of stream 3. The key activities where industry involvement is foreseen are described below: 
· Continuation  of  project  management  and  technical  management  support,  with  particular emphasis on implementation of industrial project and knowledge management processes, cost estimation, schedule development and risk management.
· Definition  (together  with  the  research  laboratories)  of  the  priorities  in  the  technology development; and participation in DEMO-specific technology and  materials R&D, especially in high-impact areas. Demonstration of critical enabling technologies.
· Concept engineering design participation in  specific areas  of  expertise  (e.g. Balance of Plant, Blanket, Remote Handling). Support of technical reviews of the major systems.
· Support in development of Safety & Operational aspects, including safety engineering & licensing support, and development of the maintenance and operational strategy.
· Developments of codes and standards to support the ED.
· Review of DEMO integrated plant concept design, and major systems  by stakeholders for full acceptance of the proposition.
ln  addition,  some  participation  of  industrial  experts  in  the  ITER comm,ss,oning,  operation  and exploitation (together with the IO members, scientists and engineers from the fusion labs) is envisaged in order to gain sufficient expertise in the operation of nuclear fusion reactors and to gather plasma and fusion technology know-how to be used for DEMO design and engineering activities. 
lnvo/vement o/ industry in the materia/ deve/opment (Mission 3) lnvolvement of industry in Mission 3 takes place in two very different ways. 
On the one side, materials development must include strong emphasis on the industrialisation of the candidate materials,  including issues of industrial-scale  production and  joining techniques,  with a strong participation, as a full partner, of industries responsible for fabrication, qualification, testing and  components manufacturing according to  codes and  standards. Major industrial  organisations could provide advice from Gen IV programmes and facilitate the interaction with the broader supply chain. 
An effort should be made on seeking synergies with other community-funded advanced  materials programmes.  The experience of the Research Fund for Coal and Steel has shown that if grants with substantial Community share are available  there is a  substantial direct involvement  of industries. Nuclear industry materials groups are also heavily involved in the SNETP (Sustainable Nuclear Energy Technology Platform)[footnoteRef:45]• The possibility for joint bids with industry for RFCS grants has already been explored at the end of the EFDA period and will be actively pursued by the Consortium.  [45:   One of its main task forces, ESNII (European Sustainable Nuclear lndustry lnitiative), is supporting projects like ASTRID
(Advanced  Sodium Technological Reactor for  lndustrial Demonstration  600  MWe),  MYRRHA  (Multipurpose hYbrid Research Reactor for High tech Applications) and ALLEGRO (gas Fast Reactor) accounting for a 10B€  budget. ] 

On the other side, the early construction of DEMO requires the accelerated construction of a neutron irradiation plant to test fusion relevant materials. This plant will initially have reduced specifications in terms of accumulated damage of the irradiated materials (20-50 dpa instead of 150 dpa). ln this work programme the assumption is that the construction of this facility will be started in the early 20's. ln order to be able to implement this approach, industry must have a very relevant role in the related 
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engineering design activities as well as in the project organization. The role of the industry should also increase as the start of this project nears. 
During Horizon  Europe,  as was the case during Horizon  2020,  partnerships between research laboratories and industries should be facilitated by the EUROfusion Consortium by supporting joint programmes. Resources for R&D activities could be made available also from other Community programmes. These joint programmes could naturally evolve in consortia between industry and laboratories in the DEMO engineering design phase. 
lndustry Framework 
Council Regulation (Euratom) 2018/1563 of 15 October 2018 on the Research and Training Programme of the European Atomic  Energy Community provides  funding for actions in  nuclear research, complementing the Horizon Europe framework programme. 
The technical specification defined by the European Commission forms the basis of the Multiple Service Framework Contract "Supply of expert industrial competences for the conceptual design activities of the European DEMO and the IFM IF-DONES". The objective of the framework is to obtain an assessment based on industry-best practice of the nuclear fusion Power Plant  Physics and Technology system architecture, overall configuration and system engineering processes, with a focus on design and technology options and feasibility, manufacturing options as well as risk identification, evaluation and mitigation. An evaluation of the impact on cost for the suggested solutions will also be included. 
The scope of the framework covers a range of technology aspects related to nuclear fusion engineering. The following topical areas are identified for the time being to form the basis of the framework: 
· Project and Plant industry best practices
· Safety
· Plant and Component design and lifecycle
· Plant control system and operation
lt should be noted that given the nuclear nature of DEMO and its impact on social acceptance, nuclear safety compliance assessments (and demonstration, where required) are included in the scope to cover the plant lifecycle. 
Participation in DEMO Conceptual Design. This should be done through the delegation of key industrial personnel to the project team with appropriate support from their parent organisation and could be managed either directly by the EUROfusion consortium or by the laboratories involved in the programme. lndustrial expertise will be integrated at all levels in the review process. 
Knowledge management system. Such a system should be set up to conserve both explicit ( engineering and design data, integration procedures, operations, test procedures and test results, etc.) and implicit knowledge (knowledge of individuals) acquired during the development and operation of ITER for future generations of engineers and operators. To preserve the implicit knowledge entails setting up a systematic, structured approach  o transfer the know-how of retiring experts to their successors; a lessons-learned management system should be set up to capture lessons gained from mistakes made during system engineering, design, integration, test and operations, together with a best-practice conservation system which captures "tips and tricks" gained by experience. 
Lega/  aspects.  An area that requires specific attention is that of legal aspects of know-how management ( lntellectual Property Rights, patents, non-discloser technologies).  This should be 
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discussed  well  in  advance  of  the  start  of  the  DEMO  Engineering  Design  Phase  to  facilitate  the involvement  of industry.  The period  between the end of the ITER construction  and the start of the DEMO  Engineering Design Phase should  be used to review the lessons learned from  ITER construction and the results of the DEMO CD phase in order to define the best implementation tools for the DEMO 
ED phase. 
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3.10 New Investments 
The implementation of a well-focussed technology maturation pian for the DEMO Plant in Horizon Europe hinges on the availability of important new technology facilities. ln addition,  DTT, whose construction is now under way with National funding, will be used to address the crucial problem of the power exhaust in DEMO. ln this case, EUROfusion is involved in defining and procuring the most attractive divertor in FP9. 
For the realization and on-time availability of the DTT Divertor and other new Technology Facilities subsequently described, the EUROfusion Beneficiaries need substantial funding. This precludes the option of reporting depreciation costs. lt is therefore proposed to select in the grant the option that would allow to declare the full purchase costs of equipment, infrastructure ar other assets specifically related to these new investments (see list in section 3.10.3). 
3.10.1 DTT Divertor Objectives/Appl ications 
The assessment ofthe EUROfusion Plasma EXhaust Ad-Hoc-Group (PEX AHG) concluded that the DTT may provide important elements for finding solutions to the plasma exhaust problem in view of DEMO, delivering information in operational ranges ar configurations that are not accessible for the present devices ar JT-60SA.  Therefore, EUROfusion decided to assign funding of the DTT divertor to the Beneficiary ENEA. A project execution pian for the procurement of the first divertor of DTT has been defined by taking into account the financial and technical boundary conditions. EUROfusion will support the design, qualification R&D, fabrication, assembly and installation of the divertor. 
Description 
ln 2015 the DTT proposal, worked aut by ENEA in collaboration with a European team of experts, has demonstrated the possibility to set up a flexible and effective facility to bridge the power handling gaps between the present day devices with  ITER and DEMO experiments. ln 2018 the updated EUROfusion Roadmap confirmed the role of the DTT device 'as a joint European collaboration' to tackle the divertor power exhaust problem identified by the EUROfusion Plasma EXhaust Ad-Hoc-Group (PEX AHG). The DTT device will be built by an ltalian consortium consisting of ENEA (70.5%), ENI (25%) and CREATE (0.75%), Consorzio RFX (0.75%), INFN (1%), Politecnico di Torino (0.5%), Universita' Milana Bicocca (0.5%), Universita' della Tuscia (0.5%), Universita' Roma Tor Vergata (0.5%). Also CNR is joining the DTT consortium (with a percentage of 0.5% taken from the ENEA). The tokamak will have a major and minor radius of 2.19 m and 0.70 m, respectively, a magnetic field of 6 T and an auxiliary heating power of 45 MW. Plasma currents of up to S.S MA and plasma densities of up to l.8x1020 /m3 are foreseen. 
The  envisaged parameters are  the  result  of  physics design guidelines in  order to  assess the performance of conventional and alternative divertor solutions with: 
· dimensionless parameters similar ar close to ITER and DEMO, and
large values of the parameter Psep/R and very large radiation fractions (up to 90%) (Psep is the power flowing through the last closed magnetic surface and R is the plasma major radius),
in order to: 
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· benchmark the accuracy of the Scrape-Off Layer (SOL) code predictions in ITER and DEMO relevant range of parameters,
· test the effectiveness of a  closed-loop control system of plasma detachment including diagnostics, control algorithms and actuators, and
· test the  effectiveness of a  further  optimization process to improve the new divertor prototype technologies and concepts for the selected topology configurations.
Summary of investment costs 
The total estimated direct investment costs foreseen in the period 2021-2025 are 23M€. 
3.10.2 Technology Facilities 
To address the remaining substantial knowledge gaps, a vigorous technology R&D programme is planned that requires the availability of adequate technology facilities, some of which exist, others that need to be  built when justified in the framework of the individua! Work Packages. While EUROfusion relies on substantial competencies as well as experimentation and testing facilities in its Beneficiaries, concept validation at relevant scale requires moving from lab-scale mock-ups and experiments to industrial-scale prototypes and pilot-plant-scale test facilities. 
The definition of these new investments is as follows: 
· they have a very specific purpose and target, strictly aligned with the Roadmap;
· they are required timely at different stages of FP9, in order to facilitate the validation goals, enabling timely down-selection, and decision making for a sound DEMO conceptual design on the time scale as stated in the Roadmap;
· they require substantial financial investment.
The Work Packages and associated areas where new test facilities are necessary are: 
· Breeding Blanket: the validation of  performance and  safety of  both breeding blanket concepts (cooled with water or helium) is definitely required. There is already a He loop of relevant size, but the same type of facility has to be realized for the water-cooling concept. Furthermore, tritium extraction and recovery are critical issues that need to be investigated with priority for both the HCPB and WCLL blanket concepts (and for any other, too), and requires step-wise validation before the conceptual design can be finalised.
· Balance of Plant: The coupling of pulsed-operation extraction from the blanket, for both water and helium as candidate coolants, with electricity generation via a new type of heat exchange and intermediate energy storage system has to be praven on relevant scale.
· Remote Maintenance: The verification of the control performance for large flexible payloads that has  not been  demonstrated in  industry and  verification of  remote maintenance concepts, primarily for the in-vessel components, that are fundamentally different from the ITER solution is necessary.
· Tritium, Fuelling and Vacuum: The fusion fuel (deuterium, tritium) recovery from the torus exhaust, and the new concept of Direct Interna! Recycling which is fundamentally different from the ITER lnner Fuel Cycle, need to be validated on relevant scale.
The new technology facilities (or substantial upgrades of present versions) considered indispensable for the progress towards DEMO in FP9 are detailed in Table 3.10.1. 
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[footnoteRef:46]Tahle 3.10.2:  Relevant technology facilities for DEMO to be considered as new investments .. -� - mi  -,!--,, -- [46: 3.10.2.1  W ater Loop (WL) Objectives/Applications 
The Water Loop (WL) is needed to validate the performance and toincrease the technical maturity of the DEMO Water Cooled Lithium Lead (WCLL) breeding blanket option based on the use of water as coolant, and to support the WCLL Test Blanket System (TBS) programme (ITER). 
The main objectives of the WL facility are: 
• to investigate the design features and performances of scaled down or portions of breeding
blanket components, • to simulate/reproduce the TBM Water Coolant System, with potential for the upgrade to full
scale plant simulator, and • to  support the  engineering design, safety  analysis, licensing and  the  connected code
validation activities in both blanket concept selection and validation phases.] 

l!.in11i11:.1:111i1  1111.-;1  I 
WCLLWL  BB  Validation  of  design  performance  of  blanket  watercooling  system,  including the 
demonstration of the safety performances. 
CHIMERA  BB  Validation of  design performance of  blanket breeding  region for the WCLL  option WCLL  TER[footnoteRef:47]  BB  WCLL  tritium extraction loop integrated facility  [47:  Currently, it is foreseen to select the driver breeding blanket (between the two concepts of WCLL  and HCPB) by the Gate G2 (around 2024). Nevertheless, the design activities for the facility aiming at validating the Tritiurn Extraction and Recovery Systems (TER)  for both concepts shall start in 2021 in order to enable the construction of the TER  loop immediately after selecting driver breeding blanket concept. As the construction this facility will be reimbursed > 2025, it is notmentioned here. ] 

HCPB TER77  BB  HCPB tritium extraction loop integrated facility 
STEAM  BOP  Low- and  high-power  qualification and  optimisation of WCLL  water-water  steam 
generator 
HELOKA-US  BOP  Coupling of HELOKA to a scaled molten-salt loop for qualification and optimisation of 
HXs (HCPB), IHTS and PHTS+IHTS 
DIPAK  TFV  Development  platform for  maturation  of  fuel-cycle vacuum-pump  technology on 
prototypical level 
DIPAK-PET  TFV  Demonstration of technical pellet injector performance 
Accompany rig  TFV  Test facility to compare different specific tritium-detection techniques to support the to H3AT[footnoteRef:48]  acceptability of the DEMO tritium accountancy concept  [48:  As  a modest investment is foreseen for this facility (-0.5  M€)  no further details are included in this section] 

BB RH  RM  Physical demonstrator of a breeding blanket segment as well as a breeding blanket 
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For this purpose, mock-ups at small-medium scale reproducing sub-components (i.e. first-wall, back plate manifold, breeding zone portions) of the DEMO BB and for the TBM at full scale will be used. 
lt is foreseen to construct this facility at the EN EA Centre in Brasimone. 
Description 
WL is a large/medium scale facility that will provide water coolant at high pressure and temperature, with sufficient mass flow rate and power for the experimental tests of the WCLL BB and TBM components. 
lt is composed by a primary system and a lower power, single-phase secondary system. The plant will have two main sources of power: 1) electrical heaters, i.e. minimum 300kW that will be upgraded to 3MW after 2025, installed in the cold side, downstream the pump and upstream the test section, and 2)a heat flux generator (nominal power 800kW), based on an Electron Beam gun device.
The WL has unique features and is planned as a multi-purpose facility. lt will have the capability to host different test sections in parallel to facilitate the preparation of one ar more test sections and the simultaneous conduction of an experiment. 
The main features are: 
· Coolant: Water
· Pdesign: 18.5 MPa; (Pnominal = 15.5 MPa), T design: 350°(; (Tnominal = 328°()
· Max Mass flow rate: 20kg/s (4 kg/s WCLL First Wall; 20 kg/s for WCLL BB manifold and STEAM facility)
· Min installed power: 300kW (low power phase), up to 3MW
· A dummy loop to provide Pbli to fill the WCLL test section
· Electron Beam Gun 800kW
The new investment consists of: 
· Procurement of facility.
· Carpentry.
· Primary system piping, pump, valves, pressurizer, instrumentation (Pdesign: 18.5 MPa; T design: 350°(), insulation and a storage tank.
· Secondary side loop (Pdesign: 2.5 MPa; T design: 160°() including piping, valves, insulation and instrumentation.
· Auxiliaries (water demineralizer, air compressor, air compression system etc.)
· Heating power
· Electrical heating system: min 300kW, possibly 750 kW (low power phase), up to 3MW, after 2025
· Pressurizer heaters
· Heating wires
· Electron Beam-gun and vacuum chamber.
· Electrical cabins
· Electrical cabin (power control system), including wiring.
· Electrical cabin (control and data acquisition systems), including wiring.
· Interface control system (hardware and software).
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Summary of investment costs 
The total estimated direct investment costs foreseen in the period 2021-2025 are 4 M€. 
3.10.2.2 Combined Heating and Magnetic Research Apparatus  (CH/MERA) Objectives/Applications 
lnvestment in CHIMERAwill see the facility upgraded to provide capability for WCLL Pbli Breeder Zane (BZ) testing under high magnetic field and heat flux after 2024, which is essential to enable the DEMO WCLL system design and technology selections and to support the WCLL Test Blanket System (TBS) programme ( ITER). Specific objectives of the BZ testing are component qualification and testing for: 
· Pbli  flow-velocity distributions, and corresponding validation of modelling;
· liquid metal MHD effects in realistic geometries;
· heat-transfer measurements on BZ mock-ups between Pbli and water cooling at Pressurized Water Reactor (PWR) conditions;
· heat transfer and corrosion measurements as a function of magnetic field up to field valu es representative of the DEMO outboard blankets;
· Structural  response  of  prototypical  mock-ups  within  representative  static  and  pulsed magnetic field conditions approaching those anticipated in DEMO;
· combinational thermal and magnetic testing;
· development of in-situ NOT, including on-board sensor development.
For this testing, instrumented mock-ups at small-medium scale reproducing sub-components (i.e. first­ wall, back plate and BZ manifold, BZ section) of the DEMO BB and for the TBM at full scale will be designed and manufactured. 
CHIMERA is planned to be fully commissioned in April 2022 and operationally praven in September 2022 following an extensive test run. Experiments using the WCLL BZ Pbli loop are expected to start from 2025. 
Description 
CHIMERA is a unique facility under construction in South Yorkshire, UK by UKAEA as part of  a UK government investment in fusion technology facilities. The device will be able to subject critical fusion component prototypes simultaneously to intense static and pulsed magnetic fields, and high heat flux, within  a  vacuum  environment.  CHIMERA  is  uniquely  positioned  to  test  water-cooled  blanket technology, up to the size of a full-scale test blanket module (TBM), under combined heat flux and high magnetic field, with water at PWR conditions as heat exchange coolant. 
Optical digital image correlation and laser metrology will be used to map 3D surface deformations and damage due to the harsh testing environment. ln addition to providing invaluable test results, these and other techniques will be used to generate and synchronise component digital twins - predictive models and simulations that will be crucial to the design and qualification of future fusion power plants. This 'virtual qualification' is a key strand of the facility capability and will enable, once modelling methods are mature, virtual testing of components under conditions that cannot be recreated in an experiment. 
The new investment is to enable DEMO WCLL BZ testing i.e. the capability for combined heating and magnetic testing of mock-ups with flowing Pbli  and water cooling at representative conditions. 
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The main facility features are listed below. Planned operation: September 2022 
Water cooling loop 
· Temperature, pressure: Up to 328°e, 155 bar
· Flow: up to 10.8 kg/s at high temperature, 16.5 kg/s at low temperature
· Maximum heat rejection: 1.7 MW
PMU heating 
· Surface heating: up to O.S MW/m2 
· Approx. 200kW  heating from  IR surface  heaters and interna! (simulated  volumetrie) heating
Magnet system 
· Static magnetic field (horizontal), with peak central field: 4 Tesla
· Warm space (for testing) between the magnet poles: 920mm
· se magnet bore: 940mm
· se magnet outer dia.: 2228mm
· Magnetic impulse field (vertical) simulating a plasma disruption with dB/dt~12 T/s
Vacuum 
· Large testing chamber for tests in vacuum or argon atmosphere
Planned operation: from 2025 
PbLi loop 
· Pbli temperature: 235-sso·e
· Permanent magnet pump, Pbli  maximum flow: 17.7 m3/hr
· Pbli  heat exchanger: heat duty 115 kW
· Pbli  inventory: 250 litres
· Pbli  pressure: ~o.6 MPa
· Magnetic and cold traps installed featuring magnetic particle analysis
Other planned facility upgrades: accounted for in design but not yet scheduled 
· Surface heating of 400kW at O.SMW/m2 
· lnfrastructure is available to accommodate up to 700kW interna! (simulated volumetrie) heating
· High heat flux system using a fibre laser- 20 MW/m2 on patches up to 1500mm2 
· Tatai 1.2 MW installed heating power
· Upgrade of primary water loop to provide chemistry control system - enables Eurofer corrosion studies under heat flux and high magnetic field
Summary of investment costs 
The total estimated direct investment costs foreseen in the period 2021-2025 are 2.SM€. 
3.10.2.3 Steamfacility Objectives/Applications 
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The main objective of the Steam facility is to support the design of critical components of the Balance of Plant for design option of the breeding blanket cooled with water, namely the Steam Generators (SG) of the Breeding Blanket (BB) Primary Heat Transport System (PHTS). 
lt should be noted that the water-cooled PHTS utilises components of well-proven technology since adopted in Nuclear (Fission) Power Plant. This applies also to the water-water SG. However, the rather unconventional operating conditions of the system, due  to the foreseen pulsed operation, poses unique challenges to the functional feasibility of this component in the reference BOP configuration considered (i.e. the WCLL BB BOP with direct coupling), so that it can be considered "critical" and needing accurate design and validation. 
This objective will be achieved in three operational testing phases in FP9: 
1. Low power phase: to be conducted prior to G2. lt consists of tests simulating the operation of the steam generator during plasma dwell. The main investigation will focus on the thermal­ hydraulic  stability  of  the  component  operation  and  its  performance  as  well  as  on  the effectiveness of the regulation strategy adopted; the testing of possible alternative is also foreseen. This phase will be crucial for the demonstration of the BoP reference concept since the SG power duty is very far from the minimum values suggested by the standard practice.
2. High power phase: to be conducted prior to the Gate G3. lt consists of tests simulating the component operation during the nominal full power conditions and the adequacy of the design and the reliability of the numerical simulations. lndeed, the current generation of SYS-TH codes available are not qualified for this type of Steam Generator; this occurs in customized and proprietary  version  used  by  the  component  designer/manufacturer  and  tuned  in  their development program.
3. Transient phase: to be conducted prior to the Gate G3. This phase aims at performing tests simulating the operation of the SG during the pulse-dwell transition; the main focus will be on the  achieved  performance  of  the  component  and  the  suitability  of  the  control  strategy adopted. lt will include also tests aiming at identifying the domain enveloping the operational parameters for a safe, stable and efficient performance of the SG.
This facility will be constructed and operated at the ENEA Brasimone Centre. Description 
STEAM is a large/medium-scale infrastructure fed by a water-coolant primary system, connected through a test section (i.e. the Once Through Steam Generator, OTSG) to a secondary system where the power is transported by means of super-heated steam towards the ultimate heat-removal system (heat sink). The primary system hot water is delivered by another infrastructure (i.e. the Water Loop (WL) described above), which will have the capability to deliver coolant water (nominal conditions 15.5MPa; 328 °C) with a maximum flow rate of 20kg/s. 
Main• co-mpSoenceonntds aorfyt hseidfea cilloitoyp.   (Pdesign:  7.5  MPa;  Tdesign:  330°()  indecsluding  piping,  valves,  a°nd
Piping and hydra ulic system components.
· Piping and valves connecting the primary system coolant (P ign: 18.5 MPa; Tdesign: 350 (). instrumentation.
· Secondary side pressure control system, condenser, degasser, etc. (postponed after 2025)
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· Test Section
· lnstrumented test  section  representing  the  Once-Through Steam  Generator  (or equivalent), 1:1 scaled in height, sized for a max power 3MW.
· Electrical cabins
· Electrical cabin (power control system), including wiring. Upgrade needed after 2025.
· Electrical cabin (control and data acquisition systems), including wiring. Upgrade needed after 2025.
· Interface control system, reproducing one of the prototype components. Upgrade needed after 2025.
· Heat removal system (postponed after 2025).
· Transformer
· High power electrical infrastructure 3MW.
· Medium/low voltage transformer per 3MW (postponed after 2025).
Summary of investment costs 
The total estimated direct investment costs foreseen in the period 2021-2025 are 3M€. 
3.10.2.4 HELOKA-Upgrade Storage (HELOKA-US) Objectives/Applications 
The HELOKA-Upgrade Storage ( H ELOKA-US) pilot plant is a scaled simulator of the heat-removal chain of systems belonging to the Helium Cooled Pebble Bed (HCPB)  Breeding Blanket lndirect Coupled Design (ICD) Balance of Plant (BoP) concept, namely the Primary Heat Transfer System (PHTS) and the lntermediate Heat Transfer System+ Energy Storage System ( IHTS+ESS). With HELOKA-US, the thermal buffer concept, in combination with a simulation of the Primary Heat Transfer from the blanket, will be validated for helium as the primary coolant, including adequacy of interface definitions and control strategies. 
This facility shall validate the selected solutions for components and systems in both steady state and dynamic conditions occurring du ring the DEMO characteristic operational period of 2 hours pulse and 10 minutes dwell. An estimation of the impact of the facility scaling on its capability to reproduce DEMO systems behaviour shall complete the assessment. 
The experimental campaign is organized in the following phases: 
· Construction and commissioning of the molten-salt (MS) loop ( lntermediate Heat Transfer System - IHTS). Ali components and systems will be tested under steady state and transient conditions. The main issue in the MS loop is the heat transfer to the molten salt, which has to be checked and  optimized for conditions corresponding to all  different DEMO states of operation;
· Extension of existing helium loop HELOKA-HP at the TBM Port 1;
· Coupling of the HELOKA-HP helium loop with the molten salt loop including the thermal Energy Storage System (ESS);
· Extension of the IHTS/ESS molten salt loop by a Helium Loop with a prototypic scale helium blower.
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ln the initial phase (up to 2024) the facility will be used to: 
· Test and verify the performance during full power and in dwell of the present design of the DEMO main  lntermediate Heat Exchanger (Helium-Molten Salt Heat Exchanger, He-MS HX) and of a possible optimized IHX aimed to achieve compactness;
· Verify and validate the corresponding design correlations;
· Test  and  verify  the  performance during  full power  and  in  dwell  of  the  molten salt  loop components included the MS pumps;
· Perform a preliminary assessment of the coupled behaviour of the helium loop+ molten salt loop under fast transients induced by a fast heater, simulating unsteady thermal sources.
ln a second phase (up to 2027) the facility will be used to: 
· Validate the DEMO (scaled) heat removal chain of systems: PHTS+ (I HTS+ESS) steady state and pulse-dwell transition performance with  DEMO representative heat source power ramp-up and ramp-down and DEMO (scaled) blower;
· Validate the adopted design systems regulation scheme;
· Assess the impact of the present facility scaling on the expected  DEMO full scale systems behaviour.
This facility will be constructed (upgrade of the Heloka facility) and operated at the Karlsruhe Institute of Technology (KIT). 
Description 
lt consists of a helium loop at high pressure and high temperature, coupled via a heat exchanger to a molten salt intermediate and storage loop, which in turn will be connected to a water loop. The pilot plant will simulate the behaviour of the DEMO PHTS (He loop), IHTS (molten salt loop) and the PCS (water loop). During the Phase 1 and 2 of the construction, the existing HELOKA-HP helium loop will serve as a BB-HCBP simulator coupled to the molten salt loop. ln the Phase 3, a helium loop with a prototypical helium blower will be  connected to the molten salt loop. The facility will then allow simulating fast power transients and operational transitions to qualify HCPB DEMO BoP design and optimization, as well as the system & safety codes necessary to foster BOP simulation and, later on, safety assessments. 
The thermal power is 250-280 kW.  The Helium loop will operate within a range of 300-550 °C; 80 bar and with a mass flow rate of 0.24 kg/s, whilst the Molten Salt Loop will operate at 300-465 °C ,6 bar and a mass flow rate of 1.1 kg/s 
Summary of investment costs 
The total estimated direct investment costs foreseen in the period 2021-2025 are 2.34M€. 
3.10.2.5 Direct Internal Recycling Integrated Development Platform Karlsruhe (DIPAK) Objectives/Applications 
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DIPAK is a  dedicated  development platform  (a  synergistic combination of  facilities and  scientific infrastructure) on  pilot  plant  scale  for  integrated  testing and  validation  of the  novel inner  loop architecture of the DEMO fuel cycle. 
DIPAK addresses the first-of-a-kind technologies that are necessary to limit the DEMO fuel cycle tritium inventories  to  an  acceptable  level.  These  new  technologies  (Direct  Interna!  Recycling  using superpermeation / metal foil pumps, continuous tokamak exhaust pumping using mercury diffusion and mercury ring pumps) must be different from the ITER solutions (processing of entire tokamak exhaust  in  the tritium plant,  discontinuous cryopumping) because  of the increase  of the  tritium throughput in the tokamak by 2 - 3 orders of magnitude. DIPAK integrates PET, the European pellet engineering test bed, because of large synergistic effects. 
The main objective of DIPAK is to: 
· Demonstrate performance and operational ranges of the novel technologies at prototypical scale (metal foil pump, mercury driven vapour diffusion pump, mercury liquid ring pump, non­ cryogenic membrane-coupled temperature swing absorption);
· Characterize the pellet injection elements (extruder, accelerator, guiding tube) in a DEMO­
· relevant parameter range;
This facility will be constructed and operated at the Karlsruhe Institute of Technology (KIT). Description 
The facility DIPAK mimics the inner loops of the DEMO  fuel cycle.  lt can replicate the operational phases of DEMO (throughputs under burn and dwell conditions, processing of hydrogen mixtures). The DIPAK experimental programme will be organized around three technology lines: 
· Fuelling and plasma exhaust (pellet extrusion, acceleration and injection via guide tubes, and self-consistent modelling of neutral particle exhaust in the divertor): Demonstrate continuous operation at minimum pellet scatter and highest efficiency;
· Fuel  separation  and  clean-up  (metal  foil  pumping  and  temperature  swing  absorption): Demonstrate the requested separation ratio and purity and continuous adjustment of isotope rebalancing and protium removal;
· Continuous  vacuum  pumping  (mercury  driven  vapour  diffusion  and  liquid  ring  pumps): Demonstrate high throughput performance over the full pressure range.
DIPAK construction will be organized in staged manner. ln order to perform the planned tests for the 2024 Gate, PET is the first part that will become available for an initial characterization phase of the pellet injector performance with various guide tube geometries. The commissioning of the full facility will then be completed until end of 2026, followed by first integrated tests to provide the results for the 2027 Gate. The DIPAK building includes the following infrastructure and components: 
· Central Test  Facility: A large  (28 tons, ~7 m long, 3.4 m diameter), temperaturecontrolled vacuum test vessel, replicating the vacuum chamber of a fusion device;
· Hydrogen  Laboratory  for  Isotope  Separation  and  Hydrogen Processing  Experiments  (for material  characterization  of  hydrogen-metal-interaction  and  for  the  investigation  of superpermeation);
· Computational Cluster for Simulation and control;
· Pellet Laboratory (DIPAK-PET);
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· lnfrastructure required for the demonstration of integrated fuel cycle operation (such as heating, venting and air conditioning systems, gas storage & gas supply, liquid nitrogen supply, hydrogen and mercury monitoring systems, waste-water treatment facility (for mercury contaminated water), chilled water supply) .
• 
Summary of investment costs 
The total estimated direct investment costs foreseen in the period 2021-2025 are 6.7M€. 
3.10.2.6 Breeding  Blanket Remote Handling (BB RH) test facility Objectives/Applications 
By 2027, for the first time ever, the BB RH facility will allow for principal demonstration of the capability to replace a breeding blanket segment of DEMO or of a fusion power plant. lt mimics the vertical segment architecture of EU DEMO that is commonly considered for fusion power plants worldwide. 
· The main objectives of the BB RH facility is to demonstrate lifting capabilities involving:
· Heavy components.
· Off-centered lifting.
· Tilting manipulations.
· Control system capable of performing simultaneous movements of multiple joints.
The new facility will be established as part of the SDU Center for Large Structure Production (LSP) at the industrial port of Odense, Denmark. LSP is operated by the University of Southern Denmark (SDU) as part of a major investment program (ca. 25 Mio. EUR from European, national, and industry sources) to establish a national lighthouse for robotics and automation. The purpose of LSP is the robotization and digitalization of the sectors energy, construction and maritime by providing a physical "go-to" lab for companies to carry aut research, development, and testing of novel solutions in the production of large structures, such as buildings, ships and offshore platforms. The care competencies of LSP is the development of robot solutions involving modelling, simulation, and control of advanced robot technologies (systems and services) for application-oriented industrial applications. 
Description 
The BB RH facility will test first-of-a-kind technologies and will be a physical demonstrator of a breeding blanket segment as well as a breeding blanket handling manipulator. lt will be implemented at large and relevant scale exhibiting relevant dynamic properties, and thus in return allows for validation, verification, testing and optimization of the principal mechanical design of the BB manipulator as well as the control architecture of the remote & robotized BB handling. 
The BB RH facility will consist of a i) inner and outer frame construction, ii) BB segments, and iii) a BB handling manipulator. While the target BB size scale will be 1:1, the BB mass scale will be adjustable in the range 1:5 to 1:2. The facility will exhibit the approximate footprint of 6 x 8 m and a height of 18 m. 
Most of the hardware of the facility will be ready for procurement by 2025, facility construction will commence in 2025, facility commissioning will start in 2026, and the first test campaign will be carried aut in 2027. 
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Summary of investment costs 
The total estimated direct investment costs foreseen in the period 2024-2025 are about 2M€. 
3.10.3 List  of  equipment,  infrastructure  or  other  assets  purchased  for  the  new investments 
For  the  following  equipment,  infrastructure  or  other  assets  purchased  specifically  for  the  new investments, costs may be declared as full capitalized costs, according to the provisions in the grant agreement. 
Beneficiary  Facility  WP  List of equipment, infrastructure, other assets 
· Armour material for Plasma Facing Components - Procurement
· Heat Sink Material for Plasma Facing Components - Procurement
· Equipment for joining of the Plasma Facing Units
OTT  (Armour to the Heat Sink) and for testing (UT)
ENEA  DIV  • Plasma Facing Units - Fabrication of 1010 units for inner
and outer vertical targets for 54 divertor modules
· Divertor Cassettes -Fabrication of n.54 cassette modules
· Proper divertor prototype:  lntegration of Plasma Facing Components into Cassettes
· 2 Cranes -5t+2t each
•Experimental Hall doors
•Experimental Hall elevator
•Experimental hall roof
•Facility-Men control room interface systems
· Pneumatic-system - Compressor
•Procurement of the Carpentry
•Procurement of the facility (piping, vessels, heat exchangers and assembly of the system - primary and secondary systems) •Steam generator (3MW)
•Electrical infrastructure including connections with the
medium voltage cabin and transformers 5 MW (3 MW in ENEA  STEAM  BOP  operation)
•Valves High pressure and temperature (manual, pneumatic and safety) - about 30
•Pumps (high pressure and high temperature) - 5 pumps identified (2 charging, primary high flow, primary low flow, secondary flow)
•3MW water coolant heating system - primary system
· 15 kW pressurizer heating system
· 120 kW secondary system heating system
· 15 kW secondary side condensate tank heater
· Heat removal system -aerothermal system 3MW
· Non-condensable gas system
· lnstrumentation (thermocouples, strain gauges, pressure
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transducers, level meters, flow meters, pressure drop transducers, accelerometers) 
•y-ray tomographic scanner for void fraction mapping •Electrical cabin - power system
•Electrical cabin - control system
•Electrical cabin -acquisition system
•Electrical motors, electrical system, control system and ropes for the main 30 tons crane
•Experimental Hall electrical system (i.e. busbars and electrical system from the transformers to the electrical utilities)
•Experimental Hall infrastructure including water system, fire extinguishing system, heating system, fire extinguishing system, warehouse, surveillance system and sanitary services •Control room infrastructure including electrical, heating and water systems, connection of optical fibre, fire extinguishing system, sanitary services
•Facility-Men control room interface systems •Pneumatic-system -Compressor
•Procurement of the Carpentry
•Procurement of the facility (piping, vessels, heat exchangers and assembly of the system - primary, secondary and tertiary systems)
•Electrical infrastructure including connections with the ENEA  WL  medium voltage cabin and transformers 1 MW
BB  •Valves High pressure and temperature (manual, pneumatic
and safety) - about 35
•Vacuum chamber
•Pumps (high pressure and high temperature) - 6 pumps identified (charging, primary high flow, primary low flow, secondary, tertiary, back-up)
•800 kW water coolant heating system - primary system
•12 kW pressurizer heating system
· 6 kW secondary pressurizer heating system
•Heat removal system (cooling tower)
•Demi water system
•Non-condensable gas system
•Electron-beam gun
•lnstrumentation (thermocouples, strain gauges, pressure transducers, level meters, flow meters, pressure drop transducers, accelerometers, thermos can)
· Electrical cabin -power system
· Electrical cabin - control system
· Electrical cabin - acquisition system
•Booster pumping system: Pumps, valves, piping, temperature sensors, level sensors, cold baffles, heater cartridges, liquid nitrogen equipment (e.g. tank and cryolines) •Control system and power supply: Digital and analogue input/output cards for PLC, power supply, fuses, cables,
USVs, switches, electric racks, blowers
KIT  DIPAK  TFV  •Cool water system: Pipes, pumps, filters, heat exchangers,
temperature sensors, valves, flow meters, insulation, process control (PLC) equipment
•DIPAK planning and engineering: lndustry contracts for planning & construction
•Gas analytical system: Residua! gas analysers, vacuum
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chambers, valves, pi pes, pressure sensors, pneumatic valves, PLC, cubicles, racks, heaters, heater controller, pumps, blower 
•Guiding  tube system: Stainless steel pipes, vacuum pumps, diagnostic camera, pressure gauges, vacuum valves, threads •HVAC systems: Heat exchangers, filters, air condition boxes, pipes for water and air, blowers, cubicles, cables, PLC, electric racks, pressure and air flow sensors, room temperature sensors, air condition controllers, fuses
•Hydrogen laboratory: Gas vessel and columns, heat exchangers, valves pipes, cubicles, electric racks, PLC equipment, pressure sensors, ventilation system
•Hydrogen monitoring systems: Hydrogen sensors, gas alarm system, pipes
•Hydrogen storage: Gas pressure reducing stations, gas storage
•lnfrastructure for Linear Diffusion Pump: Pumps, compressor, heat exchangers, cold box, valves, heaters, temperature-, pressure- and flow sensors, pipes, threads, cubicles, PLC equipment, fuses, power distribution
· Main lab hall preparation: Air condition boxes, blowers, pipes, special floor, tools, piping
•Specific hydrogen & mercury adapted building: lndustry contracts  for planning &construction
•Metal Foil Pump plasma generator: Cubicles, fuses, cables, waveguides, electric racks, plasma diagnostic, PLC equipment
· Pellet diagnostics: Camera, pressure sensors, pumps, piping, cubicle, PLC equipment, power supply
· Pellet injector (extruder+accelerator): Vacuum chamber, pipes, pumps, magnetic bearings, drives, cubicles, cables, fuses, pressure and temperature sensors, cold head, heaters, heater controller, electric engines, PLC equipment
•Pellet laboratory: Power distribution boxes, cables, pipes, crane, workbench, tools, air condition box, vacuum pumps-, pipes- and valves
•Simulation cluster: Cubicles, USVs, electric racks, power supplies, graphic cards, air condition box, control system hardware, temperature sensors, power monitoring devices, fuses
•Test vessel bake-out system: Temperature controllers, heating wires, cubicles, thermo oil system, heat exchangers, pipes, valves, PLC equipment, power supplies
•Test vessel gas dosing system: Mass flow controllers, pressure reducing station, valves, piping, cables
•Test diffusion pump manufacturing: Vacuum components (e.g. flanges, sealing), vacuum pump, pipes and bellows •Test pump infrastructure systems: Pressure sensors, cables, data acquisition device, mercury boiler, heater cartridges, PLC equipment, cubicles
•Test vessel adapter system: Vacuum components, vessel adapter, screws
•Test vessel incl. vacuum system: Test vessel, screws, sealing, insulation, vacuum pumps, cubicles, temperature sensors, data acquisition system, cubicles
· Washing garage for large-scale component cleaning:
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Ultrasonic bath, stainless steel bowl, mercury separator, purified water system, charcoal water cleaning system Phase O 
· Structural platform for hosting the facility: Girder, steel, guardrail, evacuation stairs,. ..
Phase la {Molten Salt Loop) 
•Electrically powered Heat Exchanger (HX): Electrical heater, power supply for heater (AC/DC), and interface to control system
•Molten Salt (MS) reservoir tanks and Trace heating system: Reservoir tank, expansion tank, power supply for heating system, line heaters, mechanical/electrical connectors, and safety fuses
•Molten Salt for loop filling: Solar Salt (operation medium) •Electrical system, instrumentation and control system: Power supply systems, thermocouples, pressure sensors, interface to Programmable Logic System (PLS)
•Molten salt pumps and interface to control system: Hot and cold pumps, pump controllers and flow sensors
•Molten salt cooling system and connection to HELOKA cooling system: Molten Salt - Water Heat exchanger to HELOKA-HP cooling system, safety installation, deionized water. ..
•lnstrumentation and control (l&C): Control system incl. server, interface to HELOKA-HP (cooling system), including safety system and control room equipment
•Piping for MS loop: Pi ping and valves
KIT  HELOKA-US  BOP 
Phase lb  {Helium Loop) 
•High pressure piping system: Hardware: High Pressure piping from HELOKA-HP to Heat exchanger
•Support structures and thermal insulation: Support structures and thermal insulation
•Helium - Molten Salt Heat exchanger: Helium - Molten Salt Heat exchanger
•lnstrumentation and control: Temperature and flow sensors, connections to PLS (Phase la)  and safety shut-down systems
Phase 2 
•Prototypic DEMO Helium blower: Helium Blower
•Energy Storage System (ESS) tanks, piping, valves and connection to l&C: Thermal energy storage tanks, valves for flow switching, additional sensors, piping, connections •Extension of l&C system: Extension of PLS by an additional satellite and connection to HELOKA-HP
•Molten Salt inventory for ESS and MS loop: Additional Solar Salt to fill tanks
•Trace heating system, material test section for ESS walls: Electrical trace heaters for the ESS tanks
•Safety systems, sta ff protection, housing and video supervision: Tank housing, additional video installation for safety
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•Expansion Vessel
· Air Purification System
•Glove Box
•Pbli Vessel / Heater
•Li Vessel / Heater
•Drain Tank
•Loop Piping/ lnsulation / Trace Heating
CHIMERA Pbli  •Electromagnetic Pump
•Heat Exchanger
UKAEA  Breeder  Zone 
BB  •Air Cooler/  Blower/  Compressor
(BZ) 
•Magnetic Trap
•Cold Trap
•Electric Heater
•PLC controller
•Computer Hardware
•Digital imaging equipment, inc. IR cameras •Extraction filtration system
•Pbli Flowmeter
Beta lnduced X-Ray Spectroscopy
•Gas Chromatography inc. columns
•Mass Spectroscopy
· lonisation Chambers (for primary detection, secondary detection and as an analytical technique for TFV) •Photoacoustic spectroscopy kit
•Proportional counters
•Scintillation counters
•Laser
•Spectrometer (for Raman spectrometry
•Optical gas cell
•Compressors
Accompany rig  •Pumps - Interna I to Rig
UKAEA  to H3AT  TFV  •Data acquisition system
•Control systems (C&I and electrical system) •Glovebox(es)
•Heater unit
•Chiller unit
•Cryogenic cooling unit
•Plasma generator
· Vacuum chamber
•Helium leak detector
•Furt her equipment requirements to be determined following detailed design
•BuildCiongn crete ground slab
· Ground reinforcement
· Ground anchoring
· Primary steel frame (full load bearing)
· Secondary steel frame (envelope)
OTU  BB RH  RM  • Fac;:ade cladding & insulation (envelope)
· Roof element (envelope)
· Water drain
· Ground level door
· Access staircase
· Access platform
· Power transformer
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· Electricity & lights installation
•• Overhead Ventilation cr& anhee a1t0in0g t installation
•Blankets 
lnboard BB mockup
•• Outboard BB mockup
BB mockup fill material
· BB transporter anchors •• BB ground anchors
BB ground fixture frame
· BB ground locks
T••ranRadia! sporterra  il
•• TTTrolleyoiltrionigdaplatel rail
· Trunk housing
· Trunk radia! bearings
· Trunk
· Gripper axial bearing
· Gripper tilting actuators
Control 
•• Environment sensors (temperature, wind, humidity)
Facility sensors (temperature, humidity)
· Access & safety sensors
· Presence switches
· Distance sensors
· 2D laser scanners
· Cameras
· Overhead crane control
· Transporter actuator controls
· BB ground lock control
· Control workstations
· Safety PLCs
•• Power cabling
· Data cabling
Network switches
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3.11 Resources 
3.11.1 Summary ofresources 
 
	Work Package 
	Total  Resources (k€) 
	Total Cons. Contr. (k€) 
	Maximum  EC contr. 55% (k€) 

	WP0l-TE 
	152,575 
	81,531 
	83,916 

	WP02-SA 
	10,022 
	5,515 
	5,512 

	WP03-W7X 
	62,946 
	34,318 
	34,620 

	WP04-AC 
	82,775 
	47,264 
	45,526 

	WP05-PWIE 
	40,829 
	20,606 
	22,456 

	WP06-PrlO 
	17,657 
	9,399 
	9,711 

	WP07-ENR 
	32,125 
	15,476 
	17,669 

	WP08-DES 
	22,294 
	17,114 
	12,261 

	WP09-MAG 
	9,306 
	4,630 
	5,118 

	WPlO-BB 
	70,993 
	39,695 
	39,046 

	WPll-PES 
	6,576 
	5,083 
	3,617 

	WP12-DIV 
	63,634 
	40,507 
	34,998 

	WP13-HCD 
	10,008 
	5,152 
	5,504 

	WP14-TFV 
	18,721 
	9,631 
	10,297 

	WP15-BOP 
	21,071 
	14,584 
	11,589 

	WP16-DC 
	9,253 
	4,705 
	5,089 

	WP17-RM 
	18,539 
	10,059 
	10,197 

	WP18-MAT 
	75,489 
	47,027 
	41,519 

	WP19-SAE 
	11,788 
	6,361 
	6,483 

	WP20-ENS 
	30,920 
	17,368 
	17,006 

	WP21-PRD 
	16,431 
	7,613 
	9,037 

	WP22-SES 
	2,304 
	1,222 
	1,267 

	WP23-COMM 
	1,044 
	987 
	574 

	WP24-TRED 
	94,817 
	45,750 
	52,149 

	WP25-PMU 
	117,591 
	88,728 
	64,675 

	WP26-TT 
	1,741 
	1,694 
	957 

	Grand Total 
	1,001,448 
	582,021 
	550,794 
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	Beneficiary CEA 
	
	
	

	CIEMAT 
	
	
	

	CU DCU DIFFER 
	
	
	

	DTU 
	
	
	

	EK-CER ENEA FZJ 
	
	
	

	IAP 
	
	
	

	INRNE IPP.CR IPPLM 
	
	
	

	ISSP-UL 
	
	
	

	1ST JSI KIPT 
	
	
	

	KIT 
	
	
	

	LEI LPP-ERM-KMS MPG 
	
	
	

	NCSRD 
	
	
	

	OEAW RBi UM 
	
	
	

	UT 
	
	
	

	VR 
VTT 
Not Allocated * 
	
	
	

	Grand Total 
	
	
	


	Tota I Resources (k€) 119,224 
	Total Cons. Contr. (k€) 65,300 
	Maximum EC contr. 55% (k€) 65,573 

	47,330 
	27,974 
	26,031 

	858 993 20,561 
	401 565 12,191 
	472 546 11,309 

	16,508 
	9,970 
	9,079 

	6,046 178,335 36,906 
	3,422 112,417 18,893 
	3,325 98,083 20,298 

	4,663 
	2,438 
	2,565 

	262 8,065 16,472 
	136 3,934 6,496 
	144 4,436 9,059 

	3,033 
	1,463 
	1,668 

	6,910 7,774 6,850 
	4,106 4,207 4,554 
	3,801 4,276 3,767 

	108,184 
	65,526 
	59,501 

	1,052 26,644 184,049 
	522 15,736 106,679 
	579 14,654 101,227 

	4,520 
	2,189 
	2,486 

	6,071 1,522 754 
	3,244 724 401 
	3,339 837 415 

	1,745 
	874 
	960 

	12,384 28,282 145,453 
	6,135 14,982 86,542 
	6,811 15,555 79,999 

	1,001,448 
	582,021 
	550,794 


*Resources that will be allocated to the project according to the Annual Work Plans. ln the Estimated budget (Annex 2 to the Grant Agreement) this reserve is included in the MPG budget.
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Summary of resources UKAEA (Associated partner to MPG) 
 
	Work Package 
	Total PM 
	Total Resources (k€) 

	WP0l-TE 
	16,299.72 
	204,008 

	WP02-SA 
	57.90 
	477 

	WP04-AC 
	746.80 
	8,782 

	WP05-PWIE WP06-PrlO WP07-ENR 
	54.00 201.00 172.40 
	427 1,879 534 

	WP08-DES 
	477.25 
	3,798 

	WPlO-BB 
	466.21 
	7,813 

	WP12-DIV 
	174.00 
	2,250 

	WP14-TFV 
	188.33 
	2,496 

	WP17-RM WP18-MAT WP19-SAE 
	1,589.42 646.71 215.50 
	25,419 5,963 2,390 

	WP20-ENS 
	178.75 
	1,408 

	WP21-PRD 
	117.00 
	912 

	WP22-SES 
	10.50 
	82 

	WP24-TRED 
	1,834.78 
	6,316 

	WP25-PMU 
Grand Total 
	315.10 23,745.37 
	3,197 278,151 
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Summary of resources EPFL (Associated partner to MPG) 
Work Package  Total PM  Tota I Resources (k€) 
WP0l-TE  1,172.93  23,126 WP02-SA  33.40  433 WP03-W7X  17.72  230 WP04-AC  1,004.00  13,125 WP05-PWIE  10.00  126 WP06-PrlO  144.35  2,234 WP07-ENR  194.00  2,403 WP08-DES  99.56  1,308 WP09-MAG  247.62  20,056 WPlO-BB  19.98  258 WPll-PES  31.00  404 WP13-HCD  158.45  2,089 WP16-DC  20.00  309 WP21-PRD  25.40  331 WP24-TRED  1,194.70  8,310 WP25-PMU  147.07  2,824 Grand Total  4,520.18  77,566 
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3.11.2 Summary  of staff effort 
 
	Participant 
	
	
	

	Short NamC. WP0l-TE 
	
	
	

	CEA 
	2,321.3
	
	
	
	
	
	
	
	
	

	CIEMAT 
	317.3
	
	
	
	
	
	
	
	
	

	CU 
	1.0
	
	
	
	
	
	
	
	
	

	DCU 
	
	
	
	
	
	
	
	
	
	

	DIFFER 
	87.3
	
	
	
	
	
	
	
	
	

	DTU 
	158.2
	
	
	
	
	
	
	
	
	

	EK-CER 
	70.9
	
	
	
	
	
	
	
	
	

	ENEA 
	1,024.6
	
	
	
	
	
	
	
	
	

	FZJ 
	164.6
	
	
	
	
	
	
	
	
	

	IAP 
	39.1
	
	
	
	
	
	
	
	
	
	
	

	INRNE 
	5.1
	
	
	
	
	
	
	
	
	
	
	

	IPP.CR 
	198.8
	
	
	
	
	
	
	
	
	
	
	

	IPPLM 
	380.5
	
	
	
	
	
	
	
	
	
	
	

	ISSP-UL 
	1.0
	
	
	
	
	
	
	
	
	
	
	

	1ST 
	145.6
	
	
	
	
	
	
	
	
	
	
	

	JSI 
	21.6
	
	
	
	
	
	
	
	
	
	
	

	KIPT 
	32.0
	
	
	
	
	
	
	
	
	
	
	

	KIT 
	
	
	
	
	
	
	
	
	
	
	
	

	LEI 
	14.8
	
	
	
	
	
	
	
	
	
	
	

	LPP-ERM-KMS 
	133.3
	
	
	
	
	
	
	
	
	
	
	

	MPG 
3,796.1
	
	
	
	
	
	
	
	
	

	NCSRD 
48.9
	
	
	
	
	
	
	
	
	

	OEAW 
62.8
	
	
	
	
	
	
	
	
	

	RBi 
	
	
	
	
	
	
	
	
	

	UM 
	
	
	
	
	
	
	
	
	

	UT 
1.0
	
	
	
	
	
	
	
	
	

	VR 
167.7
	
	
	
	
	
	
	
	
	

	VIT 
226.8
	
	
	
	
	
	
	
	
	

	Not Allocated 
2,368.5
	
	
	
	
	
	
	
	
	

	TOTALPM  11,789.8
	
	
	
	
	
	
	
	
	


	WP02-SA WP03-W7X  WP04-AC  WP0S-PWIE 
	WP06-PrlO  WP07-ENR  WPOS-DES WP09-MAG 
	WP10-BB  WP11-PES  WP12-DIV  WP13-HCD 

	3  155.80 
28.66  1,086.90 
259.3
6  96.00 
411.42  525.90 
55.3
 0
63.0
8.8
54.00 
7  0.00 
0.00  249.20 
174.7
29.0
4 
49.77  98.40 
7  46.00 
178.07  18.00 
1  311.00 
209.1
48.72  421.20 
2  6.00 
384.05  309.80 
1,696.1
	0  237.80 
502.35  99.86 
137.5
1  128.60 
226.50  226.20 
0 
 7
3  24.00 
146.00  34.20 
81.4
0 
178.00  49.00 
0.40 
17.00  4.00 
1  531.41 
462.70  1,007.23 
342.0
5 
183.00 
	9.00 
0  432.24 
475.99 
577.10 
55.00  20.50 
4 
16.00 
82.00 
60.00 
178.8
8  1,623.49 
229.00  2,019.58 
46.26 

	6 20.50 
12.30 
91.8
	 3
116.00 
23.1
	0  139.33 

	 3
9  26.70 
56.70 
25.0
7.56 
2  69.50 
338.55 
184.1
622.60 
	3.00 
0  0.40 
104.00 
23.20 
56.97 
73.9
4  192.60 
347.50 
	339.55 
14.00 
1 
45.00 

	 0
54.9
6  9.00 
19.42 
50.60 
63.5
0  0.00 
96.90 
130.4
470.93 
7 
413.4
58.40 
15.00 
36.0
154.39 
5 
	6 
217.30 
1  60.40 
179.20 
5  85.20 
92.00 
153.95 
6 
268.00 
0  11.00 
216.00 
310.70 
73.4
	9.96 
45.00 
59.62 
72.01 
0  2,027.98 
73.94 
533.5

	5  10.00 
140.60 
78.9
83.48 
	1  23.80 
65.90 
14.00 
	19.00 
35.00 

	306.4
3  118.00 
1,946.68  1,687.00 
7  2.00 
29.3
34.42 
0 
15.56  72.90 
65.0
44.9
48.5
 0
7  23.00 
13.70  257.60 
207.3
5.00 
33.07  547.60 
169.3
8 
397.46 
219.30 
5  190.25 
261.0
3  1,103.75 
4,615.91  6,585.90 
4,705.60
	4  312.10 
233.30  286.86 
1  40.80 
274.90  8.04 
0 
67.00  12.00 
3 
24.00 
0 
200.00  24.00 
6  31.00 
113.50  18.20 
3  37.50 
376.10  14.00 
10.0
0  204.14 
60.00  231.41 
0.0
1,924.15 
4,646.25  2,597.82 
741.4
	5.00 
16.00  430.40 
33.8
14.91 
106.0
31.00 
29.60 
62.00 
12.17 
0  6.00 
0 31.80 
20.00  80.08 
33.7
3  5,454.98 
427.00  3,383.53 
886.0
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Participant  
Short Namel "" WP14-TFV  WPlS-BOP  WP16-DC  WP17-RM WP18-MAT WP19-SAE WP20-ENS  WP21-PRD  WP22-SES WP23-COMM  WP24-TRED  WP25-PMU  WP26-TT  TOTALPM CEA  15.00  236.94  827.63  98.00  159.00  146.40  2.00  2,127.93  463.70  9,823.33 CIEMAT  133.70  29.00  550.03  69.00  1,809.50  246.80  49.90  1,164.82  236.17  6,928.81 CU  24.00  272.05  23.61  383.66 DCU  122.76  14.35  199.98 DIFFER  33.05  47.00  12.00  77.15  34.70  756.51  140.25  1,913.60 DTU  55.78  314.00  60.00  10.00  295.11  173.43  1,552.73 EK-CER  40.00  53.00  224.00  202.50  153.00  35.00  193.23  59.57  1,354.74 ENEA  173.94  627.91  287.38  132.00  393.51  365.32  455.00  214.65  133.80  2,411.80  597.79  14,202.11 FZJ  111.00  416.00  65.00  372.22  142.80  3,896.90 IAP  50.00  9.00  15.00  74.07  22.68  612.97 INRNE  168.43  58.51  235.07 IPP.CR  26.00  98.40  25.00  152.90  458.48  72.92  1,629.70 IPPLM  15.08  155.00  143.99  202.42  39.50  484.00  35.00  20.00  365.56  112.44  3,884.28 ISSP-UL  124.61  40.00  65.87  55.95  29.14  598.79 1ST  157.00  80.00  0.00  52.00  12.00  300.02  122.54  1,296.35 JSI  67.00  39.00  103.00  48.00  39.00  26.00  20.00  238.59  38.87  1,331.19 KIPT  60.00  78.51  37.00  519.40  144.53  2,023.90 KIT  608.35  247.83  95.50  951.33  240.86  369.00  51.80  856.68  249.54  7,181.27 LEI  85.00  34.00  66.52  23.49  223.86 LPP-ERM-KMS  37.00  335.36  57.40  15.00  715.10  78.15  1,842.05 MPG  19.00  32.00  165.35  313.27  2.50  0.00  2,423.49  959.09  0.00  13,086.50 NCSRD  92.00  15.00  24.00  332.57  37.46  1,060.38 OEAW  30.00  23.60  20.00  419.71  61.13  880.70 RBi  47.94  67.00  9.54  158.70  33.02  361.13 UM  64.11  15.47  133.18 UT  120.00  82.33  35.40  511.23 VR  0.00  74.90  72.00  5.00  306.50  34.19  1,398.89 VTT  37.52  668.00  133.14  61.04  37.00  88.00  803.12  61.44  3,314.74 Not Al I ocated  8.25  3.00  15.28  0.00  293.04  20.60  122.60  51.90  1.50  0.00  4,957.65  4,960.67  12.00  14,544.23 
TOTALPM  897.59  1,065.04  1,132.44  1,945.43  5,251.27  1,140.72  3,937.10  1,742.28  332.40  2.00  21,083.41  9,002.35  12.00  96,406.27 
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3.11.3 'Subcontracting costs' items 
01. MPG
Work Package  Cost (k€)  Description of tasks and justification 
ln-vessel low-voltage varistor development and verification of applicability for WPll-PES  120  DEMO 
WP12-DIV  10  DEMO Limiter: Limiter PFC fabrication (small-scale mock-ups, 2 variants). WP12-DIV  60  DEMO Target: Composite pipe fabrication (medium-scale). 
DEMO Limiter: Limiter PFC fabrication / lndustry liaison and technical support for WP12-DIV  140  limiter armour manufacture. 
Further development and optimization of the industrial fabrication technology WP18-MAT  220  for W-fiber reinforced Cu materials (W-fiber fabrics optimization using W-yarns 
and circular as well as planer weavings; long tube fabrication). 
WP18-MAT  20  lndustrial upscaling of self-passivating tungsten alloys WP26-TT  1,647  Fusion Technology Transfer Activity- FUTTA Ill. 
03. LPP-ERM-KMS
Work Package Cost (k€)  Description of tasks and justification 
WP18-MAT  38  The production and characterization of modified HT 9Cr Steel s. WP18-MAT  70  The production and characterization of modified LT 9Cr Steels. 
lndustrial sup port in the feasibility study for performing 300C and SS0C WP18-MAT  10  irradiation up to 20 dpa in BR2 as replacement for BOR-60 
WP18-MAT  120  Welding studies and production of isotopie tailored steels for He-transmutation 
studies 
5. RBi
Work Package  I Cost (k€)  I Description of tasks and justification
WP20-ENS  I  65 I  RBi contribution to Buildings and Plant Systems area 
6. IPP.CR I 
Work Package I Cost (k€) I Description of tasks and justification WP19-SAE  I  130  Experimental campaign on dust detritiation.
09.VTT
Work Package  Cost (k€)  Description of tasks and justification 
WPlS-BO P  100  PCS development and optimization of DEMO with Driver and Advanced Blanket. 
Engage industrial subcontractor to review all previous lower port in-vessel 
component mover design concepts, documentation, and Gl panel review. WP17-RM  40  Establish key requirements and assumptions. Consolidate findings in a project 
report. To ensure further work is concentrated in the most critical areas to a 
common set of requirements and assumptions. 
Engage industrial subcontractor to advance the design of the double-null 
horizontal lower port divertor mover and end-effector including kinematic WP17-RM  110  simulation, FEA, and definition of installation, operation and removal processes. 
To complete the feasibility and maintenance implications data for the double-
null tokamak configuration. 
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Engage industrial subcontractor to provide a comprehensive review of best 
practice methods and techniques used in industry relevant to the identified in- WP17-RM  75  bioshield maintenance functions and tooling, particularly those related to 
welding, weld repair and inspection to advance the understanding of the in-
bioshield maintenance challenges and technical risks. 
200  Planning, Engineer, Procure, and Construct the Remote Maintencne Test WP17-RM  Platform test rigs. 
Support to Port Pla nt Systems WPl through the development and WP17-RM  35  implementation of an ARAS lnnovator PLM system. 
95  Update the design of the Serapid chain and lower port divertor cassette end- WP17-RM  effector 
WP19-SAE  305  Waste recycling process optimization and decommissioning pian outline. 
10.CEA
Work Package  Cost (k€)  Description of tasks and justification 
WP08-DES  300  Development of port closure plate sealing concept 
WP08-DES  150  Cryogenic pi ant and cryo-distribution systems 
Development and implementation of requirements for a customised platform 900 
WP08-DES  for DEMO configuration and engineering data 
lndustrial study on the winding sequence and assembly approach for the hybrid 
centra I solenoid. The focus will be on the connection between the HTS and WP09-MAG  120  Nb3Sn sub-coils, evidencing the pros and cons of considering a React&Wind or a 
Wind&React approach for Nb3Sn sub-coil. 
Specific manufacturing activities for WCLL BB to proof the WCLL specific WPlO-BB  380  fabrication and assembly processes feasibility with Eurofer, FW, SP, DWT, 
welding joints, HIP, heat treatments, CND, wire, characterization. 
General manufacturing activities for WCLL/HCPB BB to proof the WCLL and HCPB WPlO-BB  30  common fabrication and assembly processes feasibility with Eurofer, FW, SP 
welding joints, HIP, heat treatments, CND, wire, characterization. 
WPll-PES  200  Study of the impact of the DEMO operation on the Power Transmission Grid. 
WP12-DIV  50  DEMO Cassette: Cassette body manufacturing (small-scale mock-up) lot 1. WP12-DIV  235  DEMO Cassette: Shielding liner manufacturing (small-scale mock-up). 
Development of Oxide Dispersion Strengthened (ODS) alloys production WP18-MAT  65  methods with focus on mechanical alloying, consolidation and mechanical 
treatments on the industrial large scale. 
Development of EUROFER/EUROFER welds via various techniques on the large WP18-MAT  185  scale and including EUROFER wire fabrication development suitable for 
application on the breeding blanket. 
The microstructural and mechanical characterization of RAFM steels with W, B WP18-MAT  132  and/or Ti additions. 
11. FZJ
Work Package  Cost (k€)  Description of tasks and justification 
Method development for the fabrication of self-passivating W on an industrial WP18-MAT  300  scale with focus of FAST techniques. 
WP21-PRD  30  Optimization and upscaling of Wf/W composites 
12. KIT
Work Package  Cost (k€)  Description of tasks and justification 
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TBM - Solid Breeder R&D. Development and implementation of quality WPlO-BB  225  assurance for pre-production series, draft concept and technical documentation 
of a quality control pian for TBM procurement TBM. 
	WPlO-BB 
	600 
	DEMO - Solid Breeder R&D. Layout and implementation of safety concept (upgrade stage 1+2), extension and validation of process control and monitoring (upgrade stage 1+2). 

	WPl0-BB 
	149 
	TBM - Beryllium Multiplier R&D. Mechanical testing of Beryl li um sample for HCPB TBM. 

	WPlO-BB 
	376 
	DEMO Beryllium Multiplier R&D. Sample preparation and execution of mechanical testing of Beryllium-based samples for HCPB DEMO. 

	WPlO-BB 
	150 
	DEMO -Beryllium Multiplier R&D. Fabrication and thermal cycling testing of full- sized hexagonal beryllides blocks for HCPB Blanket Design. 

	WPlO-BB 
	2,233 
	TBM - Ceramic Breeder lrradiation. lrradiation in Kazakstan of reference ceramic breeder materials and in sítu T measurement. 

	WPlO-BB 
	25 
	DEMO -Development of a modelling software considering the dynamic of the vapours transport between various sections of the RMSB bed and related design and manufacturing of experimental rigs that allow measurements related to the isotopie exchange between swamping gas and tritiated water. 

	WPl0-BB 
	200 
	DEMO - Tritium extraction from purge flow. Design and manufacturing of experimental rigs that allow measurements related to the residua I tritium in getter. 

	WPlO-BB 
	350 
	Development of specific Blanket Manufacturing activities for HCPB 

	WPlO-BB 
	260 
	DEMO- Blanket Manufacturing technology. Development of manufacturing technologies by industry: W coatings on FW. 

	WPlO-BB 
	150 
	TBM - Ceramic breeder Production. Technical engineering planning of extended infrastructure, design and assembly of pebble collection system for high production volumes TBM. 

	WP13-HCD 
	772 
	Gyrotron components and fabrication of large diamond disk  for tunable frequency gyrotron. 

	WP14-TFV 
	58 
	Analysis of divertor particle exhaust capability. 

	WP14-TFV 
	58 
	Experimental characterisation of plasma line behaviour under megnetic fields. 

	WP14-TFV 
	32 
	Particle flux modelling of the divertor. 

	WP14-TFV 
	75 
	Plasma physics support 

	WP14-TFV 
	75 
	Cold plasma study on superpermeation in a metal foil pump 

	WP14-TFV 
	75 
	Characterisation of mercury metallurgy and TSA materials 

	WP15-BOP 
	430 
	Development& Optimization of HCPB BOP lndirect Coupling Design option (including BB PHTS He circulators). 

	WP17-RM 
	75 
	Conduct performance pressure testing of a mechanical pipe connection proof- cf-principie design in a test rig to demonstrate the feasibility and performance of the metallic seal and damping arrangement technology required for the in- vessel divertor and blanket pipe connections. 

	WP17-RM 
	18 
	Conduct additional pressure testing of the mechanical pipe connection proof-of- principie design with a double hydra ulic nut arrangement to complete feasibility and performance trials. 

	WP17-RM 
	50 
	Ultrasonic Weld lnspection Development, including assessment of testing methods and testing of samples from the laser welding trials from the laser in- bore welding trials. 


Development of Oxide Dispersion Strengthened (ODS) alloys  production 175 
WP18-MAT  methods with focus on mechanical alloying on the industrial large scale. 
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Development of the fabrication of ODS-Cu (Y2O3) materials on an industrial WP18-MAT  130  scale. 
WP18-MAT  120  Large scale manufacturing of EUROFER97 (up to 100 t) - assessment of critical 
parameters. 
	WP18-MAT 
	9,531 
	lnternational collaboration with the RF on the irradiation of EUROFER97 steels (base material and welds) up to 20 and 40 dpa in BOR-60 for the evaluation of design relevant data for the EUROFER97 Material Property Handbook (MPH). 

	WP18-MAT 
	1,000 
	lnternational collaboration with the US on Post lrradiation Examination (PIE) for the LOT I campaign on 20 dpa irradiation data of EUROFER97 launched in 2016. 

	WP18-MAT 
	2,275 
	lnternational collaboration with the US on the irradiation of isotopie tailored steels in HFIR (ORNL) for the evaluation of He-transmutation induced embrittlement. 

	WP19-SAE 
	385 
	Test of technologies for activated steel treatment and decommissioning pian outline. 

	WP20-ENS 
	30 
	Engineering design of transfer devices for Lithium, Test and Accelerator Systems heavy components. 

	14.EK-CER
	
	

	Work Package 
	Cost (k€) 
	Description of tasks and justification 

	WP16-DC 
	10 
	Common final report on conceptual studies for IR/VIS/nearUV spectroscopy, covering the technical specification of this task specification (technical contents of the DDD not to be repeated here) 

	WP16-DC 
	20 
	Report on adaptation to new DEMO baseline 

	WP20-ENS 
	197 
	Design of Secondary and Tertiary heat removal systems of the Lithium Systems. 

	WP20-ENS 
	140 
	Remote Handling Engineering for the maintenance of TUC area. 

	WP20-ENS 
	210 
	Engineering Design of Test Cell components (shielding blocks, TUC, Liner). 

	16.ENEA Work Package
	Cost (k€) 
	Description of tasks and justification 

	WP08-DES 
	130 
	Feasibility of the assembly sequence and identification of potential show- stoppers based on industrial capabilities 

	WP09-MAG 
	85 
	Assembly procedures: lnvestigation of the magnet system assembly steps and sequence, estimation of duration of individua I steps, identification of the most demanding tooling, identification of the production bottlenecks etc. Preliminary engineering design of the main structures of the magnet system. 

	WP09-MAG 
	210 
	lndustrial study on the development of high temperature insulation, in order to develop insulation able to guarantee a continuous barrier (as Kapton) and capable of withstanding the Nb3Sn reaction treatment. 

	WP09-MAG 
	40 
	lndustrial study for designing the High Voltage lnsulation Feedthrough for DEMO magnets 

	WPl0-BB 
	124 
	Coating R&D. Coating (vs. T-permeation and corrosion) process upscale to industrial level. 

	WPlO-BB 
	231 
	Coating R&D. Setting up and qualifying coating techniques for WCLL BB relevant geometries. 

	WPll-PES 
	1,130 
	Design, manufacturing and test of a prototype of Magnetic Energy and Transfer System (MEST) based on techni cal specifications 

	WPll-PES 
	70 
	Feasibility studies of TF FDUs based on SiC varistors 

	WPll-PES 
	366 
	Assessment of commercial TG adaptability and Conceptual Design development of the TG, in compliance with the BOP variants and DEMO power transients 


Preliminary feasibility studies on Vacuum Circuit Breakers for Fast Discharge WPll-PES  50  Units rated 110 kA 
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WP12-DIV  30  DEMO Cassette: Cassette body manufacturing (small-scale mock-up) WP12-DIV  DEMO Target: Advanced target fabrication (medium-scale mock-up). 
DEMO Water Cooled Lithium Lead (WCLL) "Pulsed" Power Conversion System 3,206  (PCS): development and validation of Steam Turbine Low Pressure blade design 
WP15-BOP  criteria and Characterization of rotor material and validation of manufacturing method for PCS large off-design operation". 
Design development of "pulsed" PCS DEMO WCLL BOP Direct "No Storage" WP15-BOP  550  option: minimization of the Energy Storage System (ESS) for PCS very low load 
operation in dwell. 
Design development of  "pulsed" PCS DEMO WCLL BOP Direct with Small ESS WP15-BOP  168  option ( PCS transient analysis update and Steam Turbine rotor mechanical 
analysis). 
WP15-BOP  300  Design development of "pulsed" PCS DEMO WCLL BOP lndirect with Small ESS. WP15-BOP  200  Design development of BOP of DEMO with Driver and Advanced Blanket. 
Pipe Alignment System Development to design a test rig to test the proposed WP17-RM  55  alignment interface and validate the digital twin model of the forces during 
alignment. 
WP22-SES  60  Second edition of the EUROfusion European Survey 
21. IPPLM
Work Package I I Cost (k€) I I Description of tasks and justification
WP17-RM  60  ln-Vessel Remote Maintenance Development of the Rail-Based mover.
23. IAP
Work Package  Cost (k€)  Description of tasks and justification 
Tritium extraction from purge flow. RMSB bed design, manufacturing of WP10-BB  300  experimental rigs and execution of measurements related to the extraction 
performances as far as the amount of water trapped on the molecular sieve bed 
is concerned. 
Tritium extraction from purge flow. Development of tritium recovery processes WP10-BB  75 
based on getter bed technologies and direct oxidation. 
24.JSI I 
Work Package I I Cost (k€50) I Description of tasks and justification WP18-MAT  WC reinforced W
25.CIEMAT
Work Package Cost (k€)  Description of tasks and justification 
WP10-BB 250  TBM - Pbli R&D. Tria I production of Pbli for TBM future procurement. WP18-MAT  24  Method devoecluospomnetnhtef oHrI Pthtee cfhabnroilcoagtyio. n of self-passivating W on an industrial 
scale with f
WP20-ENS  24  Definition of networks of monuments for alignment. WP20-ENS  56  Seismic analysis 
· Not allocated 
Work Package  Cost (k€)  Description of tasks and justification 
Feasibility of the assembly sequence and identification of potential show- WP08-DES  140 
stoppers based on industrial capabilities 
WP08-DES  20  Cryogenic pi ant and cryo-distribution systems 
WP08-DES  285  Esynsgtienmeesring development and safety analysis for fusion related technologies and 
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-
Discussion on going with ITER for possible R&D on pyrobreakers or fully WPll-PES  950  mechanical circuit breakers for FDU 
DEMO supporting tasks: Corrosion-erosion test incl. swirl tape fretting (medium- WP12-DIV  72  scale) lot 2. 
Alternative AM printing tas k for EUROFER steel cassette body / W thick coating WP12-DIV  74 
for shielding liner 
WP12-DIV  74  AM printing task for li miter PFC 
WP16-DC  119  DC Technology R&D Subcontracting 
WP17-RM  3  Subcontract budget for industry for Technology R&D tasks 
WP18-MAT  481  Transfer of lab-based fabrication for RAFM and ODS steels. 
WP20-ENS  88  Seismic analysis reserve 
Sub-contracting funds reserved for superconducting cables. Beneficiary to be WP25-PMU  1,644  confirmed at a later stage. 
*Activities expected to be subcontracted later in the programme
3.11.4 'Purchase costs' items (travel and subsistence, equipment and other goods, works and services) 
 
	Participant Number/Short Name Travel and subsistence 
01. MPG Justification 
Cost (k€) 

	Equipment 
	16,361 
	WP0l-TE  AUG Operation and maintenance; ENH-MST-
PEX-AUG 
WP03-W7X  Operation and maintenance W7X facility 
WP25-PMU  IT infrastructures Equipment  for Programme 
Management Unit 

	Other goods, works and services 
	24,542 
	WP0l-TE  AUG Operation and maintenance; ENH-MST-
PEX-AUG 
WP03-W7X  Operation and maintenance W7X facility 
WP25-PMU  IT infrastructures other goods and services for 
Programme Management Unit 

	Remaining purchase costs (<15% of pers. costs) Total 
	13,112 54,015 
	


 
	Participant Number/Short Name  03. LPP-ERM-KMS

	
	Cost (k€)  J ustification 

	Travel and subsistence 
	

	Equipment 
	802  WP18-MAT  Running/maintenance testing equipment costs 

	Other goods, works and services 
	1,203 
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WP18-MAT  Running/maintenance consumables costs  and 
raw materials for various tests & facilities 
Remaining purchase costs  1,830 
(<15% of pers. costs) 
Total  3,835 
Participant Number/Short Name  OS. RBi 
	
	Cost (k€) 
	J ustification 

	Travel and subsistence
	
	

	Equipment 
Other goods, works and services
	74 
112 
	WP0S-PWIE  ERDA, RBS,  NRA and  PIXE characterization of 
selected  samples from  experiments  on  AUG, WEST and W7-X 
WP18-MAT  IREMEV ion irradiation 
WP21-PRD  IREMEV accelerators for DiFU dual-beam facility 
for ion irradiation 
WP0S-PWIE  ERDA, RBS,  NRA and  PIXE characterization of 
selected  samples from  experiments  on  AUG, WEST and W7-X 
WP18-MAT  IREMEV ion irradiation 
WP21-PRD  IREMEV other goods & services for DiFU dual-
beam facility for ion irradiation 

	Remaining purchase costs (<15% of pers. costs) 
	128 
	

	Total 
	314 
	


Participant Number/Short Name  06. IPP.CR
Cost (k€)  J ustification 
Travel and subsistence 
Equipment  298  WP0l-TE  Operation  and  maintenance  COMPASS-U
facility 
WP19-SAE  Software for process control 
instrumentation/spare  components  for  MSO facility 
molten salt refill, dust samples, stainless steel specimens 
gas for samples preparation, dust specimens 
WP21-PRD  preparation of COMPASS-U facility for LMD, FCI 
sample  testing,  HHFM  consumables  and samples 
Other goods, works and services  447  WP0l-TE  Operation  and  maintenance  COMPASS-U 
facility 
WP19-SAE  Software for process control 
instrumentation/spa re  components  for  MSO facility 
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	molten salt refill, dust samples, stainless steel specimens 
gas for samples preparation, dust specimens 

	
	
	WP21-PRD 
	preparation of COMPASS-U facility for LMD, FCI sample  testing,  HHFM  consumables  and samples 

	Remaining purchase costs (<15% of pers. costs) 
	686 
	
	

	Total 
	1,431 
	
	


Participant Number/Short Name  10. CEA
	Travel and subsistence 
	Cost (k€) 
	J ustification 

	Equipment 
	5,814 
	WP0l-TE  Enhancements PEX WEST 
Operation and maintenance WEST facility 

	Other goods, works and services 
	8,720 
	WP0l-TE  Enhancements PEX WEST 
Operation and maintenance WEST facility 

	Remaining purchase costs (<15% of pers. costs) 
	9,973 
	

	Total 
	24,507 
	


Participant Number/Short Name  11. FZJ
Cost (k€)  J ustification 
Travel and subsistence 
Equipment  341  WP03-W7X  Enhancements W7X facility WP0S-PWIE  Enhancements PEX Project 
Other goods, works and services  511  WP03-W7X  Enhancements W7X facility 
WP0S-PWIE  Enhancements PEX Project 
Remaining purchase costs  3,668 
(<15% of pers. costs) 
Total  4,520 
 
	Participant Number/Short Name  12. KIT

	Travel and subsistence Equipment 
	Cost (k€) 
4,136 
	J ustification WPlO-BB 
Kalos-Heloka, Maple-UP, DNG, Picolo, Mekka, license  for  Computational  Fluid  Dynamics (CFD), W-coating, EUROfer 
WP14-TFV  DIPAK build 
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	lnner Loops experiments on fuel separation and pumping, special software licences 
WPlS-BOP  HELOKA-US facility 
WP18-MAT  Running/maintenance equipment costs 

	Other goods, works and services 
Remaining purchase costs (<15% of pers. costs) 
	6,203 
7,550 
	WPlO-BB  Kalos-Heloka,  Maple-UP,DNG,  Picolo,  Mekka, 
license  for  Computational  Fluid  Dynamics (CFD), W-coating, EUROfer 
WP14-TFV 
DIPAK build services 
lnner Loops experiments on fuel separation and pumping, special software licences 
HELOKA-US facility 
WPlS-BOP 
WP18-MAT  Running/maintenance  consumables costs  and 
raw materials for various tests 

	Total 
	17,889 
	


Participant Number/Short Name  14. EK-CER
	
	Cost (k€) 
	J ustification 

	Travel and subsistence 
	
	

	Equipment 
Other goods, works and services 
	310 
465 
	WP14-TFV  Computer-Aided  Design  (CAD).  Extruder 
subcomponents. 
WP17-RM 
ln-Bore  Brazing  Heating  Trial:  Design, Development and Test 
WP18-MAT  Running/maintenance  testing equipment costs Facilities (MTRs + Hot Cell Labs) 
WP14-TFV  Computer-Aided  Design  (CAD).  Extruder 
subcomponents  and raw materials for various tests & facilities 
WP17-RM  ln-Bore  Brazing  Heating  Trial:  Design, 
Development and Test 
WP18-MAT  Running/maintenance  costs  (consumables, 
etc.)  and  raw  materials  for  various  tests  & facilities 
Facilities (MTRs + Hot Cell Labs) 

	Remaining purchase costs (<15% of pers. costs) Total 
	470 1,245 
	


Participant Number/Short Name  16. ENEA Cost (k€)  Justification 
Travel and subsistence 
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	Equipment 
	20,550 
	WP04-AC 
	Energy, maintenance and software for High Performance Computer 

	
	
	WPlO-BB 
	Runn ing/ma intena nce/build  costs  for facilities:  WCLL,  WL,  HTHP,  PER-li, 
LIFUSS/Mod4, FNG, TRIEX, RACHEL LAB, IELLO, BB mock-up, Hyper-Quark 

	
	
	WP12-DIV 
	Mock-ups and realization of the divertor for on 

	Other goods, works and services 
	30,825 
	WP15-BOP WP04-AC 
	STEAM facility 
Energy, maintenance and software  for High Performance Computer 

	
	
	WPlO-BB 
	Runn ing/mai ntenance/build  costs  for facilities:  WCLL,  WL,  HTHP,  PER-li, 
LIFUSS/Mod4, FNG, TRIEX, RACHEL LAB, IELLO, BB mock-up, Hyper-Quark 

	
	
	WP12-DIV 
	Mock-ups and realization of the divertor for on 

	
	
	WP15-BOP 
	STEAM facility 

	Remaining purchase  costs (<15% of pers. costs) 
	10,776 
	
	

	Total 
	62,151 
	
	


Participant  Number/Short Name  17. ISSP-UL
	
	Cost (k€) 
	J ustification 
	

	Travel and subsistence 
	
	
	

	Equipment 
	76 
	WP20-ENS 
	Manufacturing  prototype  electromagnetic Pump of the main Li loop 
Manufacturing Li experimental facility for Be-7 depositi on experiments 

	
	
	WP21-PRD 
	Advanced blanket development hardware MHD  and  chemical compatibility activities of selected ceramic components 

	Other goods, works and services 
	114 
	WP20-ENS 
	Manufacturing  prototype  electromagnetic Pump of the main Li loop 
Manufacturing Li experimental facility for Be-7 deposition experiments 

	Remaining purchase  costs (<15% of pers. costs) 
	292 
	WP21-PRD 
	Advanced blanket development hardware MHD  and  chemical compatibility activities of selected ceramic components 

	Total 
	482 
	
	


Participant Number/Short Name  23. IAP
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	Cost (k€) 
	J ustification 

	Travel and subsistence Equipment 
Other goods, works and services 
Remaining purchase costs (<15% of pers. costs) 
	91 136 
418 
	WPl0-BB  The  funetionality  of  the  RMSB  system, 
validation of the isotopie exehange on RMSB 
WP18-MAT  Running/maintenanee testing equipment eosts WPl0-BB  The  funetionality  of  the  RMSB  system, 
validation of the isotopie exehange on RMSB 
WP18-MAT  Running/maintenanee eonsumables eosts  and 
raw materials for various tests & facilities 

	Total 
	645 
	


Participant Number/Short Name  21. IPPLM
	Travel and subsistence 
	Cost (k€} 
	J ustification 

	Equipment 
	58 
	WP04-AC  Maintenanee of DevOps environment 

	Other goods, works and services 
	87 
	WP04-AC  Maintenanee of DevOps environment 

	Remaining purehase costs (<15% of pers. costs) Total 
	1,669 1,814 
	


Participant Number/Short Name  27. KIPT
Cost (k€)  J ustification 
Travel and subsistence  WP24-TRED  Additional Ukraine funding for TRED-TRA 
Equipment  3,315  WP05-PWIE  Materials testing at QSPA facility 
WP18-MAT  QSPA a nd consumables 
WP21-PRD  Disruption  testing  of  moek-up samples,  HHF 
testing for LMD 
WP24-TRED  Equipment for researeh grantees 
WP25-PMU  Rebuilding researeh infrastrueture of KIPT Other goods, works and services  291  WP05-PWIE  Materials testing at QSPA facility 
WP18-MAT  QSPA and eonsumables 
WP21-PRD  Disruption  testing  of  moek-up samples,  HHF 
testing for LMD 
WP24-TRED  Other goods and serviees for researeh grantees 
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	WP25-PMU  Rebuilding research infrastructure of KIPT 

	Remaining purchase costs (<15% of pers. costs) 
	244 
	

	Total 
	3,865 
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3.11.5 'Other costs categories'  items 
3.11. 5.1 Financial Support to Third Parties 
This instrument will be used by FuseNet,  Affiliated Entity to DIFFER. 
Types of activities that qualify for financial support: 
lt is foreseen to grant support to third parties in the following cases: 
a) Provide financial support for Master students to attend an educational activity.
b) Provide financial support for Master students to do an internship abroad.
c) Provide travel and subsistence support to Master students in order to enable participation in the award ceremony of the best thesis price winners.
Support to third parties will be granted only to natural persons not employed at EUROfusion beneficiaries or linked third parties respectively. 
Criteria for giving financial support: 
a) Master students can obtain financial support to follow educational training activities (such as courses, summer schools and workshops with a dominant educational character) if the following requirements are met:
1. The  student  is  registered  at  a  university  in  a  EUROfusion  member  state  (see www.eurofusion.org for a full list of these countries), and either this university or the host of the educational event is a member of FuseNet. ln case the student is graduated: he or she should have completed their Master within a FuseNet member university.
2. The student is not employed by his/her university.
3. The student is in the Master phase of his/her stud  or graduated within the last six months. Regarding graduate courses that fall outside the Bachelor-Master structure (such as the UK Mphys, Croatian integrated master) the students are considered eligible for support from the summer before the start of their graduate year (Note: in Scotland the Mphys takes S years, in England 4 years; for both courses the eligibility starts after the third year).
4. The topic of the Master study is in a field relevant to fusion research.
S. The educational training activity takes place at a university group, organization or research institute in one of the EUROfusion member states or at a FuseNet member institute, and the topic is relevant to the European Fusion programme.
6. The  educational training activity should preferably be  an open event (i.e. all  European students should have a chance to subscribe to and participate in the event). The event should be accessible to students originating from at least three different universities to be eligible for support.
7. Support is given only to activities in which education is the main goal. Ali conferences are in principie excluded, except when all the following criteria are met:
· The Master student has his/her own contribution at the conference, i.e. is selected to give a poster presentation and/or an oral presentation.
· The conference is fusion-specific (in case of doubt, this is decided by FuseNet and cannot be further discussed).
· The conference has to be held in the European Union and Associated countries or at a FuseNet member institute.
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· The conference is internationally oriented, i.e. at least 50% of the participants in the conference should be from abroad.
8. Specific events that are already organized with support by FuseNet or EUROfusion may be excluded from  individua! student support, such  as  the  FuseNet Ph.D.  event and mini­ workshops organized with support of FuseNet.
9. The educational training activity has a duration of maximum 2 weeks. Support is for no longer than the duration of the activity.
10. The distance between the university where the student is subscribed (i.e. the home university) and the event should be at least 100 kilometres.
11. The student did not obtain FuseNet funding from another application for an educational activity in the past 4 months. The period between the start dates of the educational activities must be more than 4 months.
12. The student must declare not to have obtained another grant from the organizer of the event or other funding scheme (e.g. within Horizon Europe or  otherwise publicly funded) for attending the educational event.
13. The student must agree that his/her supervisor(s) will be informed on the outcome of their application.
14. No more than 20 students will be supported per educational event (on first-come, first-serve basis).
15. The  student agrees to  send in  a  photograph and short article (AS-size, blog-style)  for publication on the FuseNet website. This article summarizes the educational training activity in which the student participated and that was supported through this work package.
16. Students must hand in their declaration no longer than 3 months after the end of the event they attended, otherwise they lose the right to claim support.
b) Master students can obtain financial support to do an external internship in a fusion relevant project if the following requirements are met:
1. The  student  is  registered  at  a  university  in  a  EUROfusion  member  state  (see www.eurofusion.org for a full list of these countries), and either this university or the host of the internship is a member of FuseNet. ln case the student is graduated: he or she should have completed his/her Master within a FuseNet member university.
2. The student is in the Master phase of his/her study or graduated within the last six months. Regarding graduate courses that fall outside the Bachelor-Master structure (such as the UK Mphys, Croatian integrated master) the students are considered eligible for support from the summer before the start of their graduate year (Note: in Scotland the Mphys takes S years, in England 4 years; for both courses the eligibility starts after the third year).
3. The student is not employed by his/her university.
4. The study program of the Master student is in a field relevant to fusion research.
S. The internship takes place at a fusion research centre, organisation or university involved in fusion research. This place is not limited to European Union and Associated countries.
6. The topic of the internship project is fusion relevant.
7. The internship is executed in a different country than the university at which the student is registered (i.e. different from the home university).
8. The internship has a duration of at least 6 weeks. Support is for a maximum of 6 months.
9. Periods of holiday in between the internship are excluded from funding.
10. Excluding holiday periods of up to 14 days, the internship in principie should be uninterrupted; in case the internship is intermittent, this should be indicated in advance and is only allowed with prior written permission from the Executive Office of FuseNet.
EUROFUSION GA {24) 307 - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page 307 of 307
11. The student did not obtain  FuseNet funding from another application for an internship at FuseNet in the past 12 months, with the following exception:
12. A second internship within the period of 12 months can be eligible under the condition that
(1) the travel  support is not provided  for the second internship,  (2) the total amount of subsistence support will be maximized to a period of 6 months for the combined duration (i.e. taking the sum) of the two  internships. This would allow  a student to  go on  two short internships instead of one longer duration internship, depending on the requirements of their curriculum.
13. The  student did  not  obtain  other  sources  of funding  for  supporting the  (same)  external internship through EUROfusion (direct or indirect) or other support schemes that fall under the Horizon Europe programme.
14. The student should indicate any other external sources of funding, compensation or salary from the host institute, or grants obtained in support of the same internship. Travel support can in no case be provided twice. The amount of subsistence support will be limited such that the  combined  level of  all  obtained support  for an  internship  does not  exceed 1000€  per month.
15. A valid  contact address of the supervisor of the  Master student should be provided. The supervisor(s) of the Master student will be informed on the outcome of their application.
16. The student should agree to make an acknowledgement to the EUROfusion consortium and the FuseNet Association in publication of any work that came forward in part or in full as a result of the internship for which he/she obtained funding. ln particular, this holds for the thesis or report associated with the studenťs work.
17. The student agrees to send in a photograph and short article (A5-size) that summarizes the internship work and visit that was supported through this work package, for publication on the FuseNet website.
18. Students must  hand in their declaration no longer than 3 months after the  end of  their internship, otherwise they lose the right to claim support.
19. Support will be granted on first-come first-serve basis, as long as budget is available.
c) Provide travel support and subsistence support to Master students in order to participate in the award ceremony of the best thesis price winners.
Travel and subsistence support will be granted only for Master students which have been awarded the European Master Thesis Prize.
Criteria for calculating the exact amount of financial support:
Travel support for students: unit cost depending only on single-way distance between the place of origin and the location of the internship, according to the following table:
· Travel distance between 100 and 499 km: 180€ / person 
· Travel distance between 500 and 1.999 km: 275€ / person 
· Travel distance between 2.000 and 2.999 km: 360€ / person 
· Travel distance between 3.000 and 3.999 km: 530€ / person 
· Travel distance between 4.000 and 7 .999 km: 820€ / person 
· Travel distance 8.000 or more km: 1.100€ / person 
· The allocation is only based on the distance between the place of origin and the location of the educational event/internship.
· We consider the place of origin to be the home university of the student. However, if the student  travels  from  another  location  that  is  doser  to  the  destination,  this will  also  be accepted. As place of destination we use the city/place of the educational event/internship.
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The distance is determined by the Executive Office using the distance calculator available for Erasmus+ https://ec.europa.eu/programmes/erasmus-plus/resources/distance-calculator . ln case  of disputes, the  Executive Office of  FuseNet has  the  right to determine the distance without further rights for appeal. 
· Example: A trip from London to Paris and back counts as 343.52 km (i.e. this is the single-way distance), and for that a student receives the support amount of 180€.
· Note that to keep the processing simple and minimize handling costs, we compensate a fixed unit cost and not the actual cost (the actual travel cost might be cheaper or more expensive).
· ln case the student indicates to get also travel support from other public sources or grants for traveling to the location of the internship/educational event, the travel support component becomes void and no support is provided.
Subsistence support for students attending educational events 
· To enable the attendance of educational training activities, the students will receive a lump sum amount  of  50€/day  (based  on  the  high  range  EU  grant  as  on https://ec.europa.eu/programmes/erasmus-plus/)  with an upper limit of 500€. Only the event days are counted (not separate travel days).
· This support is limited to a duration of 2 weeks.
· ln case participation in an event includes accommodation (and possibly also meals) we call this event 'inclusive' and maximize the subsistence support to the level of the participation fee. For example,  for an all-inclusive event that has a participation  fee of 190€  (i.e. accommodation is included for the student), we still offer 50€ per day subsistence support but until a maximum of 190€. This means that when the event lasts more than 4 days, the subsistence support is limited to 190€.
Subsistence support for students for internships 
· ln case of internships, the students will receive a lump sum amount of 500€/month (based on the high range EU grant as on https://ec.europa.eu/programmes/erasmus-plus/) with an upper limit of 3.000€ (i.e. for an internship that lasts six months or longer). When the internship period does not consist of a whole number of months (i.e. from 7 July to 7 September), the remaining part is calculated using the fraction in months, where one month is defined as 30 days. For example, in case the internship lasts 2 months and 9 days, the amount of support is €1.000 + 9/30 * 500€ = €1.150.
· This support is limited to a duration of 6 months in case of students going on an internship abroad.
· ln case the  student going on an internship abroad also gets other public funds or grants, the amount of subsistence support provided is limited such that the total support does not exceed 1.000€/month.
The  total  amount  of  support  per student  (travel and  subsistence  support  for attendance  of an educational event and/or internship combined) cannot be more than 5.000€ per year. 
The total annual amount foreseen for these activities is estimated at 104.000€ per year (reporting period). 
Tra vel and subsistence support for  award winning Master students 
Travel support will be granted based on actual costs. The principles of economy and efficiency shall apply. 
lf necessary, transport by plane will be supported only at economy class fares. Train tickets will be reimbursed for 2nd class fare, unless the transport by train takes more than two hours. 
Subsistence support will be granted based on actual costs for accommodation. With regard to the payment of daily allowances, the Dutch regulations for publicly funded organizations shall apply. 
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The maximum amount per case cannot be predicted and depends on the specific circumstances. The total amount for this activity is limited to 4.000€ per year. 
10. DIFFER
Cost {k€)  J ustification 
Financial support  WP24-TRED 
450  Financial support granted by FuseNet to Master students to third parties 
3.11.5.2  Unit costs for mobility ofpersonnel 
The mobility of the staff of the beneficiaries that need to be seconded to a location different from his/her place of employment is regulated by the applicable Commission decision authorizing the use of unit costs for mobility in co-fund actions under the Research and Training Programme of the European Atomic Energy Community (2021-2025). 
Secondments of staff are foreseen for the following activities: 
Staff seconded to the Programme Management Unit and DEMO Central Team Task Farce leaders seconded within the WPs Tokamak Exploitation and W7X Staff seconded within the collaboration with F4E (TBM, JT-60SA, I FMIF-EVEDA) Staff seconded within the collaboration with ITER IO on NBTF 
Secondments of grantees within the training programme 
Staff in support of JET operation 
Cost {k€)  Justification 
European Cofund 
sta ff mobility costs  18,487  Secondment of personnel 
The detailed list of the secondments for 2021-2024is in Annex2B, which will be updated on a yearly basis with an amendment to the Grant Agreement. 
3.11. 5.3 Internally invoiced goods and services 
lt is foreseen to declare costs as 'lnternally invoiced goods and service' for the following items: 
01-MPG
Cost (k€)  J ustification 
lnternally invoiced  3,000  WP0l-TE  services of IPP's centra I workshops for AUG goods and services  1,500  WP03-W7X  services of IPP's centra I workshops for W7X 
100  WP05-PWIE  services of IPP's centra I workshops for experimental facilities 
GLADIS, PWW 
services of IPP's centra I workshops for experimental facility 
8  WP07-ENR 
PWW 
services of IPP's centra I workshops for the experimental facility 
GLADIS, for str uctural calculations and CAD Design activities of 350  WP12-DIV  W armoured target materials in DIV W7-X, and for mechanical 
workshop activities in DIV DEMO and DIV W7-X 
4  WP14-TFV  manufacturing of extrusion die; adapter for pellet extruder 
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services of IPP's centra I workshops for experimental facility 44  WP18-MAT  GLADIS 
43  WP21-PRD  services of IPP's centra I workshops for experimental facilities 
PWW, BATMAN, ELISE 
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02-OEAW
lnternally invoiced goods and services 
03-LPP-ERM-KMS
lnternally invoiced goods and services 

Cost (k€)  J ustification 
8  WP21-PRD  nsaemutprloens  airtr aTdUiaWtioien noAftHoimghinTsetimtupte  rature Superconductor 
Cost (k€)  J ustification 
200  WP12-DIV  services for the mechanical and microstructural testing 
services for neutron irradiation, the usage of Hot Cells, the 5,800  WP18-MAT  Mechanical and Microstructural Laboratories and the workshop 
to machine, fabricate and weld assemblies for the neutron 
irradiation 
EUROFUSION GA {24)  - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page  of  
06-IPP.CR
Cost (k€)  J ustification 
lnternally invoiced  250  WPlO-BB  services of CVR Workshop related to facil ities used in WPBB goods and services  75  WP19-SAE  services of CVR Workshop related to facilities used in WPSAE 
53  WP20-ENS  irradiation of materials within WPENS 
50  WP21-PRD  services of CVR Workshop related to facilities used in WPPRD.BB 
09-VTT
Cost (k€)  J ustification 
lnternally invoiced  40  WP0l-TE  usage of vn laboratory facilities, Tp Computing platform 
goods and services  12  WP04-AC  usage of vn laboratory facilities, Tp Computing platform 
21  WP05-PWIE  usage of vn laboratory facilities, Tp Computing platform 
2  WP06-PrlO  usage of vn laboratory facilities, Tp Computing platform 
usage of vn laboratory facilities, Tp Computing platform and Tp 61  WP07-ENR  Circuits and sensors 
4  WP08-DES  usage of vn laboratory facilities, Tp Computing platform 
5  WP09-MAG  usage of vn laboratory facilities, Tp Computing platform 
10  WP15-BOP  usage of vn laboratory facilities, Tp Computing platform 
150  WP17-RM  usage of vn laboratory facilities, Tp Computing platform 
93  WP18-MAT  usage of vn laboratory facilities, Tp Computing platform and Tp 
Nuclear Safety platform 
14  WP19-SAE  usage of vn laboratory facilities, Tp Computing platform 
15  WP20-ENS  usage of vn laboratory facilities, Tp Computing platform 
13  WP21-PRD  usage of vn laboratory facilities, Tp Computing platform 
23  WP24-TRED  usage of vn laboratory facilities, Tp Computing platform 
10-CEA
Cost (k€)  J ustification 
lnternally invoiced  91  WPlO-BB  Use of techno Hub HADES goods and services  235  WP12-DIV  Use of techno Hub HADES 
Hot cell facility - Post irradiation experiments; Use of tech no 192  WP18-MAT  Hub HADES 
11-FZJ
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Cost (k€)  J ustification 
lnternally invoiced  2.6  WP0l-TE  centrally provided transportation services goods and services  0.1  WP02-SA  centrally provided transportation services 
5.7  WP03-W7X  centrally provided transportation services 
0.2  WP04-AC  centrally provided transportation services 
1.7  WP05-PWIE  centrally provided transportation services 
0.6  WP07-ENR  centrally provided transportation services 
1.2  WP18-MAT  centrally provided transportation services 
3.8  WP24-TRED  centrally provided transportation services 
7.1  WP25-PMU  centrally provided transportation services 
12-KIT
Cost (k€)  J ustification 
lnternally invoiced  2,000  WPlO-BB  services of KIT's central "Technology House" and services of the goods and services  "Technology Hub" HELOKA 
electricity and heating costs for the Gyrotron Test Stand 30  WP13-HCD  FULGOR 
100  WP14-TFV  services of KIT's central "Technology House" 100  WP18-MAT  services of KIT's central "Technology House" 20  WP19-SAE  services of KIT's central "Technology House" 30  WP20-ENS  services of KIT's central "Technology House" 
 
	13-NCSRD

	Cost (k€)  J ustification 

	lnternally invoiced  15  WP05-PWIE  Use of NCSRD accelerator for ion beam analysis of samples goods and services  45  WP18-MAT  Use of NCSRD accelerator for ion irradiations 
11  WP21-PRD  Use of NCSRD accelerator for ion irradiations 


 
	16-ENEA
	

	Cost (k€) 
lnternally invoiced goods and services 
4 
	J ustification WP06-PrlO 
	corrosion tests, including sample preparation for CrCuZn materials in ITER corrosion conditions 

	20 
180 
200 
	WP09-MAG 
	mechanical compression tests (up to 150 MPa) from room temperature to 77 K on stainless steel jackets, simulating the contact resistance in a partially insulated magnet. Thermal conductivity measurement 

	
	WPlO-BB 
	corrosion and chemical tests, chemical analysis, alteration of testing apparatus, Pb alloys melting 

	
	WP12-DIV 
	coatings, samples preparation, mechanical characterization, chemical analysis, joining and Qualification, tribological tests 

	500 
300 
	WP18-MAT 
	metallographic characterization, fabrication and transformation (cutting, rolling, annealing, pickling) of innovative steel alloys by ingots melting, chemical analysis, mechanical and formability characterization, welding (Joining and Qualification), tribological tests 

	
	WP19-SAE 
	alteration oftesting apparatus, chemical analysis, simulation tests 


20-DIFFER
Cost (k€)  J ustification 
lnternally invoiced  2,077  WP05-PWIE  services of DIFFERS central workshop and technicians incl. goods and services  material costs for Magnum PSI, IBF and UPP 
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services of DIFFERS central workshop and technicians incl. 150  WP21-PRD  material costs for Magnum PSI 
24-JSI
Cost (k€)  J ustification 
lnternally invoiced  56  WP05-PWIE  Facility cost for measurements on the 2MV tandem accelerator goods and services  44  WP07-ENR  Facility cost for measurements on the 2MV tandem accelerator 
60  WP18-MAT  Facility cost for measurements on the 2MV tandem accelerator 
CPU intensive nuclear analyses such as Monte Carlo and/or WP24-TRED  deterministic transport of neutrons and gamma rays in fusion 
50 
reactor. Use of the CPU cluster will be necessary in order to do the work. 
26-VR
Cost (k€)  J ustification 
lnternally invoiced  75  WP05-PWIE  internally invoiced costs associated with accelerator goods and services  operation/workshop and material/surface analysis services 
internally invoiced costs associated with accelerator 
45  WP07-ENR 
operation/workshop 
30  WP18-MAT  internally invoiced costs associated with accelerator 
operation/workshop and material/surface analysis services 
3.11.6 'ln-kind contributions' provided by third parties 
03. LPP-ERM-KMS
Third party name Category  Cost (k€)  Foreseen contribution and justification 
Belgian ministry of Seconded  1,083  WP01-TE  The in-kind contributions by the Belgian Defense personnel  WP02-SA  Defence consist of Academie staff of Ecole 
WP03-W7X  royale militaire / Koninklijke Militaire School WP05-PWIE  contributing to scientific, administrative and WP06-PrlO  managerial tasks. 
WP21-PRD 
WP24-TRED 
WP25-PMU 
 
	16.ENEA / 03-CREATE

	Third party name University partners of Consorzio CREATE 
	Category Seconded personnel 
	Cost (k€) 
5,400 
	Foreseen contribution and justification 
WP01-TE  The contribution of CREATE, as from the WP02-SA  Statute ofthe Consorzio, includes in-kind WP04-AC  contributions from the universities partners of WP05-PWIE  the Consorzio (Universita degli Studi della WP06-PrlO  Basilicata, Universita degli Studi della WP08-DES  Campania "Luigi Vanvitelli", Universita degli WP10-BB  Studi di Cassine e del Lazio Meridionale, WP12-DIV  Universita degli Studí di Napoli Federico li, WP15-BOP  Universita degli Studí di Napoli "Parthenope", WP16-DC  Universita degli Studí di Trieste) in terms of WP17-RM  manpower provided by the 
professors/researchers of the cited universities. 
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25.CIEMAT / 10-BSC
Third party name  Category  Cost (k€)  Foreseen contribution and justification 
Catalan lnstitution  Seconded  380  WP0l-TE  ICRF heating expert involved in scientific 
for Research and  personnel  coordination, experimental data analysis and Advanced Studies  ICRF modelling 
(ICREA)  WP03-W7X  ICRF heating expert involved in experimental 
data analysis and ICRF modelling 
WP04-AC  PI of EUROfusion Advanced Computing Hub 
CIEMAT-BSC 
WP24-TRED  Supervisor of PhD and MSc students 
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3.12  Procurement of equipment for KIPT (Ukraine) 
At its 40th meeting on 11-12 October 2022 the General Assembly approved the usage of the additional 2.5M€ of EC contribution for Ukraine and established a list of priorities. The priority was to rebuild scientific and technical capacity at KIPT starting with the Work Pian 2023. 
The  following KIPT facilities are  involved in  the  EUROfusion research  programme under Grant Agreement #101052200: 
the quasi-stationary plasma accelerators QSPA Kh-50 and QSPA-M (WPs: PWIE, MAT and PRD) the U-2M medium-size stellarator of torsatron type (WPs: Wl-X} 
The KIPT area has been under military attacks during the first 8 months of the Russian invasion into Ukraine. Kl PT's Institute of Plasma Physics infrastructure, buildings and equipment were damaged. The destroyed windows and roofs, the weather conditions (moisture, temperature changes), the absence of electricity and heating and the dust from damaged buildings led to equipment loss and damage. 
The equipment listed below will be used to replace and upgrade the damaged plasma diagnostics and vacuum system elements of the above-mentioned research facilities. 
Equipment for QSPA Kh-50 and QSPA-M: 
High-speed digital camera with hardware upgrade to enable HDSDI video output to be used for the observations of the plasma interactions with the exposed targets and studies of the dynamics of material droplets and solid dust particles in front of the irradiated surface. Spectro-Pyrometer System to be used for evaluation of the exposed surface temperature during plasma-surface interaction. 
Spectroscopic diagnostics: optical spectroscopy - high-resolution high-throughput scanning monochromator and EOS spectrometer 5 - 200 µm to be used for the determination of plasma parameters (electron density and temperature) in front of exposed surfaces and for studies of the target impurity. 
Eguipment for U-2M medium-size stellarator: 
MW-Generator 6 kW 2450 MHz+  options (for plasma production experiments at U-2M) Turbo-pumping Stations, Turbopump, Scroll Pumps, Gate valve electropneumatic, Vacuum gauges and components (to achieve and measure ultra-high vacuum at U-2M) 
Mass spectrometer (control the gas composition at the U-2M). 
Multichannel spectrometer 200- 900 nm (spectroscopic plasma diagnostics at U-2M) AXUV20ELG (soft x-ray plasma emission measurement at the U-2M). 
The procurement will require substantial funding from KIPT and given the exceptional circumstances, 
this precludes the option of reporting depreciation costs. lt is therefore proposed to select in the grant the option that would allow to declare the full purchase costs of equipment, infrastructure or other assets specifically related to equipment procured by KIPT or its Affiliated Entity to rebuild research infrastructures in Ukraine. 
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4  MANAGEMENT STRUCTURE AND GOVERNANCE 
4.1 Organisational structure and governance 
The Governance of the EUROfusion Consortium is established in the Consortium Agreement, where the Terms of Reference, and the tasks and composition of the main bodies of EUROfusion are described (see Fig. 4.1.1). The main bodies of EUROfusion are: 
General  Assembly.  The  General  Assembly  (GA)  is the  ultimate  decision-making  body  of  the Consortium and it consists of one Representative of each Beneficiary. lt is responsible for defining and regularly reviewing: 
· the strategy of the Consortium,
· the  activities  and  policies  necessary  to  implement  the  Consortium  Work  Pian (CWP)[footnoteRef:49] [49:   The Consortium Work Pian is the Multi-Annual Work Pian 2021-2025 of EUROfusion. The Annual Work Pian 
refers to the Work Plan in a specific year. ] 

, 
· the related funding of activities
The chairperson of the GA represents it in daily business. 
Bureau. The Bureau assists the GA in the preparation of meetings and decisions and carries aut any other tasks that the GA may delegate to it. 
Coordinator. The coordinator is the intermediary between the  Beneficiaries and the European Commission (EC) and performs all tasks assigned to it in the frame of the Grant Agreement and Consortium Agreement. 
STAC. The Scientific and Technical Advisory Committee (STAC) is an independent scientific advisory committee  to  the  General  Assembly  on  strategie and  implementation  issues.  lt assesses the Consortium Work Pian (CWP), its implementation via the Annual Work Plans and its coherence with respect to the Fusion Roadmap. 
Programme Manager. The Programme Manager ( PM) is responsible to the GA for the top-level planning, coordination and implementation of the Programme.  ln particular, the PM is responsible for: 
· preparing the  Consortium Work Pian  in close  collaboration with  the  Beneficiaries  and proposing it to the General Assembly;
· performing competitive calls for the participation of Beneficiaries in EUROfusion activities;
· proposing the allocation of resources in the various Work Packages and other activities to the General Assembly;
· monitoring the effective and efficient implementation of the overal! programme and the progress of the individua! missions of the Fusion Roadmap.
A Programme Management Unit (PMU) supports the PM. The roles and responsibilities ofthe PMU are described in Sec. 4.2.1. 
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Decision Body Euratom Horizon Europe 
Executive Body 
Administrative Body 
STAC 
Project Leaders  Task Force Leaders 
Projects  Campaigns  Grants 
Beneficia ries Affiliated Entities 
Fig. 4.1.1: Overal{ organigram ofthe main  structures in the EURO/usion Consortium. The more specific DEMO governance is depicted in Fig. 4.1.2. 
The implementation of activities relies on a structure consisting of a number of Work Packages (WPs) that mirror the high-level programmatic deliverables defined in the Consortium Work Pian for each of the eight missions of the Fusion Roadmap. 
The WPs are either project-or campaign-oriented, aiming to achieve results in response to the Fusion Roadmap priorities. The participation to all WPs is the subject of competitive calls among Beneficiaries, allowing for the selection of Project Leaders (PLs) and associated Lead Beneficiaries (LBs) in the case of project-oriented activities, and a collegium of Task Farce Leaders (TFLs) in the case of campaign­ oriented activities. Terms of Reference (ToR) for the respective roles are to be found in the Appendix 1 (Sec. 4.5). 
4.1.1 Accountabilities and Responsibilities 
A key aspect of programme governance is to establish accountability and responsibility for the layers that make up the programme management structure. 
The paradigm used to define the roles and responsibilities of the various parties involved in the different activities is the RACI model (also referred to as Responsibility Assignment Matrix): 
· Responsible:  The  person/organisation  that needs to  make sure the  programme/project activity reaches completion. Does the work. Others can be asked to assist in a supporting role. Responsible must receive its authority from accountable.
· Accountable: The person/organisation to  whom R is  accountable and the  authority  that approves work and/or provides funds, having control over the project resources. Ultimately answerable for the correct and thorough completion of the work. There is just one accountable person for any given task.
· Consulted: A provider of information or advice, necessary to complete the activity. Those whose  opinions are  requested  and with  whom there  is  two-way  communication.  The consulted role does not participate in the completion of the task.
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· lnformed: A person/organisation that needs to be informed (one way communication) of the progress.
The following table summarises the RACI model applied to EUROfusion. 
 
	I I 
�  ra 
,t.:J, 
CWP implementation  PM 
GA 
	'.J.!J STAC 
	

	Work Package  Project Leader & Scope/schedu le/budget  Task Force Leaders management  Primary lnvestigators 
	Project Boards 
	-
	
	Consortium Members EC 

	Work Package  Primary 
management  lnvestigators Centra lly Coordinated 
	PM 
	
	
	Consortium Members EC 


A critical aspect is to provide sufficient autonomy and permit true delegation whilst minimising the risk that issues and concerns are not escalated to higher levels of the hierarchy in a timely manner, thereby causing unnecessary surprises and reducing the time available for corrective action. This is the guiding principie for the Terms of Reference of the various roles, detailed further down in this document. 
4.1.2 Project-oriented Work Packages 
Design activities, specific R&D and realisation of components are implemented in WPs  managed in the form of projects, subdivided in tasks and subtasks. A Project Leader (PL) is appointed for each WP. Each PL is strongly supported by his/her Beneficiary (the Lead Beneficiary) in the implementation of the project. Project Boards  (PBs), with members nominated by the Beneficiaries involved in the projects, act as directing and steering bodies. The Theory project board in the DSD is supplemented by a Scientific and Technical Board (5TB) with regular expert participation that brings together necessary competencies to manage, align and advise the WPs. 
4.1.3 Campaign-oriented Work Packages 
Campaigns consist of a portfolio of experiments that provide deliverables using experimental facilities. A Collegium of Task Farce Leaders (TFLs) is appointed to coordinate the use of the EU facilities (incl. associated theory and modelling). 
4.1.4 Centrally coordinated Work Packages 
A number of activities not implemented as Projects or Campaigns are directly coordinated by the PMU. This holds for Education and Training, Technology Transfer, and Enabling Research activities, requiring an overarching management. ln the case of Enabling Research, Scientific and Technical Boards, whose members are nominated ad personam, act as supervisory bodies. 
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4.1.5 DEMO project 
The main objective of the DEMO project[footnoteRef:50] (described in Sec. 3.3) is to advance the technical basis (design and R&D) of a DEMOnstration Fusion Power Plant in order to arrive as early as possible to an integrated concept design. .  [50:  The DEMO Project in Horizon Europe is set up according to the PM2 methodology and involves a DEMO
Central Team (DCT) to advance the design basis of a DEMO fusion power plant. The DCT implements an agile architectural design capability, impartial analysis of options, and quick access to the expertise distributed in the EU  fusion laboratories and  industry  through a  dedicated design assist work-package.  The DCT also engages with the geographically distributed DEMO Work  Packages to ensure consistency and progressive 
maturation of technical/technology solutions being developed. ] 

An important result of the work carried aut to date is the identification of the remaining science and technology gaps and of a number of DEMO operation risks. The latter mainly arise from the lack of relevant complementary facilities to validate the performance and reliability of some of the most relevant DEMO system technologies, most notably the breeding blanket. 
This understanding has led to identifying two phases in DEMO's operation of DEMO: phase 1 for qualification purposes, up to ca. 20 dpa, and phase 2 for the demonstration of the feasibility of fusion power production (i.e., production of hundreds of MW of electric power during a meaningful period of time -a few months -with an availability of ca. 30%) 
However, one can anticipate a low availability of DEMO at the beginning of its operational life, which would imply a long time to produce enough neutrons to achieve the objectives of phase 1. lf the DEMO availability is indeed too low, or if the BB fails to achieve a TBR greater than 1, there will also be an issue with the supply of tritium. 
This has prompted the discussion about how to perform the qualification of components and process. Practically, this will require a programme with a new facility (or facilities) to validate the blanket and the complete fuel cycle if this cannot be achieved under DEMO phase 1. The DCT looked at several options and concluded that technically (not yet considering cost-effectiveness or schedule issues), a way to do this could beto build a tokamak-based VNS, and is currently carrying aut the VNS feasibility study (study recommended by the "2023 EU ROfusion Breeding Blanket Working Group" and endorsed by the EUROfusion GA). Other, more affordable but also less complete validation options were highlighted by the BBWG but have so far not been followed up. 
The VNS facility would be complementary to ITER, which is focused on burning plasma physics, and DONES, which is focused on large dpa in small material samples. lf readily feasible, technically, scientifically and politically, such facility could also eliminate the requirement for high-fluence for the first phases of DEMO, allowing DEMO to be a fusion power demonstrator, resulting in an accelerated effective deployment 
The  proposed DEMO project organization is  consistent with the  recommendation of  the  PM2 methodology. 
Although the design and construction of DEMO is a task in the statutes of Fusion for Energy, in 2011 Fusion for Energy has requested - at that time - EFDA, to take care of the Conceptual Design of DEMO as it needed to concentrate on ITER construction. EUROfusion inherited this from EFDA and worked on the DEMO Preconceptual Design during Horizon 2020 and will continue with the Conceptual Design during Horizon Europe. Near the end of Horizon Europe, this situation will need to be re-evaluated, in 
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view of a potential progressively stronger involvement in DEMO developments of F4E, and, even more importantly, of private industrial partners  .. . 
4.2 Implementation 
The implementation of the Work Package activities specified in the Consortium Work Pian (CWP) is supported by the Programme  Management Unit (PMU), which  ensures the promotion of  project management culture, use of standards and tools within the Consortium. 
The PMU  supports the PM in  the  implementation  of the programme  and  ensures that common standards based on project  management practice are  followed in all WPs for the  selection of the participation,  the  management  of  the  activities,  the  documentation,  the  evaluation  of  the accomplishments, and the reporting.  ln the frame of DEMO  design activities it has, in  addition, a function of integration, project oversight, plant architecture design, and system design. 
The PMU is responsible for the implementation and maintenance of a number of systems that shall enable the Beneficiaries to fulfil their roles. These include the Document Management System (IDM), the lnformation Management System (IMS) and the publication pinboard. 
The structure and size of the PMU are decided by the GA, upon proposal by the PM. To increase the openness  of  EUROfusion  to  ITER  exchanges,  innovation,  digitalisation,  and  to  facilitate  the implementation of the different steps of the Roadmap, from the exchanges with ITER to the shorter term DEMO developments (Volumetrie Neutron Source (VNS) or DEMO phase 1), and the longer term efforts  (DEMO full design and preparation of power plant options), it has been agreed to split the existing two technical departments into a total of four technical departments. A Plasma Science for ITER, DEMO and stellarators Department (PSD) and the Digital Solutions for Fusion Department (DSD), replace the former Fusion Science Department (FSD), and a ITER Technology and DEMO Preparation Department (IDS) and an  lnnovation, DEMO and Fusion Power Plants Department (IDD), replace the former Fusion Technology Department. ln addition, there is the Administration Department, the Office of the PM  and lndustry Relations and Support Office (I RSO) (see Fig. 4.1.2). 
Programme Manager 
Programme Manager  lndustrv Relat1ons and Office  Support Office (IRSO) 
PDlaEsMmOaSacniden scteel lfaorra ITER, tors Fusion  DEMO Preparation  Fusion Power Plants  AdDmepimarsttmraetn1otn   Loordtnator 
D1g1tal Solutions for  ITER Technology and  lnnovation, DEMO and 
Fig. 4.1.2: Simplified organigram o/ the Programme Management Unit. Ali blue blocks constitute the PMU. The Coordinator role is fu/fil/ed by MPG. 
The members of the PMU, made available by the Beneficiaries, are selected under the responsibility of the PM, who will advertise the positions among the Beneficiaries and seek the support of a selection panel as appropriate. The nomination of the Department Heads in the PMU shall be approved by the GA with simple majority. 
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The Plasma Science for ITER, DEMO and stellarators Department (PSD) coordinates the EUROfusion scientific exploitation of JET (data analysis following the end of operations), JT-60SA, the Medium Sized Tokamaks as well as the W7-X stellarator. This involves coordinating application of codes to support experiments as well as enhancements for these devices. Additionally, PSD coordinates activities in the field  of  plasma-facing  components,  advanced  and  conventional  divertors,  including  supporting preparation of operation of ITER. 
The Digital Solutions for Fusion Department (DSD) coordinates the EUROfusion activities related to digital  developments,  such  as  the  Advanced  Computing  Hubs,  Artificial  lntelligence,  code development, computational resources and hardware support. This involves coordinating the related theory and simulation activities as well as the use of a comprehensive infrastructure for advanced modelling and involving utilisation of High-Performance Computers. 
The ITER Technology and DEMO Preparation Department (ITD), coordinates the ITER technology and DEMO preparation, including supporting and learning from ITER in the technology areas, ITER Neutral Beam  Test Facility, design and developments of a possible Volumetrie Neutron Source  (VNS), or alternative options to address the nuclear qualification of the breeding blanket, remote maintenance, magnets, breeding blanket and tritium - i.e. the relatively near-term programmatic elements, more urgent feasibility studies and design developments. 
The lnnovation, DEMO and Fusion Power Plants Department (I DD) coordinates the various stages of the design of the European DEMO reactor, and advances towards preparation of power plant options. This includes, diagnostics and control, materials, IFMIF-DONES, electrical systems, balance of plants, heating  and  current  drive  - i.e.  the  strategie  longer-term  programmatic  elements  and  design developments, with focus on innovation and technology maturation. 
The design activities across the two technology departments are conducted and steered by a DEMO Central Team (DCT), with an agile architectural design capability,  while  the  work on most  DEMO systems and transversal functions, is de-centralised in the EUROfusion beneficiaries' institutes, and led by Project Leaders. 
A single Project Board continues to oversee the activities and the performance of the Work Packages in PSD and DSD. Their composition and coverage of the activities is detailed in the Terms of Reference (Appendix 1, Section 4.5). A Scientific Board with regular participation of external experts integrates and coordinates specifically the activities within the Advanced Computing Work Package. 
The governance of the DEMO Project[footnoteRef:51] is shown in Fig. 4.1.3 as defined taking into account the lessons learned in the past and some  weaknesses recognised during the execution of the Pre-Conceptual Design Phase.  [51:  A document  with the full description the Governance of the DEMO Project in Horizon Europe is available
(IDM_2NHN8K vl.l). ] 

ln addition to the General Assembly, representing the governing layer, the DEMO project organization consists of three boards or groups representing, respectively, managing and performing layers. The DEMO project board (DPB) is controlling the project performance baseline (PP), mainly made of the DEMO and DEMO systems project execution plans (PEPs) and the risk registers. The design authority concerning the technical and management baseline is given, as per Gl recommendation, to the DCT. The DEMO technical board (= DCT leadership) manages the plant definition and architecture, system requirements and controls all project management and system engineering procedures. The DEMO 
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implementation group (DIG), consisting of the DCT and the WP Project Leaders, coordinates and endorses all technical decisions at WP level and ensures the efficient execution of the implementation pian and the timely achievement of the project deliverables. 
The DTB and DIG are lnternal82 Boards and only the role of the DPB in the DEMO Governance is explained in the Terms of Reference (Appendix 1, Section 4.5). Activities performed with significant involvement of Fusion for Energy (i.e., TBM, ENS, etc.) will be managed through joint Steering boards. 
Thetech nical  I 
baseline (TJ  •1 Report on impact 
defines DEMO  The management  The p roject 
I  I  requ ire me nts,  ogrogvaenrinzaatniocen,:   depfrinoejesctD:EsMcoOp aes,  a  blDAeEsyaMtrdeheOecros  DDmhEeimpsM)ie.OgTnn  ThdAe eeucd0TB thhbnoyirciGl  matly aiBp nsoaiaamngreepd ls,l (= etthmhDeeeCT nTt ed 
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Fig. 4.1.3: Governance ofthe DEMO project. 
The Administration Department (AD) is responsible for the general administration of the Consortium. lts main tasks are the preparation of the consolidated documents for the CWP and the Annual Work 
Plans (AWPs), financial planning, contractual agreements, intermediate reporting, financial control, documentation management, data analysis and statistics, publications, IT tools, and support. 
The newly created lndustry Relations and Support Office (IRSO) identifies and initiates relations with relevant industries, establishing the basis for upcoming public private partnerships. This office includes the Training and Education  (WPTRED) and the Technology transfer Work Packages (WPTT). The WPTRED, in turn, encompasses not only the activities related to Education and training (PhD funding and Grants) but also the Knowledge Management activities while the WPTT manages the FUTTA Ill project (support of transfer of fusion technology to non-fusion industry). Additionally, the office supports the Programme Management Unit in the overall general management of the EUROfusion programme including the EUROfusion Departments and Work Packages facilitating IT tools, processes, and monitoring of the grant status. ln the case of the DEMO project, the IRSO works in collaboration with the Project and lntegration Office (PIO) inside the DEMO Central Team (DCT). The Office of the PM is composed by a Senior Advisor (Head of the Office), two Support Staff, a Scientific Advisor Responsible for Publications, an Assistant for Publications, a Communications and Public Relations Manager, and an lnternational Collaboration Manager. The Senior Advisor acts as secretary to the Bureau and the General Assembly, the Scientific Secretary is responsible for endorsing all publications and for setting up general science meetings, the Legal Advisor will be involved in setting up agreements with third parties. The lnternational Collaboration Manager coordinates collaboration with countries outside the European Union, in particular - but not exclusively - with the ITER Parties.  The 
82 Subject matter experts can be invited as required.
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Communications and Public Relations Manager is responsible for the definition, coordination, and execution of EUROfusion activities in the field of communications, specifically in the preparation of material for external communication and dissemination of the programme to the broader public and other  stakeholders. lt  works in tight  collaboration with  the  Beneficiaries and the  European Commission. 
4.2.1 Infonnation Management System (IMS) 
The lnformation Management System ( IMS, https://ims.euro-fusion.orgl  is a centralized system developed for EUROfusion during the Horizon 2020 Grant maintained by the PMU. The IMS integrates a centralized database with functionalities needed by the stakeholders; it provides real time information on the status of the projects, tasks and budget. 
The IMS shall cover the project cycle from planning to payment and currently integrates workflows for 
· Calls Management (launching calls, submitting proposals and proposal selection);
· Task Specification (planning of activities and resources within WPs);
· Deliverable (resource) monitoring (progress of deliverables up to the final report);
· Campaign management (planning of the work on experimental devices and the management of staff visits);
· Financial monitoring (overview on the budget per WP and per Beneficiary);
· Task Agreements (gene rating automatically task agreements);
· Mission applications (application/approval/budgeting of missions).
The IMS Platform links each of the defined Deliverables (Final Report with resources) to the IDM, the document platform where all EUROfusion documents are stored (see Sec. 4.2.2). 
Access to the IMS is personalized, where each user receives the access profile representing his/her role in EUROfusion processes. 
4.2.2 Documentation Management (IDM) 
The ITER Document Management  System (IDM, https://idm.euro-fusion.org) was adapted for EUROfusion and is maintained by the PM U. The system integrates all EUROfusion documents for the different organisational units: Consortium, PMU, Coordinator, WPs, etc. Ali documents are uploaded on the I DM system, where each folder is set with security settings, defining the access permission. The Responsible Officer (RO) of the folder has rights to manage this permission access. Access is given to specific working groups built from registered users. The RO of the folder is responsible for a correct upload of all documents and can adjust assignment of metadata (title, description, type of document, etc.) for all files within the folder. 
Ali documents that require an approval cycle, like procedures, guidelines, templates, lists of deliverables (reports carrying resources), are assigned with roles for the various stakeholders like Author, co-Author(s), Reviewer(s) or Approver. 
The access to the IDM (as for IMS) is personalized. 
4.2.3 Data Management Pian (DMP) 
The Data Management Pian (DMP) describes the data management life cycle for the data to be collected, processed and/or generated by the project. As part of making research data FAIR, the DMP needs to include information on: 
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the handling of research data during and after the end of the project; 
what data will be collected, processed and/or generated; 
which methodology and standards will be applied; 
whether data will be shared/made open access and if any embargo periods apply; how data will be curated and preserved (including after the end of the project), and casting. 
The DMP  is not necessarily  static and is updated  over the course of the project whenever  significant changes  arise. EU ROfusion will as part of the implementation  under  FP9 provide  an extensive  data management  pian.  However,  as decisions  relating  implementation  of policies  and  technologies  in relation  to data management will  impact  considerations  in budget  and collabor ative agreement  an understanding  of what  an implementation of open data access within  the EU ROfusion environment entails is needed as part of the implementation procedure. 
The implementation of the DMP is built on the Fair for Fusion software tools and developed practices. lt foresees a portal interface and development  activities hosted on the Gateway, supported by a Care team for the central services. Documentation, software, and ticketing are integrated with the existing services 
4.2.4 .lntemal Communication 
At Consortium  level, an effective  interna! communication is needed  to promote  a common  vision, to strengthen work efficiency,  and to reinforce  the Beneficiaries  network,  the sharing of knowledge  and of best practises.  lt is ensured by: 
· an  interna!  communication  pian  prepared  by  the  PM  annually  and  communicated  to  all Beneficiaries,  including  an  event  calendar  (major  conferences,  summer  schools, dates  of Bureau and GA meetings, calendar of the calls, communications by the LBs on activity progress, technical coordination meetings between WPs);
· regular bilateral meetings between the PM and the Beneficiaries;
· a well-maintained  intranet,  interfacing  with the  IDM and including  agendas  of any technical meetings  organised  within  a  Department,  meetings  with  Administrative  Contact  Persons (ACPs), ar any relevant  information from the Consortium  stakeholders. This can be used also a common communication platform repository for work-related information by all Consortium Members (e.g. scientific highlights ar any progress achieved in a Work Package);
· a quarterly  NEWSbrief  describing  the main decisions  of the General Assembly  and giving an update of the activities within the various PMU  Departments.
Potential  conflict  and  actual  disagreements  between  Beneficiaries  must  be  communicated  and handled by the PM and/or the of the GA chair so that appropriate actions may be undertaken. 
At WP level and in addition to informal  communication, which is part of every Project  and necessary for  successful  project completion,  a communication  pian  is developed  with  a schedule  of when  to communicate 
· between team members, based on the Project list of deliverables and milestones,
· externally, based on a communication event calendar.
The pian  should  specify  who has the authority to communicate. Any issue, concern,  ar update  that arises from informal  discussion  between  team  members  must be communicated  to the PL, the Chair 
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of the relevant  Project  Board,  and,  if applicable,  to  the  PMU,  so that  appropriate  actions  may  be undertaken. 
4.2.5 Internal review  of Management and Governance 
EUROfusion  aims at continuously  improving  its effectiveness  in reaching  the objectives  of the joint Programme  and intends to review  its management  and governance arrangements  to this purpose  in regular  interna!  processes.  Such review  may  include  the  processes  that  provide  a foundation  for effective  governance,  the governance  system, the memberships of committees  and boards and their statutory  responsibilities,  the  project  performance,  the  project  management  processes  and  the administrative and financial procedures.  This interna! review  process can be aligned with the interim evaluation of EUROfusion that will be set up by the European Commission (EC) . 
4.2.6 Quality Assurance 
The Quality Assurance  framewo rk of EUROfusion is outlined  in the present  proposal,  which  includes the CWP, describes  the Consortium  structure  and the roles/responsibilities of the governing  bodies, the technical and management actors and the stakeholders. 
The management  structure  of  the  Consortium  is  based  upon  transparency,  responsibility  and commitment, to enable the best collaboration among its members and ensure the achievement of the project deliverables. 
Scientific  and Technical Committees  and Boards will assure the regular oversight  of the projects. The Consortium  will  seek  for  external  advisors  and  experts  for  projects'  selection  and  evaluation, programme and stage-gate reviews. 
Basic Quality Management will be ensured by elaborating technical and organizational processes and promoting the use of those processes within the Consortium, organizing interna! and external reviews 
of  processes,  reporting  on  the  quality  of  the  Grant  Agreement  deliverables,  and  making recommendations for corrective actions when necessary. 
The establishment of the IRSO includes  a step in the direction of guaranteeing  Quality  Management and Quality  Control  across  the  Consortium.  The IRSO together  with  the  PUTFLs  and the  PSOs will implement  a  scheme  for  continuous  monitoring  of  WPs  and  evaluation  of  project  deliverables, according  to defined quality criteria.  This shall ensure that the programme objectives  are met in time and with the quality standards requirements. 
Ali  project  management  officers  in  the  PMU  and  all  PUTFLs  will  follow  a  compulsory  project management training. 83 
A specific quality management  pian (QM pian) is developed for DEMO design activities.  This QM  pian, based  on  ISO standards  and  industry  best  practices,  takes  into  account  the  complexity of  those activities  as well as their specific environment  (work sites all over Europe,  different labs with different procedures, industry involvement, etc.). The QM pian will first focus on the processes required for the conceptual design phase and will include procedures for System Engineering, Project Management and Safety disciplines. 
83  The first experiences with the trainings (about 70 people in 2019 and 2020 by the company Rucker and Schindele) have
been positive). 
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4.2. 7  Collaboration with external parties 
EUROfusion works dosely with a number of external Parties; in particular Fusion for Energy and ITER IO. Specific committees are established for steering and coordinating the work in these areas. They are briefly listed here: 
· For  the  activities in  the  Broader  Approach (specifically the  activities for  JT-60SA and IFMIF/EVEDA) a monthly coordination meeting is held with representatives from EUROfusion and F4E (involving the Work Packages WPSA and WPENS); additionally EUROfusion is involved in the Broader Approach Steering Committee with QST (Japan) and F4E as well as in the Steering Committee of a trilateral collaboration between QST, F4E and ITER IO discussing the ITER lnvolvement in the JT-60SA Commissioning and Operation.
· For the activities in the field of the ITER Integrated Modelling & Analysis Suite  (IMAS), EUROfusion is member of the I MAS Steering Committee chaired by ITER.
· EUROfusion has a seat in the N BTF Advisory Committee that is part of the N BTF Agreement, in which it is involved as a collaboration partner.
· The European Breeding Blanket Programme Steering Committee has been set up to ensure both the interna! and external coherence of the Test Blanket Module (TBM) programme that is under the auspices of F4E with the Breeding Blanket programme under EUROfusion.
· EUROfusion is a member of the DONES PreP Council, which is governing the preparation of the construction decision of IFMIF-DONES.
· EUROfusion has three members in the Coordination Committee of the lnternational Tokamak Physics Activity (ITPA) and chairs this committee from 2020 to 2023.
Apart from the formalised Steering Committees there are numerous informal contacts between EUROfusion and F4E and ITER IO at working level. 
4.2.8  External Experts 
The participation of external experts in the implementation of the action is envisaged on an ad hoc basis. Their contribution can be required to address specific topics across all Work Packages. ln particular external experts can assist the Programme Manager in the evaluation of the Researcher and Engineering Grant programmes, in the DEMO Gate reviews, in the Facilities review and in other review ar evaluation panels. 
4.3 Work Packages management 
The management of Work packages in the programme follows the standards for project management along the five processes of project management (together with their associated procedures and tools: 1.) initiation, 2.) planning, 3.) execution, 4.) monitoring and control, S. reporting and closure. 
A list of tools and procedures for the different phases and processes are to be found in Appendix 2, Sec. 4.6. 
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4.3.1 Initiation 
4.3.1.1 Selection of Project Leaders (PL) and associated Lead Beneficiary (LB) 
For project-oriented activities (see detailed list of WPs in Chapter 3) and on a 5+2 year Work Pian basis, the Programme Manager initiates a call for nominations for PLs to all Beneficiaries, specifying the criteria for the selection and the Terms of Reference for Pls and their Beneficiaries. Answers from Beneficiaries willing to nominate a Project Leader, i.e. to become Lead Beneficiary (LB) according to the definition included in the Grant Agreement, 84 must include: 
a PL nomination showing suitable qualification of the prop  osed person; a description of the Beneficiary's competences and relevant expertise; a description of the Beneficiary's workforce in the field; 
an offer by the Beneficiary of Project Support Office capabilities (PSO) in support to the PL and further participating Beneficiaries. 
· Selection procedure of PL and associated LB:
the PM sets up the selection panels, composed of members with broad programmatic and managerial experience, the corresponding Department Head and the PM; 
the PM puts forward to the GA the list of PLs and associated LBs selected following the established selection criteria; 
the proposed selection of the PL/LB proposals is discussed in the Bureau. The proposal is submitted to the GA for decision. 
4.3.1.2 Selection ofTask Force Leaders (TFLs) 
A call for the nomination of a Collegium of TFLs for the campaign-oriented WPs on tokamaks and stellarators is issued by the PM to all Beneficiaries. The call contains criteria for the selection, the Terms of Reference for the TFL, and the duration of the appointment. For each appointment, an interview panel will be formed, adapted to the post in question. 
The TFLs are appointed by the GA, informed by the PM on the outcome of the panel interviews. 
4.3.1.3 Callsfor participation 
Calls for participation for the implementation of the activities are initiated and released by the PM. The calls for the project-oriented WPs are launched for the full duration of the action, while the ones for the campaigns are on a yearly basis. The call content is prepared by the PMU, with a technical specification part prepared by the PL (on the basis of the Project Management Pian (PMP)) and/or the TFLs (on the basis of the timeline of the experiments). The final content is reviewed by the PL/TFL and the relevant Head of Department before the call is issued by the PM. 
The calls are managed via the I MS system. The call is launched with a letter sent by the PM to all Beneficiaries, and is opened in parallel in the IMS, where the technical documentation is available. The Beneficiaries are invited to submit their proposal in the I MS by a specific deadline. 
The TFLs/PLs evaluate the proposals and propase a selection including resource allocation. They are supported in this task by the PSO and the PM U, the latter ensuring that any necessary additional 
84 Only in exceptional cases the Project Leader might be employed by another Beneficiary than the Lead Beneficiary.
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information is supplied to and by  the  Beneficiaries. For  project-oriented  WPs the  main  selection criteria  are  the  manpower,  competencies  and  technical  facilities  available  in  the  participating Beneficiary. Additional  selection  criteria  can  be identified  on a  case-by-case  basis.  The  selection outcome is reviewed by the Department Heads and the results are endorsed by the PM for approval by the GA. Selected  Beneficiaries review their  allocated task specifications in IMS  (incl. resource commitments and related casting) for endorsement. 
The proposals related to WP Education and Training are evaluated by a panel of external experts nominated by the PM, while for WP Enabling Research the proposals are evaluated by specific scientific boards. 
The selection procedures are specified in the calls issued and, in the Guidelines, annexed to each call. 
4.3.2 Planning 
4.3.2.1 Consortium  Work Pian, Annual  Work Plans 
On the basis of the EU Roadmap and its eight R&D missions, the Consortium Work Pian (CWP) defines the highlevel objectives and deliverables and the estimated resources for each mission and WP. The associated five-year estimated budget is found in Sec. 3.11. 
The Consortium activities are implemented via Annual Work Plans (AWPs), which include for each WP the detailed description of the planned activities, the respective resources and the call calendars. For the  preparation of  the  AWP,  joint planning  meetings  are held with all  PLs/TFLs  who  draft their contribution to the pian. The draft AWPs are sent for comments to the PBs and STAC. The PM submits the final AWP to the GA for approval.  With the approval of the AWP the corresponding financial resources are allocated to the Beneficiaries. The detailed allocation is done following the definition and approval of task specifications in IMS. The GA is informed quarterly of any budget update/revision. The AWP is submitted to the EC for approval and constitutes a Grant Agreement deliverable. 
4.3.2.2 Project Management Pian 
Detailed  planning of activities is  laid  down in the Project  Management  Plans  (PMPs), which  are developed for each WP by the appointed PL/TFL in accordance with the objectives specified in the AWP.  lt is the responsibility of the PL to write the PMP at the outset of the project, to update it according to the AWP, and to use it as a management tool with the project team and as a reporting tool to the Project Board. The PMPs are approved by the PB and are official documents referenced and archived via the interna! project documentation management system (IDM). 
PMPs are made of two main parts: 
1. the first part, the Project Execution Pian (PEP) defines scope, schedule and costs. lt answers the questions: who is doing what, when and why. lt includes in particular a detailed scope, a technical description, a work breakdown structure, milestones and deliverables. lf relevant, it can  also  contain  additional  information  like  the  identification  of  required  resources,  a procurement pian, (key) performance indicators (KPls), etc.
2. the  second  part,  the  Project  Handbook  (PH)  defines  the  organisation  and  management schemes. lt answers mainly the question how the tasks described in the first part are organised and  carried  aut.  lt  includes  the  definition  of  the  project  organisation  (roles  and responsibilities), and a set of plans and procedures in accordance with the scope and extent of the project, for instance a communication pian, a risk management pian, a requirement management pian, a configuration management pian, etc.
EUROFUSION GA {24) 307 - 5.2 - Revision o/ Consortium Work Pian - lssue 2- 26-06-2024 (Decision)

Page 307 of 307
For large/complex projects, the PMP can be split into several documents corresponding to the two parts described before. 
4.3.3 Execution 
For  project-oriented  activities,  the  execution  phase  includes  the  set-up  of  the  project  and  the assignment of resources (from the call for participation outcome selection) and consists of executing the project along the Project Management Pian (PMP), towards the completion of the deliverables. The PL ensures the execution of the project activities, and that the project stays on track towards the objectives and deliverables. This includes status reports, development updates, performance reports and progress meetings. 
Projects  are  launched  with  a  kick-off  meeting  (KOM),  where  the  teams  are  informed  of  their responsibilities (IMS task reviewing/ endorsement process completed). The PMU will facilitate regular Technical Coordination Meetings (TCM) to ensure that the necessary inter-project communications and integration occurs. 
4.3.4 Monitoling and Control 
Project  Monitoring and  Control  take  place  in  parallel  with  the  Project  Execution and  consist  of measuring the project progression and performance and ensuring that the work is being effectively 
executed. The project is observed and measured regularly against the PMP to ensure that the Work Package activities are within acceptable schedule and scope, budget pian, and that risks and issues are continually monitored and prevented ar corrected as needed in timely manner. 
Monitoring and Control are conducted at WP level  (PL, aided by the LB/PSO), at department level (Department  Head) and at  EU ROfusion Programme level (PM), supported by the  I RSO who has an oversight role. An integrated high-level assessment of the progress achieved against the Roadmap will be conducted by STAC once a year for presentation and discussion at the GA. 
4.3.4.1 Monitoring and controlling Project Work 
The PL monitor the status of the work by collecting and analysing information about how the work is being performed. This includes monitoring project risks and ensuring that they are being managed according to the projecťs  risk plans. She/he identifies potential issues and implements corrective and/or preventive actions. lf required, the PL brings the issues to the attention of the PB. 
4.3.4.2 Integrated Change Control 
The PL may need to adjust schedules and resources in order to ensure that the Project is on track. She/he ensures that proposals for corrective actions are reported to the PB. After approval by the PB the PL updates the PMP and communicates the changes to the project stakeholders affected by the change. 
4.3.4.3 Scope Verijication 
The Project deliverables are identified in the PMP and detailed in the Task Specifications in IMS. Each deliverable is associated with a due date, the budget resources and the link to a Grant Agreement deliverable. The status of deliverables is updated quarterly and made available with support of the IRSO together with the PSO. The PL ensures that the project deliverables are formally accepted. 
The Grant Agreement deliverables are identified in Annex 1 to the Grant Agreement. The status of achievement is updated quarterly by the IRSO and reported to the GA. Continuous reporting to the EC is done via the SyGMa system. 
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4.3.4.4 S cope Control 
The PL ensures that changes to the project scope are controlled. She/he updates, if needed, Technical Specifications, Work Breakdown Structure (WBS), PMP and resource allocation, and communicates the changes to the project stakeholders affected by the changes. 
Changes in project scope that affect grant deliverables and require updates of the CWP need to be first validated by the relevant scientific and technical board, endorsed by the PB and then approved by the GA and by the European Commission. 
4.3.4.5 Schedule Control 
The PL monitors and controls changes to the project schedule. lf needed she/he updates the schedule model data and baseline, the due dates of project deliverables, the PM P and communicates the changes to the project stakeholders affected by the changes, specifically the 5TB and PB. 
Changes in the high-level programme schedule require updates of the AWP and/or CWP and need to be approved by the GA. 
4.3.4. 6  Budget Control 
The PL, aided by the LB/PSO, monitors the projecťs budget and determines if the resources for the implementation of the work are used according to the PMP and identifies any deviations, changes or modifications to the budget. She/he implements the changes in the resources breakdown following approved changes in the project scope and/or schedule and ensures the potential budget overruns do not exceed the authorized WP budget, and communicates the changes to the project stakeholders affected by the changes. 
Requests for increase of the WP budget shall be proposed by the PL to the Department Head who puts it forward to the PB for endorsement, then it needs approval by the PM and/or the GA. Project members shall report promptly significant deviations from the budget for human resources, missions and hardware, so that the PL can regularly review the project budget status. 
The  Administration Department  in  the  PMU monitors and  controls the  budget of  the overall EUROfusion Programme ensuring that the requested changes are formally approved, managing the actual changes when they occur, assuring the budget overruns do not exceed the total funding of the Programme, recording all changes, detecting incorrect use and distribution of resources, measuring cost performance to detect deviations from the planned budget (KPls). 
The PMU updates quarterly the EUROfusion budget and inform all stakeholders. 
Once the costs are reported, the PMU performs a costs analysis to assess the actual use of the budget in the various WPs, to identify risks of underspending or overspending and to propase corrective actions. 
4.3.4. 7  Risk Management 
A risk register is produced by the PL and the project team, and maintained for the duration of the project with a proactive effort aiming at identifying risks ahead in time so that a mitigation strategy can be implemented from the project onset. The status of the risk register shall be reviewed at project meetings and PB meetings. The most likely and highest impact risks will be added to the project schedule to ensure that the assigned risk owners take the necessary steps to implement the mitigation response at the appropriate time during the schedule. 
The IRSO actively monitors the risk registers to make sure that risks and issues are being managed and bring issues to the attention of the Department Heads. 
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4.3.4.8  Quality control 
Quality handling is on the Departments supported by the I RSO in conjunction with PL and PSO to follow PMU set standards. 
The PL assesses the conformance of the project deliverables verifying how the requirements in the Technical Specification are met, identify the cause of non-conformances and recommend necessary actions to eliminate the problems related to quality. 
4.3.5 Reporting 
Annually EUROfusion will provide the EC with an lntermediate Report on the activities carried aut in the previous year, consisting of a Technical Report and a Financial Report. This adds to the interna! reporting processes occurring annually at the level of the projects. 
Ali information on reporting is included in the Guidelines on lntermediate Reporting. The guidelines are based on  the Commission's requirements for technical and financial reporting in the Grant environment and have been adapted to the specificities of  EUROfusion. These Guidelines will be distributed to the Beneficiaries as part of the lntermediate Reporting documentation and will be reviewed annually to ensure their completeness and relevance. 
4.3.5.1  T echnical Report 
At Grant Agreement level the Technical Report consists of a care document and information to be entered into the EC System for Grant Management (SyGMa). Project Leaders/Task Farce Leaders together with the Beneficiaries are responsible for providing the information for the Technical Report. The information is collected by the PMU, who will submit to the EC a consolidated document and enter the data into SyGMA. 
At Project level the LB provides the annual technical project report to the PMU after assessment and approval of the PL. The approval of the reports constitutes achievement of project deliverables. 
4.3.5.2 Financial Report 
The Financial Report is submitted by the Beneficiaries to the EC via the SyGMa tool. The Interna! Funding Rules adopted by the EUROfusion Consortium require the Beneficiaries to also complete a separate Interna I Financial Statement ( IFS). 
The document Procedure on Financial Reporting and Review of undec/ared Resources describes the procedure for the review of the I FS performed by the PMU, the reporting of the financial statements in SyGMa and the review of undeclared resources. 
The Coordinator, with the support of the PMU, will organise on a yearly basis dedicated training on reporting for the Administrative Contact Persons in the Beneficiaries and Linked Third Parties. 
4.3.5.3 Final Report 
When all project deliverables have been produced, reviewed and approved, the overall level of success is reported to the project stakeholders by the PL in a final project report including lessons learned aspects. 
A final report including an overview of  the results and their exploitation and dissemination, the conclusions on the action, and the socio-economic impact of the action will be submitted to the EC. 
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4.4 Critical Risks 
The critical risks for implementation of the programme are listed in Annex lA They include risks related to politics (involvement of the UK in the programme dueto BREXIT, political support in the members states), to the reliance on international facilities for parts of the programme, as well as technical risks (availability of the various facilities, delays in the ITER programme, delays in the construction of IFMIF/DONES), etc. For each of the risks the impact is assessed, and risk mitigation measures are proposed. 
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4.5 APPENDIX 1: Term s of References 
4.5.1 Project Boards (PB) 
A small number of PBs with no more than 15 members will be set up. The PBs 
· are supervisory and steering bodies;
· have overall accountability for the projects implementation;
· promote and maintain focus to deliver the outputs from the project;
· approve the PMPs and contributions to the AWPs proposed by the PLs;
· ensure that the expected project outputs and related activities of the project are consistent with the CWP and AWPs;
· monitor  high-level project  risks,  and  provide  oversight to  ensure  that  adequate  risk management is in place;
· review and recommend the (multi-) annual project budgets;
ln practice, the PBs 
· approve any decision affecting the overall objectives within the financial boundaries of the projects;
· resolve resource allocation issues;
· request to the PM to launch a new call for PL/LB nominations in case a PL fails in his/her responsibilities, and the associated LB cannot propase a suitable new candidate;
· prepare  any  important  (impacting grant  deliverables or  budget  boundaries) decision concerning the projects.
Membership: The  PBs  have  a  Bureau-like composition  (see Consortium agreement), with  the Beneficiaries having the  largest share  in  a  group of  Projects having a  permanent seat,  while Beneficiaries having a medium and small involvement select representatives for a certain time. The LB will be a participant in case it is not already member of the PB. The Head of Department is a member. 
Members shall be devoted to steer the projects upon technical criteria. 
The PB meets at least two times a year, and can be convened upon request of the chair when necessary. 
Chair: The PM, eventually co-chaired by a representative of one Beneficiary. 
Experts: participation of experts F4E and IO representatives, etc., as deemed necessary. 
A single Project Board manages and oversees the activities of IDT and IDD with the following format: 
Chair  Members  Participa nts 
f-lead of Department, representatives of 
DEMO Project  lloard (DPB)  PM  major, medium-size labs, and-on a  CDMC,TwLehaedneneeded rship,P M(dOepHeeraddin, gA don magenda) n f¼aad, WDEPMP Ols 
+co-chair selected by DPB  rotating basts -small-size labs 
A single Project Board manages and oversees the activities in PSD and DSD with the following format: 
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	Chair/Head EUROfusion PM 
	Members 
	Participants 

	Project board 
	
	Head □fDepartment, representatives and experts from major, medium-si2e labs, and - on a rotating basis · small-size labs 
	WP PI.s and 5cientific advisors/experts, Ad min Head,  PMO Head, 
HPC-CO chair 


They will encompass the following work packages and Enabling Research Compartments where applicable: 
1. Tokamaks: WPTE, WPPrlO, WPSA as well as JET and ENR-Techn
2. Stellarator: WPW7X
3. Plasma Wall: WPPWIE and ENR-Mat
4. Theory and computation: WPAC, ENR-Th and ENR-IFE
4.5.2 Scientific and Technical Boards 
These are  managing and advisory bodies that have a  role in  the organisation, monitoring and evaluation of the technical and science aspects of WPs. 
The boards 
· are responsible for overseeing the programme of the associated WPs as a whole;
· assess and coordinate the  scientific/technical milestones/deliverables and tasks for the implementation of the Roadmap via the AWP and the achievement of the Grant Agreement deliverables;
· monitor  that  the  scientific/technical  activity  is  progressing according  to  the  agreed specifications, milestones and planning and give feedback to the Pls/Pls;
· assist the  PL/TFL or Pis in preparing any important documents/decisions that need to be brought to the attention of the project board;
Membership: The STBs cover relevant scientific/technical expertise in the projects. Participants are suitable experts and stakeholders selected by the chair. 
Members shall be devoted to steer the projects upon technical criteria rather than protect their home lab interests. 
The STBs meet at least 2 times a year, and can be convened upon request of the chair when necessary. Chairmanship: Co-chaired by the representative of the members and the Department Head. 
Experts: participation of experts, F4E and IO representatives, etc., as deemed necessary. 
ln the DSD one 5TB is planned for the E-TASC related activities with regular Expert Participants: 
 
	Dedicated to 
	Chair/Head 
	Members 
	Participants 

	Advanced Computíng Scientífíc Board 
	
	FSD Head (as Chair) 
+ Advanced Computíng Expert (as co-Chair) 
	PlsforTS.W leader s of ACHs 
HPC-CO chair 
	WPPL5 PMU COs Regular Experts 

	
	
	
	
	

	
	
	
	
	

	
	I I 
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4.5.3 Project Leader (PL) 
The PL has the full responsibility of the overall project management and resources, i.e. planning, execution, monitoring, control, and closure of the project in accordance with the objectives specified in the multi-annual Project Management Pian (PMP) and Annual Work Plans. 
The PL shall apply a project management framework, using standards defined by the PMU. 
To this end, the PL 
· Writes, executes, and monitors the multi-annual PMP, in which the technical, financial, and management specifications are described;
· Prepare, manage and monitor the multi annual PMP;
· Drafts in year 202(n) his/her contribution to the Annual Work Pian 202(n+l);
· Prepares the draft task specifications;
· Reviews and endorses final reports;
· Attracts and motivates a team of scientists and engineers;
· Conducts regular assessments on the project management;
· Track project performance and adopt project level reporting metrics to inform decisions, and report to the PB;
· Assist the Head of Departments in establishing coherent Work Programmes, preparing external reviews and in collation of high-quality project documentation including annual technical reports to be reviewed by STAC;
· (for ITD and IDD) Liaises with the DEMO Central Team on all technical and project management matters, for instance (non-exhaustive list): technical planning, requirements management, interface management, technical risk management, configuration management, technical data management, technical assessment, decision analysis, etc.;
· Upon request of the PM can provide more general support to the Programme, for instance in the definition of longer-term priorities in areas related to his/her project;
· Prepares and monitors a pian for publications, conference participation and/or patents to ensure dissemination of all key aspects of the project;
· Promotes, reviews and endorses publications making use of the EUROfusion pinboard;
· Defines and monitors activities to be performed in the frame of international collaborations;
· Maintains a Project web site.
The PL is strongly supported by the LB, which ensures that he/she has adequate support to fulfil his/her duties (see the ToR of the LB), interacts with the I RSO in the PMU and provides all information required for high-level project monitoring and controlling issues (see the ToR of the IRSO), and reports to the PB. 
4.5.4 Lead Beneficiary (LB) 
While participating Beneficiaries share the overall responsibility of the project implementation and commit to support the Pls and the  project team according to the deliverables and/or tasks they endorsed, the LB is responsible to ensure that the PL fulfils her/his responsibilities. ln support to the PL, the LB safeguards the project successful execution, budget control, monitoring, and reporting according to the agreed schedule laid down in the PMP. This implies that the LB provide project management resources in support of the PL and endorses a strong coordinating and facilitating role. 
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To this end, the LB: 
· Proposes a PL with relevant technical and project management skills, in charge of the overall project management. Should the initially appointed PL become unavailable or fail in his/her responsibilities, the LB may propase a new PL. ln case this proposal is not endorsed by the PB, the PM initiates an open call to find both a new PL and associated LB;
· Provides local Project Support Office capabilities (PSO) to support the PL in his/her project management duties along PMU standards, specifically to;
· Enable compliance with the project management policies and processes;
· Provide best practice advices and guidance, templates for common  documents or processes;
· Support the PL ensuring support functions mainly in the preparation of the Project Execution Plans, definition of the scope, schedule and budget and in the monitoring of project deliverables and use of resources in the Work Package;
· Provide quality check of the project task reports (submitted for approval to the PL) following guidelines and templates from the Project Management Office;
· Support the PL in delivering the annual project technical report (approved by the PL) to the LB for submission to the PMU;
· lnteracts with the other participating Beneficiaries in support to the PL, when needed;
· Collects technical reports from each participating Beneficiary on behalf of the PL;
· Provides the annual technical project report to the PMU after assessment and approval of the PL;
· Reports to the PM, and the PB upon request.
4.5.5 Participating Beneficialies 
Each participating Beneficiary is accountable for its part of the project implementation and commits to provide the deliverables and tasks that were endorsed. Participating Beneficiaries (including LB) 
· are responsible for the management of the interna! resources allocated to the project;
· monitor the deliverable progress and achievement internally;
· ensure that the annual technical report is provided to the LB;
· facilitate  proper  communication  in  their  organisation  and  with  their  linked  third  parties engaged in the project;
· ensure application of PMU defined standards and templates;
· ensure an appropriate use of the EU ROfusion pinboard along the PM U guidelines.
4.5.6 Task Force Leaders (TFL) 
Acting as a team and together with the relevant PLs and the PMU, the TFLs: 
· Draft Annual Work Plans;
· Set up an experimental team addressing the highest priority issues of the Roadmap, in line with the CWP headlines and deliverables;
· Coordinate the use of the  EU facilities and theory and modelling capabilities, in the most efficient and complementary way, to achieve the objectives of the CWP.
The TFL team will: 
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· Propase scientific headlines for the AWP;
· Liaise actively with related activities across all elements of the AWP;
· Stimulate proposals for specific experiments (including possible multi-facility experiments) to be carried out as part of the AWP;
· Stimulate proposals for theory and modelling activities to complement and guide/confront the experiments;
· Organise peer reviews of these proposals;
· Recommend the experiments to be incorporated in the facility experimental schedules as well as of the level of necessary contingency;
· Following the  outcome  of the  Calls  for  Participation  in the  annual  work  plans,  propase Scientific Coordinators for the individua! experiments and tasks defined in the Calls;
· ldentify areas where the response to the Calls is insufficient or in excess w.r.t. the AWP needs, and propase adequate actions;
· Co-ordinate the preparation, execution and analysis of the experiments and tasks;
· Organise reviews of experimental results and analysis, both via the Task Forces and via Science Meetings;
· Prepare  and  monitor  a  pian  for  publications  and  conference  participation  to  ensure dissemination of all key aspects of the A WPs ;
· Promote, review and endorse publications resulting from the analysis of experiments and the related theory and modelling, making use of the EUROfusion pinboard;
· Maintain a Task Farce web site and wiki pages;
· Adhere to the specific reporting and monitoring standards of the involved facilities;
· Provide a summary report of the scientific highlights achieved as input to the annual technical report;
· Provide, upon request of the PM, for more general support to the Programme, for instance in the definition of longer-term priorities.
4.5. 7  Scientific Contact Person (SCP) 
Each Beneficiary nominates one Scientific Contact Person (SCP) ensuring day-to-day interaction with the  PMU  as  well  as  interna!  information  and  communication  w.r.t.  programmatic  aspects  and associated resources. 
At the Beneficiary level, the SCP shall: 
· promote interna I information of all programmatic related topics and/or issues;
· ensure a survey of incoming calls and distribute the information, targeting in particular the relevant teams (incl. within the Beneficiary LTPs);
· participate in the coordination of the response to the calls;
· submit the Beneficiary responses to the calls through IMS or other appropriate means;
· ensure  the  Beneficiary endorsement of the  Task Specification  releases  (resource loaded) through I MS;
· support the  Beneficiary management line in the monitoring of project task execution and deliverable achievement;
· support the Beneficiary management line in the deliverable interna! validation process before their submission to the Pls;
· manage and monitor the Beneficiary participation in facility experimental campaigns through IMS (visit date changes, additional participation, participation cancellation, ...);
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· promote an appropriate use of the EUROfusion pinboard along the PMU guidelines.
The SCP shall also interact with the IRSOs / Pls/ TFLs whenever appropriate or needed and have the possibility to participate in general/annual meetings. 
4.5.8 Administrative Contact Person (ACP) 
The ACPs are the centra I entry point for all non-scientific matters (financial, legal, technology transfer) in all phases of the EUROfusion projects. lf the responsibility does not lay with the ACP himself/herself, the ACP sets up reliable communication channels and safeguards that the relevant information is distributed to the different departments within the Beneficiary and to the involved linked third parties. This enables the parties to comply with external and interna! rules. 
The ACPs 
· advise HRUs/GA members on legal and financial matters discussed at the GAs;
· participate to the regular meetings prior to each Bureau meeting;
· participate to trainings and transfer the information gained to relevant third parties;
· supply all  stakeholders within the  Beneficiary and  the  Affiliated Entities (AEs) with information as appropriate;
· make sure that obligations resulting from the Grant Agreement and the Consortium Agreement are met (QA);
· inform the PMU about possible changes that might affect the interna! communication;
· inform the Coordinator and the PMU about any changes to the Grant Agreement (e.g. addition/removal of  AEs, update  of  the  description of  work  w.r.t.  subcontracting, involvement of in-kind contributors) and provide the required documents;
· support Beneficiaries (and their AEs) responses to calls in IMS;
· support preparation of proposals submitted via other means;
· provide their Lead Beneficiaries with all necessary information;
· initiate necessary contractual arrangements with third parties in order to comply with Grant Agreement obligations;
· prepare the Interna! Financial Statement (IFS)  of the  Beneficiary, including its AEs, according to the instructions given in the reporting guidelines;
· lf the I FS is not prepared by the ACP itself, check compliance with applicable rules prior to the submission to the Coordinator and the PMU;
· prepare the financial statement of the Beneficiary and its AEs (enter required data into SyGMa), ask the FSIGN of the Beneficiary to sign electronically, and obtain blue ink signature from AEs;
· prepare the intermediate technical report according to the instructions given in  the reporting guidelines (I PR, dissemination activities, explain deviation between budget and actual costs declared, SME involvement).
4.5.9 Programme Manager (PM) 
The PM is responsible to the GA for the overall top-level planning, coordination and implementation of the Consortium Work Pian and its day-to day management. The PM is responsible for: 
· Preparing the CWP, assessing the need for amending the CWP and preparing the required amendments in close collaboration with the Beneficiaries and proposing it to the GA;
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· Proposing the AWP, assessing the need for amendments and preparing the required amendments to the GA;
· Proposing the allocation of resources in the WPs among the Beneficiaries to the GA;
· Monitoring the effective and efficient implementation of the Programme and reporting it to the GA;
· Monitoring the progress of the individua! missions of the Roadmap and reporting to the GA at least once a year;
· Acting as -chair of the PBs or nominating his/her representative;
· Assessing, in interaction with STAC and the GA, the need for updating the Fusion Roadmap;
· Preparing the  content and  timing  of  press releases and joint  publications by  the Consortium or proposed by the EC in respect of the procedures of the Grant Agreement Article 29;
· Presenting to the GA a proposal for a longterm strategy on Education and training, including possible industry involvement;
· Proposing to the GA a Consortium internal communication pian to ensure that personnel at all levels (including the laboratories) understand the Consortium Strategy and are motivated to contribute to the joint programme in an effective manner.
The PM shall organise an assessment of scientific and technical reports and approve them on this basis. The Coordinator will then proceed to payments to Parties upon achievement of deliverables. 
The GA may charge further tasks to the PM as required. 
4.5.10 lndustry Relations and Support Office (IRSO) 
The lndustry Relation and Support Office was created to replace the existing lnformation Management and Support Office. This change was implemented to ensure the PMU readiness for the upcoming Public Private Partnership. The IRSO manages additionally the Training and Education (WP TRED) and the Technology Transfer Work Packages (WP TT). The main goal of the IRSO is to support the PMU by: 
· ldentify and initiate relations with relevant industries, establishing the basis for upcoming public private partnerships.
· lnsure a proper IT infrastructure liaising with the host institute IT department.
· Coordinates the maintenance and improvement as well as the introduction of new IT systems dedicated to PMU.
· Coordinates all the Training and Education activities with the support of the Training and Education Officer including the Knowledge Management activities.
· Monitor the progress of the technology transfer activities under the FUTTA 111 project (support of transfer of fusion technology to non-fusion industry).
· Maintain and develop project management standards at the programmatic level by providing the relevant tools and software, templates and standardize documents such as PMP and
project charts.
· Support the Department Heads in monitoring and control of project scope, and schedule of the grant agreement deliverables.
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4.5.11 DEMO Central Team (DCT) 
The DCT was established to develop concepts, architectures, and requirements for the DEMO Plant and of (selected) critical systems, with quick  access to the expertise distributed in the EU fusion laboratories, universities and industry, as part of the design-assist Work Package WPDES. The DCT should be composed of experienced individuals with technical skills and competences in tokamak design and nuclear plant design and integration, as well as system design of the critical systems. A Safety Expert (leader of WPSAE) will be part of the DCT, constantly reviewing the overall design form the safety point of view. The DCT, with the support of WPDES, will advance the technical basis of DEMO in order to arrive to a complete integrated system concept design for the intermediate Gate G2, so that detailed assessments of technical feasibility, reliability, safety, maintainability and costs can be progressively undertaken at the conceptual design gate review (G3), foreseen around the end of FP9. The DCT will work in close collaboration with all WPs in the newly created Department structure and organise/manage frequent technical coordination meetings to discuss the evolution of the baseline design configuration, resolve technical issues and coordinate the interfaces, in order to converge in an agile manner to a plant architecture including the architecture of the critical systems. 
DEMO Centra I Team (DCT) 
Safety Office (50)  ProJect a nd I ntegrat1on Office ( PIO) 
Plant System Design Div1sion  Plasma System D1v1s1on (PSD) 
(PSDD) 
Fig. 4.1.4: Simplified setup o/ the DEMD Centra/ Team (DCT) The main responsibilities/ tasks of the DCT are to: 
· Lead and manage the set-up of the DEMO design environment;
· Lead the development and optimisation of the whole plant design to ensure compliance with the  requirements,  compatibility  with  overall  concept  design,  safety,  operation  and maintenance;
· ldentify and down-select design options that add significant value to the plant design and accompanying R&D programmes;
· ldentify issues  in  areas where  uncertainties and  knowledge gaps  exist  in  physics and technology, which have significant impact on the feasibility or performance of DEMO;
· Manage the execution of the required  engineering and physics assessment in the Work Package WPDES;
· Ensure that the deliverables are aligned with expectations and executed within budget and timescales;
· Ensure formal reporting arrangements on project progress are in place and the collation of high-quality project documentation;
· Track technical project performance by adopting level reporting metrics to inform decisions, and when reporting to the DEMO Design Authority;
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· Pian and organise design reviews as required;
· ldentify and adopt best practice toolkit to optimise the efficiency of the design processes;
· Liaise with the DEMO Work Packages to ensure that the decision made by the central team are ti mely communicated and the impact on the technology R&D solutions being developed is assessed;
· Prepare all the relevant technical documentations, to be updated throughout the execution of the conceptual design work.
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4.6 APPENDIX 2: Management Tools and Procedures 
· •
plnairttiaictiipoant: ioCnal ls for  IMS • EEvRaG luand atioEnEpGr oGuide cess oforf ENR
applicants
•
EPxlaencnuitniogn   • IIMMSS •
· Project interna! communication
· PMP
· IDM •
Mcoonntritool ring and  • PPrrooggrreessss  reviewReports PMU, PB, STAC, GA, EC)
· IIMDMS Cstoamkemhounldicearsti o(pnr otojeprojectctTeam,
•
meetings
· Technical Reports
· Performance measurements,
· KPls
· Costs analysis
· Risk analysis
Integrated Change  • Project Change Requestr- Change Request Procedure Control  (PCR) • Communication to project
· PMP Stakeholders (Project team, IRSO, PB)
· • Procedure for approval of
(Spcroopjee cVt edreifliicvaetriaobnl es(  • PMP project deliverables in IDM and
· IIMDMS subsequent Acceptance for payment in I MS
· Communication to project Stakeholders (Project team, IRSO, PB)
· • Procedure for approval of Scope Verification  • IDM Grant Agreement deliverables d(Gerliavnetr aabgrleese)ment  • IMS • Communication to project
· TSyraGfMficalight status Stakeholders (GA, EC) report to GA
· IMS •
Scope Control  • PMP • Scope control procedure
· AWP Cstoamkemhounldicearsti o(pnr otojeprojectctTeam,
· CWP IRSO, PB, STAC, GA, EC)
· SyGMa
Schedule Control  • Gantt charts or other • Schedule Control Procedure
scheduling tools • Communication to project
· PMP stakeholders (project Team,
· IMS IRSO, PB, STAC, GA, EC)
· AWP
· CWP
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•
>--Budget Control  • Reports SyGMa from project •
(project level)  team • CBoudmgmetucontrol nicationptroo cperdojuercet
· Performance reviews stakeholders (project Team,
· Change recording IRSO, PB)
· IMS
· Reports from WPs •
B(purdoggerat mComnetrloelvel)  • Performance • CBoudmgmetucontrol nicationptroo cperdojuercet
measurements stakeholders (GA, EC)
· KPls
· Costs analysis
· IMS
Risks Management  • IDM • Risk register elaboration (incl.
· PMU standards evaluation and classification
· sCtoamndmarudnsic)ation to project
· - • PsIRtraSokOcee,hdPouBlrd)eerfos r( parpopjreocvt aTleoafm,
>--
(QpuroaljietcytCloevnetrl)ol  • QQuuaalliittyystandards Pian as project deliverables in IDM and
provided by the IRSO subsequent Acceptance for
· IDM payment in I MS
· IMS
· Technical Report •
RReeppoorrtti ng: Technical  • IDM GReupidoerltiinnegs on lntermediate
· IMS
· SyGMa
Reporting: Financial  • Interna! Financial • Guidelines on lntermediate Report  Statements Reporting
· SyGMa • Procedure on Financial
· ACPs training Reporting and review of undeclared resources
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ATT ACHMENT 1           Statement on Annual W ork Plan 
The Annual Work Pian 2021 was included as Attachment 1 to Annex 1B to the Grant Agreement. Since the EUROfusion Work Pian is delivered on a yearly basis (Grant Agreement deliverable), the Annual Work Pian 2021 is removed from the present version of Annex 18. Reference for the current 
amendment is the Annual Work Pian 2024. 
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ANNEX2 
ESTIMATED BUDGET FOR THE ACTION 
Estlmated eliglble1 costs (per budget category)  Estlmated EU contrlbutlon2 
Dlrect costs  lndirect costs  EU contributlon to eligible costs 
Maximum 
B.  Total costs  grant 
A. Personnel costs Subcontracting  C. Purchase costs D. Other cost categories E. lndirect Funding  Maximum EU  Rceoqnutrelsbteudtl oE nU   amount6 costs  costs3  rate %4  contributlon5 
A.1 Employees (or equivalent) A.4SME B.  C.1 Travel and C.2 Equipment C.3 Other D.1 Financial D .2 Internally  D.3 D.4 Virtual D.6 Euratom E. Indirect
owners and Subcontracting  subsistence goods, works support to third invoiced goods  Transnational  access to  Cofund staff costs
A.2 Natural persons under direct natural person and services parties and services  access to  research  mobility costs
contract ben eficiaries research  infrastructure 
infrastructure  unit costs 
A.3 Seconded persons unit costs 
Unit costs  Unit costs 
Forms of funding  Actual costs  (usual  Unit costs7  Actual costs  Actual costs  Actual costs  Actual costs  Actual costs  (usual  Unit costs7  Unit costs7  Unit costs7  Flat-rate costs8 
accounting  accounting 
practices)  practices) 
e = 0,25 * (al 
al  a2  a3  b  cl  c2  c3  dl  d2  d3  d4  d6  +a2+a3+ f=a+b+  u  g=f*U%  h  m 
c+d+ e  
c1 + c2 + c3) 
1-MPG  162 428 133.92  0.00  0.00  6 168 135.00  8 521 995.00  30 129 070.40  45 193 605 .60  0.00  5 048 000.00  0.00  0.00  8 731 710.47  61 568 201.23  327 788 851.62  55  180 283 868.39  178 929 331.87  178 929 331.87 1.1-TUM  909 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  227 250.00  1136 250.00  55  624 937.50  624 937.50  624 937.50 
1.2 - GSI  461 125.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  115 281.25  576 406.25  55  317 023.44  317 023.44  317 023.44 2-0EAW  1 125 004.03  0.00  0.00  0.00  47 755.67  43 430.76  65 146.13  0.00  0.00  0.00  0.00  91 727.75  320 334.15  1 693398.49  55  931 369.17  931 369.17  931 369.17 2.1-RSA  129 733.33  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  32 433.33  162 166.66  55  89 191.66  89 191.66  89 191.66 2.2-  TU  Graz  1 165 498.71  0.00  0.00  0.00  6 122.67  2 173.16  3 259.74  0.00  0.00  0.00  0.00  154 596.48  294 263.57  1 625 914.33  55  894 252.88  894 252.88  894 252.88 2.3- UIBK  473 566.72  0.00  0.00  0.00  2 572.67  2 712.12  4 068.19  0.00  0.00  0.00  0.00  0.00  120 729.93  603 649.63  55  332 007.30  332 007.30  332 007.30 2.4- TU Wien  1 525 345.38  0.00  0.00  0.00  33 933.99  9 213.16  13 819.74  0.00  8 000.00  0.00  0.00  0.00  395 578.07  1 985 890.34  55  1 092 239.69  1092239.69  1 092 239.69 3 - LPP-ERM-KMS  5 802 114.46  0.00  0.00  114 800.00  503 383.89  707 072.94  1113 436.98  0.00  0.00  0.00  0.00  361 669.90  2 031 502.07  10 633 980.24  55  5 848 689.13  5 848 689.13  5 848 689.13 
3.1 - S CK-CEN  3 643 929.07  0.00  0.00  123 000.00  38 465.06  560 973.88  841 460.82  0.00  6 000 000.00  0.00  0.00  0.00  1 271 207.21  12 479 036.04  55  6 863 469.82  6 863 469.82  6 863 469.82 
3.2 -UCLouvain  22 405.02  0.00  0.00  0.00  341.09  518.50  0.00  0.00  0.00  0.00  0.00  0.00  5 816.15  29 080.76  55  15 994.42  15 994.42  15 994.42 3.3-KUL  1 812 651.49  0.00  0.00  0.00  22 835.95  13 079.54  0.00  0.00  0.00  0.00  0.00  0.00  462 141.75  2 310 708.73  55  1 270 889.80  1 270 889.80  1 270 889.80 3.4- Ugent  737 710.85  0.00  0.00  0.00  9 457.98  16 777.92  0.00  0.00  0.00  0.00  0.00  0.00  190 986.69  954 933.44  55  525 213.39  525 213.39  525 213.39 3.5- ULB  181 223.94  0.00  0.00  0.00  2 767.03  4 842.42  0.00  0.00  0.00  0.00  0.00  0.00  47 208.35  236 041.74  55  129 822.96  129 822.96  129 822.96 4-INRNE  148 190.26  0.00  0.00  0.00  18 610.75  318.70  478.05  0.00  0.00  0.00  0.00  14 055.00  41 899.44  223 552.20  55  122 953.71  122 953.71  122 953.71 4.1-SUSKO  9 966.58  0.00  0.00  0.00  132.75  91.90  137.85  0.00  0.00  0.00  0.00  0.00  2 582.27  12 911.35  55  7 101.24  7 101.24  7 101.24 4.2-  ISSP  9 966.58  0.00  0.00  0.00  132.75  91.90  137.85  0.00  0.00  0.00  0.00  0.00  2 582.27  12 911.35  55  7 101.24  7 101.24  7 101.24 4.3-IE  9 966.58  0.00  0.00  0.00  132.75  91.90  137 .85  0.00  0.00  0.00  0.00  0.00  2 582.27  12 911.35  55  7 101.24  7 101.24  7 101.24 5-RBI  790 868.18  0.00  0.00  65 000.00  24 240.00  115 781.20  173 671.80  0.00  0.00  0.00  0.00  0.00  276 140.30  1 445 701.48  55  795 135.81  795 135.81  795 135 .81 5.1- IF  11 732.85  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  2 933.21  14 666.06  55  8 066.33  8 066.33  8 066.33 5.2-FESB  7 039.71  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  1 759.93  8 799.64  55  4 839.80  4 839.80  4 839.80 5.3-FSB  42 238.26  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  10 559.57  52 797.83  55  29 038.81  29 038.81  29 038.81 6- IPP .CR  2 881 091.72  0.00  0.00  0.00  177 394.00  34174.40  15 261.60  0.00  0.00  0.00  0.00  0.00  776 980.43  3 884 902.15  55  2 136 696.18  2 136 696.18  2 136 696.18 6.1- CVR  1 312 764.91  0.00  0.00  130 000.00  0.00  396 800.00  595 200.00  0.00  214 000.00  0.00  0.00  0.00  576 191.23  3 224 956.14  55  1 773 725.88  1773725.88  1 773 725.88 6.2-FMP  45 112.24  0.00  0.00  0.00  0.00  0.00  16 000.00  0.00  0.00  0.00  0.00  0.00  15 278.06  76 390.30  55  42 014.67  42 014.67  42 014.67 6.3-FNSPE  74 491.30  0.00  0.00  0.00  0.00  0.00  20 000.00  0.00  0.00  0.00  0.00  0.00  23 622.83  118 114.13  55  64 962.77  64 962.77  64 962.77 6.4-NPI  244 380.83  0.00  0.00  0.00  0.00  62 400.00  93 600.00  0.00  214 000.00  0.00  0.00  0.00  100 095.21  714 476.04  55  392 961.82  392 961.82  392 961.82 
6.5 - UWB  16 800.00  0.00  0.00  0.00  0.00  8 000.00  12 000.00  0.00  0.00  0.00  0.00  0.00  9 200.00  46 000.00  55  25 300.00  25 300.00  25 300.00 7-DTU  9 097 422.25  0.00  0.00  0.00  184 304.00  567 696.40  851 544.60  0.00  0.00  0.00  0.00  848 196.54  2 675 241.81  14 224 405.60  55  7 823 423.08  7 823 423.08  7 823 423.08 
Grant Agreement number 101052200- EUROfusion - EURATOM-2021-ADHOC-IBA 
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A. Personnel costs  costs  C. Purchase costs D. Other cost categorles  costs3  rate %4  contribution5  contrlbution  amount6 Subcontractlng 
A.I Employees (or equivalent) A.4SME B.  C. l Travel and C.2 Equipment C.3 Other D.l Financial D .2 Internally  D.3 D.4 Virtual D.6 Euratom E.Indirect
owners and Subcontracting subsistence goods, works support to third invoiced goods  Transnational  access to  Cofund staff costs
A.2 Natural persons under direct natural person and services parties and services  access to  research  mobility costs
contract beneficiaries research  infrastructure 
infrastructure  unit costs 
A.3 Seconded persons unit costs 
Unit costs  Unit costs 
Forms of fundlng  Actual costs  acc(uosuunatiln  g  Unit costs7  Actual costs  Actual costs  Actual costs  Actual co sts  Actual costs  acc(uosuunatiln  g  Unit costs7  Unit costs7  Unit costs7  Flat-rate costs8 
practices)  practices) 
e = 0,25* (al 
al  a2  a3  b  cl  c2  c3  dl  d2  d3  d4  d6  +a2+a3+ f=a+b+  u  g=f*U%  h 
cl + c2 + c3)  c+ d+ e  
7.1- SDU  823 783.33  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  205 945.83  1 029 729.16  55  566 351.04  566 351.04  566 351.04 7.2-AAU  700 350.00  0.00  0.00  0.00  6 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  176  587.50  882 937.50  55  485 615.63  485 615.63  485 615. 63 7.3-AU  296 800.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  74 200.00  371 000.00  55  204 050.00  204 050.00  204 050.00 8-UT  1 278 803.00  0.00  0.00  0.00  27 996.00  35 756.40  53 634.60  0.00  0.00  0.00  0.00  0.00  349 047.50  1 745 237.50  55  959 880.63  959 880.63  959 880.63 9-VTT  0.00  9 531 072.64  0.00  960  000.00  392 131.90  431 684.40  614  587.53  0.00  463 000.00  0.00  0.00  0.00  2 742  369.12  15 134 845.59  55  8 324 165.07  8 324 165.07  8 324 165. 07 9.1-Aalto  0.00  3 927 034.88  0.00  0.00  49  736.74  0.00  3 534.10  0.00  0.00  0.00  0.00  0.00  995 076.43  4 975 382.15  55  2 736 460.18  2 736 460.18  2 736 460.18 
9.2-UH  0.00  4 480 412.18  0.00  0.00  16 665.96  0.00  7 110.40  0.00  0.00  0.00  0.00  0.00  1 126  047.14  5 630 235.68  55  3 096 629.62  3 096 629.62  3 096 629.62 9.3-TUNI  386 459.61  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  96 614.90  483 074.51  55  265 690.98  265 690.98  265 690.98 9.4-Abo A  65 842.04  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  16  460.51  82 302.55  55  45 266.40  45 266.40  45 266.40 9.5-LUT  0.00  1 145 638.44  0.00  0.00  10 139.40  0.00  22 294.57  0.00  0.00  0.00  0.00  0.00  294 518.10  1 472 590.51  55  809 924.78  809 924.78  809  924.78 9.6-FPH  15 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  3 750.00  18 750.00  55  10 312.50  10 312.50  10 312.50 
9.7 - CSC  0.00  388 136.54  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  97  034.14  485 170.68  55  266 843.87  266 843.87  266 843.87 10- CEA 19 316 651.70  36 652 673.22  0.00  2 747 000.00  752 945.24  9 476 238.80  14 244 358.20  0.00  518 000.00  0.00  0.00  2 219 877.32  20 110 716.79  106 038 461.27  55  58 321 153.70  58 321 153.70  58 321 153.70 10.1-CNRS  4 294 030.82  0.00  0.00  0.00  13 366.76  20 000.00  0.00  0.00  0.00  0.00  0.00  0.00  1 081  849.40  5 409 246.98  55  2 975 085.84  2 975 085.84  2 975 085.84 10.2-INRIA  79 746.58  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  19 936.65  99 683.23  55  54 825.78  54 825.78  54 825.78 10.3-AMU  2 419 433.59  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  604 858.40  3 024 291.99  55  1 663 360.59  1 663 360.59  1 663  360.59 10.4- UL  536 883.85  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  134 220.96  671 104.81  55  369 107.65  369 107.65  369 107.65 
10.5 - POLYTECHNIQUE  41 021.06  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  IO 255.27  51 276.33  55  28 201.98  28 201.98  28 201.98 
10.6 - COTE D'AZUR  305 148.93  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  76  287.23  381 436.16  55  209 789.89  209 789.89  209 789.89 
10.7 -UNISTRA  77 225.60  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  19  306.40  96 532.00  55  53 092.60  53 092.60  53 092.60 
10.8 - PARIS-SACLAY  110 972.38  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  27 743.10  138 715.48  55  76 293.51  76 293.51  76  293.51 
10.9 -SORBONNE  22 661.75  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  5 665.44  28 327.19  55  15 579.95  15 579.95  15 579.95 10.10-USTV  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.25  1.25  55  0.69  0.69  0.69 10.11- UTOULOUSE  III  130 272.92  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  32 568.23  162 841.15  55  89 562.63  89 562.63  89 562.63 10.12- U niv Bordeaux  218 404.68  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  54 601.17  273 005.85  55  150 153.22  150 153.22  150  153.22 10.13- SORBONNE NORD  900 924.34  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  225 231.09  1 126 155.43  55  619 385.49  619 385.49  619  385. 49 10.14-ECM  145 857.70  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  36 464.43  182  322.13  55  100  277.17  100 277.17  100 277.17 10.15- ECL  82 784.79  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  20 696.20  103 480.99  55  56 914.54  56 914.54  56  914.54 
10.16 - EC LILLE  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.25  1.25  55  0.69  0.69  0.69 10.17-Unlv Rouen  137 749.33  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  34 437.33  172 186.66  55  94 702.66  94 702.66  94 702.66 
10.18 - Rennes I  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.25  1.25  55  0.69  0.69  0.69 10.19- Rennes II  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.25  1.25  55  0.69  0.69  0.69 
10.20 - ENS Rennes  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.25  1.25  55  0.69  0.69  0.69 
Grant Agreement number 101052200- EUROfusion - EURATOM-2021-ADHOC-IBA 
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Maximum 
B. E.  Indirect Tatai costs  Funding  Maximum EU  Requested EU  grant 
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A. Personnel costs  Subcontractlng  C. Purchase costs D. Other cost categorles  amount6 costs  costs3  rate %4  contribution5  contrlbution 
A.I Employees (or equivalent) A.4SME B.  C. l Travel and C.2 Equipment C.3 Other D.l Financial D .2 Internally  D.3 D.4 Virtual D.6 Euratom E.Indirect
owners and Subcontracting subsistence goods, works support to third invoiced goods  Transnational  access to  Cofund staff costs
A.2 Natural persons under direct natural person and services parties and services  access to  research  mobility costs
contract beneficiaries research  infrastructure 
infrastructure  unit costs 
A.3 Seconded persons unit costs 
Unit costs  Unit costs 
Forms of fundlng  Actual costs  acc(uosuunatiln  g  Unit costs7  Actual costs  Actual costs  Actual costs  Actual co sts  Actual costs  acc(uosuunatiln  g  Unit costs7  Unit costs7  Unit costs7  Flat-rate costs8 
practices)  practices) 
e = 0,25 * (al 
al  a2  a3  b  cl  c2  c3  dl  d2  d3  d4  d6  +a2+a3+ f=a+b+  u  g=f*U%  h  m 
cl + c2 + c3)  c+ d+ e  
10.21- UBS  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.25  1.25  55  0.69  0.69  0.69 10.22- OCA  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.25  1.25  55  0.69  0.69  0.69 10.23-IRSN  396 274.11  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  99  068.53  495 342.64  55  272  438.45  272 438.45  272 438.45 
10.24 - UDuHavre  25 379.89  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  6 344.97  31 724.86  55  17 448.67  17 448.67  17 448.67 10.25-IMT  460 465.29  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  115 116.32  575 581.61  55  316 569.89  316 569.89  316 569.89 10.26-UVSQ  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.25  1.25  55  0.69  0.69  0.69 10.27-UGA  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.25  1.25  55  0.69  0.69  0.69 
10.28 - U-Paris  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.25  1.25  55  0.69  0.69  0.69 10.29-UBO  1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.25  1.25  55  0.69  0.69  0.69 10.30-  ESILV  129 653.54  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  32 413.39  162 066.93  55  89 136.81  89 136.81  89 136.81 11-FZJ  24 292 729 .00  0.00  0.00  330 000.00  433 320.00  1 634 700.80  2 452 051.20  0.00  23 000.00  0.00  0.00  337 245.83  7 203 200.25  36 706 247.08  55  20 188 435.89  20 188 435.89  20 188  435 .89 11.1-HHU  160 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  40  000.00  200 000.00  55  110 000.00  110 000.00  110 000.00 12- KIT  50 331 471.08  0.00  0.00  20 081 215 .00  271 525.00  7 047 008.80  IO 570 513.20  0.00  2 280 000.00  0.00  0.00  547 205.95  17 055 129.52  108 184 068.55  55  59 501  237.70  59 501 237.70  59 501 237.70 13-NCSRD  1 937 567.44  0.00  0.00  0.00  42 313.04  67 920.40  95 183.12  0.00  71 000.00  0.00  0.00  0.00  535  746.00  2 749 730.00  55  1 512 351.50  1 512 351.50  1 512 351.50 13.1-TUC  32 596.64  0.00  0.00  0.00  444.46  0.00  751.58  0.00  0.00  0.00  0.00  0.00  8 448.17  42 240.85  55  23 232.47  23 232.47  23 232.47 13.2-NTUA  395 670.61  0.00  0.00  0.00  11 749.37  0.00  2 254.75  0.00  0.00  0.00  0.00  0.00  102 418.68  512 093.41  55  281  651.38  281 651.38  281 651.38 13.3-NKUA  751 036.54  0.00  0.00  0.00  18 083.62  0.00  946.39  0.00  0.00  0.00  0.00  0.00  192  516.64  962 583.19  55  529 420.75  529 420.75  529 420.75 13.4-AUTh  27 451.41  0.00  0.00  0.00  0.00  0.00  310.40  0.00  0.00  0.00  0.00  0.00  6 940.45  34 702.26  55  19 086.24  19 086.24  19 086.24 
13.5 -U oloannbta  13 412.20  0.00  0.00  0.00  204.20  0.00  310.40  0.00  0.00  0.00  0.00  0.00  3 481.70  17 408.50  55  9 574.68  9 574.68  9 574.68 13.6-UTH  41 791.38  0.00  0.00  0.00  532.62  0.00  961.58  0.00  0.00  0.00  0.00  0.00  IO 821.40  54 106.98  55  29 758.84  29 758.84  29  758.84 13.7-HMU  88 718.38  0.00  0.00  0.00  356.29  0.00  541.58  0.00  0.00  0.00  0.00  0.00  22  404.06  112 020.31  55  61 611.17  61  611.17  61 611.17 
13.8 - U oPatras  13 412.20  0.00  0.00  0.00  204.20  0.00  310.40  0.00  0.00  0.00  0.00  0.00  3 481.70  17 408.50  55  9 574.68  9 574.68  9 574.68 13.9-FORTH  13 412.20  0.00  0.00  0.00  204.20  0.00  310.40  0.00  0.00  0.00  0.00  0.00  3 481.70  17 408.50  55  9 574.68  9 574.68  9 574.68 14-EK-CER  2 945 689.50  0.00  0.00  577 000.00  280 036.00  385 790.80  578 686.20  0.00  0.00  0.00  0.00  0.00  1 047 550.63  5 814 753.13  55  3 198 114.22  3 198  114.22  3 198 114.22 
14.1 - ATOMKI  40 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  IO 000.00  50 000.00  55  27 500.00  27 500.00  27 500.00 
14.2 - BME NTI  120 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  30  000.00  150 000.00  55  82 500.00  82 500.00  82 500.00 
14.3 - WIGNER RCP  25 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  6 250.00  31 250.00  55  17 187.50  17 187.50  17 187.50 15- DCU  770 143.00  0.00  0.00  0.00  17 215.00  2 343.20  3 514.80  0.00  0.00  0.00  0.00  0.00  198 304.00  991 520.00  55  545  336.00  545 336.00  545 336.00 15.1- ucc  800.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  200.00  1 000.00  55  550.00  550.00  550.00 16-ENEA  20  750 402.92  0.00  0.00  419 570.00  1 836 432.80  23 987 390.56  13 057 085.84  0.00  0.00  0.00  0.00  1 040 463.22  14  907 828.03  75 999 173.37  55  41  799 545.35  41 799 545.35  41  799 545 .35 16.1- RFX  7 500 000.00  0.00  0.00  3 710  000.00  50 000.00  0.00  1 000  000.00  0.00  0.00  0.00  0.00  0.00  2 137 500.00  14 397 500.00  55  7 918  625.00  7 918 625.00  7 918 625.00 16.2-CNR  4 090 000.00  0.00  0.00  0.00  56 000.00  0.00  300  000.00  0.00  0.00  0.00  0.00  0.00  1 111 500.00  5 557 500.00  55  3 056  625.00  3 056 625.00  3 056 625.00 
16.3 - CREATE  7 530 000.00  0.00  0.00  0.00  56 000.00  0.00  0.00  0.00  0.00  0.00  0.00  131 944.80  1 896 500.00  9 614 444.80  55  5 287 944.64  5 287  944.64  5 287 944.64 
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A. Personnel costs  Subcontractlng  C. Purchase costs D. Other cost categorles  amount6 contrlbution 
costs  costs3  rate %4  contribution5 
A.I Employees (or equivalent) A.4SME B.  C. l Travel and C.2 Equipment C.3 Other D.l Financial D .2 Internally  D.3 D.4 Virtual D.6 Euratom E.Indirect
owners and Subcontracting subsistence goods, works support to third invoiced goods  Transnational  access to  Cofund staff costs
A.2 Natural persons under direct natural person and services parties and services  access to  research  mobility costs
contract beneficiaries research  infrastructure 
infrastructure  unit costs 
A.3 Seconded persons unit costs 
Unit costs  Unit costs 
Forms of fundlng  Actual costs  acc(uosuunatiln  g  Unit costs7  Actual costs  Actual costs  Actual costs  Actual co sts  Actual costs  acc(uosuunatiln  g  Unit costs7  Unit costs7  Unit costs7  Flat-rate costs8 
practices)  practices) 
e = 0,25 * (al 
al  a2  a3  b  cl  c2  c3  dl  d2  d3  d4  d6  +a2+a3+ f=a+b+  u  g=f*U%  h  m 
cl + c2 + c3)  c+ d+ e  
16.4 -UniTorVtrgata  3 850 000.00  0.00  0.00  0.00  10 000.00  0.00  50 000.00  0.00  0.00  0.00  0.00  0.00  977  500.00  4 887 500.00  55  2 688 125.00  2 688 125.00  2 688 125.00 
16.5 - PollTo  5 000 000.00  0.00  0.00  0.00  28 500.00  0.00  50 000.00  0.00  0.00  0.00  0.00  70  987.30  I  269  625.00  6 419 112.30  55  3 530 511.77  3 530  511.77  3 530 511.77 
16.6 - UniRomaTrt  100  000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  25  000.00  125 000.00  55  68 750.00  68 750.00  68 750.00 
16.7 - UniPaltrmo  2 085 000.00  0.00  0.00  0.00  50 000.00  0.00  100  000.00  0.00  0.00  0.00  0.00  237 483.75  558  750.00  3 031 233.75  55  I  6ó7 178.56  I 667 178.56  I  667 178.56 
16.8 - UniPlsa  800 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  200  000.00  I 000 000.00  55  550  000.00  550  000.00  550 000.00 
16.9 - UnlMIB  I  730 000.00  0.00  0.00  0.00  10 000.00  0.00  100  000.00  0.00  0.00  0.00  0.00  0.00  460 000.00  2 300 000.00  55  I  265  000.00  I 265 000.00  I  265 000.00 
16.10 - PollMi  I  630 000.00  0.00  0.00  0.00  IO 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  410  000.00  2 050 000.00  55  I  127  500.00  1 127 500.00  I  127 500.00 16.11- UniCatania  70 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  17 500.00  87 500.00  55  48 125.00  48 125.00  48 125.00 16.12-  UniSapimza  2 480 000.00  0.00  0.00  0.00  20 000.00  0.00  50 000.00  0.00  0.00  0.00  0.00  0.00  637 500.00  3 187 500.00  55  I  753 125.00  I 753 125.00  I  753 125 .00 
16.13 - CSM-RINA  I  500 000.00  0.00  0.00  0.00  0.00  0.00  500  000.00  0.00  I 203 437.00  0.00  0.00  120  232.54  500  000.00  3 823 669.54  55  2 103 018.25  2 103 018.25  2 103 018.25 16.14-  ANN-Ansaldo  3 615 000.00  0.00  0.00  2 950 000.00  20 000.00  0.00  0.00  0.00  0.00  0.00  0.00  507  158.92  908 750.00  8 000 908.92  55  4 400 499.91  4 400 499.91  4 400 499.91 16.15- LT Calcoli  3 500 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  453 291.12  875  000.00  4 828 291.12  55  2 655 560.12  2 655 560.12  2 655 560.12 
16.16 - UnlCagllarl  370 000.00  0.00  0.00  0.00  15 000.00  0.00  50 000.00  0.00  0.00  0.00  0.00  0.00  108  750.00  543 750.00  55  299 062.50  299 062.50  299 062.50 
16.17 - Unilitscta  3 000 000.00  0.00  0.00  0.00  20  758.20  0.00  50 000.00  0.00  0.00  0.00  0.00  0.00  767  689.55  3 838 447.75  55  2 111 146.26  2 111 146.26  2 111 146.26 16.18-  CINECA  786 000.00  0.00  0.00  0.00  0.00  0.00  20  674  000.00  0.00  0.00  0.00  0.00  0.00  5 365  000.00  26 825 000.00  14 753 750.00  14 753 750.00  14 753 750.00 16.19- INFN  554 500.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  138 625.00  693 125.00  55  381 218.75  381 218.75  381 218.75 16.20- DTT  100 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  25  000.00  125 000.00  55  68 750.00  68 750.00  68 750.00 16.21- ENI  800 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  200  000.00  I 000 000.00  55  550 000.00  550 000.00  550  000.00 17 - ISSP-UL  I 511 322.08  0.00  0.00  0.00  53 007.00  39 308.40  58 962.60  0.00  0.00  0.00  0.00  0.00  415 650.02  2 078 250.10  55  I  143 037.56  1 143 037.56  I  143 037 .56 17.1- UoL  432 769.92  0.00  0.00  0.00  5 657.00  130 025.20  195  037.80  0.00  0.00  0.00  0.00  0.00  190  872.48  954 362.40  55  524  899.32  524  899.32  524  899.32 18- LEI 794 608.00  0.00  0.00  0.00  43 858.00  I 345.60  2 018.40  0.00  0.00  0.00  0.00  0.00  210 457.50  I 052 287.50  55  578 758.13  578 758.13  578 758.13 19- UM  583 076.00  0.00  0.00  0.00  16 455 .00  I 453.20  2 179.80  0.00  0.00  0.00  0.00  0.00  150 791.00  753 955.00  55  414 675.25  414 675.25  414 675.25 20- DIFFER  9 184 941.57  0.00  0.00  0.00  265 028.61  448 304.94  417 098.23  0.00  2 226 814.56  0.00  0.00  320  725.64  2 578 843.34  15 441 756.89  55  8 492 966.29  8 492 966.29  8 492 966.29 20.1- UT  0.00  528 305.00  0.00  0.00  0.00  0.00  155 000.00  0.00  0.00  0.00  0.00  0.00  170 826.25  854 131.25  55  469 772.19  469 772.19  469  772.19 
20.2 - TU/t  2 350 589.01  0.00  0.00  0.00  17 044.39  0.00  14 079.18  0.00  0.00  0.00  0.00  0.00  595 428.15  2 977 140.73  55  I  637  427.40  I 637 427.40  I  637 427.40 
20.3 - FustNet  454 016.42  0.00  0.00  0.00  20  150.00  0.00  86 280.00  450 000.00  0.00  0.00  0.00  0.00  140 111.61  I 150 558.03  55  632 806.92  632 806.92  632 806.92 20.4-NLtSC  110 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  27 500.00  137 500.00  55  75 625.00  75 625.00  75 625.00 21- IPPLM 5 238 495.83  0.00  0.00  60 000.00  373 969.00  277 595.27  332  718.80  0.00  0.00  0.00  0.00  0.00  I  555  694.73  7 838 473.63  55  4 311 160.50  4 311 160.50  4 311 160.50 21.1-WUT  I  029 830.00  0.00  0.00  0.00  3 500.00  0.00  55 000.00  0.00  0.00  0.00  0.00  0.00  272  082.50  I 360 412.50  55  748 226.88  748 226.88  748 226.88 21.2-NCBJ  1 171 951.00  0.00  0.00  0.00  0.00  8 139.93  0.00  0.00  0.00  0.00  0.00  234  209.87  295  022.73  I 709 323.53  55  940  127.94  940 127.94  940  127.94 21.3-WPUT  114 521.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  28  630.25  143 151.25  55  78 733.19  78 733.19  78 733.19 21.4-MUS  800.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  200.00  I 000.00  55  550.00  550.00  550.00 21.5- PSNC  I  374 270.00  0.00  0.00  0.00  0.00  271 960.00  406 000.00  0.00  0.00  0.00  0.00  0.00  513 057.50  2 565 287.50  55  I  410  908.13  I 410 908.13  I  410 908.13 
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EURATOM MGA- Multi & Mono: v1.0 
Estimated eligible1 costs (per budget category)  Estimated EU contribution2 
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A. Personnel costs  Subcontractlng  C. Purchase costs D. Other cost categorles  amount6 costs  costs3  rate %4  contribution5  contrlbution 
A.I Employees (or equivalent) A.4SME B.  C. l Travel and C.2 Equipment C.3 Other D.l Financial D .2 Internally  D.3 D.4 Virtual D.6 Euratom E.Indirect
owners and Subcontracting subsistence goods, works support to third invoiced goods  Transnational  access to  Cofund staff costs
A.2 Natural persons under direct natural person and services parties and services  access to  research  mobility costs
contract beneficiaries research  infrastructure 
infrastructure  unit costs 
A.3 Seconded persons unit costs 
Unit costs  Unit costs 
Forms of fundlng  Actual costs  (usual  Unit costs7  Actual costs  Actual costs  Actual costs  Actual co sts  Actual costs  (usual  Unit costs7  Unit costs7  Unit costs7  Flat-rate costs8 
accounting  accounting 
practices)  practices) 
e = 0,25 * (al 
al  a2  a3  b  cl  c2  c3  dl  d2  d3  d4  d6  +a2+a3+ f=a+b+  u  g=f*U%  h  m 
cl + c2 + c3)  c+ d+ e  
21.6-AG H  267 112.50  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  66 778.13  333 890.63  55  183 639.85  183 639.85  183 639.85 21.7 - IFJ PAN  1 294 138.92  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  323  534.73  1 617 673.65  55  889 720.51  889 720.51  889 720.51 21.8-OU  83 956.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  20  989.00  104 945.00  55  57 719.75  57 719.75  57 719.75 21.9-N CU  61 000.00  0.00  0.00  0.00  1 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  15  500.00  77 500.00  55  42 625.00  42 625.00  42 625.00 21.10-USz  111 391.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  27  847.75  139 238.75  55  76 581.31  76 581.31  76 581.31 21.11-ILT  800.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  200.00  1 000.00  55  550.00  550.00  550.00 21.12-TUL  263 513.00  0.00  0.00  0.00  40 800.00  0.00  42 824.00  0.00  0.00  0.00  0.00  0.00  86 784.25  433 921.25  55  238 656.69  238 656.69  238 656.69 21.13- S2I  114 999.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  28 749.75  143 748.75  55  79 061.81  79 061.81  79 061.81 21.14-PUT  800.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  200.00  1 000.00  55  550.00  550.00  550.00 21.15- IMIF  800.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  200.00  1 000.00  55  550.00  550.00  550.00 22- 1ST 4 098 991.25  0.00  0.00  0.00  116 907.00  65 559.60  103 289.40  0.00  0.00  0.00  0.00  770 762.08  1 096 186.81  6 251 696.14  55  3 438 432.88  3 438 432.88  3 438 432.88 
22.1 -IST-1 D  492 645.75  0.00  0.00  0.00  31 100.00  3 300.00  0.00  0.00  0.00  0.00  0.00  0.00  131 761.44  658 807.19  55  362 343.95  362 343.95  362 343.95 23- IAP  522 899.00  0.00  0.00  0.00  21 396.00  0.00  53 183.00  0.00  0.00  0.00  0.00  0.00  149 369.50  746 847.50  55  410  766.13  410 766.13  410 766.13 
23.1 -NILPRP  1 218 520.00  0.00  0.00  0.00  8 338.00  0.00  87 735.00  0.00  0.00  0.00  0.00  0.00  328  648.25  1 643 241.25  55  903 782.69  903 782.69  903 782.69 23.2-NIMP  290 330.00  0.00  0.00  0.00  0.00  0.00  222  590.00  0.00  0.00  0.00  0.00  0.00  128 230.00  641 150.00  352 632.50  352 632.50  352 632.50 23.3-UAIC  3 750.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  937.50  4 687.50  55  2 578.13  2 578.13  2 578.13 
23.4 - Ucv  3 750.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  937.50  4 687.50  55  2 578.13  2 578.13  2 578.13 23.5-UTCN  39 870.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  9 967.50  49 837.50  55  27 410.63  27 410.63  27 410.63 23.6-  ICIT  564 970.00  0.00  0.00  375 000.00  1 572.00  0.00  250 000.00  0.00  0.00  0.00  0.00  0.00  204  135.50  1 395 677.50  55  767 622.63  767 622.63  767 622.63 
23.7 - IFIN-H H  141 860.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  35  465.00  177 325.00  55  97 528.75  97 528.75  97 528.75 24- JSI 4 214 326.92  0.00  0.00  50 000.00  78 764.00  266 850.00  385 275.00  0.00  193 160.00  0.00  0.00  0.00  1 236  303.98  6 424 679.90  55  3 533 573.95  3 533 573.95  3 533 573.95 24.1-UNILJ  680 000.00  0.00  0.00  0.00  26 000.00  0.00  0.00  0.00  17 000.00  0.00  0.00  42 165.00  176  500.00  941 665.00  55  517 915.75  517 915.75  517  915.75 
24.2 -Cosylab  270 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  67  500.00  337 500.00  55  185  625.00  185 625.00  185 625.00 
24.3 - IMT-SI  41 000.00  0.00  0.00  0.00  0.00  0.00  15 000.00  0.00  0.00  0.00  0.00  0.00  14  000.00  70 000.00  55  38 500.00  38 500.00  38 500.00 25-CIEMAT  19 756 699.34  0.00  0.00  78 250.00  447 049.00  1 142 802.93  1 646  204.40  0.00  0.00  0.00  0.00  430  385.50  5 748 188.92  29 249 580.09  55  16 087  269.05  16 087  269.05  16 087  269.05 25.1-CIMNE  74 000.00  0.00  0.00  0.00  0.00  2 400.00  3 600.00  0.00  0.00  0.00  0.00  0.00  20  000.00  100 000.00  55  55 000.00  55 000.00  55 000.00 
25.2  Comlllas  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  55  0.00  0.00  0.00 25.3-UN ED  990 000.00  0.00  0.00  0.00  1 250.00  8 000.00  12 000.00  0.00  0.00  0.00  0.00  0.00  252 812.50  1 264 062.50  55  695 234.38  695 234.38  695 234.38 25.4-UC3M  95 000.00  0.00  0.00  0.00  16  250.00  34 000.00  51 000.00  0.00  0.00  0.00  0.00  0.00  49  062.50  245 312.50  55  134 921.88  134 921.88  134  921.88 25.5-UPC  280 000.00  0.00  0.00  0.00  2 250.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  70 562.50  352 812.50  55  194  046.88  194 046.88  194  046.88 25.6- UPM  862 000.00  0.00  0.00  0.00  0.00  6 000.00  9 000.00  0.00  0.00  0.00  0.00  0.00  219 250.00  1 096 250.00  55  602 937.50  602 937.50  602 937.50 25.7-ULPGC  20 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  5 000.00  25 000.00  55  13 750.00  13 750.00  13 750.00 
25.8 -UPV-EHU  70 000.00  0.00  0.00  0.00  0.00  29 200.00  43 800.00  0.00  0.00  0.00  0.00  0.00  35  750.00  178 750.00  55  98 312.50  98 312.50  98 312.50 
Grant Agreement number 101052200- EUROfusion - EURATOM-2021-ADHOC-IBA 
EURATOM MGA- Multi & Mono: v1.0 
Estimated eligible1 costs (per budget category)  Estimated EU contribution2 
Direct costs  lndirect costs  EU contribution to eligible costs 
Maximum 
B. E.  Indirect Tatai costs  Funding  Maximum EU  Requested EU  grant 
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A. Personnel costs  costs  C. Purchase costs D. Other cost categorles  costs3  rate %4  contribution5  contrlbution  amount6 Subcontractlng 
A.I Employees (or equivalent) A.4SME B.  C. l Travel and C.2 Equipment C.3 Other D.l Financial D .2 Internally  D.3 D.4 Virtual D.6 Euratom E.Indirect
owners and Subcontracting subsistence goods, works support to third invoiced goods  Transnational  access to  Cofund staff costs
A.2 Natural persons under direct natural person and services parties and services  access to  research  mobility costs
contract beneficiaries research  infrastructure 
infrastructure  unit costs 
A.3 Seconded persons unit costs 
Unit costs  Unit costs 
Forms of fundlng  Actual costs  acc(uosuunatiln  g  Unit costs7  Actual costs  Actual costs  Actual costs  Actual co sts  Actual costs  acc(uosuunatiln  g  Unit costs7  Unit costs7  Unit costs7  Flat-rate costs8 
practices)  practices) 
e = 0,25* (al 
al  a2  a3  b  cl  c2  c3  dl  d2  d3  d4  d6  +a2+a3+ f=a+b+  u  g=f*U%  h 
cl + c2 + c3)  c+ d+ e  
25.9-US  1 875 000.00  0.00  0.00  0.00  192 500.00  13 666.67  20 500.00  0.00  0.00  0.00  0.00  0.00  525  416.67  2 627 083.34  55  1 444  895.84  1 444 895.84  1 444 895 .84 25.10- BSC  1 660 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  415  000.00  2 075 000.00  55  1 141 250.00  1 141 250.00  1 141 250.00 25.11-EAI  3 194 000.00  0.00  0.00  0.00  11 250.00  0.00  0.00  0.00  0.00  0.00  0.00  507  884.37  801 312.50  4 514 446.87  55  2 482 945.78  2 482 945.78  2 482 945.78 25.12- IREC  380 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  95  000.00  475 000.00  55  261  250.00  261 250.00  261 250.00 25.13-IQS  130 000.00  0.00  0.00  250 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  32 500.00  412 500.00  55  226 875.00  226 875.00  226 875.00 25.14-CEIT  350 000.00  0.00  0.00  23 500.00  5 750.00  108 000.00  162 000.00  0.00  0.00  0.00  0.00  0.00  156 437.50  805 687.50  55  443 128.13  443 128.13  443  128.13 25.15-UA  107 500.00  0.00  0.00  1 750.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  26 875.00  136 125.00  55  74  868.75  74 868.75  74 868.75 25.16-URJC  57 000.00  0.00  0.00  0.00  1 250.00  14 000.00  21 000.00  0.00  0.00  0.00  0.00  0.00  23 312.50  116 562.50  55  64 109.38  64 109.38  64 109.38 25.17-CSIC  20 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  5 000.00  25 000.00  55  13 750.00  13 750.00  13 750.00 
25.18 - BTESA  160 000.00  0.00  0.00  0.00  0.00  9 000.00  81 000.00  0.00  0.00  0.00  0.00  111 752.93  62 500.00  424 252.93  55  233 339.11  233  339.11  233 339.11 25.19- INDRA  6 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  1 500.00  7 500.00  55  4 125.00  4 125.00  4 125.00 25.20-UVA  20 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  5 000.00  25 000.00  55  13  750.00  13 750.00  13 750.00 25.21-ESTEYCO  379 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  94  750.00  473 750.00  55  260 562.50  260 562.50  260 562.50 25.22-UGR  835 000.00  0.00  0.00  0.00  11 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  211 500.00  1 057 500.00  55  581 625.00  5 81 625.00  581 625.00 25.23- ESS  Bilbao  51 000.00  0.00  0.00  0.00  0.00  3 000.00  5 000.00  0.00  0.00  0.00  0.00  0.00  14  750.00  73 750.00  55  40 562.50  40 562.50  40 562.50 25.24-USAL  10 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  2 500.00  12 500.00  55  6 875.00  6 875.00  6 875.00 25.25-AVS  6 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  1 500.00  7 500.00  55  4 125.00  4 125.00  4 125.00 
25.26 -HEFFEN  90 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  22 500.00  112 500.00  55  61 875.00  61 875.00  61 875.00 25.27-IDOM  197 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  49 250.00  246 250.00  55  135 437.50  135 437.50  135 437.50 
25.28 -OROLIA  6 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  1 500.00  7 500.00  55  4 125.00  4 125.00  4 125.00 25.29-UCLM  155 000.00  0.00  0.00  0.00  1 250.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  39 062.50  195 312.50  55  107  421.88  107 421.88  107  421.88 
25.30 - IFMIF-DONES  614 000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  200  853.63  153  500.00  968 353.63  55  532 594.50  532 594.50  532 594.50 25.31-CLPU  15  000.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  3 750.00  18 750.00  55  10 312.50  10 312.50  10  312.50 26- VR 1 415 198.82  0.00  0.00  0.00  158  229.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  393 356.96  1 966 784.78  55  1 081 731.63  1 081 731.63  1 081 731.63 26.1-KTH  3 542 861.00  0.00  0.00  0.00  26 319.00  0.00  68 000.00  0.00  0.00  0.00  0.00  0.00  909 295.00  4 546 475.00  55  2 500  561.25  2 500 561.25  2 500 561.25 26.2- uu  1 613 196.00  0.00  0.00  0.00  26 607.00  156 787.20  151  180.80  0.00  150 000.00  0.00  0.00  0.00  486 942.75  2 584 713.75  55  1 421 592.56  1 421 592.56  1 421 592.56 
26.3 -Chahntrs  1 716 001.00  0.00  0.00  0.00  22 227.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  434 557.00  2 172 785.00  55  1 195 031.75  1 195 031.75  1 195 031.75 
26.4 - RISE  309 650.01  0.00  0.00  0.00  3 500.00  85 000.00  143  500.00  0.00  0.00  0.00  0.00  0.00  135 412.50  677 062.51  55  372 384.38  372 384.38  372 384.38 26.5-ULUND  345 301.00  0.00  0.00  0.00  3 500.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  87 200.25  436 001.25  55  239 800.69  239 800.69  239 800.69 27- KIPT  1 438 142.83  0.00  0.00  0.00  258 148.00  216 847.60  325 271.40  0.00  0.00  0.00  0.00  0.00  559  602.46  2 798 012.29  55  1 538 906.76  1 538 906.76  1 538 906.76 27.1-KKNU  45 150.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  11 287.50  56 437.50  55  31 040.63  31 040.63  31 040.63 27.2-LPNU  45 300.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  11 325.00  56 625.00  55  31 143.75  31 143.75  31 143.75 
27.3 -INR NASU  46 400.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  11  600.00  58 000.00  55  31 900.00  31 900.00  31 900.00 
Grant Agreement number 101052200- EUROfusion - EURATOM-2021-ADHOC-IBA 
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Estimated eligible1 costs (per budget category)  Estimated EU contribution2 
Direct costs  lndirect costs  EU contribution to eligible costs 
Maximum 
B. E.  Indirect Tatai costs  Funding  Maximum EU  Requested EU  grant 
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	A. Personnel costs 
	B. Subcontractln costs 
	g  C. Purchase costs
	D. Other cost categorles 
	E.  Indirect costs3 
	Tatai costs 
	Funding rate %4 
	Maximum EU contribution5 
	grant amount6 
Requested EU contrlbution 

	Forms of fundlng 
	A.I Employees (or equivalent)
A.2 Natural persons under direct contract
A.3 Seconded persons
	A.4SME owners and natural person beneficiaries
	B. Subcontracting 
	C. l Travel and subsistence
	C.2 Equipment
	C.3 Other goods, works and services
	D.l Financial support to third parties
	D .2 Internally invoiced goods and services 
	D.3 D.4 Virtual Transnational  access to access to  research research  infrastructure infrastructure  unit costs unit costs 
	D.6 Euratom Cofund staff mobility costs
	E. Indirect costs
	
	
	
	

	
	Unit costs (usual accounting practices) 
Actual costs 
	Unit costs7 
	Actual costs 
	Actual costs 
	Actual costs 
	Actual co sts 
	Actual costs 
	Unit costs (usual accounting practices) 
	Unit costs7 
	Unit costs7 
	Unit costs7 
	Flat-rate costs8 
	
	
	
	

	
	al  a2 
	a3 
	b 
	cl 
	c2 
	c3 
	dl 
	d2 
	d3 
	d4 
	d6 
	e = 0,25 * (al 
+a2+a3+ cl + c2 + c3) 
	f=a+b+ 
c+d+ e  
	u 
	g=f*U% 
	h  m 

	27.4-BITP 
	10 000.00  0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	2 500.00 
	12 500.00 
	55 
	6 875.00 
	6 875.00  6 875.00 

	27.5-TSNUK 
	30 150.00  0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	7 537.50 
	37 687.50 
	55 
	20 728.13 
	20 728.13  20  728.13 

	27.6-STCU 28-EPFL 29- UKAEA 
	0.00  0.00 
----------------- -----------------
	0.00 -----------
-----------
	0.00 ----- -
-----------
	-------------0.00 ----- -
	3 009 400.00 --------------
-------------
	55 000.00 -----------
--------------
	0.00 -----------
-----------
	-----------0.00 -----------
	0.00 ----- -
-----------
	-------------0.00 -----------
	-------------------0.00  -----------766 100.00  -----------3 830 500.00 - 55 ----- ---------------------------------------
	2 106 775.00 -
-----------
	---------------------2 106 775.00  -2 106  775.00 ---------------- -

	30- CU 
	578 200.00  0.00 
	0.00 
	0.00 
	22 898.00 
	6 666.80 
	10 000.20 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00  154 441.25  772 206.25  55 
	424  713.44 
	424 713.44  424  713.44 

	30.1 -IEE SAS 31- UIT 
E consorttu
	-----------63 400.00  ------0.00  m 465  156 634.67  56 653 272.90 
	-----------0.00 
0.00 
	-----------0.00 
39 214 220.00 
	0.00 ----- -
16 458 212.00 
	-------------2 000.00 
82 124 758.70 
	3 000.00 -------- -
119  341 546.05 
	0.00 -------------
450 000.00 
	--------------0.00 
18 629 411.56 
	0.00 ----- -
0.00 
	0.00 -------
0.00 
	-------------------------0.00  -----------17 100.00  -----------85 500.00  ------55 
18 486  585.91  184  933 606.19  1 001 448 247.98  � 
	----- -47 025.00 550 796 536.52 
	47 025.00  47 025.00 --------------------- -
549 442 000.00  549  442 000.00 


---------- ----------
----------
1 See Article 6 for the eligibility conditions. Ali arnounts must be expressed in EUR (see Article 21 for the conversion rules). 
2 The consortium remains free to decide on a different interna! distribution of the EU funding (via the consortium agreement; see Article 7). 
3 Indirect costs already covered by an operating grant (received under any EU funding prograrnme) are ineligible (see Article 6.3). Therefore, a beneficiary/affiliated entity that receives an operating grant during the action duration cannot declare indirect costs for the year(s)/reporting period(s) covered by the operating grant, unless they can 
demonstrate that the operating grant does not cover any costs ofthe action. This requires specific accounting tools. Please immediately contact us via the EU Funding & Tenders Porta! for details. 
4 See Data Sheet for the funding rate(s). 
5 This is the theoreticaJ arnount ofthe EU contribution to costs, ifthe reimbursement rate is applied to all the budgeted costs. This theoretical arnount is then capped by the 'maximum grant arnount'.
6  The 'maximum grant arnount' is the maximum grant arnount decided by the EU. It normally corresponds to the requested grant, but may be lower. 7 See Annex 2a 'Additional information on the estimated budget' for the details (units, cost per unit). 
8 See Data Sheet for the flat-rate. 
Grant Agreement number 101052200- EUROfusion - EURATOM-2021-ADHOC-IBA 
EURATOM MGA- Multi & Mono: v1.0 
Estimated eligible1 costs (per budget category)  Estimated EU contribution2 
Direct costs  lndirect costs  EU contribution to eligible costs 
Maximum 
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ANNEX2b 
ADDITIONAL INFORMATION ON CUSTOMISED UNIT COSTS AND 
CONTRIBUTIONS 
EUROfusion staffmobility costs 20211 
Unit cost table (Euratom Cofund staff mobility unit cost) 
8 August 2024 


Secondment (name,  Type of unit Participant 
destination, duration)  cost 
3. LPP- -UKAEA, Monthly living ERM-KMS  01.11. - 31.12.2021, WP01- allowance 
TE: JET Operation, ICRH Mobility Physicist allowance 
4. INRNE -01- Monthly living RFX(Padova), allowance 
01.01. - 31.03.2021, WP06-
PrlO: Secondment to NBTF - Mobility 
l&C Group allowance 
07. DTU MPG- Monthly living Ga rching, 01.01. - allowance 31.12.2021, WP25-PMU:  Mobility DCT-DEMO Engineering  allowance Analysis Lead  Family 
allowance 
MPG- Monthly living Garching, 01.03. - allowance 31.12.2021, WP25-PMU:  Mobility PMO-Project Management  allowance Officer  Family 
allowance 
----MPG- Monthly living 
Ga rching, 01.01. - allowance 31.12.2021, WP25-PMU: FSD- Mobility Head of Department  allowance 
10. CEA MPG- Monthly living Ga rching, 01.01. - allowance 31.12.2021, WP25-PMU:  Mobility FTD-Senior Materials and  allowance Codes & Standard Engineer  Family 
allowance 

Unit  Amount per unit 
person- 4,196.80 month 
person-
600.00 month 
person-
4,085.00 month 
person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
660.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
660.00 month 
person- 4,897.70 month 
person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
660.00 month 

Estimated  Total No of units  unit cost 
2  8,393.60 2  1,200.00 3  12,255.00 
3  1,800.00 12  58,772.40 
12  7,200.00 12  7,920.00 10  48,977.00 10  6,000.00 10  6,600.00 12  58,772.40 12  7,200.00 12  58,772.40 12  7,200.00 12  7,920.00 
 August 2024 


-MPG- Monthly living  person-
Ga rching, 01.01. - allowance  month  58,772.40 
4,897.70  12 
31.12.2021, WP25-PMU: 
FTD-DEMO System  Mobility  person-
Engineering and Project  allowance  month  7,200.00 
600.00  12 
Office Manager 
MPG- Monthly living  person-
Ga rching, 01.01. - allowance  month  4,897.70  58,772.40 
12 
1 The list of secondrnents will be updated on a yearly basis with an amendrnent to the Grant Agreement. 
 August 2024 


31.12.2021, WP25-PMU: DCT-DEMO Senior Engineer for Remote Maintenance
· MPG-Garching, 
01.08. - 31.12.2021, WP25- PMU: FSD-Coordination Officer for Exhaust and Divertor Physics
--Aomori-
Japan, 01.01. - 31.12.2021, WP20-ENS: QA Officer in support of the LIPAc Project
11. FZJ -MPG-
Ga rching, 01.01. - 31.12.2021, WP25-PMU: FSD- Coordination Officer for Theory and Simulat ion 
12. KIT Saint Paul lez Durance-France, 01.01. - 31.12.2021,
WP10-BB: F4E TBM Team Cadarache
-MPG-
Garching, 01.09. - 31.12.2021, WP25-PMU: HO-Senior Coordination Officer for the EUROfusion Contributions to the EU ITER TBM
16. ENEA Saint Paul lez Durance-France, 01.01. - 31.12.2021, WP10-BB: F4E TBM Team Cadarache
---MPG-
Ga rching, 01.01. - 31.12.2021, WP25-PMU: ADMINISTRATION-Head of Department
-MPG-
Ga rching, 01.01. - 31.12.2021, WP25-PMU: DCT-DEMO Plasma Equilibrium and Stability Responsible Officer

Mobility allowance
Monthly living allowance 
Mobility allowance
Family allowance
Monthly living allowance
Mobility allowance
Family allowance
Monthly living allowance
Mobility allowance
Family allowance
Education allowance
Monthly living allowance
Mobility allowance
Monthly living allowance 
Mobility allowance
Family allowance
Monthly living allowance
Mobility allowance
Family allowance
Monthly living allowance
Mobility allowance
Family allowance
Education allowance
Monthly living allowance 
Mobility allowance
Family allowance

person-
600.00 12 7,200.00 month 
person- 4,897.70 s  24,488.50 month 
month person- 600.00 s  3,000.00 person-
660.00 s  3,300.00 month 
person-
4,807.40 12 57,688.80 month 
person-
600.00 12 7,200.00 month 
person- 660.00 12 7,920.00 month 
person-
4,897.70 12 58,772.40 month 
person-
600.00 12 7,200.00 month
person-
660.00 12 7,920.00 month
person-
283.82 24 6,811.68 month
person-
5,181.50 12 62,178.00 month 
person-
600.00 12 7,200.00 month 
person-
4,897.70 4 19,590.80 month 
person-
600.00 4 2,400.00 month 
person-
660.00 4 2,640.00 month 
person-
5,181.50 12 62,178.00 month 
person-
600.00 12 7,200.00 month 
person-
660.00 12 7,920.00 month 
person-
4,897.70 12 58,772.40 month 
person-
600.00 12 7,200.00 month
person-
month 660.00 12 7,920.00 person-
283.82 8 2,270.56 month
person-
4,897.70 12 58,772.40 month 
person-
600.00 12 7,200.00 month 
person-
660.00 12 7,920.00 month 
2 August 2024 
3 August 2024 

2
3 
16.ENEA/ MPG- 3-CREATE Ga rching, 01.01. -
31.12.2021, WP25-PMU: DCT-DEMO Pla nt Safety 
D esign lntegration Engineer 
16.ENEA/ MPG- 14-ANN- Ga rching, 01.02. -
Ansaldo 31.12.2021, WP25-PMU: 
HO-Senior Coordination Officer for WPDES lndustrial Tasks 
MPG- Garching, 01.09. - 31.12.2021, WP25-PMU: DCT-DEMO Plant lntegration 
16.ENEA/ MPG-Garching, 15-LT Calcoli  01.11. - 31.12.2021, WP25-
PMU: ADMINISTRATION- Budget Officer 
20. D IF FER  - MPG-Garching, 
01.01. - 31.12.2021, WP25- PMU: Programme Manager 
PG-Garching, 021, WP25-
21. IPPLM/ 01- 02-NCBJ RFX(Padova), 16.01. - 18.04.2021 / 01.05.2021 - 31.12.2021, WP06-Prl0: Secondment to NBTF  - l&C Group 
22. IST Aomori- Japan, 22.08. - 31.12.2021, WP20-ENS: Participation on the beam diagnostic group LIPAc 
-MPG-
Garching, 01.10. - 31.12.2021, WP25-PMU: Senior Advisor 
1-RFX(Padova), 
· 2021, WP06-
ment to NBTF  -
24. JSI
1.1. - 06-PrlO: NBTF  - l&C
25. CIEMAT 01- RFX(Padova), 01.01. - 31.12.2021, WP06-Prl0: 

Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 

person-
4,897.70 month 
person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
4,897.70 month 
person- 600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
4,085.00 month 
person-
600.00 month 
person-
4,807.40 month 
person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
4,085.00 month 
person- 600.00 month 
person-
4,085.00 month 
person-
600.00 month 
person-
4,085.00 month 
person-
600.00 month 

12  58,772.40 12  7,200.00 11  53,874.70 11  6,600.00 
4  19,590.80 4  2,400.00 2  9,795.40 
2  1,200.00 12  58,772.40 12  7,200.00 9.47  46,364.89 9.47  5,680.00 
11.10  45,343.50 
11.10  6,660.00 
4  19,229.60 4  2,400.00 3  14,693.10 
3  1,800.00 12  49,020.00 12  7,200.00 9  36,765.00 
9  5,400.00 12  49,020.00 
12  7,200.00 
 August 2024 
5 August 2024 


5 
Secondment to NBTF - l&C Group 
-UKAEA,
01.11. - 31.12.2021, WP0l- TE: JET Operation, Charge- Exchange Physicist
25. CIEMAT/ MPG-Garching, 11-EAI 01.01. - 31.12.2021, WP25- PMU: ADMINISTRATION- Administrative Officer 
-MPG-
Garching, 01.05. - 31.12.2021, WP25-PMU: PMO-Head
25. CIEMAT/
18-BTESA Aomori -Japan, 01.01. -
31.12.2021, WP20-ENS: RFPS Officer in support of LIPAc project 

Family allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Family allowance 
Monthly living allowance 
Mobility allowance 

person-
660.00 month 
person-
4,196.80 month 
person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
660.00 month 
person-
month  4,807.40
person-
600.00 month 

12  7,920.00 2  8,393.60 
2  1,200.00 12  58,772.40 12  7,200.00 8  39,181.60 8  4,800.00 8  5,280.00 12  57,688.80 
12  7,200.00 
 August 2024 
6 August 2024 


6 
Staff mobiliti  cost 2021 for UKAEA and EPFL (Associated Partners to MPG) 
 August 2024 
 August 2024 


 
Participant  Secondment (name, destination,  Type of unit duration)  cost 
EPFL  1-RFX(Padova), 01.01. - Monthly living PrlO: Secondment to  allowance 
Mobility allowance 
01-RFX( Padova),  Monthly living 06-PrlO: allowance 
Mobility allowance 
Monthly living MPG-Garching, 01.01. - 04.06.2021/ 28.06.  allowance 
· 08.10.2021/ 25.10. - 31.12.2021
-WP25-PMU: COMM - Head of  Mobility Communication  allowance 
UKAEA  Monthly living MPG-Garching, 27.10. - 31.12.2021,  allowance 
WP25-PMU: DCT - DEMO Project Manager  Mobility allowance 
Monthly living .03. - 31.12.2021,  allowance 
· DEMO Systems Codes Mobility allowance 
Monthly living 01-RFX(Padova), allowance 
01.01. - 31.12.2021, Mobility WP06-PrlO: Secondment to NBTF - l&C allowance Group Family 
allowance 

Unit  Estimated No of units 
person-
12 month 
person-
12 month 
person-
12 month 
person-
12 month 
person-
10.73 month 
person-
10.73 month 
person-
2.13 month 
person-
2.13 month 
person-
9.50 month 
person-
9.50 month 
person-
12 month 
person-
12 month 
person-
12 month 
 August 2024 
7 August 2024 


7 

EUROfusion staffmobilit:r costs 2022 
Secondment (name,  Type of unit  Amount  Estimated  Total Participant  destination, duration) cost  Unit  per unit  No of units  unit cost 
02. OEAW MPG- Monthly living  person-
Garching, 01.01. - allowance  month  4,897.70  12  58,772.40 31.12.2022, WP25-PMU: 
lnternationa I Col la boration  Mobility  person- 600.00  12  7,200.00 Manager  allowance  month 
aFallomwilaynce  pmeornsothn - 660.00  12  7,920.00 
Education  283.82  12  3,405.84 allowance  month 
person-
0ER3.ML-PKPM- S  1.03.- aMlloonwtahnlyc eli ving  pmeornsothn - 4,196.80  11  46,164.80 
UKAEA, 
P0l-TE: JET 
H Physicist  Malloobwilaitnyc e  pmeornsothn - 600.00  11  6,600.00 MPG-Garching, 
01.01. - 31.12.2022, WP25- Malloonwtahnlyc eli ving  pmeornsothn - 4,897.70  12  58,772.40 PMU: Coordination Officer
for Tokamak and Stellarator  Mobility  person-
Expl oitat ion  allowance  month  600.00  12  7,200.00 
Family  person- 660.00  12 
7,920.00 allowance  month 
07. DTU Garching, 01.01. - MPG- aMlloonwtahnlyc eli ving  pmeornsothn - 4,897.70  12  58,772.40 31.12.2022, WP25-PMU: 
DCT-DEMO Engineering  Malloobwilaitnyc e  pmeornsothn - 600.00  12  7,200.00 Analysis Lead 
aFallomwilaynce  pmeornsothn - 660.00  12  7,920.00 Garching, 01.01. - MPG- aMlloonwtahnlyc eli ving  4,897.70  12  58,772.40 
person-
month 
31.12.2022, WP25-PMU: 
Project Management Officer  Malloobwilaitnyc e  pmeornsothn - 600.00  12  7,200.00 FSD  person-
aFallomwilyance  month  660.00  12  7,920.00 -MPG-
Garching, 01.01. - Malloonwtahnlyc eli ving  pmeornsothn - 4,897.70  12  58,772.40 31.12.2022, WP25-PMU: FSD-
Head of Department  Mobility  person- 600.00  12  7,200.00 
allowance  month 
10. CEA Garching, 01.01.M- PG- allowance  4,897.70  12  58,772.40 Monthly living  person-
month 
31.12.2022, WP25-PMU: 
FTD-Senior Materials and  Malloobwilaitnyc e  pmeornsothn - 600.00  12  7,200.00 Codes & Standard Engineer  person-
aFallomwilaynce  month  660.00  12  7,920.00 Monthly living  person- 4,897.70  12  58,772.40 
allowance  month 
U: 
ration  Mobility  person- 600.00  12  7,200.00 
allowance  month 
MPG-
Garching, 01.01. - Malloonwtahnlyc eli ving  pmeornsothn - 4,897.70  7.10  34,773.67 
 August 2024 
9 August 2024 
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03.08.2022, WP25-PMU: Mobility Outreach Officer allowance
--MPG- Monthly living
Ga rching, 01.01. - allowance 31.12.2022, WP25-PMU:
DCT-DEMO Senior Engineer  Mobility for Remote Maintenance allowance
Family allowance
Education allowance
· MPG-Garching,  Monthly living 
01.04. - 31.12.2022, WP25- allowance PMU: DCT-Safety and 
Environment Coordination  Mobility Officer allowance
Family allowance
Education allowance
· MPG-Garching,  Monthly living 
01.01. - 31.12.2022, WP25- allowance PMU: FSD-Coordination Mobility Officer for Exhaust and allowance Divertor Physics Family
allowance
---MPG- Monthly living
Ga rching, 01.01. - allowance 31.12.2022, WP25-PMU:
DCT-Safety Office Head Mobility
allowance
Family allowance
Education allowance
---Naka-shi,  Monthly living
lbaraki-ken, Japan, 27.12. - allowance 31.12.2022, WP02-SA:
Preparation for JT-60SA Mobility campaigns allowance
Family allowance
Aomori- Monthly living Japan, 01.01. - 31.12.2022, allowance WP20-ENS: QA Officer in
support of the LIPAc Project Mobility
allowance
Family allowance
�MPG- Monthly living
Garching, 01.09. - allowance

person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month
person-
660.00 month
person-
283.82 month
person-
4,897.70 month 
person-
600.00 month
person-
month 660.00
person-
283.82 month
person-
4,897.70 month 
person-
600.00 month
person-
660.00 month
person-
4,897.70 month 
person-
600.00 month
person-
660.00 month
person-
month 283.82 person- 4,807.40
month 
person-
600.00 month
person-
660.00 month
person-
4,807.40 month 
person-
600.00 month 
month person- 660.00 person-
4,897.70 month 

7.10 4,260.00
12 58,772.40
12 7,200.00
12 7,920.00
24 6,811.68
9 44,079.30
9 5,400.00
9 5,940.00
18 5,108.76
12 58,772.40
12 7,200.00
12 7,920.00
12 58,772.40
12 7,200.00
12 7,920.00
36 10,217.52
0.17 801.23
0.17 100.00
0.17 110.00
12 57,688.80
12 7,200.00
12 7,920.00
4 19,590.80
 August 2024 
11 August 2024 
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31.12.2022, WP25-PMU: DCT-DEMO PLM Project Lead 
11. FZJ -MPG-
Ga rching, 01.01. - 31.12.2022, WP25-PMU: FSD- Coordination Officer for Theory and Simulation 
12. KIT Saint Paul lez Durance-France, 01.01. - 14.09.2022, 
WP10-BB: F4E TBM Team Cadarache 
-MPG-
Garching, 15.09. - 31.12.2022, WP25-PMU: DCT-DEMO Design lntegration Engineer 
-MPG-
Ga rching, 01.01. - 31.12.2022, WP25-PMU: HO-Senior Coordination Officer for the EUROfusion Contributions to the EU ITER TBM 
16.ENEA  - Saint Paul lez 
Durance-France, 01.01. - 31.12.2022, WP10-BB: F4E TBM Team Cadarache 
-UKAEA,
30.05. - 30.09.2022, WP01- TE: JET Operation, support JET C42 and C43 
r-MPG-
Ga rching, 01.01. - 31.12.2022, WP25-PMU: ADMINISTRATION-Head of Department 
--MPG-
Ga rching, 01.01. - 31.12.2022, WP25-PMU: DCT-DEMO Plasma Equilibrium and Stability Responsible Officer 

Mobility  person- allowance  month 
Family  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Family  person- allowance  month 
Education  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Family  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Family  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Family  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Family  person- allowance  month 
Education  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Family  person- allowance  month 

600.00  4  2,400.00 660.00  4  2,640.00 4,897.70  12  58,772.40 
600.00  12  7,200.00 660.00  12  7,920.00 283.82  24  6,811.68 5,181.50  8.47  43,870.03 
600.00  8.47  5,080.00 4,897.70  3.53  17,305.21 
600.00  3.53  2,120.00 4,897.70 12  58,772.40 600.00  12  7,200.00 
660.00  12  7,920.00 5,181.50 12  62,178.00 600.00  12  7,200.00 660.00  12  7,920.00 4,196.80  4  16,787.20 600.00  4  2,400.00 660.00  4  2,640.00 4,897.70  12  58,772.40 600.00  12  7,200.00 660.00  12  7,920.00 283.82  4  1,135.28 4,897.70  12  58,772.40 600.00  12  7,200.00 660.00  12  7,920.00 
 August 2024 
12 August 2024 
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· MPG-Garching, 
01.10. - 31.12.2022, WP25- PMU: Administrative Officer 
16.ENEA/  MPG- 3-CREATE  Ga rching, 01.01. -
31.12.2022, WP25-PMU: DCT-DEMO Plant Safety 
D esign lntegration Engineer 16.ENEA/  - Saint Paul lez 5-PoliTo  D urance-France, 01.04. -
31.12.2022, WP10-BB: F4E 
TBM Team Cadarache 
16.ENEA/  - MPG-Garching, 7- 24.03. - 31.12.2022, WP25- UniPalermo  PMU: DCT-DEMO Cooling 
System Engineer 
16.ENEA/ MPG- 14-ANN - Ga rching, 01.01. -
Ansaldo 31.12.2022, WP25-PMU: 
HO-Senior Coordination Officer for WPDES lndustrial Tasks 
r-MPG-
Ga rching, 01.01. -
31.12.2022, WP25-PMU: 
DCT-DEMO Plant lntegration Engineer 
16.ENEA/ , MPG-Garching, 15-LT Calcoli  01.01. - 31.12.2022, WP25-
PMU: ADMINISTRATION- Budget Officer 
MPG-
Ga rching, 01.02. - 31.12.2022, WP25-PMU: DCT-Magnets SOL 
20. D IFFER  - MPG-Garching, r-01.01. PMU: P-r3o1g.r1a2m.2m0e22Manager , WP25-
MPG-Garching, 
01.01. - 31.12.2022, WP25- PMU: Training andEducation Manager 
21. IPPLM/  - 01- 02-NCBJ RFX(Padova), 01.01 - 31.12.2022, WP06-PrlO: Secondment to N BTF - l&C Group 
22. IST Aomori- Japan, 01.01. - 17.12.2022, WP20-ENS: Participation on 

Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Family allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 

person-
4,897.70 month 
person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
5,181.50 month 
person-
600.00 month 
person- 4,897.70 month 
person-
600.00 month 
person-
4,897.70 month 
person- 600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
660.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
4,085.00 month 
person-
600.00 month 
person-
4,807.40 month 
person-
600.00 month 

3  14,693.10 3  1,800.00 12  58,772.40 
12  7,200.00 9  46,633.50 9  5,400.00 9.27  45,385.35 
9.27  5,560.00 12  58,772.40 
12  7,200.00 
12  58,772.40 12  7,200.00 12  58,772.40 
12  7,200.00 11  53,874.70 11  6,600.00 11  7,260.00 12  58,772.40 12  7,200.00 12  58,772.40 12  7,200.00 
12  49,020.00 
12  7,200.00 
11.57  55,605.59 
11.57  6,940.00 
13 August 2024 
14 August 2024 

13
14 
the beam diagnostic group LIPAc 
-MPG- Ga rching, 01.01. - 31.12.2022, WP25-PMU: Senior Advisor 
· 01-RFX(Padova), 
01.01. - 31.12.2022, WP06- PrlO: Secondment to NBTF - l&C Group 
---MPG-
Ga rching, 01.01. - 31.12.2022, WP25-PMU: FSD- Coor dination Officer for Enhancements 
25. CIEMAT , 01- RFX(Padova), 01.01. - 31.12.2022, WP06-PrlO: Secondment to NBTF -l&C Group 
_, UKAEA, 
01.01. - 31.12.2022, WP01- TE: JET Operation, Charge- Exchange Physicist 
25. CIEMAT/ MPG-Garching, 11-EAI 01.01. -31.12.2022, WP25- PMU: ADMINISTRATION- Administrative Officer 
r-MPG-
Ga rching, 01.01. - 31.12.2022, WP25-PMU: l&MSO-Head 
25. CIEMAT/ ' 18-BTESA  Aomori -Japan, 01.01. - 20.09.2022, WP20-ENS: RFPS Officer in support of LIPAc project 

Family allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance
Family allowance 
Education allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Family allowance 
Monthly living allowance 
Mobility allowance 

person-
660.00 month 
person-month  4,897.70 person-
600.00 month 
person-
4,085.00 month 
person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
4,085.00 month 
person-
600.00 month 
person-
660.00 month 
person-
283.82 month 
person-
month  4,196.80
person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
4,897.70 month 
person-
600.00 month 
person-
660.00 month 
person-
4,807.40 month 
person-
600.00 month 

10.57  6,974.00 12  58,772.40 12  7,200.00 12  49,020.00 12  7,200.00 12  58,772.40 
12  7,200.00 12  49,020.00 12  7,200.00 12  7,920.00 4  1,135.28 
12  50,361.60 
12  7,200.00 12  58,772.40 
12  7,200.00 12  58,772.40 12  7,200.00 12  7,920.00 
8.67  41,664.13 
8.67  5,200.00 
 August 2024 
16 August 2024 
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Staff mobility cost 2022 for UKAEA and EPFL (Associated Partners to MPG) 
Secondment (name, destination,  Type of unit  Estimated Participant  Unit 
duration)  cost  No of units EPFL  01-RFX(Padova), 01.01. - Monthly living  person-
31.12.2022, WP06-PrlO: Secondment to  allowance  month  12 NBTF  Mobility  person-
12 allowance  month 
01-RFX(Padova ), Monthly living  person-
,  06-PrlO: allowance  month  12 
Mobility  person-
allowance  12 
month 
Monthly living  person- 1M1P.0G4-G-3a1r.c1h2i.n2g0,2021.01-31.03.2022 and  allowance  month  11.37 
WP25-PMU: COMM -Head of  
Communication  aMlloobwialitnyc e  pmeorsnothn - 11.37 
UKAEA  Monthly living  person- 12 MPG-Garching, 01.01. - 31.12.2022,  allowance  month 
WP25-PMU: DCT - DEMO Project Manager  person-
aMlloobwialitnyce  month  12 
Monthly living  12 
person-
1.01. - 31.12.2022,  allowance  month 
· DEMO Systems Codes Mobility  person-
12 allowance  month 
person- MPG-Garching, 01.01. - 31.12.2022,  aMlloonwtahnlyc eli ving  month  12 
WP25-PMU: FTD -Senior Coordinator for 
the Prospective R&D  aMlloobwilaitnyce  pmeorsnothn - 12 
Family  person-
12 allowance  month 
Monthly living  person- 12 01-RFX(Padova), allowance  month 
01.01. - 31.12.2022,
WP06-PrlO: Secondment to NBTF - l&C Malloobwilaitnyc e  pmeorsnothn - 12 Group Family  person-
12 allowance  month 
EUROfusion staffmobilitI costs 2023 
Secondment {name,  Type of unit  Amount  Estimated  Total Participant  Unit 
destination, duration)  cost  per unit  No of units  unit cost 02.OEAW MPG- Monthly living  person-
Garching, 01.01. - allowance  month  5,296.96  12  63,563.54 31.12.2023, WP25-PMU:  Mobility  person-
lnternational Collaboration  allowance  month  600.00  12  7,200.00 Manager  Family  person-
allowance  month  660.00  12  7,920.00 aEldlouwcaatniocne   pmeorsnothn - 283.82  12  3,405.84 
03. LPP- d  Monthly living  person- 5,145.89  11  56,604.79 UKAEA, 01.01 
ERM-KMS  allowance  month 
2023, WP0l-
ion, ICRH  Mobility  person- 600.00  11  6,600.00 
allowance  month 
01.01. - 31.12M.2P0G23-G, aWrcPh2i5n-g,  aMlloonwtahnlyc eli ving  pmeorsnothn - 5,296.96  12  63,563.54 PMU: Coordination Officer 
for Tokamak a nd Stellarator  Malloobwialitnyc e  pmeorsnothn - 600.00  12  7,200.00 Exploitat ion  Family  person-
660.00  12  7,920.00 allowance  month 
07.DTU MPG- Monthly living  person- 5,296.96  12  63,563.54 
Garching, 01.01. - allowance  month 
 August 2024 
17 August 2024 
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31.12.2023, WP25-PMU: DCT-DEMO Engineering Analysis  Lead
r-MPG-
Ga rching, 01.01. - 31.12.2023, WP25-PMU: Project Manag ement Officer FSD
-MPG-
Ga rching, 01.01. - 31.12.2023, WP25-PMU: FSD- Head of Department 
10. CEA  ---MPG-
Ga rching, 01.01. - 31.12.2023, WP25-PMU: HO-S enior Materials and Codes &  Standard Engineer
r-MPG-
Ga rching, 01.01. - 31.12.2023, WP25-PMU: DCT-Project and lntegration Office Head
---MPG-
Ga rching, 01.01. - 31.12.2023, WP25-PMU: DCT-DEMO Senior Engineer for Remote Maintenance
· MPG-Garching, 
01.01. - 31.08.2023, WP25- PMU: DCT-Safety and Environment Coordination Officer
--- MPG-Garching,
01.01. - 31.12.2023, WP25- PMU: FSD-Coordination Officer for Exhaust and Divertor Physics
---MPG-
Ga rching, 01.01. - 31.12.2023, WP25-PMU: DCT-Safety Office Head

Mobility allowance
Family allowance
Monthly living allowance
Mobility allowance
Family allowance
Monthly living allowance
Mobility allowance
Monthly living allowance
Mobility allowance
Family allowance
Monthly living allowance
Mobility allowance
Monthly living allowance
Mobility allowance
Family allowance
Education allowance
Monthly living allowance 
Mobility allowance
Family allowance
Education allowance
Monthly living allowance
Mobility allowance
Family allowance
Monthly living allowance
Mobility allowance
Family allowance
Education allowance

person-
600.00 month
person-
660.00 month
person-
5,296.96 month
person-
600.00 month
person-
660.00 month
person-
5,296.96 month
person-
600.00 month
person-
5,296.96 month
person-
600.00 month
person-
660.00 month
person-
5,296.96 month
person-
600.00 month
person-
5,296.96 month
person-
600.00 month
person-
660.00 month
person-
283.82 month
person-
5,296.96 month 
person-
600.00 month
person-
660.00 month
person-
283.82 month
person- 5,296.96 month
person-
600.00 month
person-
660.00 month
person-
5,296.96 month
person-
600.00 month
person-
660.00 month
person-
283.82 month

12 7,200.00
12 7,920.00
12 63,563.54
12 7,200.00
12 7,920.00
12 63,563.54
12 7,200.00
12 63,563.54
12 7,200.00
12 7,920.00
12 63,563.54
12 7,200.00
12 63,563.54
12 7,200.00
12 7,920.00
24 6,811.68
8 42,375.70
8 4,800.00
8 5,280.00
16 4,541.12
12 63,563.54
12 7,200.00
12 7,920.00
12 63,563.54
12 7,200.00
12 7,920.00
36 10,217.52
18 August 2024 
19 August 2024 

18 
19 
Naka-shi, lbaraki-ken, Japan, 01.01. - 31.12.2023, WP02-SA: Preparation for JT-60SA campaigns 
MPG-Garching, 01.09 - 31.12.2023, WP25 PMU: DCT DEMO Project Manager 
Aomori- Japan, 01.01. -08.08.2023, WP20-ENS: QA Officer in support ofthe LIPAc Project 
MPG-
Garching, 01.01. - 31.12.2023, WP25-PMU: DCT-DEMO PLM Project Lead 
11. FZJ MPG-
Garching, 01.01. - 31.12.2023, WP25-PMU: FSD- Coordination Officer for Theory and Simu lat ion 
12. KIT
MU: 
MPG- Garching, 01.01. - 31.12.2023, WP25-PMU: FTD-Senior Coordination Officer for the EUROfusion Contributions to the EU ITER TBM 
16. ENEA Saint Paul lez Durance-France, 01.01. - 30.06.2023, WP10-BB: F4E TBM Team Cadarache 
UKAEA, 
16.04. - 28.10.2023, WP01- TE: Coordination of JET campaigns as DTFL 

Monthly living allowance 
Mobility allowance 
Family allowance 
Monthly living allowance 
Mobility allowance 
Family allowance 
Monthly living allowance 
Mobility allowance 
Family allowance 
Monthly living allowance 
Mobility allowance 
Family allowance 
Monthly living allowance 
Mobility allowance 
Family allowance 
Education allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Family allowance 
Monthly living allowance 
Mobility allowance 
Family allowance 
Monthly living allowance 
Mobility allowance 
Family allowance 

person-
4,376.37 month 
person-
600.00 month 
person-
660.00 month 
person-
5,296.96 month 
person-
600.00 month 
person-
660.00 month 
person-
4,376.37 month 
person-
600.00 month 
person-
660.00 month 
person-
5,296.96 month 
person-
600.00 month 
person-
660.00 month 
person-
5,296.96 month 
person-
600.00 month 
person-
660.00 month 
person-
283.82 month 
person-
5,296.96 month 
person-
600.00 month 
person-
5,296.96 month 
person-
600.00 month 
month person- 660.00 
person-
5,514.13 month 
person-
600.00 month 
person-
660.00 month 
person- 5,145.89 month 
person-
600.00 month 
person-
660.00 month 

12  52,516.40 12  7,200.00 12  7,920.00 4  21,187.85 4  2,400.00 4  2,640.00 7.27  31,801.60 7.27  4,360.00 7.27  4,796.00 12  63,563.54 12  7,200.00 12  7,920.00 12  63,563.54 12  7,200.00 12  7,920.00 24  6,811.68 12  63,563.54 
12  7,200.00 12  63,563.54 
12  7,200.00 12  7,920.00 6  33,084.77 6  3,600.00 6  3,960.00 
6.43  33,105.23 
6.43  3,860.00 
3.80  2,508.00 
 August 2024 
21 August 2024 

 
21 
MPG-
Ga rching, 01.01. - 31.12.2023, WP25-PMU: ADMINISTRATION-Head of D epartment 
MPG- Ga rching, 01.01. -
31.12.2023, WP25-PMU: DCT-DEMO Plasma Equilibrium and Stability Responsible Officer 
MPG-Garching, 
01.01. - 31.12.2023, WP25- PMU: Administrative Officer 
16.ENEA/ Saint Paul lez 5-PoliTo D urance-France, 01.01. -
03.04.2023, WP10-BB: F4E TBM Team Cadarache 
16.ENEA/ - MPG-Garching, 7- 01.01. - 31.12.2023, WP25- UniPalermo  PMU: DCT-DEMOCo oling 
SystemEngin eer 
MPG-
MU: reseen 
16.ENEA/
13-CSM- Garching, 01.07. -
RINA  31.12.2023, WP25-PMU: DCT-DEMO Magnet D esign 
Eng ineer 
16.ENEA/ MPG- 14-ANN- Ga rching, 01.01. -
Ansaldo  31.12.2023, WP25-PMU: 
HO-Se nior Coordination Officer for WPDES lndustr ial Tasks 
MPG-
P25-PMU: 
nt lntegration 
16.ENEA/ PG-Garching, 15-LT Calcoli 2023, WP25-
STRATION-
Ga rching, 01.01. -

Monthly lfving allowance 
Mobility allowance 
Family allowance 
Educati on allowance 
Monthly living allowance 
Mobility allowance 
Family allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Family allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 

person-
5,296.96 month 
person-
600.00 month 
person-
660.00 month 
person-
283.82 month 
person-
5,296.96 month 
person-
600.00 month 
person-
660.00 month 
person-
5,296.96 month 
person-
600.00 month 
person-
5,514.13 month 
person-
600.00 month 
person-
5,296.96 month 
person-
600.00 month 
person-
5,296.96 month 
person-
600.00 month 
person-
5,296.96 month 
person-
600.00 month 
person-
660.00 month 
person-
5,296.96 month 
person-
600.00 month 
person-
5,296.96 month 
person-
600.00 month 
person-
5,296.96 month 
person-
600.00 month 
person-
month  5,296.96 

12  63,563.54 12  7,200.00 12  7,920.00 8  2,270.56 12  63,563.54 12  7,200.00 12  7,920.00 12  63,563.54 12  7,200.00 3.10  17,093.80 
3.10  1,860.00 12  63,563.54 12  7,200.00 3  15,890.89 
3  1,800.00 6  31,781.77 6  3,600.00 2  1,320.00 12  63,563.54 12  7,200.00 
12  63,563.54 12  7,200.00 12  63,563.54 
12  7,200.00 12  63,563.54 
22 August 2024 
23 August 2024 

22 
23 
31.12.2023, WP25-PMU: DCT-Magnets SOL 
20. DIFFER MPG-Garching, 
01.01. - 31.12.2023, WP25- PMU: Programme Manager 

Mobility allowance 
Family allowance 
Monthly living allowance 
Mobility allowance 

person-
600.00 month 
person-
660.00 month 
person-
5,296.96 month 
person-
600.00 month 

12  7,200.00 12  7,920.00 12  63,563.54 12  7,200.00 
24 August 2024 
 August 2024 

24 
 
21. IPPLM/  -01- 02-NCBJ RFX(Padova), 01.01 - 31.12.2023, WP06-Prl0: Secondment to NBTF -l&C Group 
22. IST - MPG-Garching, 
01.01. - 31.12.2023, WP25- PMU: Senior Advisor 
01-RFX(Padova), 
01.01. - 31.12.2023, WP06- PrlO: Secondment to NBTF - l&C Group 
MPG-
Ga rching, 01.01. - 31.12.2023, WP25-PMU: FSD- Coordination Officer for Enhancements 
25. CIEMAT 01- RFX(Padova), 01.01. - 31.12.2023, WP06-Prl0: Secondment to NBTF -l&C Group 
UKAEA, 
01.01. - 31.12.2023, WP01- TE: JET Operation, Charge- Exchange Physicist 
MPG-Greifswald, 15.01 - 15.04.23, WP03-W7X: Measurements with DR systems  in OP2.1SOIII 
25. CIEMAT/ PG-Ga rching, 11-EAI .2023, WP25- ISTRATION-
MPG-
Ga rching, 01.01. - 31.12.2023, WP25-PMU: l&MSO-Head 

Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Family  person- allowance  month 
Education  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Monthly living  person- allowance  month 
Mobility  person- allowance  month 
Family  person- allowance  month 

4,470.79  12  53,649.44 
600.00  12  7,200.00 5,296.96  12  63,563.54 
600.00  12  7,200.00 4,470.79  12  53,649.44 600.00  12  7,200.00 5,296.96  12  63,563.54 
600.00  12  7,200.00 4,470.79  12  53,649.44 
600.00  12  7,200.00 660.00  12  7,920.00 283.82  12  3,405.84 5,145.89  12  61,750.68 
600.00  12  7,200.00 4,749.33  3.03  14,406.29 
600.00  3.03  1,820.00 5,296.96 3  15,890.89 600.00  3  1,800.00 5,296.96  12  63,563.54 600.00  12  7,200.00 660.00  12  7,920.00 
 August 2024 
25 August 2024 

 
25 
25. CIEMAT/ 30 IFMIF- DONES

Monthly living Aomori -Japan, 12.08. - allowance 
31.12.2023, WP20-ENS: RFPS 
Officer in support of LIPAc  Mobility project  allowance 
Monthly living Aomori - allowance 
Japan, 01.09. - 31.12.2023, 
WP20-ENS: RFPS Officer in  Mobility support of LIPAc project  allowance 

person-
4,376.37 month 
person-
600.00 month 
person-
4,376.37 month 
person- 600.00 month 

4.67  20,423.05 
4.67  2,800.00 
4.00  17,505.47 
4.0 2,400.00 
 August 2024 
 August 2024 

 
 
Staff mobili(y cost 2023 for UKAEA and EPFL (Associated  Partners to MPG) 
 August 2024 
 August 2024 

 
 
Secondment (name, destination,  Type of unit Participant 
duration)  cost EPFL  1-RFX(Padova), 01.01. - Monthly living
PrlO: Secondment to  allowance
Mobility allowance 
01-RFX(Padova), Monthly living 06-PrlO: allowance 
Mobility allowance 
Monthly living , 01.01. -30.09.2023  allowance 
MM - Head of 
Mobility allowance 
UKAEA  Monthly living 
allowance 
Mobility allowance 
Monthly living 
1.01. -31.12.2023,  allowance 
· DEMO Systems Codes Mobility allowance 
Monthly living MPG-Garching, 01.01. -27.10.2023,  allowance WP25-PMU: FTD -Senior Coordinator for  Mobility 
the Prospective R&D  allowance 
Family allowance 
Monthly living 01-RFX(Padova), allowance 
01.01. - 31.12.2023, Mobility WP06-PrlO: Secondment to NBTF - l&C allowance Group Family 
allowance 

Estimated Unit  No of 
units 
person-
12 month 
person-
12 month 
person-
1.47 month 
person-
1.47 month 
person-
9 month 
person-
9 month 
person-
5.10 month 
month person- 5.10 person-
12 month 
person-
12 month 
person-
10.90 month 
person-
10.90 month 
person-
10.90 month 
person-
12 month 
person-
12 month 
person-
12 month 
 August 2024 
26 August 2024 

 
26 
EUROfusion staffmobility costs 2024 
 August 2024 
 August 2024 

 
 
Secondment (name,  Type of unit Participant 
destination,  duration)  cost 
2. OEAW MPG- Monthly lfving Ga rching, 01.01. - allowance 31.12.2024, WP25-PMU:  Mobility lnternationa I Colla boration  allowance Manager  Family 
allowance 
Education allowance 
3. LPP- - MPG-Garching,  Monthly living ERM-KMS 01.01. - 31.12.2024, WP25- allowance PMU: Coordination Officer  Mobility 
for Tokamak a nd Stellarator  allowance Exploitation  Family 
allowance 
07. DTU MPG- Monthly living Ga rching, 01.01. - allowance 31.12.2024, WP25-PMU:  Mobility DCT-DEMO Engineering  allowance Analysis Lead  Family 
allowance 
MPG- Monthly living Ga rching, 01.01. - allowance 31.12.2024, WP25-PMU:  Mobility Project Management Officer  allowance FSD  Family 
allowance 
-MPG- Monthly living Ga rching, 01.01. - allowance 30.06.2024, WP25-PMU: FSD- Mobility 
Head of Department  allowance 
10. CEA  MPG- Monthly living Ga rching, 01.01. - allowance 31.12.2024, WP25-PMU:  Mobility FTD-Senior Materials and  allowance Codes & Standard Engineer  Family 
allowance 
--MPG- Monthly living 
Ga rching, 01.01. - allowance 31.12.2024, WP25-PMU: 
DCT-Project and lntegration  Mobility Office Head  allowance 
_, MPG- Monthly living Ga rching, 01.01. - allowance 31.12.2024, WP25-PMU:  Mobility DCT-DEMO Senior Engineer  allowance 
for Remote Maintenance  Family 
allowance 
Education allowance 
· MPG-Garching,  Monthly living 
01.01. - 31.12.2024, WP25- allowance 

Amount Unit 
per unit 
person-
5,590.90 month 
person-
710.00 month 
person-
660.00 month 
person-
283.82 month 
person-
5,590.90 month 
person-
710.00 month 
person-
660.00 month 
person-
month  5,590.90 person-
710.00 month 
person-
660.00 month 
person-
5,590.90 month 
person-
710.00 month 
person-
660.00 month 
person-
5,590.90 month 
person-
710.00 month 
person-
5,590.90 month 
person-
710.00 month 
person-
660.00 month 
person-
5,590.90 month 
person-
710.00 month 
person-
5,590.90 month 
person-
710.00 month 
person-
660.00 month 
person-
283.82 month 
person-
5,590.90 month 

Estimated  Total No of units  unit cost 
12  67,090.76 12  8,520.00 12  7,920.00 12  3,405.84 12  67,090.76 12  8,520.00 12  7,920.00 12  67,090.76 12  8,520.00 12  7,920.00 12  67,090.76 12  8,520.00 12  7,920.00 6  33,545.38 6  4,260.00 12  67,090.76 12  8,520.00 12  7,920.00 12  67,090.76 
12  8,520.00 12  67,090.76 
12  8,520.00 12  7,920.00 24  6,811.68 12  67,090.76 
27 August 2024 
28 August 2024 

27 
28 
PMU: FSD-Coordination Officer for Exhaust and Divertor Physics 
r-MPG-
Ga rching, 01.01. - 31.12.2024, WP25-PMU: DCT-Safety Office Head
-Naka-shi, lbaraki-ken, Japan, 01.01. - 31.12.2024, WP02-SA: Preparation for JT-60SA campaigns
... 
31.12.2024, WP25 PMU: DCT DEMO Project Manager
-MPG-
Ga rching, 01.01. - 31.12.2024, WP25-PMU: DCT-DEMO PLM Project Lead
11. FZJ -MPG-
Ga rching, 01.01. - 31.12.2024, WP25-PMU: FSD- Coordination Officer for Theory and Simulation
12. KIT MPG-
Ga rching, 01.01. - 31.12.2024, WP25-PMU: DCT-DEMO Design lntegration Engineer
--MPG-
Garching, 01.06. - 31.12.2024, WP25-PMU: DCT- Senior Officer for
-----NuclearAnalysisand Design
MPG- Ga rching, 01.01. - 30.06.2024, WP25-PMU: FTD-Senior Coordination Officer for the EUROfusion
Contributions to the EU ITER TBM 

Mobility allowance
Family allowance
Monthly living allowance
Mobility allowance
Family allowance
Education allowance
Monthly living allowance 
Mobility allowance
Family allowance
Monthly living allowance 
Mobility allowance
Family allowance
Monthly living allowance
Mobility allowance
Family allowance
Monthly living allowance
Mobility allowance
Family allowance
Education allowance
Monthly living allowance
Mobility allowance
Monthly living allowance
Mobility allowance
Monthly living allowance
Mobility allowance
Family allowance

person-
710.00 month
person-
660.00 month
person-
5,590.90 month
person-
710.00 month
person-
660.00 month
person-
283.82 month
person-
4,213.78 month 
person-
710.00 month
person-
660.00 month
person-
5,590.90 month 
person-
710.00 month
person-
660.00 month
person-
5,590.90 month
person-
710.00 month
person-
660.00 month
person-
5,590.90 month
person-
710.00 month
person-
660.00 month
person-
283.82 month
person-
5,590.90 month
person-
710.00 month
person-
5,590.90 month
person-
710.00 month
person-
5,590.90 month
person-
710.00 month
person-
660.00 month

12 8,520.00
12 7,920.00
12 67,090.76
12 8,520.00
12 7,920.00
36 10,217.52
12 50,565.37
12 8,520.00
12 7,920.00
12 67,090.76
12 8,520.00
12 7,920.00
12 67,090.76
12 8,520.00
12 7,920.00
12 67,090.76
12 8,520.00
12 7,920.00
24 6,811.68
12 67,090.76
12 8,520.00
7 39,136.28
7 4,970.00
6 33,545.38
6 4,260.00
6 3,960.00
 August 2024 
30 August 2024 

 
30 
16.ENEA MPG- Monthly lfving  person-
Garching, 01.01. - allowance  month  5,590.90  12  67,090.76 31.12.2024, WP25-PMU: 
ADMINISTRATION -Head of  Malloobwilaitnyce  month person- 710.00  12  8,520.00 D epartment  Family  person-
660.00  5  3,300.00 allowance  month 
Garching, 01.01. - MPG- 5,590.90  12  67,090.76 
Monthly living  person-
allowance  month 
31.12.2024, WP25-PMU: 
DCT-DEMO Plasma  Malloobwilaitnyce  month person- 710.00  12  8,520.00 Equ ilibrium and Stability 
Responsible  Officer  aFamily llowance  month person- 660.00  12  7,920.00 
01.01. - 31.12M.2P0G24-G, aWP25-rching,  5,590.90  12  67,090.76 Monthly living  person-
allowance  month 
PMU: Administrative Officer  Mobility  person-
710.00  12  8,520.00 allowance  month 
17-6.ENEA/ -01.01. - 23.03M.20P2G4-G/ a16.04 rching-,  5,590.90 11.27  62,990.77 
Monthly living  person-
allowance  month 
UniPalermo  31.12.2024, WP25-PMU: 
DCT-DEMO Cooling System  Mobility  person- 710.00  11.27  7,999.33 
allowance  month 
MPG- Monthly living  person-
5,590.90  4.30  24,040.86 allowance  month 
MU: 
reseen  Mobility  person- 710.00  4.30  3,053.00 
allowance  month 
16.ENEA/
13-CSM- Ga rching, 01.01. - Monthly living  person- 5,590.90  12  67,090.76 
allowance  month 
RINA 31.12.2024, WP25-PMU: 
DCT-DEMO Magnet D esign  Mobility  person- 710.00  12  8,520.00 Engineer  allowance  month 
Family  person-
660.00  12  7,920.00 allowance  month 
16.ENEA/ MPG-
14-ANN - Garching, 01.01. - Malloonwtahnlyceliving  month person- 5,590.90  12  67,090.76 Ansaldo 31.12.2024, WP25-PMU: 
HO-Sen iorCoordination  Mobility  person-
Officer for WPDES lndustrial  allowance  month  710.00  12  8,520.00 Tasks 
MPG- Monthly living  person-
Garching, 01.01. - allowance  month  5,590.90  12  67,090.76 31.12.2024, WP25-PMU: 
DCT-DEMO Plant lntegration  Mobility  person- 710.00  12  8,520.00 Engineer  allowance  month 
16.ENEA/ _, MPG-Garching,  Monthly living  person-
15-LT Calcoli  01.01. - 31.12.2024, WP25- allowance  month  5,590.90 12  67,090.76 
PMU: ADMINISTRATION -
Budget Officer  Malloobwilaitnyce  month person- 710.00 12  8,520.00 -Garching, 01.01. MP -G- 5,590.90  12  67,090.76 
Monthly living  person-
allowance  month 
31.12.2024, WP25-PMU: 
DCT-Magnets SOL  Malloobwilaitnyce  month person- 710.00  12  8,520.00 
Family  person-
660.00  12  7,920.00 allowance  month 
21. IPPLM/ 01-
02-NCBJ Malloonwtahnlyceliving  monthperson- 4,718.08 12  56,616.92 
31.12.2024, WP06-PrlO: 
Mobility  person-
Secondment to NBTF -l&C  710.00  12  8,520.00 
allowance  month 
Group 
22. IST PG-Garching,  Monthly living  person-
24, WP25- 5,590.90  12  67,090.76 
allowance  month 
Mobility  person-
710.00  12  8,520.00 allowance  month 
1-RFX(Padova), . 2024, WP06- Mallowance onthly living  month person- 4,718.08 12  56,616.92 ment to NBTF - Mobility  person-
710.00  12  8,520.00 allowance  month 
Monthly living  person-
5,590.90  12  67,090.76 allowance  month 
-PMU: FSD-
Mobility  person-
710.00  12  8,520.00 allowance  month 
25. CIEMAT a  ova ,  - 4,718.08 12  56,616.92 allowance  month 
01- Monthly living  person-
31.12.2024, WP06-PrlO: 
Secondment to NBTF -l&C  Mallowance obility month person- 710.00  12  8,520.00 Group  Family  person-
660.00  12  7,920.00 allowance  month 
Educati on  person-
283.82  12  3,405.84 allowance  month 
25. CIEMAT/ 15.01. - 31.1MPG-2.202Ga 4,rching, WP25- 5,590.90  12  64,668.04 Monthly living  person-
11-EAI allowance  month 
PMU: ADMINISTRATION-
Administrative Officer  Mallowance obility month person- 710.00  12  8,212.33 -MPG-Ga rching, 01.01. - 5,590.90  12  67,090.76 
Monthly living  person-
allowance  month 
31.12.2024, WP25-PMU: 
l&MSO-Head  Mobility allowance  month person- 710.00  12  8,520.00 
Family  person-
660.00  12  7,920.00 allowance  month 
 August 2024 
33 August 2024 

 
33 
25. CIEMAT/ 30 IFMIF- DONES

Aomori -Japan, 01.01. - 31.12.2024, WP20-ENS: RFPS Officer in support of LIPAc project 
4, in 
Aomori - Japan, 01.01. -31.12.2024, WP20-ENS: RFPS Officer in support of LIPAc project 

Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 
Monthly living allowance 
Mobility allowance 

person-
4,213.78 month 
person-
710.00 month 
person-
4,213.78 month 
person-
710.00 month 
person-
4,213.78 month 
person-
710.00 month 

12.00  50,565.37 
12.00  8,520.00 
8.03  33,850.71 
8.03  5,703.67 
12.00  50,565.37 
12.00  8,520.00 
 August 2024 
 August 2024 

 
 
Staff mobility cost 2024 for UKAEA and EPFL (Associated Partners to MPG) 
 August 2024 
 August 2024 

 
 
Secondment (name, destination, Participant 
duration) 
EPFL  1-RFX(Padova), 01.01. -
-PrlO: Secondment to
, 01.01. - 30.09.2024 
MM - Head of 
UKAEA 
1.01. - 31.12.2024, 
· DEMO Systems Codes
01-RFX(Padova),
01.01. - 31.12.2024,
WP06-PrlO: Secondment to NBTF - l&C Group

Estimated Type of unit 
Unit  No of cost 
units 
Monthly living  person-
12 allowance  month 
Mobility  person-
12 allowance  month 
Monthly living  person-
9 allowance  month 
Mobility  person-
9 allowance  month 
Monthly living  person-
12 allowance  month 
Mobility  person-
12 allowance  month 
Monthly living  person-
12 allowance  month 
Mobility  person-
12 allowance  month 
Family  person-
12 allowance  month 
2 August 2024 
34 August 2024 

 
34 
DATASHEET 
1. General data Project summary: 
Project summary 
EUROfusion is updated Fusio n Research Roadmap aims to acquire the necessary knowI edge to start constructing a demonstration fusion power pi ant (DEMO) fiveyears after ITER is in full•power operation. DEMO will deliverfusion electricity to the grid early in the secood half of the century. The Roachnap has been articulated in eight different Missi ons. The present proposal has the goal of implementing the activities describedin the Roadmap during Horizon Europe through a joint programme ofthe members ofthe EUROfusion Consortium, with the following high·level objectives: I.  Construct and commission ITER; 2. Secure the success of future ITER operation via preparation and experiments on present devices; 3. Develop the conceptual design of a DEMO fusion power pian!; 4. Finalise the design and construct a fusion spectrum neutron source (IFMIF • DONES); 5. Advance the stellarator as an al temative approach to fusio  n power plants; 6. Prepare the ITER and DEMO generations of scientists, engineers and operators; 7. Promote innovation and European indm,tty competitiveness in fusion technology and beyond The ITER success remains an important overarching obj ective ofthe programme and much attention is devoted to ensure that ITER operation is properly prepared, and that a new generation of scientists and engineers is thoroughly educated and trained for its exploitation. DEMO is the only step between ITER and a commercial fusion power pi ant. To achieve the goal offusion electricity dernonstration in the early 2050-ies, the DEMO Conceptual Design has to be completed by 2030 al the I atest, to allow the start ofthe Engineering Design Activities. DEMO cannot be defined and designed by research laboratories alone, bul requires the full involvement of industry in all technological and systerns aspects of the design. Therefore, specific provisions for the involvement of incb.Jstry in the Consortiwn activities are envisaged. 
Keywords: 
Nuclear Fusion        Project number: 101052200 
Project name: Implementation of activities described in the Roadmap to Fusion during Horizon Europe through a joint programme of the mem bers of the EUROfusion consortium 
Project acronym: EUROfusion 
Call: EURATOM-2021-ADHOC-IBA 
Topic: EURATOM-2021-ADHOC-IBA 
Type of action: EURATOM Cofund Actions 
Granting authority: European Commission-Euratom 
Grant managed through EU Funding & Tenders Portal: Yes (eGrants) Project starting  date: fixed date: 1 January 2021 
Project end date: 31 December 2025 
Project duration:  60 months 
Consortium agreement: Yes 
2. Participants List of participants: 
Total  Max grant  Entry 
NO  Role  Shortname  Legal name  Ctry  PIC  eliglble costs  amonnt  date  Exlt date 
(BENandAE) 
1  coo MPG  MAX·PLANCK-GESELLSCHAFT ZUR  DE  999990267  327 788 851.62  178 929 331.87 
FORDERUNG DER WISSENSCHAFTEN EV 
I.I  AE  TUM  TECHNISCHE UNIVERSITAET MUENCHEN  DE  999977463  1 136 250.00  624 937.50 



NO  Role  Short name 
1.2  AE  GS! 2  BEN  OEAW 
2.1 AE  RSA 
2.2 AE  TU Graz 
2.3 AE  UIBK 
2.4 AE  TUWien 3  BEN  LPP·ERM· 
KMS 

Lega! name 
GS! HELMHOLTZZENTRUM FUR SCHWERIONENFORSCHUNG GMBH 
OESTERREICHISCHE AKADEMIE DER WISSENSCHAFTEN 
RESEARCH STUDIOS AUSTRIA FORSCHUNGSGESELLSCHAFT MBH 
TECHNISCHE UNIVERSITAET GRAZ UNIVERSITAET INNSBRUCK TECHNISCHE UNIVERSITAET WIEN 
ECOLE ROYALE MILITAIRE  • KONINKLIJKE MILITAIRE SCHOOL 

Ctry  PIC 
DE  999995214 AT  999823912 AT  998779416 
AT  999977948 AT  999869114 AT  999979888 BE  999831575 

Tota!  Max grant eligible costs  amount (BENandAE) 
576  406.25  317 023.44 1 693  398.49  931 369.17 162  166.66  89 191.66 
1 625 914.33  894 252.88 603 649.63  332 007.30 
1 985 890.34  1 092 239.69 10 633 980.24  5 848 689.13 

Entry  Exit date 
date 
Tota! 

2 
 
3.1 AE  SCK-CEN  STUDIECENTRUM  VOOR KERNENERGlE I  BE  999986775  12 479 036.04  6 863 469.82 CENTRE D'ETUDE DE L'ENERGlE 
NUCLEAIRE 
Tota! 

 
 
3.2 AE  UCLouvain 
3.3 AE  KUL 
3.4 AE  Ugent 
3.5 AE  ULB 
4  BEN  INRNE 

UNIVERSlTE CATIIOLIQUE DE LOUVAIN KATIIOLIEKE UNIVERSITEIT LEUVEN UNIVERSlTEIT GENT 
UNIVERSlTE LIBRE DE BRUXELLES 
INSTITUTE OF NUCLEAR RESEARCH AND NUCLEAR ENERGY · BULGARIAN A CADE  MY OF SCIENCES 

BE  999980664  29 080.76  15 994.42 BE  999991334  2 310 708.73  1 270 889.80 BE  999986096  954  933.44  525 213.39 BE  999986290  236 041.74  129 822.96 BG  999482181  223  552.20  122 953.71 
Tota! 

 
 
4.1 AE  SUSKO  SOFIA UNIVERSITY ST KLIMENT OHRIDSKI  BG  999887641  12 911.35  7 101.24 
4.2 AE  ISSP  INSTITUTE OF SOLID STATE PHYSICS  BG  997579817  12 911.35  7 101.24 BULGARIAN ACADEMY OF SCIENCES 
4.3 AE  JE  INSTITUT PRO ELEKTRONIKA NA BAN  BG  990238081  12 911.35  7 101.24 INSTITUTE OF ELECTRONICS BULGARIAN 
ACADEMY OF SClENCES 
5  BEN  RBi  RUD ER BOSKOVIC INSTITUTE  HR  999875031  1 445 701.48  795 135.81 
5.1 AE  IF  INSTITUT ZA FIZIKU  HR  991352029  14 666.06  8 066.33 
5.2 AE  FESB  SVEUCILIS1E U SPLITU, FAKULTET  HR  996558116  8 799.64  4 839.80 ELEKTROTEHNIKE, STROJARSTVA I 
BRODOGRADNJE 
5.3 AE  FSB  SVEUCILIS1E U ZAGREBU, FAKULTET  HR  996827485  52 797.83  29 038.81 STROJARSTVA I BRODOGRADNJE 
6  BEN  !PP.CR  USTAV  FYZIKY PLAZMATU  AV  CR V V I  cz 998809001  3 884  902.15  2 136 696.18 
6.1 AE  CVR  CENTRUM VYZKUMU REZ SRO  cz 996153820  3 224 956.14  1 773 725.88 
6.2 AE  FMP  UNIVERZITA KARLOVA  cz 999923434  76 390.30  42 014.67 
6.3 AE  FNSPE  CESKE VYSOKE UCENI 1ECHNICKE V  cz 999848744  118 114.13  64 962.77 PRAZE 
Tota! 

 
 
6.4 AE  NP! 
6.5 AE  UWB 7  BEN  DTU 
7.1 AE  SDU 
7.2 AE  AAU 
7.3 AE  AU 
8  BEN  UT 
9  BEN  VTT 
9.1 AE  Aalto 
9.2 AE  UH 
9.3 AE  TUN! 

USTAV  JADERNE FYZIKY AV CR ZAPADOCESKA UNIVERZITA V PLZNI DANMARKS TEKNISKE UNIVERSlTET SYDDANSK UN!VERSITET 
AALBORG UNIVERSITET 
AARHUS UNIVERSITET 
TARTU UL!KOOL 
TEKNOLOGIAN TUTKIMUSKESKUS VTT OY AALTO KORKEAKOULUSAATIO SR HELSINGIN YLIOPISTO 
TAMPEREEN  KORKEAKOULUSAATIO SR 

cz 999969412 cz 999843 894 
DK  999990655 DK  999904616 DK  999904034 DK  999997736 EE  999895013 FI  932760440 FI  991256096 FI  999994535 FI  902999288 

714  476.04  392 961.82 
46 000.00  25 300.00  1/1/2025 14 224  405 .60  7 823 423.08 
1 029  729.16  566 351.04 
882  937.50  485 615.63 
371 000.00  204 050.00 
1 745  237.50  959 880.63 
15 134  845 .59  8 324 165.07 
4 975 382.15  2 736 460.18 
5 630 235.68  3 096 629.62 
483 074.51  265 690.98 
Tota! 

 
3 
NO  Role  Short name  Lega! name  Ctry  PIC  eligible costs  Maamxo gurnatn t  Ednattrey  Exit date 
(BENandAE) 
9.4 AE  AboA  ABO AKADEMI  FI  999903355  82 302.55  45 266.40 
9.5 AE  LUT  LAPPEENRANNAN-LAHDEN TEKNILLINEN  FI  999591209  I 472  590.51  809 924.78 
YLIOPISTO LUT 
9.6 AE  FPH  FORTUM POWER AND HEAT OY  FI  962828306  18 750.00  IO 312.50 
9.7 AE  CSC  CSC-TIETEEN TIETOTEKNIIKAN KESKUS  FI  999645820  485 170.68  266 843.87 OY 
10  BEN  CEA  COMMISSARIAT A L ENERGIE ATOMIQUE  FR  999992401  106 038 461.27  58 321 153.70 
ET AUX ENERGIES ALTERNATIVES 
IO.I  AE  CNRS  CENTRE NATIONAL  DE LA RECHERCHE  FR  999997930  5 409  246.98  2 975 085.84 
SCIENTIFIQUE CNRS 
10.2 AE  INRIA  INSTITUT NATIONAL DE RECHERCHE EN  FR  999547074  99 683.23  54 825.78 INFORMATIQUE ET AUTOMATIQUE 
Tota! 

 
 
10.3 AE  AMU  UNIVERSITE D'AIX MARSEILLE 
10.4 AE  UL  UNIVERSITE DE LORRAINE 
10.5 AE  POLYTECHNIQ JECOLE POLYTECHNIQUE 
10.6 AE  COTED'AZUR  UNIVERSITE COTE D'AZUR 
10.7 AE  UNISTRA  UNIVERSITE DE STRASBOURG 
10.8 AE  PARIS- UNIVERSITE PARIS-SACLAY SACLAY 

FR  955518483  3 024 291.99  I 663 360.59 FR  954831626  671  104.81  369 107.65 FR  999864264  51 276.33  28 201.98 FR  897482801  381  436.16  209 789.89 FR  996569950  96 532.00  53 092.60 FR  897067059  138 715 .48  76 293.51 
Tota! 

 
 
10.9 AE  SORBONNE 
IO.IO  AE  USTV 
IO.li  AE  UTOULOUSE 
10.12 AE  U niv Bordeaux 
10.13 AE  SORBONNE NORD 
10.14 AE  ECM 
10.15 AE  ECL 
10.16 AE  EC LILLE 
10.17 AE  UnivRouen 
10.18 AE  Rennes I 
10.19 AE  Rennes II 
10.20 AE  ENSRennes 
10.21 AE  UBS 
10.22 AE  OCA 
10.23 AE  IRSN 
10.24 AE  UDuHavre 
10.25 AE  IMT 
10.26 AE  UVSQ 

SORBONNE  UNIVERSITE 
UNIVERSITE DE TOULON 
UNIVERSITE PA UL SABATIER TOULOUSE III 
UNIVERSITE DE BORDEAUX UNIVERSITE PARIS 13 
ECOLE  CENTRALE DE MARSEILLE EGIM ECOLE  CENTRALE  DE LYON 
CENTRALE LILLE INSTITUT 
UNIVERSITE DE ROUEN NORMANDIE UNIVERSITE DE RENNES 
UNIVERSITE RENNES  II 
ECOLE NORMALE SUPERIEURE DE RENNES UNIVERSITE DE BRETAGNE SUD OBSERVATOIRE DE LA COTED'AZUR (OCA) 
INSTITUT DE RADIOPROTECTION ET DE SURETE NUCLEAIRE 
UNIVERSITE LE HAVRE NORMANDIE INSTITUT MINES-TELECOM 
UNIVERSITE DE VERSAILLES SAINT- QUENTIN-EN -YVELINES. 

FR  909875521  28 327.19  15 579.95 FR  996758324  1.25  0.69 FR  999851169  162  841.15  89 562.63 
FR  949735440  273 005.85  150 153.22 FR  999489941  1 126 155.43  619 385.49 
FR  996648132  182  322.13  100 277.17 FR  999510311  103  480.99  56 914.54 FR  999878038  1.25  0.69 FR  999465982  172 186.66  94 702.66 FR  884014060  1.25  0.69 FR  999956220  1.25  0.69 FR  944762056  1.25  0.69 FR  999862227  1.25  0.69 FR  991782030  1.25  0.69 FR  999480726  495 342.64  272 438.45 
FR  989746000  31 724.86  17 448.67 FR  999849326  575 581.61  316 569.89 FR  999837104  1.25  0.69 
Tota! 

 
4 
10.27 AE  UGA 
10.28 AE  U•Paris 
10.29 AE  UBO 
10.30 AE  ESILV 11  BEN  FZJ 
li.I  AE  HHU 

UNIVERSITE GRENOBLE ALPES UNIVERSITE PARIS CITE 
UNIVERSITE DE BRETAGNE OCCIDENTALE ASSOCIATION LEONARD DE VINCI FORSCHUNGSZENTRUM JULICH  GMBH 
HEINRICH-HEINE-UNIVERSITAET DUESSELDORF 

FR  897379108  1.25 FR  897691060  1.25 FR  999902676  1.25 FR  949658034  162 066.93 DE  999980470  36 706 247 .08 DE  999856116  200 000.00 

0.69  1/1/2021 
0.69  1/1/2021 
0.69  1/1/2021 
89 136.81  1/1/2022 20 188 435.89 
110 000.00  1/1/2025 
Tota! 

 
5 
NO  Role  Short name 12  BEN  KIT 
13  BEN  NCSRD 

Lega! name 
KARLSRUHER INSTITTJT FUER TECHNOLOGIE 
NATIONAL CENTER FOR SCIENTIFIC RESEARCH "DEMOKRITOS" 

Ctry  PIC 
DE  990797674 EL  999978239 

eligible costs  Maamxo gurnatn t (BENandAE) 
108 184  068.55  59 501 237.70 2 749  730 .00  1 512 351.50 

Entry  Exit date 
date 
Tota! 

 
 
13.1 AE  TUC  POLYTECHNEIO  KRITIS  EL  924773848  42 240.85  23 232.47 
13.2 AE  NTUA  ETHNICON METSOVION POLYTECHNION  EL  999978142  512 093.41  281 651.38 
13.3 AE  NKUA  ETHNIKO KAI KAPODISTRIAKO  EL  999643007  962 583.19  529 420.75 PANEPISTIMIO ATHINON 
13.4 AE  AUTh  ARISTOTELIO  PANEPISTIMIO  EL  999895692  34 702.26  19 086.24 THESSALONIKIS 
Tota! 

 
 
13.5 AE  Uoloannina 
13.6 AE  UTH 
13.7 AE  HMU 
13.8 AE  UoPatras 
13.9 AE  FORTH 
14  BEN  EK-CER 

PANEPISTIMIO IOANNINON PANEPISTIMIO THESSALIAS 
ELLINIKO MESOGEIAKO PANEPISTIMIO PANEPISTIMIO PATRON 
IDRYMA TECHNOLOGIAS KAI EREVNAS 
HUN-REN ENERGIATUDOMAN YI KUTATOKOZPONT 

EL  999852818 EL  986152150 EL  899132771 EL  999894528 EL  999995893 HU  954721919 

17 408.50  9 574.68 
54 106.98  29 758.84 
112 020.31  61 611.17 
17 408.50  9 574.68 
17 408.50  9 574.68  1/1/2023 5 814  753.13  3 198 114.22 
Tota! 

 
 
14.1 AE  ATOMKI  ATOMMAGKUTATO INTEZET  HU  999869890  50 000.00  27 500.00 
14.2 AE  BME NTI  BUDAPESTI MUSZAKI ES  HU  999904228  150 000.00  82 500.00 GAZDASAGTUDOMANYI EGYETEM 
Tota! 

 
 
14.3 AE  WIGNER RCP 15  BEN  DCU 
15.1  AE  ucc
16  BEN  ENEA 

WIGNER FIZIKA! KUTATOKOZPONT DUBLIN  CITY UNNERSITY 
UNIVERSITY COLLEGE CORK· NATIONAL UNIVERSITY OF IRELAND, CORK 
AGENZIA NAZIONALE PER LE NUOVE TECNOLOGIE, L'ENERGIA E LO SVILUPPO ECONOMICO SOSTENIBILE 

HU  954722113 IE  999892588 IE  999975717 
IT  999988521 

31  250.00  17 187.50 991  520.00  545 336.00 1 000.00  550.00 
75 999 173.37  41 799 545.35 
Tota! 

 
 
16.1 AE  RFX 
16.2 AE  CNR 
16.3 AE  CREATE 
16.4 AE  UniTorVergala 
16.5 AE  PoliTo 
16.6 AE  UniRomaTre 
16.7 AE  UniPal ermo 
16.8 AE  UniPisa 
16.9 AE  UniMiB 

CONSORZIO RFX 
CONSIGLIO NAZIONALE DELLE RICERCHE 
C.R.E.A. T.E. CONSORZIO  DI RICERCA 
PER L'ENERGIA L AUTOMAZIONE E LE TECNOLOGIE DELL 'ELETTROMAGNETISMO 
UNIVERSITA DEGLI STUD I DI ROMA TOR VERGATA 
POLITECNICO DI TORINO 
UNIVERSITA DEGLI STUD I ROMA TRE UNIVERSITA DEGLI STUD! DI PALERMO 
UNIVERSITA DI PISA 
UNIVERSITA' DEGLI STUD! DI MILAN O  - BICOCCA 

IT  998873312  14 397  500.00  7 918 625.00 IT  999979500  5 557 500.00  3 056 625.00 IT  954718427  9 614 444.80  5 287 944.64 
IT  999844864  4 887  500.00  2 688 125.00 
IT  999977754  6 419 112.30  3 530 511.77 IT  999866107  125 000.00  68 750.00 IT  999734284  3 031  233.75  1 667 178.56 IT  999862712  1 000 000.00  550 000.00 IT  999923531  2 300 000.00  1 265 000.00 
Tota! 

 
 
16.10 AE  PoliMi 
16.11 AE  UniCatania 
16.12 AE  UniSapienza 
16.13 AE  CSM-RINA 
16.14 AE  ANN-Ansaldo 
16.15 AE  LT Calcoli 
16.16 AE  UniCagliari 
16.17 AE  UniTuscia 

POLITECNICO DI MILAN O UNIVERSITA DEGLI STUD I DI CATANIA 
UNIVERSITA DEGLI STUD I DI ROMA LA SAPIENZA 
RINA CONSULTING - CENTRO SVILUPPO MATERIALI SPA 
ANSALDO NUCLEARE SPA 
L.T.CALCOLI SRL 
UNIVERSITA DEGLI STUDI   DI CAGLIARI UNIVERSITA DEGLI STUD! DELLA TUSCIA 

IT  999879881 IT  999874061 IT  999987745 
IT  998453011 
IT  998167443 IT  941148418 IT  999841663 IT  999896371 

2 050 000.00  1 127 500.00 87 500.00  48 125.00 
3 187  500.00  1753 125.00 
3 823 669.54  2 103 018.25 
8 000  908.92  4 400 499.91 4 828 291.12  2 655 560.12 543 750.00  299 062.50 3 838 447.75  2 111 146.26 
Tota! 

 
6 
Tota!  Entry 
NO  Role  Short name  Lega! name  Ctry  PIC  eligible costs  Maamxo gurnatn t  date  Exit date 
(BENandAE) 
16.18 AE  CINECA  CINECA CONSORZIO  INTERUNNERSITARIO  IT  999843409  26 825 000.00  14 753 750.00 
16.19 AE  INFN  ISTITUTO NAZIONALE DI FISICA  IT  999992789  693 125.00  381 218.75 
NUCLEARE 
16.20 AE  DTT  CONSORZIO PER L ATTUAZIONE DEL  IT  896053506  125 000.00  68 750.00 PROGETTO DIVERTOR TOKAMAK TEST DTT 
SC ARL 
16.21 AE  ENI  ENI  SPA  IT  997904961  1 000 000.00  550 000.00  4/1/2022 17  BEN  ISSP-UL  LATVIJAS UNNERSITATES CIETVIELU  LV  999852139  2 078 250.10  1 143 037.56 
FIZIKAS  INSTITUTS 
17.1  AE  UoL  LATVIJAS UNNERSITATE  LV  999871830  954  362.40  524 899.32 18  BEN  LEI  LIETUVOS ENERGETIK OS INSTITUTAS  LT  999517683  1 052 287. 50  578 758.13 19  BEN  UM  UNIVERSITA TA MALTA  MT  999887059  753 955.00  414 675.25 20  BEN  DIFFER  STICHTING NEDERLANDSE  NL  999624092  15 441 756.89  8 492 966.29 
WETENSCHAPPELIJK ONDERZOEK 
INSTITUTEN 
20.1 AE  UT  UNIVERSITEIT TWENTE  NL  999900833  854 131.25  469 772.19 
20.2 AE  TUie  TECHNISCHE UNIVERSITEIT EINDHOVEN  NL  999977269  2 977 140.73  1 637 427.40 
20.3 AE  FuseNet  FUSENET  NL  942221820  1 150  558.03  632 806.92 
 
	20.4  AE  NLeSC 
	STICHTING NETHERLANDS ESCIENCE 
	NL 
	946813800 
	137 500.00 
	75 625.00 
	1/1/2024 

	
	CENTER 
	
	
	
	
	

	21  BEN  lPPLM 
	INSTITUT FlZYKI  PLAZMY I LASEROWEJ 
	PL 
	999787828 
	7 838 473.63 
	4 311 160.50 
	

	
	MIKROSYNTEZY IM. SYLWESTRA 
	
	
	
	
	

	
	KALISKIEGO 
	
	
	
	
	

	21.1  AE  WUT 
	POLITECHNIKA WARSZAWSKA 
	PL 
	999884052 
	1 360 412.50 
	748 226.88 
	

	21.2  AE  NCBJ 
	NARODOWE  CENTRUM BADAN JADROWYCH 
	PL 
	999506722 
	1 709  323.53 
	940 127.94 
	

	21.3  AE  WPUT 
	ZACHODNIOPOMORSKI UNIWERSYTET TECHNOLOGICZNY W SZCZECINIE 
	PL 
	992816050 
	143 151.25 
	78 733.19 
	

	21.4  AE  MUS 
	POLITECHNIKA MORSKA W SZCZECINIE 
	PL 
	972636267 
	1 000.00 
	550.00 
	

	21.5  AE  PSNC 
	INSTITUT CHEMII BIOORGANICZNEJ POLSKIEJ AKADEMII NAUK 
	PL 
	999586359 
	2 565 287.50 
	1410 908.13 
	

	21.6  AE  AGH 
	AKADEMIA GORNICZO-HUTNICZA IM. 
	PL 
	999844573 
	333  890.63 
	183 639.85 
	

	
	STANISLAWA STASZICA W KRAKOWIE 
	
	
	
	
	

	21.7  AE  IFJPAN 
	THE HENRYK NIEWODNICZANSKI INSTITUTE OF NUCLEAR PHYSICS, POLISH 
	PL 
	999611579 
	1 617 673.65 
	889 720.51 
	

	
	A CADE  MY OF SCIENCES 
	
	
	
	
	

	21.8  AE  OU 
	UNIWERSYTET OPOLSKI 
	PL 
	996872396 
	104 945.00 
	57 719.75 
	

	21.9  AE  NCU 
	UNIWERSYTET MIKOLAJA KOPERNIKA W TORONIU 
	PL 
	999836619 
	77 500.00 
	42 625.00 
	

	21.10  AE  USz 
	UNIWERSYTET SZCZECINSKI 
	PL 
	999851460 
	139  238.75 
	76 581.31 
	

	21.11  AE  ILT 
	INSTITUT NISKICH TEMPERATUR I BADAN 
	PL 
	996614182 
	1 000.00 
	550.00 
	

	
	STRUKTURALNYCH IM. WLODZIMIERZA 
	
	
	
	
	

	
	TRZEBIATOWSKIEGO POLSKIEJ AKADEMII 
	
	
	
	
	

	
	NAUK 
	
	
	
	
	

	21.12  AE  TUL 
	POLITECHNIKA LODZKA 
	PL 
	999886671 
	433 921.25 
	238 656.69 
	

	21.13  AE  S2I 
	S21NNOVATION SP. Z O.O. 
	PL 
	896906233 
	143 748.75 
	79 061.81 
	

	21.14  AE  PUT 
	POLITECHNIKA POZNANSKA 
	PL 
	999659691 
	1 000.00 
	550.00 
	

	21.15  AE  IMiF 
	SIEC BADAWCZA LUKASIEWICZ 
INSTITUT MIKROELEKTRONIK! I FOTONIKI 
	PL 
	892247711 
	1 000.00 
	550.00 
	1/1/2023 

	22  BEN  1ST 
	INSTITUTO SUPERIOR TECNICO 
	PT 
	999992983 
	6 251  696.14 
	3 438 432.88 
	

	22.1  AE  !ST-ID 
	!ST-ID ASSOCIACAO DO INSTITUTO 
	PT 
	954983722 
	65 8 807. 19 
	362 343.95 
	

	
	SUPERIOR TECNICO PARA A 
	
	
	
	
	

	
	INVESTIGACAO E O DESENVOLVIMENTO 
	
	
	
	
	

	23  BEN  IAP 
	INSTITUTUL DE FIZICA ATOMICA 
	RO 
	999831284 
	746 847.50 
	410 766.13 
	




8 
NO  Role  Short name 
23.1 AE  NJLPRP 
23.2 AE  NIMP 
23.3 AE  UAIC 

Lega! name 
INSTITUTUL NATIONAL DE CERCETARE DEZVOLTARE PENTRU FlZICA LASERILOR PLASMEI SI RADIATIEI 
INSTITUTUL N ATIONAL DE CERCETARE DEZVOLTARE PENTRU FlZICA MATERIALELOR 
UNIVERSITATEA ALEXANDRU IOAN CUZA DIN IASI 

Ctry  PIC 
RO  999499253 RO  996587119 RO  999887738 

(BENandAE) 
1 643 241.25  903 782.69 641 150.00  352 632.50 4 687.50  2 578.13 

Entry  Exit date 
date 
Tota!  Max grant eligible costs  amount 

9 
23.4 AE  Ucv 
23.5 AE  UTCN 
23.6 AE  !CIT 
23.7 AE  IFIN-HH 

UNIVERSITATEA DIN CRAIOVA  RO  999632434 UNIVERSITATEA TEHNICA CLUJ-NAPOCA  RO  999897244 
NATIONAL RESEARCH AND DEVELOPMENT  RO  999561430 INSTITUTE FOR CRYOGENICS AND 
ISOTOPIC TECHNOLOGIES ICSI RM VALCEA 
INSTITUTUL N ATIONAL DE CERCETARE·  RO  999488777 DEZVOLTARE PENTRU FlZICA Sl INGINERIE NUCLEARA·HORIA HULUBEI 

4 687.50  2 578.13 49 837.50  27 410.63 
1 395 677.50  767 622.63 
177 325.00  97 528.75 
Tota!  Max grant eligible costs  amount 

 
24  BEN  JSI  INSTITUT JOZEF STEFAN  SI  999971837  6 424 679.90  3 533 573.95 
24.1 AE  UNILJ  UNIVERZA V LJUBLJAN!  SI  999923240  941 665.00  517 915.75 
24.2 AE  Cosylab  COSYLAB LABORATORIJ ZA KONTROLNE  SI  991562034  337 500.00  185 625.00 SISTEMEDD 
24.3 AE  !MT-SI  INSTITUT ZA KOVINSKE MATERIALE IN  SI  986462550  70 000.00  38 500.00  1/1/2021 TEHNOLOGIJE 
25  BEN  CIEMAT  CENTRO DE INVESTIGACIONES  ES  999614877  29 249 580.09  16 087 269.05 
ENERGETICAS MEDIOAMBIENTALES Y 
TECNOLOGICAS 
25.1 AE  CIMNE  CENTRE INTERNACIONAL DE METODES  ES  999658721  100 000.00  55 000.00 NUMERICS EN ENGINYERIA 
25.2 AE  Cornillas  UNIVERSIDAD PONTIFICIA COMILLAS  ES  999907817  0.00  0.00  21/12/2023 
25.3 AE  UNED  UNIVERSIDAD NACIONAL DE EDUCACION  ES  999863294  1 264 062.50  695 234.38 
A DISTANCIA 
Tota!  Max grant eligible costs  amount 

 
25.4 AE  UC3M 
25.5 AE  UPC 
25.6 AE  UPM 
25.7 AE  ULPGC 
25.8 AE  UPV-EHU 
25.9 AE  US 
25.10 AE  BSC 
25.11 AE  EAI 
25.12 AE  !REC 
25.13 AE  IQS 
25.14 AE  CEIT 
25.15 AE  UA 
25.16 AE  URJC 
25.17 AE  CSIC 
25.18 AE  BTESA 
25.19 AE  INDRA 

UNIVERSIDAD CARLOS ill DE MADRID 
UNIVERSITAT POLITECNICA DE CATALUNYA 
UNIVERSIDAD POLITECNICA DE MADRID 
UNIVERSIDAD DE LAS PALMAS DE GRAN CANARIA 
UNIVERSIDAD DEL PAIS VASCO/ EUSKAL HERRIKO UNIBERTSITATEA 
UNIVERSIDAD DE SEVILLA 
BARCELONA SUPERCOMPUTING CENTER CENTRO NACIONAL DE SUPERCOMPUTACION 
EMPRESARIOS AGRUPADOS INTERNACIONAL SA 
FUNDA CIO INSTITUT DE RECERCA DE L'ENERGIA DE CATALUNYA 
INSTITUT QUIMIC DE SARRIA ASOCIACION CENTRO TECNOLOGICO CEIT UNIVERSIDAD DE ALICANTE UNIVERSIDAD REY JUAN CARLOS 
AGENCIA ESTATAL CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS 
BROAD TELECOM SA INDRA SISTEMAS SA 

ES  999899572 ES  999976202 
ES  999974844 ES  999929739 
ES  999865234 
ES  999862518 ES  999655520 
ES  999805191 ES  996435993 
ES  998625865 ES  999605662 ES  999895886 ES  999886283 ES  999991722 
ES  918454492 ES  999959130 

245 312.50  134 921.88 352 812.50  194 046.88 
1 096 250.00  602 937.50 25 000.00  13 750.00 
178 750.00  98 312.50 
2 627 083.34  1 444 895.84 2 075 000.00  1 141 250.00 
4 514 446.87  2 482 945.78 475 000.00  261 250.00 
412 500.00  226 875.00 805 687.50  443 128.13 136 125 .00  74 868.75 116 562.50  64 109.38 25 000.00  13 750.00 
424 252.93  233 339.11 7 500.00  4 125.00 
Tota!  Max grant eligible costs  amount 

10 
NO  Role  Short name 
25.20 AE  UVA 
25.21 AE  ESTEYCO 
25.22 AE  UGR 
25.23 AE  ESS  Bilbao 

Lega! name 
UNIVERSIDAD  DE  VALLADOLID ESTEYCO SA 
UNIVERSIDAD DE GRANADA 
CONSORCIO PARA LA CONS1RUCCION, EQUIPAMIENTO Y EXPLOTACION DE LA SEDE ESPANOLA DE LA FUENTE EUROPEA DE NEU1RONES POR ESPALACION 

Ctry  PIC 
ES  999862809 ES  935928169 ES  999882015 ES  999561915 

(BENandAE) 
25 000.00  13 750.00 473  750.00  260 562.50 1 057 500.00  581 625.00 73 750.00  40 562.50 

Entry  Exit date 
date 
Tota!  Max grant eligible costs  amount 

 
25.24 AE  USAL 
25.25 AE  AVS 
25.26 AE  HEFFEN 
25.27 AE  IDOM 
25.28 AE  OROLIA 

UNIVERSIDAD DE SALAMANCA 
AVS  ADDED VALDE INDUSTRIAL ENGINEERING SOLUTIONS  SLU 
HEFFEN TECHNOLOGIES SL 
IDOM CONSULTING, ENGINEERING, ARCHITECTURE S.A.U. 
SAFRAN  ELEC1RONICS  & DEFENSE SPAIN SOCIEDAD LIMITADA 

ES  999846610  12 500.00  6 875.00 ES  972628410  7 500.00  4 125.00 
ES  891195164  112 500.00  61 875.00 ES  999791902  246 250.00  135 437.50 
ES  988023959  7 500.00  4 125.00 
Tota!  Max grant eligible costs  amount 

 
25.29 AE  UCLM  UNIVERSIDAD DE CASTILLA - LA MANC  HA  ES 
25.30 AE  IFMIF-DONES  CONSORCIO IFMIF-DONES ESPANA  ES 
25.31 AE  CLPU  CONSORCIO PARA EL DISENO,  ES CONS1RUCCION, EQUIPAMIENTO 
Y EXPLOTACION DEL CEN1RO DE 
LASERES PULSADOS ULTRACORTOS ULTRAINTENSOS 

999840208  195 312.50 889405902  968 353.63 998136791  18 750.00 

107 421.88 
532 594.50 
10 312.50  1/4/2023 
Tota!  Max grant eligible costs  amount 

11 
26  BEN  VR 
26.1 AE  KTH 
26.2 AE  uu
26.3 AE  Chalmers 
26.4 AE  RISE 
26.5 AE  ULUND 27  BEN  KIPT 
27.1 AE  KKNU 
27.2 AE  LPNU 
27.3 AE  INR NASU 
27.4 AE  BITP 
27.5 AE  TSNUK 
27.6 AE  STCU (IO) 
28  AP  EPFL 29  AP  UKAEA 

VETENSKAPSRADET • SWEDISH RESEARCH COUNCIL 
KUNGLIGA TEKNISKA HOEGSKOLAN UPPSALA UNIVERSITET 
CHALMERS TEKNISKA HOGSKOLA AB 
RISE RESEARCH INSTITUTES  OF SWEDEN AB 
LUNDS UNIVERSITET 
NATI ON AL SCIENCE CENTER KHARKOV INSTITUTE OF PHYSICS AND TECHNOLOGY 
V. N. Karazin Kharkiv National University 
LVIV POLYTECHNIC NATIONAL UNIVERSITY 
Institute for Nuclear Research  of NAS  of Ukraine 
BOGOLYUBOV INSTITUTE FOR THEORETICAL PHYSICS  OF THE NATION AL ACADEMY OF SCIENCES OF UKRAINE 
TARAS SHEVCHENKO NATIONAL UNIVERSITY OF KYIV 
SCIENCE AND TECHNOLOGY CENTER IN UKRAINE 
ECOLE POLYTECHNIQUE FEDERALE DE LAUSANNE 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY 

SE  999586165 
SE  999990946 SE  999985029 SE  999980373 SE  999613422 
SE  999901318 UA  969818320 
UA  986260984 UA  998579305 
UA  984280341 UA  985002312 
UA  994789903 UA  933457482 CH  999973971 UK  998811911 

1 966 784.78  1 081 731.63 
4 546 475.00  2 500 561.25 2 584 713.75  1 421 592.56 2 172  785.00  1 195 031.75 677 062.51  372 384.38 
436 001.25  239 800.69 2 798 012.29  1 538 906.76 
56 437.50  31 040.63  1/1/2021 56 625.00  31 143.75  1/1/2021 
58 000.00  31 900.00  1/1/2021 12 500.00  6 875.00  1/1/2021 
37 687.50  20 728.13  1/1/2021 3 830  500.00  2 106 775.00  1/1/2023 
0.00  0.00 
0.00  0.00 
Tota!  Max grant eligible costs  amount 

 
30  BEN  CU 
30.1  AE  IEE SAS 31  AP  VIT 

UNIVERZITA KOM ENSKEHO V BRATISLAVE  SK Institute  ofElectrical Engineering, Slovak  SK 
Academy of Sciences 
UiT the Arctic University ofNorway  NO 
Tota! 

999841566  772  206.25  424 713.44  1/1/2022 997974607  85 500.00  47 025.00  1/1/2022 
913175849  0.00  0.00  1/1/2022 1 001 448 247.98  549 442 000.00 
Tota!  Max grant eligible costs  amount 

 
Coordinator: 
MAX-PLANCK-GESELLSCHAFT ZUR  FORDERUNG  DER  WISSENSCHAFTEN EV  (MPG):  from 1 January 2021 to present 
3. Grant
Maximum grant amount, total estimated eligible costs and contributions and funding rate: 
Total ellgible costs  Funding rate  Maximum grant amount  Maximum grant amount 
(BENandAE)  (%)  (Annex 2)  (award cltcision) 
1 001 448 247.98  55  549 442 000.00  549 442 000.00 
Grant form: Budget-based Grant mode: Action grant Budget categories/activity types: 
A  Personnel costs 
A.1 Employees, A.2 Natural persons under direct contract, A.3 Seconded persons A.4 SME owners and natural person beneficiaries
B. Subcontracting costs
C.Purchase costs
C.1 Travel and subsistence
C.2 Equipment
C.3 Other goods, works and services
D.Other cost categories
D.1 Financial support to third parties
D.2 Intemally invoiced goods and services
D.3 Transnational access to research infrastructure unit costs D.4 Virtual access to research infrastructure unit costs
D.6 Euratom Cofund staffmobility costs
E.Indirect costs
Cost eligibility options: 
In-kind contributions eligible costs 
Parental leave 
Project-based supplementary payments 
Average personnel costs (unit cost according to usual cost accounting practices) 
Limitation for subcontracting 
Travel and subsistence: 
Travel: Actual costs Accommodation: Actual costs Subsistence: Actual costs 
Equipment: depreciation and full costs for listed equipment 
Costs for providing financial support to third parties (actual cost; max amount for each recipient: EUR 60 000.00) 


13 
Indirect cost flat-rate: 25% of the eligible direct costs (categories A-D, except volunteers costs, subcontracting costs, financial support to third parties and exempted specific cost categories, if any) 
VAT: Yes 
Other ineligible costs 
Budget flexibility: Yes (no flexibility cap) 
4. Reporting, payments and recoveries
4.1 Continuous reporting (art 21) 
Deliverables: see Funding & Tenders Porta! Continuous Reporting tool 
4.2 Periodic reporting and payments 
Reporting and payment schedule (art 21, 22): 
Reporting  Payments 
Deadline Reporting period s  Type  Deadline  Type  (time to pay) 
RPNo  Month from  Month to 
30 days from entry into force/1O days 
Initial prefinancing  before starting 
date - whichever is the I atest 

14 
1  1  12  Periodic report 2  13  24  Periodi.c report 3  25  36  Periodic report 4  37  48  Periodic report 5  49  60  Periodic report 

60 days after end  Interim payment  90 daysfrom of reporting period  receiving 
periodic report 60 days after end  Interim payment  90 daysfrom 
of reporting period  receiving 
periodic report 60 days after end  Interim payment  90 daysfrom 
of reporting period  receiving 
periodic report 60 days after end  Interim payment  90 daysfrom 
of reporting period  receiving 
periodic report 60 days after end  Fina! payment  90 daysfrom 
of reporting period  receiving 
periodic report 

 
Prefinancing payments and guarantees: 
Preflnanclng payment 
Type  Amount 
Prefinancing 1 (initial)  102 000 000.00 
Reporting and payment modalities (art 21, 22): 
Mutual Insurance Mechanism (MI:tvf): Yes 
MIM contribution: 5% of the maximum grant amount (27 347 150.00), retained from the initial prefinancing         Restrictions on distribution of initial prefinancing: The prefinancing may be distributed only if the minimum number of 
beneficiaries set out in the call condititions (if any) have acceded to the Agreement and only to beneficiaries that have acceded. 
Interim payment ceiling (if any): 90% of the maximum grant amount 
Exception for revenues: Yes 
No-profit rule: Yes 
Late payment interest: ECB + 3.5% 
Bank account for payments: 
DE38700202700015025048 
Conversion into euros: Double conversion 
Reporting language: Language of the Agreement 
4.3 Certificates (art 24): 
Certificates on the financial statements (CFS) 
Conditions: 
Schedule: only at final payment, if threshold is reached 
Standard threshold (beneficiary-level): 
financial statement: requested EU contribution to costs 2: EUR 430 000.00 
Special threshold for beneficiaries with a systems and process audit(see Article 24): financial statement: requested EU contribution to costs 2: EUR 725 000.00 
4.4 Recoveries (art 22) 
First-line Iiability for recoveries: 
Beneficiary termination: Beneficiary concerned 
Fina! payment: Each beneficiary for their own debt 
After final payment: Beneficiary concemed 
Joint and several Iiability for enforced recoveries (in case of non-payment): 
Individua! financial responsibility: Each beneficiary is liable only for its own debts (and those of its affiliated entities, if any) 
Joint and several liability of affiliated entities - n/a 
5. Conseguences of non-compliance, applicable law & dispute settlement forum Suspension and termination: 
Additional suspension grounds ( art 31) 
Additional termination grounds (art 32) 
Applicable law (art 43): 
Standard applicable law regime: EU law + law ofBelgium 
Dispute settlement forum (art 43): 
Standard dispute settlement forum: 
EU beneficiaries: EU General Court + EU Court of Justice (on appeal) 
Non-EU  beneficiaries:  Courts  of Brussels,  Belgium  (unless  an  intemational  agreement  provides  for  the 
enforceability ofEU court judgements) 
6. Other
Specific rules (Annex 5): Yes 
Standard time-limits after project end: 
Confidentiality (for X years after final payment): 5 
Record-keeping (for X years after final payment): 5 (or 3 for grants of not more thanEUR 60 000) Reviews (up to X years after final payment): 2 
Audits (up to X years after final payment): 2 
Extension  of findings from other grants to this grant (no Jater than X years after final payment): 2 
Impact evaluation (up to X years after final payment): 5 ( or 3 for grants of not more thanEUR 60 000) 

16 
ftáW"Cp<!an  t. 
Commission 
Digitally sealed by the European Commission Date: 2024.11.07 16:35:19 CET 
This electronic receipt is a digitally signed version of the document submitted by your organisation. Both the content of the document and a set of metadata have been digitally sealed. 
This digital signature mechanism, using a public-private key pair mechanism, uniquely binds this eReceipt to the modules of the Funding & Tenders Porta! of the European Commission, to the transaction for which it was generated and ensures its full integrity. Therefore a complete digitally signed trail of the transaction is available both for your organisation and for the issuer of the eReceipt. 
AIiy attempt to modify the content will lead to a break of the integrity of the electronic signature, which can be verified at  any time by  clicking on the  eReceipt validation symbol. 
More info about eReceipts can be found in the FAQ page of the Funding & Tenders Portal. 
(https// ec.europa.eu/info/funding-tenders/opportunities/portal/screen/support/faq) 
O:,amUl)1  t,iq:,Et 11e..e, Dp?St Ccnimiu�. 10,9  8AXtlU/8t1t-Stl, BELGOUEfBElClf -Ttl.+32 22991111 
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