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DRAFT
Technical Specification for the supply of one cryogenic valve box for liquid nitrogen distribution
Purpose of document: 

1) “Pre-Technical Specification” as Basis for discussion with RAL 

2) Basis for final Technical Specification and placement contract by RAL
Abstract
This Technical Specification concerns the supply of one cryogenic valve box for liquid nitrogen distribution as part of the MERIT project. MERIT is a proof-of-principle experiment suitable for a Neutrino Factory or Muon Collider using proton beams incident on a target of a free mercury jet. A 15 Tesla capture solenoid confines the secondary  charged particles. This pulsed magnet is to be cooled to 77 K with liquid nitrogen. 

The cryogenic valve box is the centre piece of a cryogenic system mainly comprising of a nitrogen dewar, transfer lines, the magnet, auxiliaries and a control system for automatic process control of the cooling of the pulsed magnet at a cycle time of approximately 30 minutes. 
Delivery to CERN is foreseen no later than….
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Terms and Definitions

	Term
	Definition

	CDD
	CERN Drawing Directory

	CV
	Control Valve

	EDMS
	Engineering Data Management System

	
	

	FE
	Flow Element

	HV
	Hand Valve

	I/F
	Interface

	PT
	Pressure Transducer

	NC
	Normally Close

	NO
	Normally Open

	PDT
	Pressure Differential Transducer

	PID
	Process and Instruments Diagram

	PV
	Pneumatic on-off Valve

	PT
	Pressure Transmitter

	QAP
	Quality Assurance Plan

	SV
	Safety Valve

	TBC
	To Be Confirmed

	TBD
	To Be Defined

	TT
	Temperature Transducer


1. INTRODUCTION
1.1 Introduction to CERN

The European Organization for Nuclear Research (CERN) is an intergovernmental organization with 20 Member States* with its headquarter in Geneva but straddles the Swiss-French border. Its objective is to provide for collaboration among European States in the field of high energy particle physics research and to this end it designs, constructs and runs the necessary particle accelerators and the associated experimental areas. 
At present more than 6000 physicists and engineers from research institutes world-wide participate in experiments at CERN and use its facilities.
1.2 Introduction to the MERIT Project at CERN
MERIT is a proof-of-principle test to investigate targets with potential for future muon colliders and neutrino factories. The experiment is planned to take place at CERN at the TT2 underground area in early 2007. The heart of the system comprises a mercury jet target and a pulsed normal conducting solenoid magnet. The mercury jet intersects a high energy proton beam produced at the PS accelerator facility. The secondary charged particles are confined and the mercury jet stabilized by the 15 T magnetic field of the magnet. The magnet is cooled to 77 K and heats up to about 100 K during the pulse when some 20 MJ are released in the coil windings. Subsequent re-cooling permits the following cycle. In total more than 100 cycles will be made. Cycle time shall be less than 30 minutes.
1.3 Introduction to the Test Facility Area
(to be done
FH)
2. General description
This technical specification concerns the supply of the cryogenic valve box for distribution of liquid and gaseous nitrogen. A flow scheme is annexed which shows the interface to the external equipment as the magnet, the surface dewar, warm gas, exhaust, auxiliaries. 
2.1 Subject of this Technical Specification

The dedicated equipment comprises of a cryogenic distribution valve box to feed the pulsed magnet with liquid nitrogen for cooling.  This specification defines the requirements for the design, the manufacture, the supply and the delivery at CERN of this cryogenic valve box.
3. SCOPE of the tender
The extent of the tender is the design, manufacture and supply, inspection and factory tests, documentation, packing, transport and delivery at CERN of the cryogenic interconnecting valve box for the MERIT experiment in the TT2 tunnel at CERN.

3.1 Items to be included in offer

All offers shall include the following positions :

· All manpower, equipment, floor space and all other costs needed for the design, the manufacture and the assembly of the specified supply

· All costs involved in carrying out the specified tests devoted to the Contractor or its subcontractors and the costs of any resulting repairs or replacements

· All costs involved in inspections by independent inspection authority and the corresponding test certificates

· The complete technical documentation for the cryogenic valve box including the individual technical items and elements

· The transport to CERN and the cost for the packing and transport devices, insurance, shipping and other related costs (please refer to commercial bidding documents)

3.2 Items provided by CERN

CERN will provide the following :

· A flow scheme of the valve box

· The overall layout and I/F drawings for the installation of the valve box

· Pre-dimensioning of the cryogenic valves
· Drawings of the (standard) bayonet connections
· All safety relief valves will be supplied by CERN to RAL or the Contractor for their assembly on the valves box  
· The ISO-KF ND50 pumping valve to be welded on the vacuum tank. CERN will loan the corresponding pumping tool in due time in case needed.

· All instrumentations (two Venturi flowmeters, pressure and temperature  transducers, level meters),  with the exception of the cold valves and the warm valves
· two types of level meters will be used and provided by CERN: discrete sensors as developed at CERN AT-ECR, an industrial type continuous level meter (same brand as used in magnet)

3.3 
Items provided by RAL or the contractor

RAL or the contractor will provide

· All cryogenic valves, all warm valves
· All capillary connections to the Pressure transducers (including for Venturis) and corresponding feedthroughs for external connection.

· Integration of the two Venturis
· All internal installation and connection of all sensors and their wiring to the feedthroughs

· The three transfer lines linking the valve box to the magnet with standard bayonets corresponding to the drawings delivered.
3.4
Installation at CERN

CERN will take care of the installation of the valve box in the TT2 tunnel.

4. general conditions for tendering and contracting
Please refer to the commercial bidding documents for more complete information concerning country of origin, payment conditions and schedule.

4.1 Qualification criteria

In order to be considered as a potential bidder for this price inquiry, the firm shall satisfy the criteria specified below.

4.1.1 Type of firm

The company must be able to demonstrate its competence and know-how in the cryogenic design, manufacturing, assembly, inspection and commissioning of cryogenic valve boxes of this size for liquid nitrogen.

4.1.2 Production capacity

The Bidder must prove the availability of experienced staff, general and specific tooling and all other resources needed to supply the required valve box within the schedule hereunder specified.

4.1.3 Experience

Have at least 5 years of proven experience in design, manufacturing, assembly and commissioning of cryogenic valve boxes of this size for liquid nitrogen.

4.1.4 Quality assurance

Have a well-established quality assurance system for the components and for the whole equipment according to ISO 9001 standard or an equivalent system.

4.1.5 Testing facilities

Have adequate testing facilities for leak tests, pressure tests and X-rays.

To consider the offer, the full qualification criteria shall be fulfilled. CERN reserves the right to disqualify any offer whose reply to this quotation is found to be incorrect.

4.2 Tender procedure

4.2.1 Pre-tender discussions 

The Bidder is strongly encouraged to contact CERN and discuss details of this Technical Specification before making an offer. In particular, CERN wishes to ensure that no doubt exists as to the interpretation of this Technical Specification.

4.2.2 Alternative solutions

If the Bidder finds that any part of this Technical Specification is difficult, or costly to meet, he is free to propose an alternative solution, provided that the deviations from this Technical Specification, together with the reasons and advantages, are clearly indicated in the tender.  Such alternative solutions shall always be made in addition to the basic offer, which must fully comply with this Technical Specification.

CERN reserves the right to accept or reject the proposed alternative solutions without justification.

4.2.3 Preliminary programme

The Bidder shall propose a preliminary design and manufacturing schedule with the tender, based on the specified CERN provisional delivery schedule.

4.2.4 Subcontractors

The Bidder shall declare in the tender documents any subcontractors whose services he intends to use in the event of a Contract.  Refer to the commercial bidding documents for more details. If awarded the Contract, the Bidder shall restrict himself both to the subcontractors and the amount mentioned in the tender document.  If, for some reason, he wants to change any subcontractor, or the scope of subcontracted work, or the amount subcontracted, he must obtain CERN’s prior agreement in writing.

4.2.5 Documents to be supplied within the offer

All documents shall be submitted in at least two copies. One of it shall be in a form suitable for reproduction. They may be either in English or in French.

· Any document showing the ability of the Bidder to design, manufacture and achieve the assembly of an equivalent valve box,

· list of proposed infrastructure and testing facilities and methods,

· reference list of similar devices provided by the Bidder,

The Bidder may be required to make a formal presentation of his tender at CERN at his own expense.  He shall be ready to do so within a week of notification.

4.2.6 Country of origin

Please refer to the commercial bidding documents for specific conditions concerning the country of origin of the equipment or services to be supplied.

4.3 Contract execution

4.3.1 Responsibility for design, components and performance

The Contractor shall be responsible for the correct performance of all items supplied, irrespective of whether they have been chosen by the Contractor or suggested by CERN.  CERN's approval of the design and component choice does not release the Contractor from his responsibilities in this respect.

CERN assumes responsibility for the performance of items and sub-systems supplied by him.

CERN reserves the right to make minor modifications to this Technical Specification before placing the Contract. Parameters and/or dimensions, which may change slightly, are clearly indicated in the tables and in the attached drawings by the letters T.B.C. (To Be Confirmed) just beside their actual nominal value.  Unless clearly stated by the Bidder in the tender document together with a justification, these minor changes shall not affect the contractual price that shall remain fixed.

4.3.2 Contract follow-up

4.3.2.1 Contract engineer

The Contractor shall assign an engineer to be responsible for the technical execution of the Contract and its follow-up throughout the duration of the Contract.

4.3.2.2 Progress report

The Contractor shall supply, within one month of notification of the Contract, a written program detailing the manufacturing and testing schedules.  The program shall include preliminary dates for inspections and tests.

A written progress report can be requested to be sent to CERN every month until completion of the Contract.

4.3.2.3 Design approval and production

The detailed design shall be submitted to CERN for approval within 10 weeks of notification of the Contract. CERN will give its approval or refusal, in writing, within 3 weeks. Component ordering and equipment manufacture shall not start without CERN’s written prior agreement.

4.3.3 Deviations from this Technical Specification

If, after the Contract is placed, the Contractor discovers that he has misinterpreted this Technical Specification, this will not be accepted as an excuse for deviation from it and the Contractor shall deliver equipment in conformity with this Technical Specification at no extra cost.

During execution of the Contract, all deviations from this Technical Specification, the tender, or any other subsequent contractual agreement, proposed by the Contractor, shall be submitted to CERN in writing for the latter's approval.

CERN reserves the right to modify this Technical Specification during execution of the Contract.  The consequences of such modifications shall be mutually agreed between CERN and the Contractor.

4.4 Factory access

CERN and its representatives shall have free access during normal working hours to the manufacturing or assembly sites, including any subcontractor’s premises, during the Contract period.  The place of manufacture, as stated in the Technical Questionnaire, may only be changed after written approval by CERN. 

5. Technical requirements
5.1 General description

The flow scheme of the interconnecting valve box is described in the attached drawing XXX-XXX__-0###, "MERIT Experiment - Simplified Flow Scheme Proposal".

It includes 4 control and 2 on-off valves listed in table 4.8.4./1., ### safety relief valves, 2 Venturi flow meters, 2 pressure transducers, 2x2 (for redundancy) temperature transducers and 1 level transducer. The valve box houses also a phase separator of 200 litres.

Five transfer lines are linked to this interconnecting valve box. The I/F are indentified by the marks "A" to "E". A sixth warm connection is referenced as “G”. The corresponding connections will be directly welded at CERN. 

For these connections, I/F drawings are provided. The positions and the directions/orientations mentioned are mandatory. Only slight modifications of these positions could be accepted. They should anyway be approved officially.

The design shall take into account the fact that the different items on the top (valves, safety relief valve, instrumentations) shall remain accessible and removable when installed in their final position.

5.2 Sketch proposal (reference solution)

Drawing XXX-TXE__-0### shows the layout proposal for the implementation of the valve box, while drawing XXX-TXE__-0### shows a sketch that has been developed during preliminary studies at CERN. The drawing is available from CERN and can be used as starting point to develop the detailed drawings.

It is a sketch proposal. The Contractor is free to propose its own design, providing this last one respects the locations and orientations of the 6 connections referenced from "A" to "G" and that the whole valve box remains within the allocated volume : maximum diameter of #### mm and maximum height of #### mm (drawing XXX-TXE__-0###)

5.3 Environmental conditions

The valves box should be designed according to the following conditions :

· Fluid : gaseous and liquid nitrogen
· Temperature ranging from 77 K to 375 K during cool-down, warm-up and normal operation modes

· Normal service pressure ranging from vacuum up to 20 bar abs

· Maximum working pressure : 21 bar abs

· Test pressure : 1.25 x 21 = 26.5 bar abs

· Radiation ???

This point needs to be clarified by the MERIT collaboration within a delay of three weeks (latest date 12.9.2005). We need to know the spectrum and the intensity of the radiation background during operation.

Reason: Off the shelf instrumentation may suffer from radiation. In case a a potential risk may exist a “radiation hard” solution has to be applied for part or all instrumentation. (see F. Haug, W. Kubischta, M. Dentan “Memorandum on Radiation Hardness Assurance for ATLAS Cryogenic Instrumentation”, CERN, 14.2.2001.)

Thermal behaviour

The principles of cryogenic design are to be applied : 

· Thermal losses should be minimised and, at least, shall not lead to any condensation on room temperature parts

· Choice of low temperature materials

· Compensation of thermal expansions for all operation modes and failures

CERN will attach a high importance to the design with respect to the thermal losses that could impair the cryogenic circuits performances.

5.4 Cleanliness and surface treatment

An appropriate coating shall protect all surfaces subject to corrosion.

The painting of any vacuum exposed surface is not allowed. All surface treatment procedures are subject to approval by CERN. All the surfaces and pipes must be clean, passivated and free of oil, grease, oxide layers, oxidation tint, ferritic impurities, dirt, welding scale, dust or any other contaminant that could impair the vacuum, damage valves seats or pollute the fluid.
5.5 Leak tightness

Leaks concerning the valve box must not exceed the following values (reference gas leak test is helium) :

	Single leakage from internal circuits (at maximum working pressure and room temperature)
	10-10 Pa.m3/s
	(10-9 mbar.l/s)

	Total leakage from internal circuits:
(in normal operating conditions)
	10-9 Pa.m3/s
	(10-8 mbar.l/s)

	Total air leakage from ambient into vacuum vessel:
(in normal operating conditions)
	10-6 Pa.m3/s
	(10-5 mbar.l/s)

	Individual leakage across valves seat:
(at maximum working pressure and room temperature)
	10-5 Pa.m3/s
	(10-4 mbar.l/s)


Table 1 - Helium leak rates

5.6 Material 

All process gas carrying components and vacuum components are to be manufactured of austenitic stainless steel and austenitic stainless steel tubes of the type 304L or 316L. Only 316L can be used for cold parts. All flanges and fittings must be fabricated out of a sheet or from forged or vacuum melted material.

All materials must be certified according to EN 10204. 

5.7 Components 

5.7.1 Vacuum vessel

The maximum allowable volume for the vacuum vessel is shown on the layout drawing (XXX-TXE__-0###).

The vacuum vessel shall be protected by a safety device capable of discharging, at ambient temperature, a nitrogen flow of ### g/s, with a pressure not exceeding 1.5 bar abs.

Every tubes through the vacuum vessel walls (nitrogen lines, safety valves, valves, …) shall allow the gas to be handled at temperatures down to 150K. Therefore, the vacuum vessel shall be made of austenitic stainless steel as well as all ports, nozzles, feedthroughs welded on it. If parts of the vacuum vessel were not made of stainless steel, they shall be protected against corrosion both externally and internally. The internal protection shall be suitable for use in high vacuum.

#####The vacuum vessel can be fully welded but, for eventual repairs, the design of the welded parts of the vacuum vessel must allow at least three new welds. Of course, to cope with this, the preferred solution is a design including a flange with an O-ring joint. This can be presented as an option in the offer.

The vacuum vessel shall lie on a skirt in order to evenly distribute its weight.

5.7.2 Piping

The circuits will be in austenitic stainless steel 316L or equivalent. All lines shall be at least PN25. Lines for safety relief valves are ###12/10 mm tubes. Lines for pressure measurements are 6/4 mm tubes.
The mechanical design of piping inside the valve box shall take into account thermal contractions due to very low temperatures (down to 69 K) and avoid stress of material and valves stems by the use of compensation tube bends and bellows or flexible parts when necessary.

5.7.3 Bellows and flexibles parts

The use of bellows and flexible parts used to compensate thermal contractions must be minimised by appropriate piping design. Only austenitic stainless steel 316L or equivalent bellows PN25 equipped with a braid will be accepted. The design and type of bellows and flexible parts are to be submitted to CERN for approval.

5.7.4 Valves

Positions of the valves are specified on drawings XXX-TXE__-0### and XXX-TXE__-0###.

###All the cryogenic valves for this valves box will be supplied to the Contractor by CERN. They shall be welded on the top part. The design shall be such that the valves will remain accessible and removable for maintenance or repair operations.

All valves will be butt welded on the pipes.

Internal part shall be removed before welding operations. The pipework shall be achieved in such a way to avoid stress on the seats of the valves.

The key characteristics of the valves are listed in Table 2.

	Valve
(Tag)
	ND
	Type
	Cryogenic length
(TBC)
[mm]
	Vacuum weld in flange (TBC)
[mm]
	Actuator/Wheel diam. (TBC)
[mm]

	CV201
	ND40/50
	angular, NC
	875
	80
	162

	CV202
	ND6
	angular, NC
	875
	80
	162

	CV203
	ND6
	angular, NO
	875
	190
	415

	CV204
	ND25
	Angular
	875
	120
	125

	PV210
	
	
	
	
	

	PV211
	ND25
	Angular
	
	
	


 Table 2 – Valves characteristics
	Valve
(Tag)
	ND
	Type
	Cryogenic length
(TBC)
[mm]

	MAIN VALVE BOX

	CV201
	ND20
	Control valve
	angular, NC
	875

	CV202
	ND20
	Control valve
	angular, NC
	875

	CV203
	ND80
	Control valve
	angular, NO
	875

	CV204
	ND40
	Control valve
	angular
	875

	PV210
	ND25
	On-Off valve
	angular
	875

	PV211
	ND32
	On-Off valve
	angular
	875


5.7.5 Safety relief valves

Safety relief valves are designed according to the requirements of the CERN Pressure Vessel Code D2.

Axial valves of Circle-Seal® or Generant® type shall be used as these are standard equipment at CERN and approved by CERN's Safety Commission.

The safety relief valve characteristics are listed in table 5.8.5./1.. It will be of Circle-Seal® type and will be provided by CERN. Its purpose is to protect the circuits against overpressure in case of trapped cold gas.

	Valve
(Tag)
	Size
[inch]
	Outlet pipe
[mm]

	SV920
	½" (female)
	12 x 1


Table 3 – Safety valves characteristics
The safety relief valve shall be removable for periodical calibration and for maintenance operations.

It will be installed at and by CERN.

5.7.6 Thermal insulation

The multilayer insulation shall consist of pre-assembled blankets with spacer material between the layers and shall be of the perforated type to allow evacuation between the layers. All pipe-work and components inside vacuum chamber must be wrapped with blankets (with the exception of pressure measurement lines far from the tapping point). 

The design of the insulation shall allow easy access to dismountable equipment inside the vacuum vessel. Leak tests shall be done before wrapping of superinsulation.

Particular attention shall be taken during the installation of superinsulation, which must remain perfectly clean. 

The pumping ports have to be designed to avoid the intake of any loose parts of superinsulation.

5.7.7 Temperature Transducers

Temperature transducers (sensors and supports) will be provided by CERN. Supports will be already brazen on appropriate pipes as shown on drawing furnished in annex. Extra length is left at both extremities so it can be inserted and welded in the appropriate circuit.

Two kinds of temperature transducers will be provided according to Table 4. Some of them will be redundant.
Each sensor will be cabled with 4 wires up to the flange holding the electrical feedthroughs. The connection of these wires will be done at CERN. 

For the delivery, the wires shall be fixed against the inner part of the tank, near the electrical feedthrough.

	Transducer
(Tag)
	Type

	Pipe (
[mm]

	TT924 (x2)
	CERNOX
	

	
	PT100
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Table 4 - : Temperature Transducers

5.7.8 Joints and seals

All permanent joints shall be welded.

All dismountable joints at room temperature shall have O-ring joints. All O-rings shall be of Viton ®; no other material for O-rings can be accepted.  Radiation ????
5.7.9 Electrical flange

The electrical feedthrough will be an ISO-K ND100 (TBC) flange that will hold all the electrical connectors. It has to be located on the top part of the valves box.

5.8 Labelling 

All instruments, valves, nozzles,… shall be identified conforming to valve box flow scheme and nomenclature list. Suitable permanent identification labels have to be fixed on components, electric terminals, cables and wires. The various inlets and outlets have also to be referred.
5.9 Information and documentation management

Manufacturing drawings prepared by the Contractor for the execution of the Contract shall comply with the procedure defined in chapter 8 of the QAP document No LHC-PM-QA-306.00, "Drawing Process-External Drawings".

6. applicable documents
Please refer to the Covering Letter and the list of appendix for the complete list of documents attached to this Invitation to Tender. The standards (Design Codes and Principles), presented in the following sections, are applicable for the execution of the Contract.

6.1 Manufacturing drawings

Manufacturing drawings and pipe design shall be sent, for approval to CERN prior the start of the construction of any components

Manufacturing drawings prepared by the Contractor for the execution of the Contract shall comply with the ISO standards or equivalent (see section 5.9).

All final drawings shall be delivered to CERN on 3.5" floppy disks or CD-ROM, or by internet. The drawings files shall be files of either AutoCAD version 2002 compatible format, or EUCLID version 3.2 format, or CATIA V5.

6.2 Pressure vessels and pressurised pipelines

Mechanical components subject to fluid pressure shall comply with the requirements of the CERN Pressure Vessel Code D2 in Appendix G, which refers to the European Directive 97/23/EC.

6.3 Choice of materials

All materials and components used in the construction of the valve box shall be new and suitable for the use for which they are intended. The specifications for the materials of the main components will be subject to approval by CERN. For the pressure vessels, the materials shall be certified and the cast numbers are to be transferred to the material used before cutting from the stock in the presence of an independent inspection authority. Inspection certificates for longitudinal welds in pipe material will be required.

The choice of any non-metallic material shall be in accordance with the CERN Safety Instruction 41.

6.4 Quality of design and manufacture

The valve box is to be designed and manufactured in accordance with generally applied quality standards and techniques. The Contractor shall prove that he has established a quality assurance procedure comparable to ISO 9001.

6.5 Special design requirements

In addition to the requirements of the codes of practice specified above, the tenderer shall conform to the following special requirements:

· Metric dimensions shall be used for bolts and nuts, pipes of less than 20 mm outer diameter and fittings.

· All vessels and pipework containing gas, including pressure tappings, shall be metallic.

· In the low temperature equipment, thermal contractions shall not give rise to uncontrolled stress, especially in the stems of cryogenic valves and piping during cool-down.

7. Quality Assurance Provisions
The Contractor must plan, establish, implement and adhere to a documented quality assurance program that fulfils all the requirements described in this Technical Specification and drawn up according to the Quality Standards.
8. INSPECTION, tests AND DOCUMENTATION
8.1 Description of the different tests 

The above tests shall be performed according to the QAP and at least according to chapters 8.2 and 8.3. 

8.1.1 Inspection of welds

All welds shall conform to the requirements of the construction code chosen. Welders of pressure vessels shall possess a certificate recognised by an approved inspection authority. Pipe welders working at CERN shall be required to pass a test by the CERN Safety Commission (SC).

The degree of X-ray of welded joints shall be as laid down in the design code. Other non-destructive tests may be required by CERN in case of doubt. As a minimum requirement tee joints in pressure vessels shall be X-rayed 100 %, circumferential welds and longitudinal welds in pipework shall be X-rayed at not less than 10 %. If faults are discovered, CERN or the inspector may require additional X-rays, up to 100 %, if necessary.

8.1.2 Pressure and leak tests

Please refer to Appendix G (Pressure Vessel Code D2)

8.1.2.1 Hydraulic tests at 1.5 times the  Design Pressure

A preliminary hydraulic pressure test shall be carried out for all components considered as "Pressure vessels".

8.1.2.2 Pneumatic tests at 1.25 times the design pressure

CERN requires a pressure test to be carried out on the completed system. This test shall be made pneumatically at 1.25 times the design pressure with dry GN2.

8.1.2.3 Leak tests

· Individual leak tests of each component before its assembly.

· Leak tests of each sub-assembly before its final integration. The value of this leak rate shall conform to the specified leak rates in Table 1.
8.2 Tests to be carried out at the Contractor's premises

CERN reserves the right to be present, or to be represented by an organization of its choice, to witness any test carried out at the Contractor or his subcontractors premises.  The Contractor shall give at least 10 working days notice of the proposed date of any such test.

8.2.1 Before final welding of the vacuum vessel

· Visual check of the piping and components

· Inspection of welds

· Leak tests of components

· Global pneumatic and leak test of the assembly

· Test of electrical continuity of each wire inside the vacuum vessel

· Test of the already mounted instrumentation furnished by CERN

· Visual check of final assembly including the superinsulation

8.2.2 Final tests

A global cold test with liquid nitrogen and afterwards a global pneumatic and leak test of the whole assembly shall be performed before delivery at CERN.

A provisional actuation  test of the control valves and instrumentation shall be carried out.
Delivery to CERN will be authorised only after the successful completion of these tests and required repairs, if any.

8.3 Tests to be carried out at CERN

After the delivery of the valve box at CERN, CERN will inspect it and perform the following tests for provisional acceptance :

· Global pneumatic and leak test of the assembly

· Test of instrumentation already installed

· Check of valve actuation and operation.

Provisional acceptance will be granted after successful completion of these tests and receipt of all requested documents.

The cold and operation test of the valve box will be performed after its full installation and within one year after delivery.

If this cold and operation test is not satisfactory, the Contractor will have to update or repair the supplied misfunctionning equipment.

8.4 Documentation

All documents shall be submitted in two copies, of which one shall be in a form suitable for reproduction. They may be either in English or in French.

All documentation shall be prepared in accordance with the relevant European or international standards and codes.

Within three weeks after receipt of a document for approval by CERN, one copy will be returned to the Contractor marked for approval or showing the modification which may be required. If no copy is received in due time, tacit approval can be assumed. Approval given by CERN does not release the Contractor from the responsibility of fulfilling the requirements stipulated in this Technical Specification.

8.4.1 Tender phase

Please refer to section 4.2.5 (documents to be supplied within the offer).

8.4.2 Contract follow-up

The following documents shall be submitted to CERN in due time.

· QAP including:

-Test & welding procedures and material certificates for approval, if any.


-Welders agreement.

· Pressure and leak tests

· Progress report (see section 4.3.2.2).

8.4.2.1 Documents to be submitted prior to any fabrication or ordering

· All detailed drawings for approval prior fabrication and all mechanical calculation associated (see chapter 4.3.2.3).

· Layout and assembly drawings

8.4.2.2 Documents to be supplied with the delivery of the valve box

· All mechanical drawings (as built version).

· The technical documentation of all components not furnished by CERN.

· All safety documents (pressure tests…).

· All tests certificates (welding, pressure and leak tests).

· All materials certificates according to QAP.

Note: The supply of the complete documentation is a condition for the provisional acceptance.

9. delivery and commissioning
9.1 Provisional delivery schedule

This valve box shall be delivered within 6 months after receiving the contract.

9.2 Packing and transport to CERN

The Contractor is responsible for the packing and, where included, the transport to CERN.  He shall ensure that the equipment is delivered to CERN without damage and any possible deterioration in performance due to transport conditions.

All volumes shall be filled in with dry nitrogen and kept at a pressure above atmospheric pressure. All openings are to be blanked off by identified caps to avoid ingress of dirt and moisture. All machined surfaces are to be protected. Transport shall not affect internal components and performance of the valve box.

9.3 Acceptance and guarantee

Provisional acceptance will be given by CERN only after all documentation referred to in this Technical Specification has been delivered, all tests specified in section 8 have been successfully completed and all test or other certificates have been supplied to CERN.

The guarantee period is defined in the commercial bidding documents.

10. Persons to contact for technical matter at CERN
	Name
	Tel-Fax
	Email

	HAUG Friedrich………...

PIROTTE Olivier…………...


	Tel: + 41 22 767 63 48
Fax: + 41 22 767 85 50
Tel: + 41 22 767 82 86

Fax: + 41 22 767 85 50


	friedrich.haug.pengo@cern.ch...

olivier.pirotte@cern.ch…...




Annex A: List of Drawings

A paper copy of the drawings is attached to this specification. Their internet address is also provided hereunder. It refered to a HPGL format.

· ATATXE__0013 : SD18/SM18 TL "A" I/F SKETCH

(http://wwwlhc01.cern.ch:8005/cdd/call_hpgl?ATATXE__0013)
· ATATXE__0019 : Layout Proposal

(http://wwwlhc01.cern.ch:8005/cdd/call_hpgl?ATATXE__0019)
· ATATXE__0020 : I/F + Valves Description

(http://wwwlhc01.cern.ch:8005/cdd/call_hpgl?ATATXE__0020)
· ATATXE__0021 : Sketch Proposal

(http://wwwlhc01.cern.ch:8005/cdd/call_hpgl?ATATXE__0021)
· ATATXE__0022 : "B & F" BAYONETS I/F

(http://wwwlhc01.cern.ch:8005/cdd/call_hpgl?ATATXE__0022)
· ATATXE__0023 : P&I Diagram

(http://wwwlhc01.cern.ch:8005/cdd/call_hpgl?ATATXE__0023)
· ATATXE__0024 : "E, F"  BAYONETS I/F

(http://wwwlhc01.cern.ch:8005/cdd/call_hpgl?ATATXE__0024)
· ATATXE__0025 : "D"  BAYONET I/F

(http://wwwlhc01.cern.ch:8005/cdd/call_hpgl?ATATXE__0025)
· Sketch showing the principle for thermometers provided by CERN : "Link Box, Thermomètres longs"

*	CERN Member States are: Austria, Belgium, Bulgaria, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Italy, The Netherlands, Norway, Poland, Portugal, Slovak Republic, Spain, Sweden, Switzerland and the United Kingdom.
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