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1. [bookmark: _Toc514250136]Introduction
0. [bookmark: _Toc512163456][bookmark: _Toc514250137]Purpose
This Requirements Specification Document (RSD) lists the technical requirements and constraints on product/device (Vacuum valves) of ELI-Beamlines project. This can lead to the identification of product interfaces with the ELI science based technology and ELI building facility. This RSD also acts as the parent document for the technical requirements that need to be addressed in lower level design description documents.
0. [bookmark: _Toc512163457][bookmark: _Toc514250138]General descri ption
Vacuum valves will be a part of an extended vacuum system that centrally provides backing and roughing vacuum to large vacuum vessels at ELI-Beamlines facility. The valves will provide sealed separation between two regions with different pressures.
Vacuum valves will be used for applications under high vacuum or ultra-high vacuum.
The vacuum valves categorized according to type of flange, drive and applicable pressure range.
0. [bookmark: _Toc512163458][bookmark: _Toc514250139]Scope
This RSD contains all of the technical requirements: functional, performance, operational and design, transportation, safety and quality requirements for the product/device Vacuum valves. This RSD and contract are a follow-up to the previous valves-related framework contracts which are almost expired. The PBS codes are not known at the moment. Nevertheless it is known that the vacuum valves for laser L4, Beam Transport and Experimental halls will be delivered within this framework contract. The future PBS codes will include following top level strings: RA.L4, SE.BDS and E.E[x] where the "x" parameter can be substituted by the respective number of ELI experimental hall(s).

This product is a product Category A according to the ELI Beamlines RSD categories. The category A is an Off-the-shelf Product without necessity of modifications and necessity to be subjected to a verification programme (review of design, inspection and testing) for ELI applications by the actual project specifications. All verification activities performing by a Supplier shall be executed in accordance with the Supplier’s plan of outgoing inspection and tests. Internal Acceptance Procedure of the product Category A shall be established and applied before the product implementation (operation phase).







0. [bookmark: _Toc512163459][bookmark: _Toc514250140]Terms, Definitions and Abbreviations
For the purpose of this document, the following abbreviated terms apply: 

	Abbreviation
	Meaning

	ELI
	Extreme Light Infrastructure 

	HV
	High Vacuum

	UHV
	Ultra High Vacuum

	TMP
	Turbo Molecular Pump

	SS
	Stainless Steel

	Al
	Aluminium

	DN
	Diameter Nominal

	CA
	Contract Authority



[bookmark: _Toc512163460][bookmark: _Toc514250141]Reference documents

	Doc
number
	Title of document

	RD-01
	00163567-B_1.2_Q_M_Guide_for_Instructions_for_Use_Ver-9_EN_fully_signed





1. [bookmark: _Toc512163461][bookmark: _Toc514250142]General Functional, Performance and Design requirements

REQ-023170/A
Sizes, types of flanges, actuators and drives shall be according to ANNEX I.
REQ-023171/A
Maximum leak rate shall be according to ANNEX I.
REQ-023172/A
Differential pressure at opening of valves shall be according to ANNEX I.
REQ-023173/A
It shall be possible to install and operate the vacuum valves in any mounting position.
REQ-023174/A
Gate valves specified in chapter 6.5 of ANNEX I (Gate valve - Al – pneumatic actuator) shall be compatible with TMP mounting.
REQ-023175/A
Gate valves specified in chapter 6.6 of ANNEX I (Gate valve - SS – pneumatic actuator) shall be compatible with TMP mounting.

REQ-023176/A	
All solenoids valves specified in ANNEX I shall use 24V DC power supply.
REQ-023177/A
The maximal amount of particles (particles bigger than 300 nm) generation of the valve during one cycle shall be according to 
ANNEX I.
REQ-023178/A
The electro-pneumatic valves shall be closed (NC-normally closed) during power outage and/or interruption in the supply of compressed air.
REQ-023179/A
The valves shall be equipped with electro-pneumatic actuator with OPEN/CLOSED limit switches and with the possibility of connection to the control system. Connection type shall be specified e.g. DIN 7 pin etc.
REQ-023180/A
Maximum closing or opening time shall be according to ANNEX I.
REQ-023181/A
Valve body material shall be according to ANNEX I.
REQ-023182/A
Valves with pneumatic actuator shall work at (or operate at min) pressure min. 5 bar. 
REQ-023183/A
Valves shall be assembled and packed in clean room environment ISO 8 according to standard ČSN EN ISO 14644.
REQ-023184/A
Valves sealing surfaces shall be roughness Ra 0.8 μm.
REQ-023185/A
Valves sealing surfaces shall be without scratches.


1. [bookmark: _Toc512163462][bookmark: _Toc514250143]Transportation requirements

REQ-023186/A
The transportation to the final destination of the technologies and the instruments shall be conducted by the supplier.
REQ-023187/A
The technologies and instruments shall be delivered in protective package preventing damage and contamination and a minimum of two plies separate clean packaging. The technologies shall be cleaned and packaged, in compliance with the cleanliness of class 8 according to ČSN EN ISO 14644.


1. [bookmark: _Toc512163463][bookmark: _Toc514250144]Product Safety Requirements

REQ-023188/A
The Supplier shall supply a Declaration of Conformity or any other
equivalent document legally recognized and accepted in the Czech
Republic for each product type if the appropriate legislation
determines the Supplier’s obligation to have a Declaration of
Conformity (or the equivalent document) for the purposes of a
Product sale in the Czech Republic to fulfil the requirements of 
2001/95/EC directive or applicable Czech law.

1. [bookmark: _Toc512163464][bookmark: _Toc514250145]Product Quality Requirements
REQ-023189/A
The Supplier shall provide Instructions for use (Product User Manual) as part of the delivered Product. The Instructions for use shall be approved by the CA and shall include the instructions and descriptions regarding the following:
· transport;  
· [bookmark: _GoBack]handling; 
· storage; 
· installation; 
· safe operation and maintenance procedures.
The Instructions for use shall be written in accord with ČSN EN 82079-1 (equivalent to IEC - 82079-1:2012).
Note: As an alternative to standard ČSN EN 82079-1 (equivalent to IEC - 82079-1:2012) can be used internal ELI guide - see RD-01 document reference. 
REQ-023190/A	
The Supplier shall provide with the delivery of the Product (aside from Instructions for use) the following types of documents:
•	the manufacturing drawings (3D model and 2D drawings) in electronic form as defined in REQ-023195/A.
REQ-023195/A	
The Supplier shall use following data formats:
•	*.JPG, *.PNG, *.PDF/A, *.HTML;
•	CAD 2D: *.dwg;
•	CAD 3D: STEP file types (*.stp;*.ste;*.step);
•	text processors *.doc, *.docx, OpenDocument Format;
•	spreadsheet processors *.xls, *.xlsx, OpenDocument Format;
•	presentations *.ppt, *.pptx; OpenDocument Format.



REQ-023191/A
The Supplier shall provide information on executed of outgoing check of the Product/Device. At least this information shall comprise declaration about execution of outgoing check and declaration of conformity with technical requirements defined by the product RSD and completeness of the Product/Device.
NOTE: Alternatively the Supplier might provide the CA with information (e.g.: catalogue/technical data sheets, product manuals or other similar documentation) subject to the condition that such documentation is detailed enough to prove meeting all requirements stipulated herein.
REQ-023192/A
The Supplier shall establish and maintain a non-conformance control system compatible with ČSN EN ISO 9001 (equivalent to EN ISO 9001).
[bookmark: _Toc512163465][bookmark: _Toc514250146]International standards
REQ-023193/A
Valves shall be equipped with ISO F flange according to ISO 1609:1986 - Vacuum technology - Flange dimension.
REQ-023194/A
Valves shall be equipped with ISO KF flange according to ISO 2861:2013 - Vacuum technology - Dimensions of clamped - type quick-release couplings.




1. [bookmark: _Toc512163466][bookmark: _Toc514250147]ANNEX I
5. [bookmark: _Toc512163467][bookmark: _Toc514250148]HV Angle valve - Al – pneumatic actuator

	DN
	DN16
	DN25
	DN40
	DN50

	Body material
	Aluminium

	Flange
	ISO-KF
(according to ISO 2861)
	ISO-KF
(according to ISO 2861)
	ISO-KF
(according to ISO 2861)
	ISO-KF
(according to ISO 2861)

	Body shape
	Angle
	Angle
	Angle
	Angle

	Feedthrough
	Bellows
	Bellows
	Bellows
	Bellows

	Solenoid valve [VDC]
	24
	24
	24
	24

	Min. differential pressure at opening [mbar]
	1000
	1000
	1000
	1000

	Minimal cycles until first service
	9∙105
	9∙105
	9∙105
	9∙105

	Max. leak rate 
[mbar. ls-1]
	5∙10-9
	5∙10-9
	5∙10-9
	5∙10-9

	Max. consumption of compressed air [l/stroke]
	0,02
	0,025
	0,05
	0,06

	Position indicator
	YES
	YES
	YES
	YES

	Max. closing time [s]
	0,2
	0,3
	0,7
	0,8

	Max. particles generation of the valve
	20


Tab. 1 Specification – HV Angle valves Al – pneumatic actuator


5. [bookmark: _Toc512163468][bookmark: _Toc514250149]HV Angle valve - Al – manual actuator

	DN
	DN16
	DN25
	DN40
	DN50

	Body material
	Aluminium

	Flange
	ISO-KF
(according to ISO 2861)
	ISO-KF
(according to ISO 2861)
	ISO-KF
(according to ISO 2861)
	ISO-KF
(according to ISO 2861)

	Body shape
	Angle
	Angle
	Angle
	Angle

	Feedthrough
	Bellows
	Bellows
	Bellows
	Bellows

	Min. differential pressure at opening [mbar]
	1000
	1000
	1000
	1000

	Minimal cycles until first service
	8000
	8000
	8000
	8000

	Max. leak rate 
[mbar. ls-1]
	5∙10-9
	5∙10-9
	5∙10-9
	5∙10-9

	Handwheel
	Removable

	Max. particles generation of the valve
	20


Tab. 2: Specification – HV Angle valves Al – manual actuator


5. [bookmark: _Toc512163469][bookmark: _Toc514250150]HV Inline valves - Al – pneumatic actuator

	DN
	DN16
	DN25
	DN40

	Body material
	Aluminium

	Flange
	ISO-KF
(according to ISO 2861)
	ISO-KF
(according to ISO 2861)
	ISO-KF
(according to ISO 2861)

	Body shape
	Inline
	Inline
	Inline

	Feedthrough
	Bellows
	Bellows
	Bellows

	Solenoid valve [VDC]
	24
	24
	24

	Min. differential pressure at opening [mbar]
	1000
	1000
	1000

	Minimal cycles until first service
	9∙105
	9∙105
	9∙105

	Max. leak rate 
[mbar. ls-1]
	5∙10-9
	5∙10-9
	5∙10-9

	Max. consumption of compressed air [l/stroke]
	0,02
	0,025
	0,05

	Position indicator
	YES
	YES
	YES

	Max. closing time[s]
	0,2
	0,3
	0,7

	Max. particles generation of the valve
	20


Tab. 3: Specification – HV Inline valves Al – pneumatic actuator
 

5. [bookmark: _Toc512163470][bookmark: _Toc514250151]HV Inline valves - Al – manual actuator

	DN
	DN16
	DN25
	DN40

	Body material
	Aluminium

	Flange
	ISO-KF
(according to ISO 2861)
	ISO-KF
(according to ISO 2861)
	ISO-KF
(according to ISO 2861)

	Body shape
	Inline
	Inline
	Inline

	Feedthrough
	Bellows
	Bellows
	Bellows

	Min. differential pressure at opening [mbar]
	1000
	1000
	1000

	Minimal cycles until first service
	8000
	8000
	8000

	Max leak rate 
[mbar. ls-1]
	5∙10-9
	5∙10-9
	5∙10-9

	Handwheel
	Removable

	Max. particles generation of the valve
	20


Tab. 4: Specification – HV Inline valves Al – manual actuator


5. [bookmark: _Toc512163471][bookmark: _Toc514250152]Gate valve - Al – pneumatic actuator

	DN
	DN63
	DN80
	DN100
	DN160
	DN200
	DN250

	Body material
	Aluminium

	Flange
	ISO-F
(according to ISO 1609)
	ISO-F
(according to ISO 1609)
	ISO-F
(according to ISO 1609)
	ISO-F
(according to ISO 1609)
	ISO-F
(according to ISO 1609)
	ISO-F
(according to ISO 1609)

	Body shape
	Gate
	Gate
	Gate
	Gate
	Gate
	Gate

	Feedthrough
	Shaft feedthrough
	Shaft feedthrough
	Shaft feedthrough
	Shaft feedthrough
	Shaft feedthrough
	Shaft feedthrough

	Solenoid valve [VDC]
	24
	24
	24
	24
	24
	24

	Min. differential pressure at opening [mbar]
	25
	25
	25
	25
	25
	25

	Minimal cycles until first service
	150000
	150000
	150000
	80000
	80000
	80000

	Max. leak rate 
[mbar. ls-1]
	5∙10-9
	5∙10-9
	5∙10-9
	5∙10-9
	5∙10-9
	5∙10-9

	Max. consumption of compressed air [l/stroke]
	0,3
	0,4
	0,4
	2
	3
	3

	Position indicator
	YES
	YES
	YES
	YES
	YES
	YES

	Max. closing time[s]
	2,5
	2,5
	3
	4
	8
	8

	Max. particles generation of the valve
	150


Tab. 5: Specification – Gate valves Al – pneumatic actuator 


5. [bookmark: _Toc512163472][bookmark: _Toc514250153]Gate valve - SS – pneumatic actuator

	DN
	DN63
	DN80
	DN100
	DN160
	DN200
	DN250
	DN320

	Body material
	Stainless steel

	Flange
	ISO-F
(according to ISO 1609)
	ISO-F
(according to ISO 1609)
	ISO-F
(according to ISO 1609)
	ISO-F
(according to ISO 1609)
	ISO-F
(according to ISO 1609)
	ISO-F
(according to ISO 1609)
	ISO-F
(according to ISO 1609)

	Body shape
	Gate
	Gate
	Gate
	Gate
	Gate
	Gate
	Gate

	Feedthrough
	Bellows  / rotary
	Bellows / rotary
	Bellows 
	Bellows
	Bellows
	Bellows
	Bellows

	Solenoid valve [VDC]
	24
	24
	24
	24
	24
	24
	24

	Min. differential pressure at opening [mbar]
	25
	25
	25
	25
	25
	25
	25

	Minimal cycles until first service
	150000
	150000
	150000
	150000
	150000
	150000
	150000

	Max. leak rate 
[mbar.ls-1]
	5∙10-9
	5∙10-9
	5∙10-9
	5∙10-9
	5∙10-9
	5∙10-9
	5∙10-9

	Max. consumption of compressed air [l/stroke]
	0,2
	0,2
	0,3
	0,3
	0,5
	0,5
	0,7

	Position indicator
	YES
	YES
	YES
	YES
	YES
	YES
	YES

	Max. closing time[s]
	2,5
	2,5
	3
	4
	8
	8
	10

	Max. particles generation of the valve
	1200


Tab. 6: Specification – Gate valves SS – pneumatic actuator



5. [bookmark: _Toc512163474][bookmark: _Toc514250154]Angle valve with soft-pump function - Al – pneumatic actuator

	DN
	DN25
	DN40
	DN50
	DN63
	DN80
	DN100
	DN160

	Body material
	Aluminium

	Flange
	ISO-KF
(according to ISO 2861)
	ISO-KF
(according to ISO 2861)
	ISO-KF
(according to ISO 2861)
	ISO-K
(according to ISO 1609)
	ISO-K
(according to ISO 1609)
	ISO-K
(according to ISO 1609)
	ISO-K
(according to ISO 1609)

	Body shape
	Angle
	Angle
	Angle
	Angle
	Angle
	Angle
	Angle

	Solenoid valve [VDC]
	24
	24
	24
	24
	24
	24
	24

	Min. differential pressure at opening [mbar]
	1000
	1000
	1000
	1000
	1000
	1000
	1000

	Minimal cycles until first service
	9∙105
	9∙105
	9∙105
	9∙105
	9∙105
	9∙105
	9∙105

	Max. leak rate 
[mbar. ls-1]
	5∙10-9
	5∙10-9
	5∙10-9
	5∙10-9
	5∙10-9
	5∙10-9
	5∙10-9

	Max. consumption of compressed air [l/stroke]
	0,03
	0,05
	0,07
	0,25
	0,25
	0,5
	1,2

	Position indicator
	YES
	YES
	YES
	YES
	YES
	YES
	YES

	Max. closing time[s]
	0,35
	0,8
	0,9
	1
	1
	1,5
	3,5

	Max. particles generation of the valve
	150


Tab. 7: Specification - Soft start valves Al – pneumatic actuator


5. [bookmark: _Toc512163475][bookmark: _Toc514250155]Manually actuated venting valve

	DN
	DN10

	Body material
	Stainless steel

	Flange
	ISO-KF
(according to ISO 2861)

	Min. differential pressure on plate in opening direction [mbar]
	1000

	Max leak rate – valve seat
[mbar. ls-1]
	5∙10-9


 Tab. 8: Specification – Manually actuated venting valves


5. [bookmark: _Toc512163476][bookmark: _Toc514250156]Mini vacuum gate valve for flange KF - Al – pneumatic actuator

	DN
	DN16
	DN25
	DN40
	DN50

	Body material
	Aluminium

	Flange
	ISO-KF
(according to ISO 2861)
	ISO-KF
(according to ISO 2861)
	ISO-KF
(according to ISO 2861)
	ISO-KF
(according to ISO 2861)

	Body shape
	Gate
	Gate
	Gate
	Gate

	Feedthrough
	Shaft feedthrough
	Shaft feedthrough
	Shaft feedthrough
	Shaft feedthrough

	Solenoid valve [VDC]
	24
	24
	24
	24

	Min. differential pressure at opening [mbar]
	25
	25
	25
	25

	Minimal cycles until first service
	30000
	30000
	30000
	30000

	Max. leak rate 
[mbar. ls-1]
	5∙10-9
	5∙10-9
	5∙10-9
	5∙10-9

	Max. consumption of compressed air [l/stroke]
	0,05
	0,08
	0,1
	0,1

	Position indicator
	YES
	YES
	YES
	YES

	Max. closing time [s]
	1
	1,5
	1,8
	2

	Max. particles generation of the valve
	150


 Tab. 9: Specification – Mini vacuum gate valve for KF Al – pneumatic actuator
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