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SMLOUVA O UCASTI NA RESENI DILCIHO PROJEKTU

Nazev: Fyzikalni Gstav AV CR, v. v. i.

se sidlem: Na Slovance 1999/2, 182 00, Praha 8

ICO: 68378271

DIC: CZ68378271

Bank. spojeni:

C. uctu:

ID dat. schranky: nm9ns84

Zastoupeny: RNDr. Michaelem Prouzou, Ph.D., reditelem

Zapsan v rejstiiku vefejnych vyzkumnych instituci pod spis. zn. ¢. 17113/2006-34/FzU

(dale jen ,,PFijemce Dilciho projektu”)

a
Nazev: Ustav fyziky plazmatu AV CR, v. v. i

se sidlem: Za Slovankou 1782/3, 182 00, Praha 8

ICO: 61389021

DIC: C761389021

Bank. spojeni:

C. Gétu:

ID dat. schranky: zipnggk

Zastoupena: prof. RNDr. Radomirem Pankem, Ph.D., feditelem

Zapsan v rejstiiku vefejnych vyzkumnych instituci pod spis. zn. €. 17113/2006-34/UFP

(dale jen ,,Dalsi ucastnik ¢. 1 Dil¢iho projektu”)

a
Nazev: HVM Plasma, s.r.o.

se sidlem: Na Hutmance 347/2, 158 00, Praha 5
ICO: 45309787

DIC: CZ45309787

Bank. spojeni:

C. Gétu:

ID dat. schranky: wraa6k8

Zastoupena: Ing. Jitim Vyskocilem, CSc., jednatelem

Zapsana v obchodnim rejstfiku vedeném Méstskym soudem v Praze, spis. zn. ¢. C 8318
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(dale jen ,,Dalsi ucastnik €. 2 Dil¢iho projektu)

a
Nazev: Fakultni nemocnice v Motole

se sidlem: V Uvalu 84/1, 150 06, Praha 5

ICO: 00064203

DIC: CZ00064203

Bank. spojeni:

C. uctu:

Zastoupena: JUDr. Miloslavem Ludvikem, MBA, feditelem

Zapsana jako statni prispévkova organizace

(dale jen ,,Dalsi ucastnik ¢. 3 Dil¢iho projektu”)

a
Nazev: Vakuum servis, s.r.o.

se sidlem: Hasic¢ska 2643, 756 61, Roznov pod Radhostém
ICo: 26793075

DIC: CZ26793075

Bank. spojeni:

C. uctu:

ID dat. schranky: apc9m79

Zastou

pena: Ing. Jitim Kubaném, jednatelem

Zapsana v obchodnim rejstfiku vedeném Krajskym soudem v Ostravé, spis. zn. ¢. C 27262

(dale jen ,,Dalsi ucastnik €. 4 Dil¢iho projektu)

Dalsi ucastnik Dilciho projektu a Prijemce Dilciho projektu spolecné jen ,,Smluvni strany*)

1.1.

1.2,

2

Zakladni ustanoveni

Dodatkem €. 5 ze dne 29. 3. 2022 ke smlouvé o ustanoveni Narodniho centra kompetence pro
materialy, pokrocilé technologie, povlakovani a jejich aplikace uzaviené dne 29. 5. 2018 (dale
jen ,Smlouva o NCK“) se Smluvni strany dohodly na pravidlech spoluprace v rdmci navrhu
projektu poddvaného do 2. vefejné soutéie vyhldsené Technologickou agenturou Ceské
republiky v Programu na podporu aplikovaného vyzkumu, experimentdlniho vyvoje a inovaci
Narodni centra kompetence.

Technologickd agentura Ceské republiky navrh projektu dle €l. 1.1. podpofila a dne 31. 1. 2023
uzaviela s Fyzikalnim Gstavem AV CR, v. v. i. smlouvu o poskytnuti podpory ¢. 2022TN02000069
(dale jen ,,Smlouva o poskytnuti podpory”) na realizaci projektu ¢. TN0O2000069 s ndzvem
,Narodni centrum kompetence pro materialy, pokrocilé technologie, povlakovani a jejich
aplikace” (dale jen ,,Projekt”).

Dilci projekt
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2.1. Rada Narodniho centra kompetence pro materialy, pokrocilé technologie, povlakovani a jejich
aplikace (dale jen ,,Rada NCK*) schvdlila navrh dil¢iho projektu:

2.1.1. Nazev dil¢iho projektu: Plasma gasification of medical waste
2.1.2. Cislo dil¢iho projektu: TN02000069/004

2.1.3. Doba ieseni dil¢iho projektu:  6.9. 2023 - 31. 12. 2025

2.1.4. Prijemce dil¢iho projektu: Fyzikalni Gstav AV CR, v. v. i.

2.1.5. Hiavni fesitel diléiho projektu: ||| GG

(dale jen ,Dilci projekt”).

2.2. Dilci projekt je soucasti Projektu (jehoZ jsou Smluvni strany ucastniky), vztahy Smluvnich stran
pfi feSeni Dil¢iho projektu se proto zaroven fidi i Smlouvou o poskytnuti podpory a Smlouvou o
NCK, které upravuji podminky realizace dil¢ich projektd a s nimi spojend prava a povinnosti jejich
Gcastnikd.

2.3. Specifikace Dil¢iho projektu, véetné rozdéleni cinnosti mezi ucastniky Dil¢iho projektu, vyse

jejich podpory, cilCi a predpokladanych vysledk( Dil¢iho projektu, je uvedena v Priloze €. 1 této
smlouvy -,,Navrh dil¢iho projektu” (dale jen ,Priloha ¢. 1“).

3 Rizeni a koordinace Diléiho projektu

3.1. Pftijemce Dil¢iho projektu je opravnén koordinovat a fidit Dil¢i projekt, rovnéz kontrolovat plnéni
jednotlivych ukoll DalSich Gcastnikd.

3.2. Prijemce Dil¢iho projektu povéfil ¢innostmi uvedenymi v odst. 3.1. , e-mail:
, ktery je ke dni uzavreni této smlouvy s nim v pracovnépravnim vztahu (dale jen
,ManaZer Dil¢iho projektu”). Osobu ManaZera Dilc¢iho projektu lze zménit ozndmenim Radé

NCK s Uucinnosti zmény ke dni doruceni tohoto oznameni.

3.3. Manatzer Dil¢iho projektu v soucinnosti s hlavnim resitelem Dil¢iho projektu ma zejména tato
opravnéni:

3.3.1. specifikovat / zpfesriovat Ukoly Dalsich ucastnikt Dil¢iho projektu vymezené v Ptiloze €.

1 a rozpracovat harmonogram Dil¢iho projektu s ohledem na dosaZzeni ocekavanych

vysledk a cil Dil¢iho projektu;

3.3.2. svolavat kontrolni schlizky za Gcelem kontroly vécného a finan¢niho plnéni Dil¢iho
projektu a v pripadé zjisténi nedostatkl poZadovat jejich napravu;

3.3.3. vyzadovat od DalSich ucastnik( Dil¢iho projektu podklady/zpravy o postupu realizace
Dil¢iho projektu;

3.3.4. vydavat pokyny potfebné pro realizaci Dil¢iho projektu.
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4 Povinnosti DalSich ucastnikd Dil¢iho projektu

4.1. Kazdy Dalsi ucastnik Dil¢iho projektu bere na védomi, Ze Ptijemce Dil¢iho projektu odpovida za
plnéni povinnosti vyplyvajicich z pravidel poskytnuti podpory tak, jak jsou definovany ve
Vieobecnych podminkach TA CR. Daldi i¢astnik Diléiho projektu je povinen poskytnout veskerou
potfebnou soucinnost k tomu, aby Prijemce Dil¢i podpory mohl plnit vySe uvedené povinnosti.

4.2. Dalsi ucastnik Dilciho projektu se zavazuje zejména

4.2.1. cerpat a vyuZivat vefejnou podporu v souladu s pravidly jejiho poskytnuti,

4.2.2. vést o jednotlivych ¢astech poskytnuté verejné podpory samostatnou Géetni evidenci v

v

souladu se zdkonem ¢. 563/1991 Sh., o Udetnictvi, v platném znéni, a déale vést
oddélenou ucetni evidenci uznanych nakladd a oddélenou evidenci prijm( a nakladd,

4.2.3. realizovat na néj pfipadajici plnéni ve stanoveném rozsahu a ¢ase a ucinit i pripadné dalsi
ukony potrebne pro dosazeni deklarovanych cilt Dil¢iho projektu,

4.2.4. predkladat Radé NCK podklady / zpravy o postupu feseni Dil¢iho projektu, zejména
hodnotici zpravy Dil¢iho projektu, a zaroven podrobit se poZadavkiim Rady NCK na
doplnéni ¢i uptfesnéni téchto dokumentd,

4.2.5. predavat Radé NCK informace o zménach jeho osoby nebo jeho pracovnikd podilejicich
se na fedeni Dil¢iho projektu, pokud by mohly mit vliv na fedeni a cile Dil¢iho projektu,
nebo zménu udajd zvefejiiovanych v Informacnim systému vyzkumu, experimentalniho
vyvoje a inovaci,

4.2.6. poskytovat Prijemci Dil¢iho projektu nezbytnou soucinnost,

4.2.7. ¥idit se pokyny ManaZzera Dilciho projektu dle odst. 3.1.

5 Financni podminky
5.1. Celkova verejna podpora na feseni Dil¢iho projektu ¢ini 23 265 000,- K¢.

5.2. Specifikace finan¢nich podminek ucasti Smluvnich stran na reSeni Dil¢iho projektu je uvedena v
Pfiloze €. 1.

5.3. Prijemce Dil¢i podpory poukaZze na bankovni ucet kazdého z DalSich Ucastnikl na néj pripadajici
Cast verejné podpory ve lhaté 14 dnl

5.3.1. ode dne uzavieni této smlouvy v prvnim roce realizace Dil¢iho projektu,

5.3.2. ode dne, kdy vefejnou podporu obdrzi od Poskytovatele podpory, v nasledujicich letech
realizace Dil¢iho projektu.

5.4. Schvalené naklady vynalozené na feSeni Dil¢iho projektu v dobé ptede dnem nabyti Ucinnosti
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této smlouvy, avsak nikoliv dfive, nez je den uvedeny jako zacatek reseni Dilc¢iho projektu
v Zavaznych parametrech rfeseni Dil¢iho projektu a soucasné po dni schvaleni Dil¢iho projektu
Radou Centra, budou povaZovany za uznatelné naklady, a tedy zpusobilé k financovani
z poskytnuté podpory.

6 Prava nezbytna k reSeni Dilciho projektu a prava k hmotnému
majetku

6.1. Smluvni strana, ktera mda pravo k predmétu dusSevniho vlastnictvi, které je nezbytné k
uskute¢néni Dilciho projektu, poskytne druhé Smluvni strané oprdvnéni k jeho uZivani. Toto
opravnéni bude omezeno pouze na ucel dany Dil¢im projektem.

6.2. Smluvni strana, ktera opravnéni dle odst. 6.1 poskytla, ma pravo kontroly jeho vyuZiti a pfijemce
tohoto opravnéni je povinen tuto kontrolu vZdy strpét.

6.3. Podminky, za kterych bude opravnéni dle odst. 6.1 poskytnuto, nesmi naplfiovat znaky zakazané
neprimé verejné podpory dle Sdéleni Komise ,Ramec pro statni podporu vyzkumu, vyvoje a
inovaci” (2022/C 414/01).

6.4. Pro upravu vzajemnych prav a povinnosti smluvnich stran k dusevnimu vlastnictvi vnesenému
smluvnimi stranami do fesSeni Dil¢iho projektu a k hmotnému majetku se dale pouziji ustanoveni
¢l. Xl odst. 1 az 6 Smlouvy o NCK.

7 Prava k vysledkim Dilciho projektu
7.1. Predpokladané vysledky Dil¢iho projektu jsou uvedeny v Pfiloze €. 1.

7.2. Rozdéleni prav k vytvorenym vysledklm Dil¢iho projektu bude odpovidat mife, jakou Smluvni
strany pfispély k jejich vzniku s tim, Ze rozdéleni prdv zaroven bude vidy respektovat zakaz
neprimé verejné podpory dle Sdéleni Komise ,,Ramec pro statni podporu vyzkumu, vyvoje a
inovaci” (2022/C 414/01).

7.3.  Smluvni strany se dohodly na nésledujicich pravidlech pro vyuzivani vysledkd Dilciho projektu:

a) Vysledky Dilciho projektu ve spolecném vlastnictvi vice smluvnich stran je opravnén
samostatné uzivat k nekomercnim aceldm, tj. pro vyzkumné, vzdélavaci a publikacni ucely
kazdy spoluvlastnik daného vysledku, neohrozi-li tim prava spoluvlastnikd na primyslové
vyuZziti téchto vysledkd.

b) Podminky komeréniho vyuZiti vysledk( Dil¢iho projektu upravi smluvni strany ve zvlastni
smlouvé o vyufZiti vysledkd Dil¢iho projektu, kterou se zavazuji mezi sebou uzavfit (Smlouva
o vyuziti vysledkd). Komerénim vyuZitim se rozumi zejména uZziti v podobé zavedeni vyroby,
vlastni vyroby, nabidky, prodeje a propagace, v¢. uvadéni na trh, a to bez omezeni mnozstvi
vyroby nebo prodeje a bez omezeni geografického. Podminky vyuziti vysledk( Dil¢iho
projektu musi byt v souladu s § 16 odst. 4 ZPVV a musi respektovat principy a pravidla pro
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vyuzivani vysledk( dle Sdéleni Komise ,Ramec pro statni podporu vyzkumu, vyvoje a
inovaci” (2022/C 414/01) tak, aby nedochazelo k poskytnuti nepfimé statni podpory.

7.4. Smluvni strany jsou opravnény poskytnout vysledky Dil¢iho projektu pouze za uplatu ve vysi
odpovidajici alespon jejich trzni cené. Pokud tuto nelze objektivné zjistit, postupuji jako radny
hospodar tak, aby ziskaly co nejvyssi moznou protihodnotu, kterou je mozné zpravidla stanovit
souétem nakladl na dosazeni vysledku a pfimérenym ziskem. Vyse Uplaty za poskytnuti vysledku
Dil¢iho projektu subjektu, ktery k jeho vzniku pfispél ze svych zdrojl, mlZe byt vyse sniZzena o
vysi takto poskytnuté neverejné podpory.

7.5. Smluvni strany jsou povinny zajistit vysledkim Dil¢iho projektu adekvatni ochranu podle
predpisl v oblasti prava dusevniho vlastnictvi.

7.6.  Pro Upravu prav k vysledkiim Dil¢iho projektu se déale pouziji ustanoveni ¢l. XI odst. 7 az 11
Smlouvy o NCK, nestanovi-li tato smlouva jinak.

8 Micenlivost

8.1. Nedohodnou-lise Smluvnistrany v konkrétnim ptipadeé jinak, jsou veskeré informace, které ziska
jedna Smluvni strana od druhé Smluvni strany a které nejsou obecné zndmé, povazovany za
davérné (dale jen ,diivérné informace”). Smluvni strana, ktera je ziskala, je povinna ddvérné
informace uchovat tajnosti a zajistit dostate¢nou ochranu pred pfistupem nepovolenych osob
k nim. Nesmi dGvérné informace sdélit Zadné dalsi osobé s vyjimkou svych zaméstnancd, ktefi
jsou povéreni realizaci Dil¢iho projektu. Jinym osobam, které jsou povéreny Cinnostmi v rdmci
realizace Dilc¢iho projektu, mize Smluvni strana sdélit diivérné informace jen tehdy, pokud s nimi
uzaviela dohodu o zachovani mlicenlivosti v obdobném rozsahu. Povinnosti Smluvnich stran
zverejnit urcité informace o Dil¢éim projektu vyplyvajici z povinnosti kterékoliv Smluvni strany
jako ucastnika Projektu vSak nejsou timto ustanovenim dotcéeny.

8.2. Povinnost ml¢enlivosti plati beze zmény i po skonéeni Dil¢iho projektu.

9 Implementace vysledku Dilc¢iho projektu

9.1. Dalsi ucastnik Dil¢iho projektu se zavazuje v souladu s ¢ldnkem 13 VSeobecnych podminek TA
CR spolupracovat na pfipravé implementacniho planu k vysledkiim Dil¢iho projektu a na jeho
plnéni.

9.2. Na vyzvani ManaZera Dilciho projektu je Dalsi ucastnik Dil¢iho projektu povinen poskytovat
podklady pro implementaci po obdobi tfi let po skonéeni Dil¢iho projektu.

10 Sankce za poruseni povinnosti DalSiho ucastnika Dilciho projektu
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10.1. V pripadé, Ze bude uloZena sankce nebo odvod kvlli poruseni povinnosti, zavazuji se Smluvni
strany postupovat spolec¢né tak, aby bylo dosazeno jejich zmirnéni nebo zruseni a k tomu vyuzit
veskeré rozumné a primérené pravni prostredky obrany.

10.2. Nabude-li sankce nebo odvod v souvislosti s porusenim povinnosti Dalsiho Ucastnika Dil¢iho
projektu pravni moci, je Dalsi Uc¢astnik Dil¢iho projektu k vyzvé Ptijemce Dil¢iho projektu povinen
poukazat na jeho ucet platbu ve vysi poZadované sankce.

11 Doba trvani smlouvy
Tato smlouva se uzavird na dobu feseni Dil¢iho projektu a nasledujici obdobi potfebné pro
vyhodnoceni jeho vysledkd ve smyslu ¢lanku 11 Vieobecnych podminek TA CR.

12 Zavérecna ustanoveni

12.1. Vztahy touto smlouvou neupravené se Fidi pravnimi predpisy platnymi v Ceské republice, a to
zejména zakony €. 130/2002 Sh., o podpore vyzkumu, experimentalniho vyvoje a inovaci
z verfejnych prostfedkd a o zméné nékterych souvisejicich zdkond, a ¢. 89/2012 Sb., obéansky
zakonik, v platném znéni.

12.2. Veskeré zmény nebo doplnky této smlouvy mohou byt uzavieny pouze formou dodatku k této
smlouvé podepsaného opravnénymi zastupci Smluvnich stran.

12.3. Smluvni strany berou na védomi, Ze tato smlouva podléha povinnosti zvefejnéni v registru smluv
ve smyslu zdkona ¢. 340/2015 Sb., o zvlastnich podminkach Gcéinnosti nékterych smiuy,
uverejiovani téchto smluv a o registru smluv (zdkon o registru smluv). Zvefejnéni smlouvy zajisti
PFijemce Dil¢iho projektu.

12.4. Tato smlouva nabyva ucinnosti jejim zverejnénim v registru smluv.

12.5. Prilohou této smlouvy je Ptiloha ¢. 1 —,,Navrh Dil¢iho projektu”

Dne: 10. 1. 2024 Dne: 23. 10. 2023

Pfijemce Dil¢iho projektu Dalsi ucastnik €. 1 Dil¢iho projektu

RNDr. Michael Prouza, Ph.D., feditel prof. RNDr. Radomir Panek, Ph.D., reditel

Fyzikalni Gstav AV CR, v. v. i. Ustav fyziky plazmatu AV €R, v. v. i.
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MAT

Dne: 30. 10. 2023

Dalsi ucastnik €. 2 Dil¢iho projektu

Ing. Jitim Vyskocil, CSc., jednatel
HVM Plasma, s.r.o.

Dne: 25. 10. 2023

Dalsi ucastnik €. 4 Dil¢iho projektu

Ing. Jiti Kuban, jednatel
Vakuum Servis, s.r.o.

Dne: 20. 12. 2023

Dalsi ucastnik €. 3 Dil¢iho projektu

JUDr. Miloslav Ludvik, MBA, feditel
Fakultni nemocnice v Motole
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Navrh dilé¢iho projektu

TN02000069

Projekt 2. vefejné soutéZe Programu Narodni centra kompetence

ZAKLADNI UDAJE

Nézev projektu |NCK MATCA (Narodni centrum kompetence pro materiély, |
Poradové ¢islo diléiho projektu (DP) _
Nézev DP Plasma gasification of medical waste |
\dentifikani kéd DP [TN02000069/004 ]
Zatatek feSeni DP mésic- rok-
Konec feSeni DP mésic- rok-

Pozn. Podavany 3-lety projekt je prvni ¢asti planovaného 6-letého projektu

Datum schvéleni DP Radou centra | |

Strucné shrnuti DP

Zdivodnéni DP The project is the continuation of the activities started within
NCK1, where sets of different fuel materials (waste) were
investigated in combination with two plasma sources. It has been
verified that hospital waste is relatively rich in energy and,
combined with the disposal fees, makes its use for plasma
gasification commercially realistic.

Within NCK2, the main focus shifs to the construction of the new
prototype of the plasma gasification chamber and its connection
to the existing waste-processing line (i.e. conventional
incineration) at the premises of the project partner FN Motol,
where the plasma gasification should be running in parallel and
serving as a demonstrator of this new technology.

Komercializa¢ni uplatnéni DP The main vision is the commercial deployment of a new
technology that would contribute to the general technological
progress in 2 essential areas, which are also in line with the subset
of goals within the Green Deal called "Fit for 55":

- ecology - safe disposal of hazardous waste (due to the use of
very high temperature typically ~3000°C or more applied directly
to the processed material)

- energetics - utilization of surplus electricity (mainly from solar
power plants) and storing it in chemical products (syngas) while
simultaneously eliminating various waste materials

For research institutions, this project is a unique opportunity to
work on topics on the border of science and technology
expanding the knowledge background and having the potential of
creating new scientific results, for example testing the little-
explored plasma jet's regimes, where its high temperature and
energy allows either creation of new materials and structures or
exploration of media for energy storage.

For participating companies, it is an opportunity to prepare a new
product in their portfolio and thereby improve longer-term
economic stability based on a better position on the market
thanks to the utilization of latest scientific results and thus having
a technological lead over the competitors.




Cil DP The set of goals for the NCK2 is planned in order to gather
adequate knowledge and experience (within the entire 6-years'
project) needed for the design, construction, testing and
commissioning of a pilot plasma gasification apparatus (Gprot -
functional prototype). A total of 14 results are planned, of which
5 are in the Ztech category. Furthermore, the possibility of
publishing selected scientific results is expected (after agreement
with industrial partners). Specific topics are then divided into two
basic areas and described more in detail in the Results tab and
also in the attached project schedule.

Scientific topics:

- addition of water / steam

- dosing of fuel directly into the plasma jet

- flue gas cleaning at elevated temperatures

- transformation of energy into a liquid medium

Pilot system construction:

- analyses and calculations of the energy balances from the
performed experiments under various conditions

- the design of the gasification chamber prototype (a multi-round
iterative proces)

- hazardous waste dosing concept (efficient and practical handling
of the infectious waste)

Due to the close connection of the topics and the need to make
decisions based on interim results, a proposal is now being
submitted for the first 3-year project (2023-2025), containing
realistically foreseeable outputs (8) and optimal group of project
participants.

Subsequently, it is planned to continue with a second 3-year
project (2026-2028), which would then contain 6 more outputs,
including the main one, i.e. a prototype of a pilot apparatus for

ZAPOJENI UC

conducting plasma gasifications tests in diferrent configurations

construction and assembly, financing beyond NCC2 framework

overall project material ly

premises preparation and operational tests of pilot apparatus
of the for the pilot
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Popis.

Uplatnéni na trhu

| TN02000069//004-V01

Plasma torch experiments with the

addition of water / steam (outside the,

chamber configuration).

Exploring the potential of available HW equipment (i.e. WSP and MW
plasma torches & steam supply) in terms of syngas composition
improvement. It will include a series of tests with the plasma torch
placed on a special holder in the “open configuration”, where it is
possible to observe the progress of the water decomposition in the
lasma jet. This means - if under the given conditions (electrical input,
absolute gas flow rates, ratio between central and tangential gas flows
creating the shape of the plasma jet) - allthe added water has been

A necessary technological basis for more efficient deployment of
existing plasma sources, which could then achieve better energy and
economic results in the plasma gasification process. As a general rule,
the more water (vapour) is added into the working gas mixture, the
more hydrogen in the resulting energetic syngas s present. The
unknown parameter to be explored is then the absolute percentage of
hydrogen in syngas as a function of process conditions and type of
plasma torch used. his output addresses the relabity of operating

The ultimate ic goal would be
of water vapour as only working gas, which might be limited by some
plasma torch configurations to be explored. As an additional parameter,
the temperature in different parts of the plasma jet will be monitored
by the OES method.

f the plasma torch, while the hydrogen content in syngas
will be the subject of the output V04,

[ TN02000069//004-V02

Energy and economic balance of
plasma gasification process
(ver. 1).

[Analysis of input and output parameters of plasma gasification process
based on currently available data. Firstly ~ set of data created in the

f several

A necessary prerequisite for the construction plan specified in the
output VO3. We willtry to answer the question of whether to construct
the pilot apparatus with a single-chamber design (e.g. having a warmer
and a colder zone) or as a two-chamber design, i.e. a primary chamber
opearated at a lower temperature (with some involvement of the
incineration regime) and a secondary chamber operated at a higher
temperature (closer to the ideal gasification regime). The new insight
will be the economic analysis of the operation (inspired by some similar
blished earlier in the literature, but with updated input

process regimes in the waste processing apparatus. They are:

- gasification (preferred mode with the possibility of the cleanest output

product, s most kelythe most encrgy-demandingcnel.
mode,

can be present n l three possibl states of matter)

- conventional incineration (cheapest one, but with a large amount of

unwanted flue gases and relatively large proportions of solid residues).

products

prices of electricity, gas, waste fees etc.).

| TN02000069//004-V03

Construction design of the pilot
apparatus for the gasification of the
hospital waste.

This will be the first proposal of the design of the spatial and functional
arrangement of the pilot system of plasma gasification to be placed in
the premises of FN Motol utilizing outputs from analysis in V02. We will
also try to include as much as possible knowledge from the published
literature, where various concepts for both municipal and medical waste
were studied. The most crucial design features f

The design plan proposal starts the construction of the pilot apparatus.
a5 the main commercial output of the entire project. The goal here s to
create a solid, but also sufficiently flexible design basis for later
optimization activities.

Another important aspect is the appropriate dimensioning of the size of

the entire systs that it can be integrated into several standardized

process regimes (preferred gasification and optional

and thus (by making it easily expand the

of pyrolysis or incineration) and their spatial (for
which zone of the chamber should support which regime). Furthermore,
it should for the number and of the
plasma torch (or more torches) and also some variable module of the
fuel dosing (as it islikely that the decision about the input fuel
processing procedure will not yet be fixed at this timepoint).

ofits later commercial operation.

And yet another sub-goal is to start the active involvement of the
project partner FN Motol, where regular coordination activities on
integration of the plasma gasification system will be need.

[ TN02000069//002-V04

Plasma torch experiments with the
addition of water / steam (connected
o the chamber).

Practical of a procedure that improves

the output V01 and applying them to

the medical waste). In this series of experiments, we will verify selected
operating conditions that have been identified as interesting or
promising both in the configuration with the "solo plasma torch” (V01)
and in the analyses of regimes (V02). By performing these tests, valuable|
data sets (input parameters, as well as the amounts and composition of

refinement of the energy-economic analysis, version 2 defined as the
output V06,

The core result should be a complex comparison of process output
products when the maximurm amount of water is added (and therefore
maximurm hydrogen percentage is obtained) against the reference
conditions with the same fuel, plasma torch and input process
parameters, just without the added water

of syngas and thus its usability from the energy and
economy point of view and making the plasma gasification process more|

. Based on results with the
“solo plasma torch", we wil verify the actual upper limits of hydrogen
amounts that could be obtained with maximum possible additions of
either directly into the plasma torch and/or into the chamber
or a combination of them) and allthis at the same time adding hospital
waste as planned fuel. This should be, in fact, the demaonstration of the
most attractive conditions (output products) of the plasma gasification
process.

| TN02000069//004-V05

Plasma torch experiments with the
fuel in the gaseous

New topic on the border of science and technology, in which fuel would
be added directly into the flowing working gas mixture and thus directly
exposed to much higher temperatures within the plasma discharge.

Ani ipt making use of ig ge of the MW/
plasma torch design, when the MW energy is applied directly to the
working gas containing certain amount of fuel and flowing through the
plasma jet, which (in the case of the MW plasma torch) is wider and
such an application is possible.

The core result should be a complex comparison of process output
products when the gaseous fuel s added into the chamber e,
indirectly with respect to the plasma torch) against the innovative
setup, when it is brought through the plasma jet (i.e., directly with
respect to the plasma torch).

As the fuel, we would like to test practically available gaseous media
such as methane, natural gas, propane-butane, syngas

theoretical possibility of connecting the output back to the input), or
even pure hydrogen.

This concept could enable operation of the MW plasma torch in
significantly more efficient regime that would be reflected in better
economical parameters. Synergistic utilization of results and experience
obtained within the tests with water vapor (V01 and V04) is expected. It
is a risky, but still reasonably realistic goal, the fulfillment of which may
require certain design modifications of the plasma torch, requiring an
active cooperation with the manufacturer company Muegge (DE). This
would be the basis for the exhanced range of commercial applications of|
their product therefore motivating the company to participate.

[ TN02000069//002-V06

Energy and economic balance of
plasma gasification process
(ver. 2)

[The second analysis of energetical and economical aspects of plasma
gasification process building on previous results of the output V02 and
adding more parameters directly related to the planned pilot system
(v03), utilization of water vapour (V04) and continuously accumulated
level of experience. We will try to run a series of simulations to show
again what the energy and economical balances of the different modes
{preferre gaslication and supplementary optiona pyalysand

and in the current
pilot system chamber deslgn By making the theoretical sensitivity

analysis, we will attempt to identify the level of impact of selected
hardware components. Furthermore, we will make an extrapolation
analysis of the energy and economic profitability at different chamber
sizes (for the sake of interest, how the economic profitability would
work out for plants with different waste processing capacities).

This output will involve both contributions from internal projects
partners as well as from subcontractors to complete the knowledge base|
necessary for the decisions about the design the of the pilot system.
More specifically, this output should provide enough background
information to make the final decision on the type of plasma torch (i.e.
which plasma torch technology will be suitable - DC, MW or RF). This is
important from the time point of view - to place an order for
production, so that the final version of the plasma torch could be
manufactured in time within the whole 6-years' project).




| TN02000069//004-V07

Manufacturing and assembly (first set
of components) and construction
design (second set of components) of
the pilot apparatus.

[ TN02000069//004-V08

Plasma torch experiments with the
fuel in the lig

[The manufacturing and assembly are continuous (ie. still running)
activities that were started in the framework of the output V03 and

This activity will involve the active participation of internal and external
commercial partners (with possible financial contribution) and creates a
solid basis for a wider commercial deplyoment of this technology.

More specifically, the production of components according to the
specifications from the output VO3 will take place at various suppliers -
internally HVM/AVIKO, Vakuum Servis, subcontractors SMS-CZ

the designs of selected components are fixed. Also, suitable sets of
components will be separately tested for functionality (depending on

Plzefi, Strojon Pardubice or others.
Later commercial expansion may require the creation of a new company.
focused on this product, where existing network of mutual and other

space availability) either in the IPP, HVM labor directly at the
premises of FN Motol.

The construction design (of the second set of components) should within|
this output define the key blocks of the pilot system and their functions,
namely:

- input fuel processing unit - suggestion of the construction

- chamber design - review and possible update of the 1- or 2- chamber
design (previously suggested in V03) and spatial nthe
transport container (would it fit in 2 or more containers ?)

- plasma source (technology recommendation from VO, size, number
and spatial distribution of plasma torch(es) within the chamber)

- syngas handling - combustion in a separate engine / turbine o
recirculation back into the gasification process

- sensors' circuits (where to place and how to equip modules for
monitoring of gas composition, ensuring the workers' safety etc.)

- gas cleaning unit - strategic decision if this module will be delivered by
the subcontractor (Institute of Energy, UCT Prague) or utilizing the
equipment avaible at FN Motol

- control system (computer system from exernal supplier)

from
active cooperation will be a clear advantage.

Further elaboration of the new science-technology topic that was
started within the output V05 and taking the challenge of optimising it
for the direct addition of liquid fuels into the plasma jet. This may
involve some design modifications of the standard plasma torch

Similarly to V0S, this concept could also enable the operation of the
MW plasma torch in significantly more efficient regime, but expanding
the range of possible fuel material to be processed. Synergistic

it to the state of the art level in its branch.

In the case of liquid fuels, the new and safe maximum flow rates will
have to be verified (both for the fuel medium itself, for the carrier
working gas and also the possible addition of water).

The core result should be the comparison of process output products

brought through the plasma jet (i.e., directly with respect to the plasma
torch).

Itis possible that from ongoing experience with the fulfillment of the
previous outputs (VO1, V04, V05) we will perform the pre-tests of
selected (safe) liquid fuels in the "solo plasma torch” configuration in
order to verify the operating conditions (plasma torch input power, gas
flows and their ratios in the central / tangential zone, etc.) under which
the fuel is actually fully decomposed.

of results and ‘within the previous topics
V04 (water vapor) and V05 (gaseous fuel) is assumed.
The liquid form of fuel tself already offers a much more attractive and
wider commercial application because liquid fuels can be a product of
pyrolysis (e.g. oil from the processing of used tires) or directly collected
a5 a raw material - used car oil, oil from gastronomy, etc.).

[To02000069//004-vo9

| TN02000069//004-V10

[ 1

| TN02000069//004-V12

[mo02000069//004-v13

| TN02000069//004-V14.

[TN02000069//004-V15

[TN02000069//002-V16

[TN02000069//002-v17

[TN02000069//002-v18

[TN02000069//004-V19

[TN02000069//002-V20

[TN02000065//004-v21

[TN02000065//004-v22

[TN02000065//004-v23

[TN02000069//002-V24

[TN02000069//004-V25

[TN02000069//002-V26

[TN02000069//002-V27

[TN02000069//002-V28

[TN02000065//004-v29

[TN02000069//002-V30
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Role Cinnosti v DP Organizace
[celkovy dilciho projektu | Fyzikalni tstav AV CR, v.v.i. |
Clen Fesitelského tymu [realizace experimenta [Ustav fyziky plazmatu AV ER, v.v.i. |
Clen Fesitelského tymu )| [management komercializace [HvVM PLASMA, spol. s r.o. |
Clen Fesitelského tymu [ financi projektu [Fyzikaini ustav AV CR, v.v.i. |

[ aparatury | Vakuum servis s.r.0 |

I

len Fesitelského tymu

len Fesitelského tymu [ prostor pro aparaturu__ | Fakultni nemocnice v Motole |

len fesitelského tymu [analyza produkta procesu zplyriovani _|Ustav fyziky plazmatu AV CR, v v.i. |

len fesitelského tymu [priprava a realizace experimentd [Ustav fyziky plazmatu AV ER, v.v.i. |
len fesitelského tymu [priprava a realizace experimentd [Ustav fyziky plazmatu AV ER, v.v.i. |
len fesitelského tymu fl [analyzy exp. é bilance) [Ustav fyziky plazmatu AV ER, v.v.i. |

len fesitelského tymu [realizace exp. (obsluha plazmatronu) _[Ustav fyziky plazmatu AV CR, v v.i. |

Clen fesitelského tymu konstrukéni navrhy, montazni price  |HVM PLASMA, spol. s r.0.

[materialové analyzy Fyzikélni Gstav AV CR, v.v.i. |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |
Nazev Gastnika |

Clen Fesitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu

[Glen resitelského tymu
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