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act for Work

«rpl4_143 Vacuum components branch fram Li to El including supporting frames (7P14_143Vakuové komponenty z U do El včetně podpůrných konstrukcí)“

concluded in accordance with Section 2586 et seq ať Act No. 89/2012 Coll., Civil Code(hereinafter the ‘Civil Cade“) (hereinaher the “Contract“).

I. Contractual Parties:

1. Client:

Pyzikáiní ústav AV ČR, v. v. L,
With its Seat at: Na Slovance 2
Post cade 182 21 Praha 8
Represented by: prof. Jan Řídký, DrSc. - Director

Registered iii the pubilc research institutions registry maintained by the Ministry ofEducation, Youth and Sports of the Czech Republic,

Banking details:
Československá obchodní banka, a.s.,
Account No.: 2106551053/2700

ID No.: 68378271
VAT No.:CZ68378271
(hereinafter the “Client“ ar “Contracting Authority“ ar the “Customeť‘)and

2. Contractor:

Pfeiffer Vacuum Austria GmbH
with its registered office at: Diefenbachgasse 35, AT1150 Wien, Austriaregistered In Industriai Court of Vienna • FN 125744 t‘,
represented by Ing. Reinhard Schnitzler, function/acting as director,Bank: UniCredit Bank Austria AG, Swift/WC: BKAUATWW, bank cade: 11000, Account:09604401100, (BAN: AT9 71100009604401100
Account number registered wlth the tax administrator (only applicable If Seiler is domiciled InCZ):
Id. No.: FN 125744v
Tax Id. No.: ATU15088508
(Hereinafter the “Contractor“ ar the “Supplieť‘; the Client and the Contractor may bereferred to herem jointly as the “Contractual Parties“ ar with respect to each individually asthe “Contractual Party“).
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II. FUNDAMENTAL PROVISIQNS:

1. The Client Is the recipient oř tunding provided by the Ministry oř Education, Vouth and Sports
ot the Czech Republic for the Project “ELl: Extreme Light Infrastructure“, Reg. No.
CZ.i.05/1.1.00/02.0061, granted within the framework of the Operational Program Research
and Development for lnnovation (“OP RDI“), Priority Axis I European Centers ot Excellence,
Area ot lntervention 1.1. European Centers oř Excellence (hereinatter the “ELI-Beamlines
Projeď‘).

2. The aim ot the ELI-Beamiines Project Is to construct and operate an international research
laboratory (research tacility) using the Iatest generation ot laser Technology and to
subsequently implement a number ot future projects In basic and applied research. The
objectives, extent and aims ot the ELI-Beamlines Project are given In more detail in the
European Commission Decision dated 20.4.2011, Ret. No. C(2011) 2753 on major project
“ELl: Extreme Light lnfrastructure“ and In the decision ot the Ministry oř Education, Youth
and Sports ot the Czech Republic dated 2.8.2011, Ret. No. 26310/2009-45 and In the
documents related to these decisions. At the same time, the ELI-Beamlines Project torms an
integral part Of the Czech roadmap ot large infrastructures for research, development and
innovations, approved by the Government ot the Czech Republic.

3. The ELI-Beamlines Project is one ot the pillars within the so-called ESFRI Roadmap created by
the European Strategy Forum on Research lntrastructures which was tormed at the behest ot
the European Commission to establish a network ot pan-European research centres at the
most advanced scientitic levels whose alm Is to facilitate, within the tramework Of speciFic
scientific tocus ot each such research centre, a tully open access into these tacilities to
scientific workers exclusively on the basis ot their scientitic excellence (Le. without regard to
the legal or commercial status ot institutions or corporations they may come from).

4. In order to successfully implement the ELI-Beamlines Project it will be necessary to execute
certa{n work accordšng to this Contract. The executed work shall form an integral part ot the
intrastructure for research, development and innovations ot ELI-Beamlines In Dolní Břežany
(hereinafter the “ELI-Beamlines lnfrastructure“ or “ELI-Beamlines research centre“) and
shall be turther used to implement research projects In the area ot interaction ot highly
intensive laser radiation with materials.

5. The Contractor was selected as the winner ot a public procurement procedure announced by
the Client in accordance with Sec. 27 Act No. 137/2006 Coll., on Public Procurement, as
amended, for the public contract cafled “TP14_143 Vacuum components branch from Lito
El including supporting frames (TP14_143 Vakuové komponenty z Li do El včetně
podpůrných konstrukcOY‘ (hereinafter the “Procurement Procedure“) and preliminary
published (preliminary intormation notice) In the Official Journal ot the European Union
underthe evidence number ofthe Procurement Procedure 7501021097023.

6. The Contractor acknowledges that the Client considers the Contractoťs participation In the
Procedure, provided that the Contractor complies with all qualitication requirements, as the
contirmation of the tact that the Contractor Is capable, within the meaning ot Sec 5(1) ot the
Civil Code, ot providing performance under the Contract with such knowledge, diligence and
care that Is associated and expected oř the Contractoťs profession, and that the Contractoťs
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potentiai performance Iacking such proíessiona care wouid give rise to corresponding
lability on the Contractor‘s part. The Contractor Is prohibited from misusing his qualities as

the expert ar his economic position in order to create or eXpioit dependency oř the weaker
party ar to establish an unjustified imbaiance In the mutual rights and obligation of the
pa rties.

7. The Contractor acknowiedges that the Client is not, in connection to the subject of this
Contract, an entrepreneur, and aiso that the subject of this Contract is not related to any
business activities of the Client.

8. The documentation necessary for the eXecution of work consists of foiiowing anneXes:

a) Scope of Work, which forms an integrai Annex No. 1 hereof and contains the detaiied
description of the subject of delivery pursuant hereof (hereinafter the “Annex 1“ or
the “Scope of Work“) inciuding a set of partiai deiiverabies ot the Work (hereinařter
individua]Iy the “Deliverabie“) and its paris (hereinafter each separateiy „part of
Deliverabie“);

b) Technical specifications for the Contract form an integrai part hereof as its Annex No.
2 (hereinafter the “Annex 2“ or “Technical specification“ Or “RSD“) and the part of
Technicai specification containing conceptual design ot Devices hereof as the
“Conceptuai design“. This Technicai specification aiso formed a part oř the tender
documentation forthe Procurement Procedure In the form ot Annex No.3;

c) Schedule oř Deiiverabies, which forms an integral Annex No. 3 hereof (hereinařter
the “Annex 3“ or the “Scheduie of Deliverables“) and contains the schedule ot
dehvery oř Dehverables and its paris hereof;

d) The Contractor‘s bid submitted for the Procurement Procedure In its paris which
describes the work In technical detail (hereinařter the “Contractoťs Bid“); the
Contractor‘s Bid forms Annex No. 4 (hereinafter the “Annex 4“) to this Contract and
an integral part hereof.

e) Verification plans ot Devices pursuant to Art. V par. 4 hereof, which becomes integral
Annex No. 5 hereto (hereinafter the “Annex 5“ or the “Verification pian“);

f) The breakdown ot the Price ot Work and Payments Schedule, which forms an integral
Annex No. 6 hereof (hereinafter the “Annex 6“ or “The breakdown of the Pršce ot
Work and Payments Schedule“) and contains the price oř individual performances
hereof.

9. The Contractor declares that he possesses aU professionai quatifications to execute the work
therefore he Is authorized to carry out activities foreseen hereunder, and—there are no
obstacies on his part that would prevent him from executing the work contracted hereunder.

10. The Contractor is tully aware that the deadlines for the execution ot the work ar its paris-are
vitai for the Client with regard to the EU-Beamlines Project—Thus, damages may arise to the
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Client If the mentioned execution oř works or parts Of the work fajl to meet the delivery
deadlines that are tied into ELl overall project schedule. The Client has notified the
Contractor what are the tie-in projects‘ deadlines specified hereunder In connection with the
ELI-Beamiines Project deadlines — see www.eli-beams.eu.

11. The Contractor declares that he accepts the “risk of changed circumstances“ within the
meaning of Sec 1765(2) of the Civil Code.

lil. WQRK SUBJECT— MAUER; WORK SCQPE

1. The subject-matter hereof Is nameiy:

A. the obHgation ot the Contractor to perforrn forthe Client duly and on time, in accordance
with the terms hereof, on its own account and iiability, and within the deadlines agreed
upon herem, design, manufacture, assemble, test and denver to the Client In the place of
delivery hereof devices specified In integral Annex 1 para 1 hereto and reaching
parameters stated In Technical specification and Contractoťs Kid (hereinafter each
device ndividualiy as the “Device“ and all devices collectively as the “Devices“); The
Devices and the other parts oř the work hereof are hereinafter aiso referred to as the
“Work“,

and

(B) the obrgation of the Client to pay the Contractor, under the terms and conditions hereof,
the agreed upon price forthe executjon of the Work.

2, The Contractor Is bound to perform the Work in parts described In the Scope of Work and
designated as Deiiverabie or its part.

3. The subject-matter of the Work, inciuded In the Price of the Work hereof, are aiso changes
In the extent specified In the Annex 1 par. 3 hereto, which the Contractor Is obliged to
perlo rm,

4. The Contractor‘s obiigations hereunder, performance of which has been inciuded In the
Price of the Work, shail aiso inciude:

I. Training of persons designated by the Client, In the extent of minimum 1 training day
(a training day shan be understood a working day), in such a way that these persons
(after training) will be able to safely operate, manage, maintain, assemble and
disassembie the Device, and know the essential information that every owner and
user should know.
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IV. EQUIPMENT REQUIRED TO EXECUTE WQRK:

The Contractor shali secure such equipment that may be required to execute the Work
defined hereunder, unless this Contract stipulates otherwise.

V. RECORDING THE RESULTS OF THE WORK:

1. The outcome of Deliverahles 02 fl, D3 fl, 04 1) and DS 1) shall be technical reports
containing preliminary design of Device including au its parts, which shall contain, In
particular:

a. the drawings of parts of Device including 3 CAD models of DeVice;
b. Bill oř Materials (relevant only for Deliverable 5 hereof);
c. FEM Device analysis as stipulated In Technical specification (relevant only for
Deliverable S hereof);
d. Surface cleaning procedure proposal forthe Device;
e. Proposal of the verification pian oř each Device as stipulated below (hereinafter
the “Proposal of verification pian of DeVice“);
f. Verification matrix oř each Device as stipulated below (hereinafter the “VM“);
g. interface Contro] Document of each Device as stipulated below (hereinafter the
“I CD“);

(hereinafter the “preiiminary design of Device“).

2. Proposal of verification plan of Device shall contain especially the overail verification
approach, the model philosophy, the product matrix, the Verification strategies for the
Client‘s requirements (the interrelation between different methods and Ievels of
verification to be used to demonstrate status of compliance to requirements), the test,
inspection, analysis and review-of-design programme with the relevant activity sheets and
planning, the verification tools, the verification control methodology, the invoived
documentation, the verification management and organization and must aiso fuifil at
least the Client‘s requirements Iisted in the Technical specification. VM shall contain for
each requirement of the Client the corresponding verification method at the applicable
verification level. lCD shall define and describe au external interface aspects ofthe Device
(Electrical/Mechankal/Thermal/Optical), including physical, functional, performance and
operational constraints.

3. The outcome of Deliverab!es Dl i), D2 Ii), D3 Ii), 04 II) and D5 II) shail be technicai reports
containing detailed plan Of Device including au its parts, which shall contain, in particular:

a) FinaI drawings of alt parts oř Device (as a whole) including 3D design;
b) Manufacturing drawings of individua! parts of Device;
c) Verification plan for Device (including the update of the Proposal oř verification plan

oř Device);
d) Verification controt document for Device as stipulated below (hereinafter the

e) drafts oř aul manuals, analysis and procedures and specified In Technical
specification (e.g. for transport, installation, handling, manipulation, operating
procedures manuai and So on)

(hereinafter the “detailed plan of Device).
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4. The Client shall comment on each verification plan for the Device (pursuant Art. V par 3
Ietter c) hereof) within thirty (30) days from the date on which it was delivered. If the
Client shall not make any comments or suggestions In the above mentioned time limit,
nor In the above mentioned time limit conflrms in writing its consent to the veritication
pian of Device, it shall be deemed that the Client consents to it and the verification plan
for each Device shall be attached as Annex S to this Contract (“Verification pian“). If the
Client for any justified reason does not agree with the veritication pian ot Device, the
Contractor shail modity it according to the Ciient‘s instructions and atter its moditication
by the Contractor it shall become integral part of this Contract as Annex 5 25 mentioned
above.

S. VCD shall be in the form of matrix. For each requirement of the Client concerning the
Device VCD shall contain especially i) requirement identifier pursuant Technical
specification, Ii) requirement revision, Iii) requirement text, iv) HW/SW code — identifier
according the Contractor technical documentation, iv) verification methods, v) dose-out
status (no —open/yes —closed), v) mk to the relevant section of the Verification plan and
any planning document, vi) references to any documentation that demonstrates
compiiance to the Client‘s technical requirements.

6. The outcome of Deliverables Dl Ii), D2 Iii), D3 iii), D4 Iii) and DS iii) shall be protocols on
testing of Devices at the Contractor‘s placeJReports on the process of Testing (as stated
In Art. VI par. 3 hereof). Protocols on testing Of Devices hereof shall contain at least: i) the
Ciient‘s and the Contractor‘s information, ii) description of the Device, III) confirmation of
the performed tests pursuant to the Verification pian and analysis of results achieved, as
defined In the Technical specitication, iv) updated version ot lCD hereof, v) updated
version of VCD and vi) date ot execution by the Contractual Parties (hereinafter the
“Protocoi on testing of Device“). This provision shall apply adequately aIso on the extent
ot au Reports on the process ot Te5ting and Protocols on testing ot Devices at the research
center ELI-Beamlines as stated below.

7. The outcome ot each Deliverable Dl iii), D2 iv), D3 iv), D4 iv) and D5 iv) ‚ shail be
delivered and tested Device In place ot performance documented by Protocols on testing
ot Devices at the research center EU-Beamines, as stated in Art. Vl par. 3 hereot and
protocois on the handover ot Device/s.

8. AU submitted documents executed pursuant hereot shali be weli-structured and provided
In such level of detail so that a professional In the given area shall be able to assess the
correctness ot the Contractor‘s approach in solutions used tor the Work or its part and
the possibility ot achieving the required technical parameters defined in this Contract by
the methods used. Furthermore, the documents must contain all the facts required by
this Contract and its anneXes. Au submitted documents executed pursuant hereot shail
be prepared forthe Client in Czech and English language.

Vi. ACCEPTANCE PRQCEDURE AND FULFILMENT OF COVENANTS

1. Verification Control Board:

The Client shall set up a v Veritication Control Board to carry out preliminary and tinal
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assessment ot the resu)ts oř the Contractor‘s activities hereunder (hereinafter the
“Verification Control Board“); the Client shall notity the Contractor ot the panel‘s
composition. The Verification Control Board reviews and assesses the execution oř the Work
from its technical perspective.

2. Acceptance nrocedure oř technical reports as outputs oř Deliverables or their parts, as
5tated In Art. V hereof:

a) Preliminary assessment
I. In order to preliminarily assess the technical reports as outputs ot Deliverables hereof or

their parts, the Contractor undertakes to provide the Client with the draft ot technical
report relating to the respective individual deliverable ar its part, and corresponding to
mid- and final stages of the progress In execution ot each particular Deliverable or its part.

ii. The Client shall provide the Contractor with his comments to the submitted draft reports
or draft proposals which the Contractor shall be obliged to take into account, Le. the
Contractor shall accept all justited and materially correct comments and requirements
made by the Client. Should the Contractor consider some oř the comments ar
requirements made by the Client as materially incorrect or unacceptable, the Contractor
shall specity his reasons for refusing to accept such in writing. In the case that the Client
will not provide the Contractor with its comments within this deadline; it shall be deemed
that the Client has no comments and that he 5 obliged to issue the acceptance protocol
within the meaning ot Ietter b) ot this Art VI. par. 2 of this Contract.

iii. Should the Client reach a conclusion that a personal meeting with the Contractor Is
required in order to properly execute any Deliverable or its part, the Client shall mylte the
Contractor to attend such a meeting at the Client‘s registered offices. The Contractor shall
be obliged to attend such meeting at the Client‘s registered offices, at least once In
connection with execution ot each Order and at least once In connection with execution
of each Deliverable or its part hereot. Upon Contractor‘s request the meeting may be
replaced by videoteleconference. The Contractual Parties shall prepare a protocol
documenting evety such meeting. Should the protocol contain comments, the Contractor
shall be obliged to tollow procedure outlined in point fl. above.

b) Acceptance Certiticate

Should the technical reports comply with requirements ot the Client and contain
essentials as set forth herem, the Client shall issue to the Contractor, without undue
delay, a confirmation attesting to their acceptance (hereinatter the “Report Acceptance
Certiticate“).

The Contractoťs obligation arising on the basis ot technical report Deliverable or it part
as specified In Art. V hereoř shall be deemed to have been tulfilled by the issue oř the
Report Acceptance Certiticate contirming the completeness ot the technical report
prepared pursuant to this Contract.
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3. Acceptance procedure oí Protocol on testinR Of Devices at Contractoťs place/Report on the
process Of testing at Contractor‘s place/Protocol on testing of Device at the research center
ELI-Beamlines, as outputs of deliverables Or its parts, as stated In Art. V hereof:

a) Testing of Devices

I. The Contractor shall invite sufficiently In advance the Client to participate at the testing
of DeVice, at Ieast ten (10) working days prior to the testing pursuant to the
Verification pian.

I. During testing the compliance oř the Devices with the TechnIcal specification and
Contractor‘s Bid, and inspections and tests of Devices shall be verified In accordance
with the Verification plan.

fl. The process oř testing and its results shall be documented by the Contractor In a
Protocol on testing of Devices at the Contractor‘s place/at the research center ELl
Beamlines, which shall be signed by both Contractual Parties. Should the Protocol on
testing of Devices contain any comments of the Client on the results of the testing, the
Contractor shall respond to such comments, i.e. the Contractor shall accept all
materially correct and Iegitimate comments ar requirements of the Client. Should the
Contractor some of the comments or requirements consider materially incorrect or
unacceptable the Contractor must specify reasons for their refusal In writing.

iii. In the Case of Deliverahles Dl Ii), D2 III), D3 III), D4 III) and DS Iii) the Client Is not
obliged to be present during the testing; In such a case the Contractor shall prepare a
report on the process of testing and its results (hereinafter the „Report on the process
of testing“) and hand it over to the Client. In sucha case the provisiors of Art. VÍ par. 2
Ietter a) point Ii) and fli) and leuer b) of this Contract shall anaiogically apply on the
evaluation and acceptance ofthe Report on the process oftesting.

b) If the output of part of Deliverable hereof is the Report on the process of
testing/Protocol on testing of Devices at the Contractor‘s place, the Client shall issue to
the Contractor, without undue delay, a confirmation on the proper eXecution oř
Deliverable or its part (hereinafter the “Acceptance Certificate on testing of Devices at
the Contractor‘s place«), If the results Of testing of Device are In accordance with the
Verification plan and the results af testing presented In the Report on the process of
testing/Protocol on the testing ot Devices at the Contractors place show that Devices
fulfil In every aspect the requirements of the Client stipulated In the Technical
specification and In the Contractoťs Bid.

c) In the case of parts of Deliverables, whose output Is the Protocol on testing of Devices at
the research centre ELl — Beamlines, the Client shall issue to the Contractor, without
undue delay, a confirmation on the proper eXecution of such partial performance
(hereinafter the “Acceptance Certificate on testing ot Devices M the Research centre Ell
Beamlines«) provided that the following conditions have been simultaneously satisfied:

I. The Contractor shall deliver relevant devices to the Client without defects or
unfinished works, about which was between Contractual parties executed the
handover protocol on handover and takeover of these devices by the Client
(hereinafter the “Handover Protocol“);

8
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II. the results of testing of these devices pursuant to the Verification plan demonstrate
that these devices fulfil In every aspect the requirements of the Client specified in the
Technical specification and reach required technical parameters;

Iii. the Contractor handed over to the Client the fIlled VCD concerning relevant devices;
iv. the Contractor handed over to the Client a declaration that these device complies with

the applicable leal regulations of EU or Czech Republic, technical norms, Technical
specification and Contractor‘s Bid;

v. the Contractor delivered to the Client the operating procedures manual for the
operations of these devices in accordance with this Contract; The Contractor fulfilled
all requirements of the Client 5tipulated In Technical specification and this Contract;

vl. And only In the Case of Deliverable DS Iv) hereof the Contractor realised the training of
persons designated by the Client pursuant hereto.

If the Contractor does not deliver to the Client all the above Iisted documents, the
Deliverable sbal! not be duly competed and eligible for handover.

d) The fulfilment of obligations

Deliverable, whose output is the Protocol on testing of Devices at the Contractor‘s
place/Report on the process of testing/Protocol on testing oř Devices at the research
centre EU — Beamlines, shall be considered as complete by issuing the Acceptance
Certificate on testing oř Devices at the Contractor‘s place / Acceptance Certificate on
testing oř Devices at the research centre ELl — Beamlines by the Client.

4. Joint provisions for the acceptance procedure and fulfllment oř obliations:

a) The Client shall not be obliged, during the Course oř the acceptance procedure, to verify
the correctness oř any calculations or details ofthe proposed technical solution5.

b) The assessment and subsequent acceptance of the individual parts oř Work/ Deliverables
does not release the Contractor from his Iiability forthe correctness and completeness oř
the entire Work.

c) Should it be necessary to modify any part oř the already accepted Deliverable of the
Work in order to meet the parameters expected oř the completed Work, the Contractor
undertakes to perform such modifications and accepts that the costs related thereto are
included In the Price as agreed In Art. X par. 1 hereof.

d) The Contractual Parties may replace meetings In person by other forms oř
communication (e.g. videoconference), as long as they agree on such in writing.

e) Each Contractuai Party shall bear its expenditures related to their participation In
meetings at the other Contractual party‘s registered offices; costs which would however
arise due to error; faulty performance or breach oř contractual provisions oř the
Contractual Parties shall be borne by that Contractual Party which caused such breach.

VII. TERM —TIME SCHEDUUNG

The Contractor undertakes to perform the Work and its part In terms stated In the integral
Schedule of Deliverables

9
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VIII. PlACE OF DELl VERV:

Unless the Contract stipulates otherwise, the place of handover and takeover oř the Work or its
part hereof shall be (by Clienťs choice) the address of the planned ELI-Beamlines research centre
In Dolní Břežany or another address In Central Bohemia Region; the Client shall notify to the
Contractor the specific place of delivery hereof sufficiently in advance before the date of
performance hereof. In the event that the Client will not do It sufficiently In advance before the
term stated In the Schedule of Deliverables, the Contractor Is obliged to ask the Client for the
statement In writing about the exact place of delivery.

IX. TRANSFER OF OWNERSHIP RIGHTS

The ownership rights to the Work or its paris shall pass to the Client upon the physical
handover of each respective performance (Device or its part) by the Contractor. The risk of
damage shall not pass to the Client before the ownership rights.

X. PRICE OF WORK; INVOICING; PAVMENT:

1. The total (maximum) price of Work has been set forth on the basis of the Contractoťs
bid in the amount not exceeding the maximum possible amount of EUR 355 557,00
excluding VAT, In words: threehundredfiftyfivethousandfivehundredfiftyseven EUR,
excluding VAT (hereinafter the “Price of the Work“). The Controctor Is obliged to fhl In
this Art. X paro 1 os the Price of the Work the sum of cil! Deliverob!es Dl to DS os
stipuloted In Annex 6 parol hereof.

2. The price oř Deliverables Is stated for the purposes of this Contract In integral Annex 6
hereto (The breakdown of the Price of Work and Payments Schedule).

3. The Price of the Work shall cover any and au performance provided by the Contractor in
order to fuIfil all Of the Client‘s requirements to properly eXecute and deliver the Work
hereunder, and includes all costs accrued by the Contractor during the execution oř the
Work and its handover at the registered offices of the Client incl. all fees, customs
duties and insurance as well, etc.

4. Contractual Parties have agreed that the Contractor shall be authorized to invoice the
Price oř the Work In accordance with Annex 6 hereto.

5. VAT shall be imposed on top of all payments made hereunder according to valid
legislation, If applicable.

6. The due date of aIl invoices issued hereunder shall be thirty (30) days from the date of
their delivery to the Client (hereinaher the “Due Date“). A payment ot the amounts
invoiced shall be understood to be effected on the day such are remitted to the bank
account of the Contractor. The tax documents — invoices issued by the Contractor
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hereunder shall in compliance with alt applicable legat regulations ot the Czech Republic
include especially the following data:

a) Commercial name and seat ot the Client,
b) Tax identification number of the Client,
c) Commercial name and seat ot the Contractor,
d) Tax identitication number ot the Contractor,
e) Number of the tax document — invoice,
f) Quantity (extent) and nature of performance supplied or services rendered,
g) The date of issue oř the tax document — invoice,
h) The day of the supply ot goods or services or the date ot the payment on account,

whicheVer comes sooner, in so far as they differ from the date Of issue of the tax
document — invoice,

1) Due Date,
j) The price,
k) Statement that the performance Is provided In connection with the “ELl: EXTREME

LIGHT INFRASTRUCTURE“ Project, Reg. No. CZ.1.05/t1.00/02.0061,
1) registered number ot the Contract, which the Client shall communicate to the

Contractor based on the Contractor‘s request before the issuance of the invoice

and, furthermore, the tax documents — invoices shall aiso be In compliance with
agreements on avoidance of double taxation, If applicable In particuiar cases.

7. The Contractor Is obliged to issue inVoice stipulated herem without delay, aker alt
requirements are met. The last invoice of each calendar year must be delivered by the
Contractor to the Client‘s mail room no later than on December 15 ot that calendar
year. Should a tax document — invoice not be issued In compliance with payment terms
defined herem ar should it not meet the statutory requirements, ar If it should not be
delivered to the Client by deadlines set hereunder, the Client is entitled to return the
tax document -invoice back to the Contractor es incomplete, or incorrectly issued, for its
correction, or re-issue, within five (5) business days from the date of its delivery to the
Client. In such a case, the Client shall not be in defautt with the remittance oř the Price
ot the Work ar any portion thereof, and the Contractor shell issue a corrected invoice
with a new identical due date which shall commence to run on the day of delivery of the
corrected or re-issued tax document - inVoice to the Client.

8. The Client‘s invoicing details are given In Art. I hereof.

Xl. WARRANTY, WARRANTY AND OUT-OF-WARRANTY SERVICE:

1. The Work shall be deemed to be defective if its implementation or its parts fail to
correspond to the results defined herem.

2. The Contractor shafl be liable for any defects on the Work or any ot its parts at the time ot
its handover and acceptance, as well as for defects that may be discovered on the Work or
its parts during the entire warranty period (quality guarantee).
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3. The Contractor shall provide quality warranty of the Device fora period of 24 months.

4. The warranty period shall commence on the date of eXecution ot the Handover Protocol on
handover and takeover ot the Device by the Client pursuant hereof.

5. Any requests to remove detects on the Work or its part during the warranty period shall be
exercised In writing by the Client against the Contractor without undue delay after such
were discovered, no later than on the last day oř the warranty period (hereinafter the
“Warranty Claim“). Warranty CIaim transmitted by the Client even on the last day ot the
warranty period shall be deemed to have been exercised on time.

6. The Contractor shall review all submitted Warranty Claims, notify the Client whether he
recognizes the claim, and intorm the Client In writing on the deadline for the removal ot the
defect within one week ot the date on which the claim was delivered to him by the Client.

7. The Contractor undertakes to remedy any claimed detects on the Work or its parts tree of
charge and without undue delay.

8. Unless the Parties agree otherwise (In writing), the maximum period for removal ota detect
shall be 15 (flfteen) business days trom the date the Warranty Claim was submitted to the
Contractor.

9. The Contractor shall be obiiged to remove detects on the Work aiso In instances when the
Contractor Is otthe opinion that he is not liable for such defects.

10. Cost accrued In connection with the removal of defects In these disputable cases shall be
borne by the Contractor until such dispute Is resolved.

11. Removal/remedy ot claimed defect shall be subject to a protocol In which the Contractual
Parties confirm the defect‘s removal. The warranty period shall extend by any period that
passed between the claim notitication and removal of the defect.

12. Acts ot the Contractual Parties shall constitute claims under this Article If made in writing or
by electronic means of communication by one of the representatives of the Contractual
Parties pursuant to Art. XVII par. 1 and 2 hereof and delivered to the address ot the other
Contractual Party pursuant to Art. I or Art. XVII. par. 1 or 2 hereot.
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XII. INTELEUAL PROPERTY RIGHTS

1. The Contractor, while performing the work in the accordance herewith shall not act in a
breach oř the rights ot third parties, aristng tD such third parties from intellectual property
rights, namely author‘s rights pursuant to Act. No. 121/2000 Coll., on Copyrights, Rights
Related to Copyright and on amendment of certain other Acts, as amended (hereinafter
referred to as the “Copyright Act“) and from industrial rights pursuant to dedicated
legislation ot the Czech Republic and of other states as well as from International treaties on
intellectual property rights protection.

2. In the event that In the connection with the execution oř this Contract the Work as a whole
or ks part shall constitute a copyrighted work within the meaning ot the Copyright Ad, the
Contractor grants to the Client by signing Of this Contract a nonexclusive, royalty-free
licence to use the copyrighted work (or any ot its part), to which the Contractor undertook
on the basis thereof and which is or will be protected by the Copyright Act, in the unlimited
extent and for au manners ot use specified in Section 12 ot Copyright Act on the territory of
the whole word. The Contractor explicitly acknowledges that he grants to the Client a
nonexclusive, royal-free licence to use ell designs ot Devices, es results ot performance
hereof, for the manufacture Of an unlimited number ot such devices, and for the period of
duration ot proprietary rights to such parts ot Work.

3. Copyrighted work (Art. XII par. 2) and industrial rights (Art. XII par. 3) are jointly referred to,
for the purposes hereof, as intellectual property rights. In the event that the execution oř
this Contract will result into Work or any part thereof, which the Contractor is entitled to
register through any form of industrial rights (i.e. trademark, patent Or invention, utility or
industrial design etc.) protected according to the valid Iegal regulation In the Czech Republic
or in another country, or international or supra-national body, the Contractor shall grant
the Client a royalty-free license to use the Work for the purposes ot the ELI-Beamlines
Project for the duration ot the protection period granted to that particular intellectual
property right, and for the purposes ot further use ot the Work in research and educational
activities, as well as forthe purposes ot this Contract on the territory ot the entire World.

4. The Contractor hereby grants to the Client the consent with provision of rights constituting
a licence hereot on need to know basis to a third party, i.e. a sub-Iicence with respect to its
main scope of activities and/or the operation ot ELI-Beamlines centre.

5. The intellectual property rights according to Art. XII shall pass to the legal successor of the
Client or operator ot the ELI-Beamlines Infrastructure.

XIII. PUBLICATIQN ACTIVITIES

1. The Contractor shall refer all publications arising as a direct result Of this Contract to the
Client, at least 20 (twenty) calendar days before the publication is submitted to scientitic

13
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journal, proceedings Or other periodicals. Client and Contractor will agree that comments Or
amendments suggested by the Client will be added to the text of such publication.

2. The Contractor shall acknowledge In the publications this Contract and the ELI-Beamlines
Project as the source Of funding supporting the work reported, in the Acknowledgments
section of the publication.

3. The Contractor shall observe any applicable regulations governing publicity arising from the
binding documentations under OP RDI.

XIV. RIGHTS AND OBLIGATIONS OP THE CONTRACTUAL PARTIES

1. The Contractor shall fulfiI alI of its covenants entered into hereunder with professional
care, at its own cost and risk, and to observe the deadlines imposed In Art. VII hereofand
In the Schedule of Deliverables,forthe Price ofthe Work set forth In Art. X. hereof.

2. The Client shall deliver to the Contractor any and all source documents, materials ar other
information, which are necessary for the eXecution of the Work and which the Contractor
can reasonably request from the Client under the condition that the Contractor raised any
such requirements with sufficient advance ensuring fulfilment Of the deadlines for delivery
of the Work as defined herem.

3. The Contractor shall be obliged to take into account, In the eXecution of the Work
hereunder, all requirements of the Client that are aimed at achieving the highest quality of
the objectives hereof, unle5s such are contrary to the law.

4. The Contractor shall be obliged to inform the Client on the progress achieved In the
Work‘s execution, at least once a month, in the form of an e-mail report.

5. Under the terms and conditions of this Contract and In the accordance with instructions
issued by the Client, the Contractor, using all necessary professional care, shall:

I. duly archive aIl written material prepared In connection with the execution of the
Work hereunder and to provide access to the Client to these archived documents
until 2021. The Client shall be entitled to take possession of these documents after
ten years from the completion of the Work hereunder from the Contractor free of
cha rge;

ii. cooperate during financial inspections carried out In accordance with Act No.
320/2001 Coll., on Financial lnspections, as amended, i.e. to allow the Managing
Authority of the Operational Program Research and Development for lnnovation
(hereinafter the “SponsoV‘) to access aIso those portions of the tender (bid)
submitted within the Procurement Procedure, the Contract, Orders and related
documents which may be protected by special legal regulation, given that aII
requirements set forth by legal regulation with respect to the manner of ececuting
such inspections will have been observed; the Contractor shall bind any of its 5ub-
contractors to comply with this obligation accordingly.

14
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6. The Contractor undertakes tD fuifu all the Clienťs requirements stipulated In this Contract.

7. The Contractor 15 (tilly responsible for damage caused by his subcontractors to the CUent.

XV. LIABILITY, SANCTIONS

1. In the case where the Contractor shall be In delay with any of the part ot Deliverables Dl i),
D 2 iI), D3 H), D4 II) and DS II) ‚ the Contractor is obľged to pay to the Client contractual
penalty In the amount of 0,1% from the price of Deliverable pursuant to par. 1 ot Annex 6
hereto, with which Is In deiay, and for each case of breach of such obligation and for cach
dayofdelay.

2. In the case where the Contractor shall be In delay with any oř the part oř Deliverables Dl
iII), D 2 Iv), D3 Iv), D4 Iv) and D5 Iv), the Contractor Is obliged to pay to the Client contractual
penalty In the amount of 0,2% from the price of Deliverable pursuant to par. 1 of Annex 6
hereto, with which Is In delay, and for cach case of breach of such obligation and for cach
day ot delay.

3. In the case where the Contractor shall a) fajl to remove the warranty-claimed defects ot the
Device within the period stipulated by Art. Xl par. 8, and/or b) fajl to send the Client the
report on progress achieved In the Work‘s eXecution pursuant to Art. XIV par. 4 hereof,
and/or refuse to attend any meeting pursuant Art Vl hereof, the Contractor shall be obflged
to pay contractual penalty In the amount ot 200 EUR for each case of breach of such
obligation for each day of delay.

4. The Client Is entitled to offset any ot its claims to contractual penalty In accordance with
this Art. XV hereof against any claims ot the Contractor to payment of any part of the price
In accordance herewith.

5. The Parties exciude use of Sec. 2050 oř the Civil Code. By the payment oř contractual
penalty in accordance with this Art XV hereof, no claim of the Client to damage
compensation shan be excluded, neither affected.

XVI. TERMINATION OF THE cONTRAa. vis MAJORt

1. This Contract may be terminated by its fultilment / completion, by agreement ot the
Contractual Parties orby withdrawal trom the Contract tor reasons specified In law ovin this
Contract.

2. The Client shall be entitled to withdraw trom the Contract without sanction should any ot
the below specitied events occur:

a) any expenditure or any part thereof, which may arise on basis oř this Contract, are
declared by the Sponsor or other controlting body to be ineligible, or
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b) the Clienťs financial support (aid) provided toward implementation of the ELl
Beamlines Projects Is withdrawn;

c) The Contractor at kast two times breached any conditions stated by this Contract; or

d) The Device during acceptance procedure pursuant to Art. Vl par. 3 hereof within the
testing phase does not fulfil requirements of the Client on the Device defined In the
Technical specification, even after three repetitions.

3. In case of termination of the Contract due to reasons given in par. 2 oř this Article, the
Contractor shall be eligible for payment forthe actually executed part oř the Work deľvered
to the Client, if such had been executed in accordance with the terms and conditions
hereof.

4. In the event of termination of this Contract by the Client for other reasons than for the
reasons oř a breach of obligations on the part oř the Contractor, the Contractor shall have
the right to payment of the part of the Price representing the costs which he accrued In
connection with the fulfilment of his obligations hereunder prior to the Contract
termination by the Client, and which could demonstrably not be cancelled in time and if
such costs accrued by the Contractor are not covered from other eXternal sources.

5. Things, rights and any other values, whose price was paid for by the Client to the Contractor
according to par. 4 of this Article, shall pass, by payment, into the ownership of the Client
and the Contractor shall be obliged to allow the Client to dispose with such accordingly. The
risk Of damage sha!i pass to the Client upon handover.

6. The act of withdrawal from the Contract shall become effective on the day oř delivery of the
notification In writing from one Contractual Party to the other with consequences of the
Contract termination effective in the “eX nunď‘ regime.

7. Circumstances precluding liability shall be deemed to have been constituted by such
circumstances / obstacles which arose independently of the will of the obliged Contractual
Party, and which prevent fulfilment of that Contractual Party‘s obligation, provided that it
could not be reasonably expected that the obliged Contractual Party could overcome or
avert this obstacle or its consequences, and furthermore that such Contractual Party could
foresee such obstacle when it entered into the respective covenants (hereinafter “Vis
majoť‘). Liability cannot be precluded by obstacles that arose only after the obliged
Contractual Party was in default with fulfilment of its obligations, or which arose in
connection with its economic situation. The efřects precluding Iiability shall be Iimited to the
period during which the obstacles causing these effects persist.

8. Should a situation accur, which a Contractual Party could reasonably consider to constitute
Vis major, and which could affect fulfilment of its obligations hereunder, such Contractual
Party shall immediately notify the other Contractual party and attempt to continue In its
performance hereunder In a reasonable degree. Simultaneously, such Contractual Party

16
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shall inform the other ot any and aII its proposals, including alternative modes ot
performance, however, without consent ot the other Contractual Party, it shall not proceed
to effect such alternative performance.

9. If a situation constituting Vis major occurs, the deadlines imposed hereunder shall be
extended by the period oř the duration oř the said Vis major event.

XVII. REPRESENTATIVES, NQTICES:

1. The Contractor has appointed the following representatives responsible for the
management and performance oř the Work hereunder and communication with the Client:

In technical matters:
RNDr. Jiří Drbohlav, PhD.
E-mail: jiri.drbohlav@pfeifřer—vacuum.cz
Tel.: 00420 257 923 888

In contractual matters:
Dr. Ing. Radan Salomonovič
E-mail: radan.salomonovic@pfeifřer—vacuum.cz
Tel.: 00420 257 923 888

2. The Client has appointed the tollowing representatives responsible for communication with
the Contractor for the purposes of realization ot the Work:

In technical matters:
Ing. Pavel Korouš
E-mail: Pavel.Korous@eli-beams.eu
Tel.: + 420 702 004 85

In contractual matters:
prof. Jan Řídký, Drsc.

Tel: +420 266 052 121,
Email: ridky@tzu.cz

3. Any and au notices transmitted between the Contractual Parties hereunder must be made
in writing and delivered to the other Contractual Party by an internationally recognized
Courier service (Federal EXpress, DHL, etc.), delivered In person (with a written confirmation
ot receipt), by a registered Ietter Or in the torm ot electronic communication carrying
electronic signature sent to epodatelnafzu.cz for the Client and to office3pfeiffer-
vacuum.cz for the Contractor.

4. In expert ar technical matters (matters related to preliminary assessment ot the delivery ot
Work, Warranty Claims, etc.) electronic communication will be acceptable between the
appointed representatives for technical matters to e-mail addresses as provided In par. 2
here above.

17
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XViii. DISPUTES:

1. This Contract and any and alI Iegai relations arising herefrom shali be governed by the Iaws
and regulations of the Czech Republic.

2. The Contractual Parties acknowledge and recognize that areas not explicitly reguiated
hereby shall be regulated by the respective provisions Of the Civil Code (Czech Act. No.
89/2012 Coll.).

3. Any and all disputes arising In connection herewith shail be resolved by the Contractual
Parties by negotiations. In cases where a dispute cannot be resolved by negotiation within
sixty (60) days, such a dispute shall be decided upon a motion ot one ot the Coiitractual
Parties by a competent court In the Dech Republic.

XIX. INSURANCE:

1. The Contractor declares that he Is adequately insured for any Iiability in respect of
compensation for damages In connection with the performance Of this Contract, for
2500000 EUR, to the amount of the Price of Work. The Contractor shall maintain in force
insurance contracts, as stated In first sentence hereof from the date ot implementation of
the Work and for at least four (4) years after its completion. The Contractor shall submit to
the Client the insurance contract at his request. Failure to submit an insurance contract Is a
material breach of the Contract and the Client is entitled to cancel the contract.

XX. CONCLUDING AND OTHER COVENANTS:

1. This Contract with au annexes represents a complete agreement between the Client and the
Contractor.

2. In the event that any of the provisions ot this Contract shan later be shown or determined
to be invalid, putative, ineffective or unenforceable, then such invalidity, putativeness,
ineffectiveness ar unenforceabiHty shall not cause the invalidity, putativeness,
ineffectiveness, or unenforceability of the Contract as a whole. In such event the
Contractual Parties undertake without any undue delay to subsequently clarify any such
provision using Sec 553 (2) of the Civil Code, or to replace after mutual agreement such
invalid, putative, ineffective or unenforceabie provision of the Contract by a new provision,
that in the extent permitted by the Iaws and regulations of the Czech Republic, relates as
dosely as possible to the intentions of the Contractual Parties to the Contract at the time ot
creation hereof.

3. This Contract becomes valid and comes into force on the date ot its signature by the
authorized representatives ot both Contractual Parties.
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4. This Contract may be amended or modified exclusively In the form oř written and numbered
amendments specifying the time and place thereof, and signed by the authorized
representatives of the Contractual Parties. The Contractual parties expressly reject, within
the bounds of Sec 564 of the Civil Code, modification of the Contract In any other manner.

5. This Contract was made out In four (4) counterparts, each having the force oř original. Each
Contractual Party shall receive two (2) counterparts.

6. The Annexes listed below forman integral part oř this Contract:

Annex 1: Scope of Work
Annex 2: Technical specificatšon
Annex 3 : Schedule of Deliverables
Annex 4: the Contractor‘s Bid
Annex5: Verification plan (shall be attached pursuant to Art. V par. 4 hereof after signing of

the Contract)
Annex 6: The breakdown of the Price oř Work and Payments Schedule

7. By attaching their signature hereto the Contractual Parties express their consent with the
content hereof In its entirety.

In Prague on Ť ď. ‚2016 In Vienna on 45 O(, 2o/

In behalf of the Client: In behalf of the Contractor:

4

________

04 ‘Fax: +43 I 304 17 07/ phone; . 894 17
rrfervacuumcomNa me:

Pfeiffer Vacuum Austria GmbH - director
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Annex 1— Scope of Work

The detai)ed description of the subject matter of the Contract:

1. According to the Contract and for the Price of Work the Contractor shall design, manufacture,
assemble, test and deliver In the place of delivery stipulated In the Contract following Devices
that fulfill the requirements of the Technical specification of the Client, this Contract and the
Contractoťs Bd:

FTYflltem Dwg title { Dwg no j pcs J
Bellows Bellows_DN2SO_230 00104221 20

L1E1_P01_CH2-3 00104267 1

L1E1_P02_CH2-3 00104268 1

L1E1_P03_CH3-5 00104269 1

L1E1_P05_CH3-5 00104281 1

L1E1_P06_CH3-5 00104282 1

L1E1_P12_CHB-9 00104289 1

L1E1_P13_CH8-9 00104290 1

L1E1_P14_CH9-1O 00104292 1

L1E1 Pis CH9-10 00104293 12 Pipes — —

L1E1_P16_CH10-12 00104294 1

L1E1_P18_CH1O-12 00104296 1

L1E1_P19_CH1O-11 00104297; 1

L1E1_P2Q.CH1O-11 00104298 1

L1E1_P21_CH1O-11 00104301 1

L1E1_P22_CH1O-i1 00104302 1

L1E1_P23_CH1O-13 00104303 1

L1E1_P24_CH13-HHC 00110952 1

L1E1_P25_CH12-PSX 00110962 1

L1E1 F4 00110881 3
Support frames for —

pipes L1E1_F5 00101717 12

L1E1_F6 00104392 1

Support
frames for L1E1_F2 00109283 2

chambers L1E1_F3 00109230 2

L1E1_CH8 00090530 1
S Chambers L1E1_CH9 00090538 1

L1E1_CH11 00090540 1

2. The Work according to the Contract shall consist of following Deliverables and
their parts as are Iisted below In the table designated as “The description of



the subject maUer of the Contract“, which the Contractor undertakes to
perform:

The description ofthe subject maUer of the Contract

Dl:

The Contractor shall design,

manufacture, assemble, test and

deliver to the Client 20 pcs oř bellows

specified under items 1 above
(hereinařter the “Deliverable Dl“)

D2:

The Contractor shatl design,

manufacture, assemble, test and

deliver to the Client 18 pcs ot vacuum

pipes specifled in the table above under

items 2 above (hereinařter “Deliverable

D 2“).

The description Of the parts oř Deliverable

Within this Deliverable 1 the Contractor shall:

a) develop the Conceptuai design oř the bellow

into detailed plan of this Device (hereinařter

“Deliverable Dl jfl);

b) manufacture and assemble 20 pcs oí bellows

in accordance with the detailed pian oř this
Device approved by the Client within
Deliverable 1 i) and shall test these devices

pursuant to the Verification plan at the
Contractor‘ $ premises (herei nafter
“Deliverable Dl ii)‘t);

c) deliver 20 pcs ot above mentioned bellows and
test them pursuant to the Verification plan in
the Research center ELI-Beamlines (hereiafter
“Deliverable Dl iii)“).

this Deliverable 2 the Contractor shall:

develop the Conceptual design ot alt vacuum

pipes presented by the Client so, that the
preliminary designs oř these devices are

created (hereinaíter “Deliverable D2 0“);
b) develop preliminary designs oř these devices

approved by the Client in Deliverable 2 i) into

detailed plans oř these devices (hereinafter
“De!iverable D2 iO“);

c) manufacture and assemble all vacuum pipes
pursuant hereof in accordance with the
detailed plan oř these devices approved by

the Client within Deliverable 2 Ii) and shall test
these devices pursuant to the Verification pian

at the Contractoťs premises (hereinafter

“Deliverabie D2 iii)“);

d) deliver 18 pcs of above mentioned vacuum

pipes and test them pursuant to the
Veriíication pian in the Research center ELl

Beamlines (hereinařter “Deliverable D2 ty)“).

Deliverable

Within

a)

Within this DeUverable 3 the Contractor shaW

D3: a) develop the Conceptual design oř all frames

The Contractor shall design, for vacuum pipes presented by the Client so,
manufacture, assemble, test and that the preliminary designs oř these devices

deliver to the Client 16 pcs oř frames are created (hereinařter “Deliverable D3 fl“);
for vacuum pipes specified in the table b) develop preliminary designs oř these devices
above under item 3 above (hereinařter approved by the Client in Deliverable 3 i) into
“Deliverable D3“). detailed plans oř these devices (hereinafter



“Deliverable D3 Ii)“);

The Contractor shall design,
manufacture, assemble, test and
deliver to the Client 4 pcs ořframes for
chambers specified in the table above
under tem 4 above (hereinafter
“Deliverable 4“).

The Contractor shall design,
manufacture, assemble, test and
deliver to the Client 3 pcs oř vacuum
chambers specified In the table above
under item 5 above (hereinafter
“Deliverable S“).

c) manuřacture and assemble Ml írames for
vacuum pipes pursuant hereof In accordance
with the detailed plan oř these devices
approved by the Client within Oeliverable 3 fl)
and shall test these devices pursuant to the
Verification plan at the Contractor‘s premises
(hereinafter “Deliverable D3 iIi)“);

d) deliver 16 pcs oř above mentioned frames for
vacuum pipes and test them pursuant to the
Verification plan in the Research center ELl
Beamlines (hereinafter “DelIverable D3 IV)).

Within

a)

this Deliverable 4 the Contractor shall:
develop the Conceptual design of all řrames
for chambers presented by the Client so, that
the preliminary designs oř these devices are
created (hereinafter “Deliverable 41)“);

b) develop preliminary designs oř these devices
approved by the Client in Deliverable 4 i) into
detailed plans oř these devices (hereinafter
“Deliverable 411)“);

c) manufacture and assemble all frames for
chambers pursuant hereof In accordance with
the detailed plan of these devices approved
by the Client within Deliverable 4 11) and shall
test these devices pursuant to the Verification
plan at the Contractor‘s premises (hereinafter
“Deliverable 4 iii)‘);

d) deliver 4 pcs oř above mentioned frames for
chambers and test them pursuant to the
Verification pian in the Research center ELl
Beamlines (hereinafter Deliverable 4 iv)“).

this Deliverable 5 the Contractor shall:
develop the Conceptual design oř all vacuum
chambers presented by the Client so, that the
preliminary designs oř these devices are
created (hereinafter “Deliverable S i)“);

b) develop preliminary designs oř these devices
approved by the Client In Deliverable S i) into
detailed plans oř these devices (hereinafter
“Deliverable 5 II)“);

c) manufacture and assembe Ml vacuum
chambers pursuant hereof in accordance with
the detailed plan oř these devices approved
by the Client within Deliverable 5 Ii) and shali
test these devices pursuant to the Verification
plan at the Contractor‘s premises (hereinafter
“Deliverable S iii)“);

Within

a)



d) deliver 3 pcs oř above mentioned vacuum
chambers and test them pursuant to the
Veritkation pian In the Research center ELl
Beamlines (hereinafter “Deliverable 5 ivy‘).

3. In accordance with Art. III par. 3 of the Contract the Client Is entitled until the
term for delivery ot detailed manufacturing pian ot each Device (as stated In
In Annex 3 hereof ) to ask the Contractor to modify the Work that shall be
included In the Price ot Work as follows:

a. In the case ot au vacuum pipes hereof the pipe Iength can be changed
± 10%;

b. In the case of au vacuum chambers the number ot fianges In the
height of the optical table can be increased by 20 flanges and the
number of flanges In the bottom ot the vacuum chamber can be
increased by G flanges.
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1. Introduction

1.1. Purpose

This Requirements Speclfication Document (RSD) lists the technical requirements andconstraints on system applying In RM oř EL! projed. luis leads to the identification ořInterfaces wlth the Eu laser systems and EU building facilIty. This RSD aIso acts as theparent document řor the technical requirements that need to be addressed In lower leveldesign descriptlon documents.

1.2.. Scope

Thls RSD contalns alI oř the top level functional, performance, safety, operational, designand quality requirements for the components of vacuum distdbution Li — El, Inaddltion to the requirements specified In this RSD, this system shafl comply completely withthe requirements given In the Reference documents [chapter 1.4].

1.3. Terms, Definitíons and Abbreviations

For the purpose oř thls document, the iollowing abbreviated terms apply:

Test
Ana lysls

_____________

— Inspection

- Abbreviation
EU

Meanlng
EXtreme Light lnfrastructure

RM Research activity I
MHS

- 1-11gb Harmonic Generation
El EXperimental hall 1
ESD Electrostatic discharge
Li Laser Hall 1
RSD I Requirement Specificatlon Document
BT Beam Transport
RC Rectangular Chambers
Cc Cylindrical Chambers
VC Central Vacuum Control

Turbo Molecular Pump
Review oř DesIgn
Functional Demonstratlon

TM P
R

_____

FD
T
A
I

ľ LxWXH
NjA

rv

Length x width x height
Not_Applicable
Verification Plan

Fyzikální ústav
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S

ÍVCD —

tkpt
ARPT

[

_____ ____

r
TRR
TSPE

PTR

TPRO

CM

Verifkationcontrol Documant

Test report —

Analysis report -_____

Inspection report -

Veriticatlon report

Test Readiness Review

-— Test speclíications

Post Test Review
Test procedures -

Compliance Metrix

__

H

For the purpose of this document, the following deňnitions apply:
• Posltioning: placlng of component without high precision (no special equlpment

needed);
• Adjustment: Placing of component with using speóal equipment (e.g. screws,

actuators) to achieve high precision.

1.4. Reference documents

Number of Title of document
document

RD-Ql TC#(00111980jA) - Li to El Vacuum BT Drawlngs for tender

RD-02 TC#(0Q112523/A) El Room datasheet

Detailed list of drawings including wlthin RD-Ol:

Drawlng Flle (PDF formatj

00fl1980-A_P21_00104301_OOpd!

UOUl9B0-A_P22_00104302_OCpdf

001U980-A_P02_00l04268.00pdí

OOl1198O-AjO5_O01O428l_OO.pf

001u980-Aj13_O01o429QpOpdf

OOUl98O-A_Pl6_OOlO4294_OO.pd

00111 8O-A_UE1_CHBOOO9O53QO3.pdf

VM — -- Verlfication Matrlx

FPM Fluorelastomer Polymer

CVS Central vacuum system

lCD —- Interface Control Document

RCS Reference Coordlnate System

RMS Reference Mechanical System

FEM Finlte Element Method

Fyzikální ústav
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00111980 A_UEI_CH9_00090538_02.pdí
00111980 A_LlE1_CH1l_0009054Q03.pdf

00111980A_I1E1_F2_00109283_00 pdf

00111980 A_UE1j3_0010923Qý0 pdř

00111980A_L1E1_F4_0011088100.pdf
00111980Aj.1E1j5_00101717_00.pdÍ

OOiii980A_Pipe_DN250.pdí

______

2. General system requirements

The part of the vacuum distribution consists malnly oř vacuum chambers, pipes, bellows,supportive frames and fittings. Components oř the vacuum distrlbution and verified
components oř the vacuum distribution are included ín the delivery. Suppiier is responsible
for the dellvery oř the vacuum components spedhed In ťurther chapters.

2.1. System Configuration

The beam distribution Li — El ensures propagation oř the laser Li fram the room Li to the
room El to the řina! eXperiments. The beam dlstrlbution provldes seaied, dean and diy
environment oř pumped-down volume with the particular level oř vacuum (specified further
In the requirements). ThIs volume is enciosed by vacuum chambers, pipes and bellows
(Figure 1). The volume is pumped-down with the roughing pump and subsequently with
TMP5. Qther components as vacuum gauges and vacuum vaives are aiso part oř the
distribution. Primary pumps (backlng and roughing pump), vacuum valves, gauges and TMPs
are not included In this contract.

The laser beam Li Is propagated řurther to the flnal experiments, by use oř mirrors and
other optomechanic components which are aiso part oř the disthbution (piaced inside the
chambers). Mirrcrs and other optomechanšc components are not induded In thls contract.

00111980-AJ1E1JS_0010439200.pdď

00111980 A_Pipesjength_0N250.pdf

EyzikáIní ústav

_______

el.‘ ‘))))))EJ Ak.d.ml. vid CR. V.V. I.
- 1



11.1. Figure 1 Isornetric view of the bern transport

-H

‘H

Flgure 1 Isometric view of the beam transport LI. — El
(Red marked components will ba delivered by Contracting Authority.)

2.2. Interface requirements

The beam distňbution starts with the electropneumatic gate valve DNZSQ ISO-F just beíore
the chamber 012 In the room Li (012 Is out ať the scope ať thls RSD). The valve connects
the beam distrlbution wlth the laser Li.

The first eM of the beam distribution Is the electropneumatic gate valve DN2SO ISO-
F just behind the chamber 0113 In the room El. The valve connects the beam
distribution with the experiment HHG.

FyzikáIníústav diAkademii fld CR. v.vj. beambnes
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• The second end ať the beam distribution Is the electropneumatic gate valve DN250
ISO-F Just behind the chamber C512 in the room El. The valve connects the bean
distribution with the experiment PXS.

• Connection to the CVS Is ensured with connection 0N160 ISO-K (Roughing).
• The system Is designed for generation ať hlgh vacuum witti TMPs ATS 2303M and

ATH 1603M which are connected to flanges 0N250 ISO-F (safety requirements will be
provided to the Supplier).

• Vacuum gauges are connected to the system witti the flanges 0N25 ISO-KF.
• Venting ať the system ts ensured Witti electropneumatic vatves with interface DN25

ISO-KF.

3. Functional and Performance Requirements

RFQ-007906/A
Vacuum components aí Li — El system shall ba designed for vacuum level
10.6 mbar.
Verlficatlon method: T - test

REQ-O08 117/A
Vacuum vessels shall allow vacuum pumplng and ventlng.
Verificatlon method: FO - iunctlonal demonstration

4. Design requirements

4.1. General design requirements

REQ-0082731A
Enclosed drawings shall be taken into account as Inpul:s for preliminary
design.
Vedfication method: R - review

REQ-008323/A
AII reievant components (RC Vacuum Chambers inctuding chassis, pipe
support structures, CC Vacuum Vessel chassis) shall ba designaci to
accommodate laser beam azis 1300 mm above floor level.
Veriflcation method: R - revlew

REQ-007914JA
Alt Vacuum chamber parts heavier than 15 kg shall ba equipped witti lifting
eyes interfaces.
NOTE: Final design of the interfaces will ba part of detailad design.
Verification method: R - review

Fyzikální ústav
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REQ-007923/A
Au openings of delivered components shall be closed as foliows:

• Vacuum chambers by aluminium aNoy or stainle5s steeI blank
flanges;

• Vacuum pipes and bellows by pastic caps,
VerifLcation method: I - Inspectlon

REQ-007981/A
Outer surřace finlsh shail be unlform Ballotini (blastlng with glass beads).
Other finish technologies are possible If agreed with the Contracting
Authority.
Verificatlon method: I - lnspectlon

REQ-007982/A
Precautions shali be taken In design and assembiy oř all vacuum
components to avold trapped volumes In vacuum spaces which could result
In virtual leaks and these spaces shall be suitabiy vented.
VerlficatÉon method: I - Inspection

REQ-007999JA
Maximum dimensions oř used components and their non-dismountable sub
components shell be 1,9 x 2,9 x 2,4 m.
Veriflcation method: R - review

REQ-008000/A
Design shall have grounding and ESD.
Veriflcation method: R - revlew

REQ-008001/A
Au opened profiies In frames constructions shafl be covered with end caps.
Veriflcation method: I - inspection

REQ-008 010/A
Supplier shall provide flnal lnformation regarding BT Li-El welght and
weight distribution oř BT Li-El components.
Verlflcatlon method: R - review

REQ-007919JA
Vacuum Vessels shell be equipped with mlet and oudet flanges according to
the listed standards:

• ISO 1609:1986 - Vacuum technology - Flange dimenslon;
• ISO 2861:2013 - Vacuum technology - Dimensions oř clamped -

type qulck-release coupllngs).
Verlfication method: R - review

Fyzikální ústav
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REQ -008284/A
Single teak rate for each relevant component (vacuum pipes, beflows) shal?
be lower than FW9 mbarl/s per component.
Verification method: T - test

REQ-0083151A
Total leak rate for each relevant component (vacuum vessels) shal) be
lower Wan 5•l0 mbar•I/s per component.
Verifcation method; T - test

4.1.1. Cylindricaí Chambers (CC)

Foflowing chapter Is deflning the term ať cylindrical chamber oí CC type.

4.1.1.1. CC Vacuum Vessels (N/A)

4.1.1.2. CC Vacuum Vessel Chassis

Followlng chapter Is defining the term ať vacuum vessel chassis of CC type.

REQ-007993fA
CC Vacuum Vessel Chassis shall be made ať stalnless steel.
Verification method: R - review

REQ-008118/A
CC chassis shall allow for fioor fixing.
NOTE: For further informatlon see the document “El room datasheet“ (RD
02).
Selected values mentioned In El room datasheet are:

• Max. load for floors ať experlmental hafls Is 25 kN on surface with
dimenslons 20X20 cm;

• Anythlng exceeding these values should ba checked and approved by
Contracting Authorlty.

Veriflcation method: R - review

REQ-007997/A
Design of CC Vacuum Vessel Chassis shafl allow positioning Ifl x, y direction
(horlzontal plane) when flxed to floor.
NOTE: Requirement defining Interfaces (e.g. bracket with holes) needed for
positioning,
Verificatlon method: R - review

Fyzikální ústav ii 1 ctíAkademie věd CR. V. Y. I.
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REQ-007998jA

REQ-007994/A

REQ-007995/A

REQ-008008/A

REQ-007996/A

Range of CC Vacuum Vessel Chassis adjustment shall be:

• in z directřon 30 mm
Verjfjcatiori method: R - review, FD - functional demonstration

Cc Vacuum Vessel Chassis shafl allow x, y, Z vessels adjustment.
Veriflcation method: R - review

Range of CC Vacuum Vessel adjustment shan be (see REQ-007994/A):
• iii x direction 20 mm
• In Y directlon 20 mm
• In z direction 20 mm

Veriflcatlon method: R - revlew, Fo - functional demonstration

Design solution using screws for adjustment shall be used (see Figure 2).
Verificatlon method: R - revtew

CC Vacuum Vesse! Chassis shatl allow clash free installation of
Turbomolecular pumps (TMP).
Verificatlon method: R - review

Fyzikální ústav
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4.1.2. Rectangular Chambers (RC)

Rectangular Vacuum Chambers are requested for Iarger optica! set up. More complex optlcal
layout needs more frequent opening of these rectangular chambers.

4.1.2.1. General

RFQ-0083 16/A
RC Vacuum Chambers shafl provide for the following mechanical lnterfaces:

• TMP‘s (Turbo Molecular Pumps);
• Gauges;
• Feedthroughs;
• Diagnostics;
• Remote control;
• Central Vacuum System (CVS);
• Beam Transport (BT);
• Vacuum Gate Valves;
‘ Vacuum Venting Valves.

Verification method; R - review

REQ-008324/A
RC Vacuum Chambers shall be a modular units allowlng extenslon In
longitudinal direction (see Figure 3),
Verification method: R - review

4.1.2.1.1. Figure 3
dlrectian ot eXtension

I l%1HIC

;;

interfo;ce far potenLial
I C % Fk jr 114 Al 9t J eXtn3Ion

Figure 3 directon ať extensior
(In relation to requlrement ii° REQ-008324JA)

fl
In.
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REQ-00832 1/A

REQ-008322/A

REQ-00 8005/A

REQ-008006/A

REQ-008007jA

The suppler shall deflne the Reference Coordinate System (RCS) of the RC

Chambers which shall allow positioning these RC Chambers n Contracting

Authority‘s experímental hall accordng to Reference Mechanical System of

the hall (RMS).
Verďication method: R - review

RCS and ks relation to the RMS shall be setup together with supplier
during the preiimlnary design phase.
Verification method: R - review

RC Breadboard and RC Vacuum Vessel shall aliow for decoupling.
Verificatlon method: R - review

Decoupling of RC breadboard and vacuum vessel shall ba made by ustng

edge welded beliows.
Verification method: R - review

Double bellows decoupiing system shall be applied on RC breadboard

chassis (see Flgure 4).
Verjfjcatjon method: R - review

Figure 4
(In relation to requirement

Fyzikátní ústav
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REQ-008276/A
AI? RC Vacuum Vessels and Vacuum Vessel Chassis shall allow lnstallation
of Turbomolecular pumps (TMP) as foliows:

• Vacuum Vessel — ISO F Interface Vacuum Vessel versus TMP;
• Vacuum Vessels Chassis — possibi?ity to dismount the Chassis.

NOTE: Preferable position ať TMP‘s s from the bottom part of Vacuum
Vessel.
Verjřjcation method: R - revie

4.1.2.2 RC Vacuum Vessels

RC frame shall be made of stainless steel.
Verlfication metho± R - revlew

RC shall be equipped with roughing mlet flange (DN16O ISO —K/F).
Veriflcation method: R - review

o EN
o EN

• Stalnless steel
o AISI 304
o AISI 304L

Verlfication method: R - review

REQ-008275/A
Final cholce of RC panel matena? sbal? be made in preHminary design
phase.
Veňfication method: R - review

REQ-008004/A
RC Vessel panels sbal? be designed as a modular system.
Technical note: Modular system = unificatlon of panel dimensions.
Veriflcation method: R - revlew

REQ-0079 13/A

REQ-0079 16/A

REQ-008274/A

ar aluminiumRC panels and blank flanges shaN ba made of stainless steel
alby folbowlng types:

Aluminium alby;
o ENAW-2219
o EN AW-3003
o EN AW-5083
o EN AW-6082
o ENAW-2090

AW-2219
AW-7005

Fyzikální ústav
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REQ-008320/A
Maximal deformations oř RC Vacuum Vessel panels under vacuum shall be
tower than 3 mm in comparison to the vented status.
Verification method: T - test

REQ-0079 15/A
Alt RC removable panels shall be equipped with guldlng pins řor closing
procedure.
Verification method: R - revíew

REQ-007912/A
Blind holas with thread depth 2.Sd shall ba prepared In RC covers/panels
for alt deslgned flanges.
Veriřication method: R - revlew

REQ-007924/A
Stainless steel screws wtth Allen heads shall be used on RC Chamber
panels.
Verlftcadon method: R - revlew

RC Vacuum Vessel Chassis

REQ-O08325jA
RC Vacuum Vessel Chassis shall allow z (vertical) adjustment.
Verlrication method: R - review

REQ-008326/A
Range oř RC Vacuum Vessel Chassls adjustment In z (vertical) direction
shall be 20 mm.
Verďicatlon method: R - review

REQ-0080021A
RC Vacuum Vessel Chassis shall be made oř stainless steel Or extruded
aluminium alby profiles.
Verificatlon method: R - revlew

REQ-008285/A
Design oř RC Vacuum Vesseb Chassis shall allow posltlonlng In x, y dlrection
(horizontal plane) when fixed to (bor,
NQTE: Requirement deflning interfaces (e.g. bracket with holes) needed for
positionlng.
Vedfication method: R - review

Fyzikální ústav [9I 1 di ‘)))))
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REQ-0083 27/A
RC Vacuum Vessel Chassis sha!I ailow installatlon of Turbomolecular pumps
(fliP).
VeriíicatÉon method: R - revlew

REQ-0083 28/A
liC Vacuum Vessel Chassis shall allow for íoor fixing.
NOTE: For further informatlon see the document ‘El room datasheet“ (RD
02).
Selected values mentioned ki El room datasheet are:

• Maz. oad for fioors of eXperimental haHs Is 25 kN on surface with
dimenslons 20x20 cm;

• Anything exceeding these values should be checked and approved y
Contractlng Authortty.

Verification method: R - review

REQ-008329/A
Each RC Vacuum Vesse Chassls shall be equipped wlth removable
transportatlon wheels.
Veriflcation method: R - review

4.1.2.4. RC Optical Tables

4.1.2.4.1. General

REQ-008330/A
Supplier shell provide static FEM analysis and vibration study according to
Contracting Authohty Inputs.
Technical note: The Iatest resu!ts oř buflding vibration measurement and
simphřied optice! layout will be provided by Contractlng Authority after
contract s!gnature.
Verification method: A - analysis

4.1.2.4.2. Optical Table design

REQ-008331/A
RC Optical Tabtes shall baye threaded holes pattern with 25 mm spacing.
Verification method: R - review

REQ-006332/A
Threaded holes of RC Optlcal Table shall be MG slze.
Verification method: R - review

1Fyzikální ústav
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REQ-008333/A
RC Optical Table shall be made of aluminium alby folbowlng types:

• ENAW-2219

• EN AW 3003
• EN AW-5083

• EN AW-6082

• EN AW-lOOS (must not be baked out)
The parts must not be anodized.

Verlflcation method: R - review

REQ-008334/A
Final cholce oř Rt Optical Table matena! shan be made in preliminary

design phase.
Verjfication method: R - review

REQ-008335JA
Minimum thlckness of RC Optical Table plate shall ba 50 mm es a starting

value. Besed on FEN analysis and vibration study (REQ-008330/A)

modiflcation Of this va!ue is acceptable.

Veriíication method: R - review

REQ-008 658/A
Maximum statlc deformation oř KG Optical Table shall be S 1 mm.

Vedfication method: A - analysis

REQ-008659/A
Natural frequencies oř KG Optical Table shell be 20 Hz.

Verification method: A - analysis

4.1.2.5. RC Optical Table Chassis

REQ-008336/A
KG Optice! Table Chassis shall allow z (vertical) adjustment.

Venificatlon method: R - review

REQ-008337/A
Range oř KG Optica! Table Chassls adjustment In z (vertical) dlrectlon shell

be 20 mm.

Veniflcation method: R - review

REQ-008611/A

Design oř KG Optice! Table Chassis shell alby; positionlng in x, y direction

(horizonte! plane) together with Vacuum Vessel Chassis.

Fyzikální ústav ‚:4; 1))))))
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NOTE: Requirement deflning nterfaces (e.g. bracket with holes) needed for
positionng. Temporary connection between two chassis Is aiso mentloned
In this requirement.
Verlfication method: P.. - review

REQ-008760/A
RC Optical Table Chassis shan allow x, y, z adjustment of RC Optical Table.
Verlflcation method: R - review

REQ-008761/A
RC OptIcai Table adjustment shall be (see REQ-008760/A):

• In x direction 15 mm
• In y direction 15 mm
• In z directlon 15 mm

Veňrication method: R - review

REQ-008338/A
RC Optical Table Chassis shall be made ať stalnless steel ar aluminium aLky
extruded profiles (unified with RC Vacuum Vessel Chassis).
Verification method; R - revlew

REQ-008339/A
RC Qptical Table Chassls shall allow installation of TMPs.
Verification method: R - revlew

REQ-008340/A
RC Optkal Table Chassls shall ai)ow floor fixing.
Verification method; R - review

REQ-00834 1/A
RC Optical Table Chassis shall be equipped with removable transportation
wheels.
Verirication method: R - revlew

4.1.3. Sealing

REQ-0D79251A
Sealing used for BT Li-El system shall be made of fluorelastomer polymer
(FPM) material.
NOTE: RC chambers applicable.
Verification method: R - review

EyzikáIní ústav
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REQ-007926/A
Hardness oř BT Li-Et sealing o-rlngs shaU be 60 ar 70 HSC (Shore).

Non: Pt chambers appticable.
Verification method; R - review

RFQ-007 978/A
Sealing surfaces must be in particular íree oř scratches ar dents.

Verificatlon method; I - inspection

REQ-007979/A
Seal faces shell be suitably protected immedlately after final machinlng to

minimise the risk oř damage. Thls protection shell only be removed for the

purposes of cleaning and inspection, prior to final assembly.

Veriricatlon method: I - inspection

REQ-007980/A
The surface flnlsh oř seal faces shell be compatible with the requlrements of

the ISO-X resp. ISO-F seals useď
Verification method: R - review

4.2. Operational design requirements

REQ-008281/A
Vacuum vessels shell comply with frequency oř opening/closing 2-times a

day.
NQTE; Besed on engineering demands on operational and maintenance

proced u res
Veriflcation method: R - revlew, A - analysis

4.3. Li-El Vacuum Chambers

4.3.1. Vacuum Chamber 013

CH3 Vacuum Vessel will be supplied by Contractíng Authority. CH3 Vacuum Vessel Chassis

is In contract scope.

4.3.1.1. 0-13 Vacuum Vessel (NJA)

Eyzikální ústav
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CH3 Chassis shall be designed as Cc type.
Verification method: R - review

CH3 Cfiassis shall have an Interface for fixation to the floor and walI.
Verification method: R - review

CH3 Chassis shafl be compatible with CH3 Vacuum Vessel interface (see
Annex I)
Verification method: R - review

4.3.2. Vacuum Chamber CH5

CHS Vacuum Vessel will be hilly supplied by Contracting Authority.

4.3.3. Vacuum Cha mber CH8

CHB Vacuum chamber will be dellvered by supplier including vacuurn vessel,chassis, optical table and optical table chassis. See drawlng 00090530/03.

REQ-008609/A

vacuum vessel

Vacuum Chamber CHa shafl be designed as RC type (see Chapter 4,1.2).
Verificatlon method: R revlew

4.3.4. Vacuum Chamber CH9

CH9 Vacuum chamber will be delivered by supplier inciuding vacuum vessel, vacuum vesselchassis, optical table and optical table chassis. See drawing 00090538/02.

REQ-008610/A
Vacuum Chamber CH9 shall be designed as RC type (see Chapter 4.1.2).
Verification method: R - review

4.3.1.2. CH3 Chassis

See draw)ng 00109230/DO.

REQ-0083 14/A

REQ-007977/A

REQ-0083 13/A

Fyzikáiní ústav
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4.3.5. Vacuum Chamber ClilO

CHIO Vacuum Vessel will be supplied by Contracting AuthDrity. ClilO Vacuum Vessel

Chassis is In contract scope.

4.3.5.1. ClilO Vacuum Vessel (N/A)

4.3.5.2. CH1O Chassis

See drawing 00109283/OO.

REQ-008344/A

REQ-0083451A

CtilO Chassis shell ba designed es CC type.

Verification method: R - revlew

CH1O Chassis shell be compatible with

Annex 1).
Verification method: R - review

4.3.6. Vacuum Chamber CH11

CH1O Vacuum Vessel interface (see

CH11 Vacuum chamber will ba dellvered by supplier includlng vacuum vessel, vacuum

vessel chassis, optical table and optical table chassis. See drawing 00090540/03.

REQ-OOBO li/A
Vacuum Chamber Ctili shall be designed es BC type (see Chapter4.l.2),

Verification method: R - review

4.3.7. Vacuum Chamber CN12

CH12 Vacuum Vessel will be supplied by Contractlng Authority. CH12 Vacuum Vessel

Chassis Is In contract scope.

4.3.7.1. CH12 Vacuum Vessel (N/A)

FyzikáIní ústav

______

di i))))))
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4.3.7.2. CHI2 Chassis

See drawŤng 00109283/00.

REQ-008 346/A

REQ-0083 47/A

CH12 Chassis shall be deslgned as CC type.
Vcrification method; R - review

CH12 Chassis shall be compatible with CH12 Vacuum Vessel interface (see
Annex 1).
Verification method: R - review

4.3.8. Vacuum Chamber CH13

CH13 Vacuum Vessel wlfl be supplied by Contracbng Authority. ClilS Vacuum Vessel
Chassis is In contract scope.

4.3.8.1. CH13 Vacuum Vessel (N/A)

4.3.8.2. CH13 Chassis

See draw)ng 00109230100.

REQ- 0083481A

REQ-008349/A

CH13 Chassis shall be designed as CC type.
Verlfication method: R - revlew

CH13 Chassis shail be compatible wlth CH13 Vacuum Vessel interface (see
Annex 1).
Verlflcation method; R - review

4.4. Fdge welded bellows

REQ-007908/A
Edoe welded bellows shall be equlpped with guiding rods for aXial
movement flxation.
Verification method: I - inspection

EyzikáIní ústav
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REQ-008282/A

REQ-008283/A

Each edge welded bellows shafl undergo a helium Iaak test confirmed with
output protocol.
Verificatíon method: T - tast

Each edge welded bellows shall ba rnanufactured according to Table 1.
Verirication method: T - test

Edge welded bellows wlth guiding rods — DN2SQ
Type of flanges ISO-K (ISO 1609)

Inside pressure 106 mbar
Outside pressure 1 bar (atmospheric pressure)
Leak rate 1O‘ mbar.l/s
Temperatura 20±3°C
Material AISI 304, AIS! 316
Llfetime min. 10 000 cycles

AxIai ±15 mm
Movement Lateral ±5 mm
absorption

Angular ±2°

Minlmal inner diameter 258 mm
Length frce 230 mm
Space for mounting (between flanges)

237 8 mm
wlthout centering

Table 1 Technlcal specification oř edge welded bellows.

4.5. Pipes

See drawings:
00104289/00;
00104297/00;
00110962/OO.

00104267/00; 00104268/OO; 00104269/00;
00104290/00; 00104292/OO; 00104293/00;
00104298/00; 00104301/00; 00104302/OO;

0010426 1/00;
00104294/00;
00104303/00;

00104282/OO;
00104296/OO;
00110952/OO;

REQ-007907/A

RFQ-008009/A

Pipes shall be designed with raspect to standard ISO 1609:1986 - Vacuum
technology - Flange dimension.
Verification method: R - review

Vacuum plpes shall be clearly identifled and labelled for assembly purpose
Verification method: R - review

. I. ‚ ‚

___________

*Eyzi Kaini ustav

_______
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4.5.1. Pipes support structures

Sec drawings: 001 10881/00 00101717/OO, 00104392/OO

R EQ - 008652/A
Pipes support structures shell be positioned í1 x, y direction.
Note: requirement describes positioning Witti relatton to building resp. El
eXperlmental hall.
Verification method: R - review

REQ-008653/A
Plpes support structures shall allow z (vertical) adjustment. EXception Is
support structure for horizontal pipe (see drawlng number 00104392/OO).
Verifjcatlon method: R - revlew

REQ-008655/A
Range of Pipes support structures adjustment In z (vertical) directlon shallbe 30 mm.
Verification method: R - rev)ew

REQ-O 08 6 S 4‚ A
Pipes support structures shell be made of stainless steel or extruded
aluminium alby proriles.
Verification method: R - review

4.6. Vacuum Fittings

REQ-0D7904/A
The clamps shall be of suitable design and use materiat that prevents
permanent clamp deformation after multlple use.
Veriflcation method: R - review

REQ-O079O5jA
The clamps shall be of sultable design and use material that prevents
damaging of the clamp slots on flanges.
Veriflcation method: R - review

REQ-007909/A
Fittings shell be designed with respect to the Iisted standards:

• ISO 1609:1986 - Vacuum technology - Flange dimension;
* ISO 2861:2013 - Vacuum technology - Dimensions of clamped -

type qulck-release coupllngs).
Verification method: R - review

EyzikáIní ústav 0JLJ Akademii vid Čit. v.v. I. %..Al beamiines



REQ0079 10/A
Centering ring with outer ring shell be used for connection between fitting
and chamber.
Ver)fication method: R - review

4.7. Cleaning

REQ-0079 83/A
Cleanlng procedure shell remove contamlnants that adhere to the surface
such es oils, greases, dirt, swart, corrosion products, or finger prints.
Verification method: I - inspection

REQ-007984/A
Any assemblies shell be made Up from precleaned components where
posslble.
Verification method: R revjew

REQ-007985/A
Cleanliness shell be taken Into account at ell stages from detailed design to
lnstalla tion.
Verification method: R - review

REQ-007986/A
dean components shell be handled weaňng dean, dry, lint-free gloves.
Veriflcation method: R - review

REQ-007987/A
Supplier shell provide cleaning procedure compatible with High Vacuum (10

mbar) and using In cleanroom 1S07.
Veriflcation method: R - review

REQ-0083 19/A
The cleaning procedure shell be included at minimum the following steps:

• General pre-clean, removal of gross contamination, fluxes etc. by
wiplng/scraping;

• Degrease with solvent by rinsing, swabbing or immerslon;
• Wash wlth domestic water and detergent
• Vapor degrease or soak cleaning;
• Degrease with solvent. Small and complex items shall be immersed

and ultrasonically agltated;
• Wash wlth domestlc water;
• Wash with demíneralised water;
• Drying (dry air);
• Immediate packaging.

Verification method: R - review

EyzikáIní ústav

_____
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4.8. Manufacturing

REQ-007988/A
Vacuum sealing welds made eXternally must have MI penetration Ieang a
smooth surřace on the vacuum side.
Verificaton method: R - revew

REQ-0079 89/A
Supplier shall apply cleaning and degreased procedure. This procedure stlali
be provided by Suppfler.
Verirication method: R - review

REQ-007990/A
Shielding gases stlali be ised to mnšmIse oxidatlon.
Verlflcation method: R - review

REQ-0079911A
Toois used during manufacture shall not contaminate the vacuum surface.
Veriflcation method: I - inspection

REQ-0079921A
Au cuttlng fluids, greases etc. used during manufacture shali be capable oř
being removed entirely by subsequent cieaning operations.
Verďication method: R - review

4.9. Electrical design requirements

N/A

4.10. EMC/EMP

REQ-008658/A
AU conductive parts must be designed according to following Czech
applicable standards;

• ČSN 33 2000-4-41;
• ČSN 33 2000-5-54.

Verification method; R - raview

• ‚ ‚ ‚EyzikaIni ustav
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5. Transportation requirements

Supplier will provide transportation path to fina) destination for RC chambers during
preliminary design phase (approximately transportatlon path Is 100 meters).
For further lnformation see the document “El mom datasheet“ (RD-02).

5.1. General requirements

REQ-008012/A
The transportation personnel shali follow the Contracting Authority‘s řacillty
regula tions.
NOTE: These regu)ations shafl be defined by Contracting Authorlty and
provided to the supplier after contract signature and before detailed design
contract phase.
Veršfication method: R - review

REQ-008013/A
The technologies and instruments sbal) be delivered In protectlve package
preventing damage and contamlnation and a minimum oř two plies
separate dean packaglng. The technologies shall be cleaned and packaged
in dean environment oř ISO class 7.
Verification method: R - review, I - lnspection

REQ-0080141A
Al? transportation tools and equipment entering the dean rooms shall be
cleaned and reviewed by the Contracting Authority‘s approved methods,
NOTE: Some toois can be provided by the Contracung Authority upon
agreement.
Verlfícation method: I - inspection

REQ-008015/A
The transportation to the fina) destination oř the technologies and the
instruments shall ba conducted by the supplier.
Veriflcation method: R - review

REQ-0080 16/A
The transportation procedures shaii ba discussed and reviewed by the
Contracting Authority‘s installation officer and shall be compl$ant wlth the
Contracting Authority‘s nstaflation ragulations.
NOfl; These regulations shall ba deflned by Contracting Authority and
provided to the suppller after contract stgnature and before detalled design
contract phase.
Verification method; R - review

EyzikáIní ústav

______
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REQ-0080171A
The main parts of the mechanical structure 5hall be equlpped with
positioning/alignment marks for Éndustrial 3Dmeasurements/survey. Thespecific type of the positioning/alignrnent marks, their number and locationshell be agreed wíth the Contracting Authority.
Verification method: R - review, I - inspecUon

6. General Safety Requirements

REQ-0080 16/A
System or lts relevant components shell comply with ell applicable EU andCtech leglslative requirements and where appiicable shell have CE markingand Certlficate oí Compliance.
Veriřication method: R - review

REQ- 008019/A
Supplier shall perform hazard ldentlflcation and risk assessment oř systemprior to design.
NOTE: Relevant for chamber design - RC chambers.
Veriflcation method: R - revlew, A - analysis

REQ-0080201A
System or its relevant components shell be deiivered y,ith technical
documentation where supplied spedfles modes ofoperation: condltions forsafe operation, installation and malntenance oř system.
Verilicatlon method: R - revlew

Fyzikální ústav

_______
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7. Quality Requirements

7.1. Quality Management

7.1.1. Quality organization and responsibilities

7.1.1.1. Organization

The supplier 5haIl identify the personnel responsible (project Quality
Manager) for Quality Controls dlsciplines.
VerWcatlon method: Not To Be Tracked within VCD

The project Quality Manager shall act as the phmary contact person within
the projett concernhg Quallty matters,
Verífication method: Not To Be Tracked within VCD

The supplier shalš apply International recognized standards ar best practice
where applicable for quality assurance programme.
Veriflcation method: Not To Be Tracked withln VCD

When the supplier‘s Quality organization delegates quality assurance tasks
to another organization it shaH be done in a documented and controlled way
monitored by the Quality organlzation.
Verification method: Not To Be Tracked within VCD

Quality workmanship procedure shall be provided by supplier and agreed by
Contracting Authority.
Veriřication method: R - revlew

REQ-00802 1/A

REQ-008024/A

REQ-008025/A

Fyzikální ústav
JAkademI. vid ČR. v.v.i.
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7.1.1.2. Responsibility and authority

REQ- 008028/A

REQ-008773/A



7.1.2. Documentation and data control

7.1.2.1. DocumentaUon

REQ-008031/A
The supplier shafl supply the following relavant manufacturing documents(extent es stipulated In contract): Operating manuel (including step-by-stepallgning procedure), maintenance manual, breakdown list es bulit,
Declarations ať Conformity and relevant CE markings where required by EUlegislation.
Veriíication method: 1- inspectlon

7.1.2.2. Formats for data eXchange

REQ-006033/A
Documentation shell be supplied in ell following formats: hardcopy andPDF/A.
Verjfication method: Not To Se Tracked within VCD

REQ-0080341A
The supplier shell provide followlng type of documents:

3D model;
• 2D drawlngs;
• Printable forrnat for text documents.

Veriflcation method: Not To Be Tracked within VCD

REQ-O 06035/A
The Supplier shell use follawlng data formats.

• *JPG;
• *PDFjA;
• CAD 2D: *dwg;
• CAD 3D: STEP type files (*.stp;*.step);
• text processars t.doc, z.docX, OpenDocument Format;
• spreadsheet processors *.Xls, *.xIsX, OpenDocument FormeL;

presentations *.ppt, *pptX; OpenDocument Format;
• .HTML

Vehflcation method: Not To Be Tracked within VCD

-=

Fyzikální ústav diAkid.mle vid tR. v. v. I.
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8. Communication during contract eXecution

Au interfaces of delivered components relevant for Li to El. system
integration shall be identified and captured on drawings.
Veriíication method: R - review

The verification process shall demonstrate that the deliverable product
meets the specifled ELl (further Contracting Authority) requirements and is
capable of sustaining its operational role through:
1. Verification planning;
2. Veriflcation executlon and reporttng.
Verificatlon method: Not To Be Tracked withln VCD

The technicat consultation between supplier and the Contracting Authority
shall involve agreement on the methods, Ievels ofveriflcation, and
veriflcation tools to ba used for verifying indlvidual requirements.
Veriňcation method: Not To Be Tracked within VCD

[yzikální ústav
Akademie vid CR. v. V. I. €31: ‘))))))
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8.1. Interface management

REQ-008657/A

REQ-008762/A
Atu interfaces identified, captured on drawings shall ba agreed by
Contractlng Authority.
Verďication method: R - review

9. Verification process requirements

9.1. General

REQ-0083 50/A

REQ-0083591A



9.2. Verification methods

9.2.1. General

REQ-0083 51/A
Verification shell be accomplished by one Or more oi the řollowing
verifjcation methods:
1. revlew;
2. inspectlon;
3. test;
4. functlonal demonstration;
5. analysis.
Veriflcation method: Not To Be Tracked within VCD

9.2.2. Review

Veriflcatlon by Revlew (R) shall conslst In using approved records or evidence thatunambiguously shows that the requirement Is met.

NQTE: Examples of such approved records are design documents and reports, technlcaldescriptions, and engineering drawings, manuals and accompanying operationdocumentation.

REQ-008763/A

REQ-0087641A

REQ-008765/A

A review oí design programme shell be dehned In the Veriflcation Plan (VP),
see chapter 9.3.
Verlfication method: Not To Be Tracked within VCD

A review of design programme shall only be applicable in stages (phases)
before starting the manufacturing.
Veriňcation method: Not To Be Tracked withln VCD

The results of review shell be documented In approved record and by VCD
(see chapter 9.4).
Veriflcation method: R - review

•1 ti ‚ ‚

*EyzlKaInI ustav
beamlines
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9.2.3. lnspection

Verification by Inspection (1) shall consist oř visual datermination oř physical characteristics.

NOTE: Physical characterlstlcs include constructional ieatures, hardware conformance to
document drawing or workmanship requirements, physical conditions, software source code
conformance with coding standards.

REQ-008353/A
The inspection resuRs recorded In an tnspcction report referred In VCD.
NOTE: conceming VCD see chapter 9.3 and 9.4.
Veňflcation method: R - review

REQ-008766/A
An )nspection programme shafl be defined In the Veriflcation Plan (VP), see
chapter 9,3.
Vehficatlon method: Not To Be Tracked within VCD

9.2.4. Test

Veriflcation by Test (T) shall conslst oř measuring product performance and functions under
representative slmulated envlronments.

REQ-008354/A
The measurement results shall be recorded In a Test report.
Vehfication method: R - review

REQ-0 087671A
The analysis oř data derived fnm testing shall ba an Integra) part ať the
test and the results included In the test report.
Verification method: Not To Be Tracked within VCD

REQ-008768/A
The protocol of the measurement shall be made and approved.
Veriťication method: R - review

REQ-008769/A
A test programme shall be prepared for each product In conformance wtth
Verificatlon Plan.
VerificatIon method: Not To Be Tracked within VCD

REQ -008770/A
The test programme shall be deíined In the specifit chapter oř the
Verificatlon Plan.
Veňflcatlon method: Not To Be Tracked withln VCD

Fyzikální ústav

______
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REQ-0087 71/A
Test Programme shall be approved by the Contracting Authority.
Veriflcatlon method: R - review

9.2.5. Functional demonstration

Verification via Functional demonstratlon (FD) Is cither test oř the system‘s response to asubject oř requirement, Or demonstration of qualltative operational performance consistentwith the requirement.

REQ-0083 55/A
The execution oř functional demonstration shall be observed and results
recorded In a Functional demonstration report.
Vehfication method: R - review

REQ-QO8 356/A
Au safety critlcal functlons shaN be identifled and verified by íunctional
demonstration.
Verlflcation method: Not To Be Tracked within VCD

9.2.6. Analysis

Veriřicatlon by Analysls (A) shaN constst of performing theoretšcal ar empirkal evaiuation
using techniques agreed with the Contracting Authority.

NOTE: Techniques comprise systematic, statistical and qualitative design analysis, modellingand computational simutation.

REQ-005357/A
The results of anaysIs shall be recorded In an Analy5is report.
Veriíication method: R - revlew

REQ-008772/A
An analysis programme shali be defined In the Verífication Pian (VP), see
chapter 9.3.
Verlfication method: Not To Be Tracked within VOD

EyzikáIní ústav diAkad*mi. Wěd ČR. V. V. I.
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9.3. Verification Control Document (VCD)

The Verification Control Document (VCD) iists for each requirement the selected
method(s) ať verification, overal? veňfkation result (pass/ťal?) and reference to relevant
report where necessary. The VCD Is a living (versioned) document and provides ar, overview
oř the mutually agreed verlfication methods during the project execution and overview oř the
results at the contract end to support the acceptance ať au deliverables.

The veriňcation approach shell be dehned by the supplier In the Verification Plan (VP) for
approval by the Contracting Authority prior to implementation.

The supplier shell derme the verirication approach by conducting the following steps:

REQ-008774/A
tdentlfy and agree with the Contracting Authorlty the set oř requirements to
be subject ať the verifkation process at supplier site and at Contracting
Authority site.
Vehhcatlon method: Not To Be Tracked within VOJ

REQ-008775/A
Select verification tools for defined methods oř verificatlon.
Verification method: Not To Be Tracked within VOJ

REQ-008776/A
Identify the stages and events of the contract realization In which the
verirication Is implemented.
Verification method: Not To Be Tracked within VOJ

REQ-008358/A
The contents ať the initial Issue ať the Veriflcation Control Document (VCD)
shan be prepared by the Contractlng Authorlty besed on technical
consuitations wíth the supplier and agreed with the supplier withln the time
limit specifled In table 3.
Verlfication method: Not To BeTracked within VCD

REQ-008362/A
Based on the agreed methods ofveriflcation and the Vp proposal how the
verifications should be grouped together, the supplier shell include In the VP
the list ať the Test reports, Analysls reports, Inspections reports, and
Functional demonstration reports that the supplier proposes to be prepared
es part ať verification oř the requirements.
(agreement by Contractlng Authority)
Veriflcation method: R - review

FyzikáIní ústav I di ‘)))))i
Ak.demle vid ČR e. V. I. bcamunes



REQ-0083631A
The supplier shafl carry out iactory verification of requirements according to
the Vp and according to the updated VCD and record the results In the VCD
before shipping the system out of factory.
(agreement by Contracting Authority)
Verihcallon method: R - review

REQ-008364/A
The supplier shall carry out with support from the Contractlng Authority the
flnal verificatlon ať requirements at EU facility according to the Vp and VCD
and record the results In the fina? VCD.
(agreement by Contracting Authority)
Verification method: R - review

In the acceptance stage the veriflcation shall demonstrate that the product
Is free of fabrlcatlon errors and Is ready for the intended operaUonal use.
Verification method: Not To Be Tracked within VCD

Acceptance shall be carried out on the flnal hardware.
Veriflcation method: Not To Be Tracked within VCD

The hasls for acceptance shall ba completed Verification Control Document
(Chapter 9.3) summaňzing the overall veňfication results together wlth
relevant reports suppowng the verification.
Veriflcatlon method: R - review

9.4. Acceptance

REQ-0083851A

REQ-008366jA

REQ-008367/A

EyzikáIní ústav
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10. AnneX I

I CH1O,CHl2appIIcabIe

O
U,

1130 CH3, CH13 app!icable

TL3O

EyzikáIní ústav
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Dwg no. PIPE DN2SO

Name Length “L“
charnbers Dwg no.

L11_P01_CH2-3 2481,7 mm Room Li — CH3 00104267

LiEiýO3_CH3-5 3000 mm 0-13 — CI-IS 00104269

L1E1_P06_CH3-5 2000 mm CH3 — CHS 00104282

L1E1ý12_CHB-9 2000 mm CHB — 019 00104289

L1EÍý14_CH9-10 684,7 mm CH9 — ClilO 00104292

UEÍJ1SCH9-10 1500 mm CH9 — CH1Q 00104293

L1E1y18_CH1O-12 1500 mm CI-liQ - CH12 00104296

L1E1919_CH1O-11 3000 mm CH1Q — Clili 00104297

L1E1_P20_CH1Q-ii 3000 mm CRlO — Cl-lii 00104293

L1EI_P23_CH1O-i3 638,3 mm CHÍO — CR13 00104303

L1E1_P24_CH13_HHG 779,4 mm CH13-HHG 00110952

L1E1_P2SCH12_PXS 1000 mm CH12-PXS 00110962
SEĚ:DWg no. PIPE DNŽSO
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Anncx 3— Schedule of Deliverables

Deliverable, its part Step Result Deadline
Dli) Provide detailed pian of au Technical report 3 months from contract sřgnature

bellows hereof
Dl ji) Manufacture, assemble Protocol on S months from contract signature

and test au bellows by the testing cf
Contractor Devices at

Contractor‘s
place/Report on
testing at
Contractor‘s
place

Dl Iii) DelWer, assemble and test ‚ Protocol on 6 months from contract signature
all bellows ‘ testing of

Device at the
research center
ELI-Beamlines

D2 i) Provide preliminary design Technical report 1 month from contract signature
of all vacuum pipes

D2 ii) Provide detailed plan oí Technical report 3 months from contract signature
au vacuum pipes

D2 iii) Manufacture, assemble Protocol on 5 months from contract signature
and test aul vacuum pipes testing of
by the Contractor Devices at

Contra ctor‘s
place/Report on
testing at
Contra ctor‘s
place

D2 iv) Deliver, assemble and test Protocol on 6 months from contract signature
au acuum pipes by the testing of
Client Device at the

I research center
ELl-Bea mlines

D3 1) Provide preliminary design Technical report 1 month (rom contract sjgnature
of all frames for vacuum
pipes

D3 ii) Provide detailed pian of Technjcal report 3 months from contract signature
au frames for vacuum
pipes

D3 Iii) Manufacture, assemble Protocol on S months from contract sjgnature
and test aul frames for testing of
vacuum pipes by the Devices at
Contractor Contractor‘s

place/Report on
testing at
Contractoťs
place

IB W) Deliver, assemble and test Protocol on 6 months (rom contract signature
au frames for vacuum testing oí
pipes by the Client Device at the

research center
ELI-Beamlines

D4 j) Provide preliminary design Technical report 1 month from contract signature



of au frames for vacuum
chambers

D4 ji) Provide detailed pian of Technical report 3 months from contract signatureau frames for vacuum
chambers

04 Ui) Manufacture, assemble Protocoi on S months from contract signatureand test au frames for testing ať
vacuum chambers by the Devices at
Contractor Contractor‘s

place/Report on
testing at
Cantractor‘s
place04v) Deliver, assembie and test Protocol on 6 months fram contract signatureau frames for vacuum testing of

chambers by the Client Device at the
research center
EU-BeamlinesDS)) Provide preliminary design Technical report 1.5 month from contract signatureof au vacuum chambersDS Ii) Provide detailed plan of Technical report 3 months fram contract signatureau vacuum chambersDS Iii) Manufacture, assemble Protocol on 9 months from contract signatureand test au vacuum testing of

chambers by the Devices at
Contractor Contractoťs

place/Report on
tesUng at
Contractoťs
placeDs Iv) Delšver, assemble and test Protocoi on 10 months from contract signatureDevice by the Client testing of
Device at the
research center

_ELl-Beamlines
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PFEIFFERL VACUUM

1. fis document

This “Technicat Concept Documenr Is besed on the tender ELl Prague TP14_143,
Vacuum components branch Li-El including supporUng frames
DocumentTC ID! Revision 00111983/C
WBS code 4.3 - Beam transport
P35 code SE.BDS.BT - 4.3 Beam Transport

Submission Deadline January 19h, 2016

This document contains comments and detaits oř the ptaned reaVzation
by Trinos Vakuurn-Systeme GmbH, Göttingen - Pfeiffer Vacuum Group.

The Specification: TC#001 11983/C - RSD Vacuum components branch LI-El including supportingframes TP14 143 Is futflhled If not mentioned etsewise.

1.1 ScopeofWork

- 20 Beitows
-18 Pipes
- 16 Support frames for pipes
- 4 Support frames for chambers
-3 Rectangular Chambers incl. support írames

Following parts are not included;
- Cylindrical Chambers
- Pumps
- Gate Valves

The Schedule oř Deliverables es attached to this document will be fulfifled.

1.2 Language

Project Language for Communication and Documentation is English

1.3 TransfertoThird Party

Thís Oocument Is for the purpose of the Tender only and must not be published or transferred to
third parties wiU,out written permissřon oř Trtnos Vacuum Systems.

40
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PFEIFFERL VACUUM

2. Mechanical Com ponents

The mechanical setup is similar to au other projects which were realized by Trinos Vacuum
Systems.

General nformation:
• Tririos provides a 3D-Model 3 month after award oř contract.

Step-Files and 2D-Drawings are used for communication with the customer.
2D-drawings will be checked and approved by the customer prior to start with the production.

• Protocol oř the test for Helium-Tightness:
Tightness <110.10 Pa‘m3/s (c t10° mbarIIs), excl. Gas-Permeation (local)
Tightness <510- Pam3/s (< i1Q mbarlIs) integral for each component

• Tolerances (unless otherwise specified):
- General Toerances: ISO 2768-1 m
- General Tolerances for welded constructions: EN ISO 139208

• Material (unless otherwise specified);
- Stainless Steel 1.4301(304) or higher
- Covers made from EN AW 5083 Or higher
- Gaskets: FKM

• Breadboards will be made řrom EN AW 5083 with a thickness oř 80 mm

• Support frames for pipes made from Aluminum

• Supportframesforchambers will befabricated from stainiess steel(1.4301 (304))

• Surface Stainless Steel pipes:
- inside; surface roughness Ra 0,8 pm
- outside: glass beads blasted

• Surface Aluminum covers:
- inside: milled with surface roughness S Ra 0,6 pm
- outside: milled with surface roughness S Ra 1,6 pm

• Edges: Laser- or water-cut

• Au ports blanked ořf

• Operating pressure:: O hPa (mbar) to atmosphere

• Operattng Temperature: Room temperature
max. Temp íor FKM gaskets: (-1 5)°C to 150°C

• Magnet;c Permeability not specified

• A rating plate will be fxed to the chamber, please let tis know If you prefer a particular
posillon

Tedu*a! ConceptOcc%rr2r,L ELl Pragw TPI3_I13 Page 4von 12



PFEIFFERL VACUUM

• WeJd connections: Tlo; in special cases Laser-welded with high penetration depth (3000 W,
up toS mm).

• FEM-Analyses of the chambers.
For complex sLructures the static mechanical oad can be simulates by FEM-Analysis. For
Iarge areas a bending of the plam chamber walls up to 1 mm due to atmospheric pressure Is
possible.
Due to the de-coupling oř the breadboard írom the chamber, this movernent Is not transferred
to the optical setup.

image: FEM Símuiation oř a rectangularchanlher7 StatJc ioad dúe to atmosphere pressvre

Technical Ccnep( Dccun,ent EU Pragtie rP14_143 Pae5 von 12



PFEIFFERL VACUUM

3. Electrical Grounding (EMC/EMP)

ľ:::
- t

tJj..ol,

tr.-Lt

(REQ-0086561A)
Each Trinos chambers are equipped with a connecUon point for equipotential bonding. The position
and number oř grounding points can be discussed with the customer. The customer can connect a
grounding cable from these points to the local eadh circuit connector of the building.

• Turbo pumps may cause eXtreme forces in case oí mechankal crash oř the rotor. Flanges for
Turbo Pumps must be provided by the customer. The flanges will be checked and reinforced
if necessary. Pfeiffer Vacuum has many eXperiences in the construction and the layout oř
Turbo Flanges.

Image EqÉJipotentiaí grnund (erwina? connector, (hrvad. M8

:- --
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PFEIFFER VACUUM

The vacuum system forma a closed metalUc cover ot the included volume and works like a Faraday
cage. The eleclrical interaction between the inside and the outside shouíd be Iow. However, the
influence of the eser radiation inside the volume should be pad ot the customer‘s know-how Or
customers eXperiment. Trinos cannoi give any statement according to the EMC-I EMP-peďormance
of the setup.

The Czech standards Of REQ-008656/A (ČSN 33 2000-4-41 and ČSN 33 2000-5-54.) are unknown
to Trinos and are not pad oř this quote.

4. C!eanroom Setup
REQ-00801 3/A

Trínos Is equipped with a dean room ISO class 7. Final cleaning and packaging will be peďorrned
under this condition. Trinos Is experienced In mounting under ISO-7-condition.

5. Reference coordinate system and position adjustment

The Reference Coordinate System (RCS) will be defined In accordance to the ReferenceMechanical System of the hall (RMS) forthe rectangular chambers.
Trinos assumes that the customer provides a reliable system for the positioning ot pipes andchambers.

6. Factory Acceptance Test

Au parta will ba mounted and tested at Trinos prior to shipping. A protocol oř afl test results will bedelivered before installation at customer alte,

7. lnstallation

During the setup, pipes and chambers will be connected to chambers and gate valves which aredelivered by the customer. Connection and adjustment will be skipped for the components which arenot present at the time oř installation.
Delivery of pipes, bellows and support frames will be 6 month after award oř contract, chambers willbe delivered 9 month after award oř the centraci.
Pumps are not part oř the tender. Mounting, setup and putting into service oř pumps Is not pad otthis quote.

8. General Safety Requirements

A risk assessment will be pad oí the Trinos Construction Pwcess,
Please note that CE marking is not applicable for vacuum chambers, pipes and suppoding frames ořihis tender.

rtica Concejt Oocument ELl Praque TPl4 I4 Page T vcn (2



PFEIFFERL VACUUM

9. Vibration Study

For an evaluation Of vibration performances, Trinos wili work toget er with the Company ERAS,located In Göttingen. ERAS has a lot oř experience In vibration analyses and will give his expertiseand support regarding the vibration situation.
Trinos will take the results into account during the construction phase. If the customer asks forchanges due to the vibration study, they can be only ba considered as Jong as they are neutral tothe calculated costs. If the range ať changes exceeds the calculated Costs, Trinos will be (rea to eddlha additional costs to the (mal price.

Here Is a descňption oř the ERAS scope oř work:

ERAS GmbH In Göttingen Is an expert for analysis of both structural and system dynamics.Furthermore ERAS has been focusing on design and realizatlon ať customized vibration contra!solutions In nearly every branch and application for over 20 years. In the niche market oř systems foractive vibration control ERAS Is ona ot onty few global players, The ERAS VibraLock® technologycan reference numerous field-proven instaflations on a high-professional level. ERAS Is partner tothe optical and laser Industry for over 10 years now. Both vibration-related beam control sotutions eswell as engineering services covering system and structure optimizations are part ať their business.As a partner to TRINOS Vacuum Systems ERAS will jam this tender In the role oř a subcontractor.ERAS will take over the work package Vibration Study as described In the tender for quotes. Basedon an initial review ať the beamline infrastructure layout and design, ERAS will decide onappropriate tools and measures for analyzing the beamline infrastructure dynamics. Most probably,a FE model will be set up Of selected or even the entire beamline infrastructure (depending on whatwill ba considered es being most promising from a customers‘ beneflt perspective). Depending onkmnd and quality ať input data provided by contracting authority ERAS will perform studies ofinfluences on relevant beamline parameters In frequency and/or time domamn.
A typical outcome could be a prediction oř estimated beam deviation distribution at defined beamextraction pointe. Work will ba performed and results will be presented es paperwork. ERAS will beglad to assist the contracting authority In determinng relevant input data for vibration study purposesIf desired. AlI work and expenses needed to generate results as described above are covered by thetotal budget given. In case that additional seMces or solutions would ba required (like furtheranalyses ar consulting on site etc.) ER4S will then provide separate fixed-price-quotes targeting onthe specific customers‘ needs.
In Case that either vibration study results Or observations during iniUaI operation should indicateneed for extended vibration control measures the contracting authority can instantly ťalI back andrely on ERAS‘ VibraLock® technology. The VibraLock® system tool box íeatures variousapp!ication-proven components and approaches for bath slmctural dynamice improvement andbeamline manipulation. VibraLcck® systems cen guarantee for most effective and highlyprofessional vibration compensation ar isolation es well as for application-tailored actuation aťbeamlmne components like lenses ar deflection mirrore.
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PFEIFFER;H VACUUM

IQ. Contact Person at Trinos

For Sa les Purposes:

Corinna Busch
Sales Support Austria, Benelux
T +49 551 99963-3171
corinnabusch@trinos.de

For Technical Questions:

Dr. Kal Sturm
Project Manager
T: +49 551 99963-3028
sturm@trinos.de

Or, Dominik Schwendt
Project Manager
T; +49 551 99963-3167
dominikschwendt@trinos.de

Trinos Vakuum-Systeme GmbH Pfeiffer Vacuum GmbHKammem und Komponenten Headquarters GermanyAnna-Vandenhoeck-Ring 44 Beninem Strasse 43
37081 Göttingen 35614 Asslar

T +49 551 999630 T +49 6441 802-O
info@trinos.de info@p(eiffer-vacuum.de

vr.w.pfeiffer-vacuum.de

PFEF$- VACUUM
Přeiíf4cu rn ur.tria GmbH

O3bi 2 0 Ar a Austra
Phone, ÷4 i 39\ 17 4 43 94 1701

cIíccpteď1 r.viv,úm al • w.wj proirarvacuumcam
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Annex 5— Verification pian - shall be attached to the Contract pursuant Art. V par 4 of the Contract
after signature of the Contract.

Followng table Is not the Verification pian but only tamplate for future Verifkation plan.
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Annex 6-The breakdown oř the Price oř the Work and the Payment Schedule

1. Price of Deliverables hereof

Oeiiverable Prke oř DeiverabIe VAT n % Price of Deliverable incl.
e«I. VAT -EUR EUR VAT-EUR

Dl 21420,00 EUR 4498,20 25918,20

D2
— 37618,00 EUR 7899,78 45 517,78

D3 34520,00 EUR 7249,20 41 769,20

04 — 18924,00 EUR 3974,04 22 898,04

DS 243 075,00 EUR 51045,75 294 120,75

The totai Price oř the 355 557,00 EUR 74666,97 430 223,97
Work (e.. for au

Deliverables Dl to D5)

2. Contractual Parties have agreed that the Contractor shall be authorized to invoice the Price
Of the Work as foliows:

Deliverable Invoidng (invoice issue)

Dl 10% of the Price of Dl after the signature hereof,

20% oíthe Price of Dl after fulfillment o( the partial deliverabte 01 I),

40% oř the Price oř Dl after fulfillment oř the partial deliverable Dl Ii),

30% oř the Price of Dl after fulfiulment oř the partial deliverable Dl Iii).

02 10% oř the Prke of D2 after the signature hereof,

20% oř the Price of 02 after fulfillment oř the partial deliverable 02 fl,

25% of the Price of D2 after fulfíllment oř the partaI deliverable D2 i),

25% oř the Price oř D2 after fulfillment oř the partial deliverable D2 iii),

20% oř the Price oř D2 after fulfillment oř the partial deliverab!e 02 Iv).

D3 10% oř the Prke oř 03 aher the signature hereof,

ĺĺ.



20% oř the Pršce of 03 after fulřšllment oř the partla! dešlverabie 03 š),

25% oř the Pršce oř 03 after íulfillment oř the partial delšverable 03 Ii),

25% oř the Price oř 03 after fulřšllment oř the partial delšverable D3 šli),

20% oř the Pršce oř 03 after fulřšllment of the partla! deIšverabe 03 Iv).

04 10% oř the Pršce oř D4 after the sinature hereof, -

20% oř the Pršce oť D4 after fulflhlment oř the partial delšverable D4 I),

25% oř the Pršce oř D4 ařter fulfšllment oř the partial delšverable D4 Ii),

25% oř the Pršce oř 04 after fulfšllment oř the partšal delšverab!e D4 III),

20% oř the Pršce oř D4 ařter fulřillment oř the partla! dešiverable D4 Iv).

DS 10% oř the Pršce of DS ařter the sšgnature hereof,

20% oř the Pršce oř 05 ařterfulfillment oř the partla! delšverable DS fl

25% oí the Pršce oř 05 ařter fulfšllment oř the partla! delšverable DS II),

25% ořthe Pršce oř 05 afterfulfšllment oř the partial deišverable DS šIl),

20% oř the Pršce oř DS after řulřšllment oř the partšal deliverabše DS Iv).
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