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Abstract

This Technical Specification concerns the supply of beam loss detectors for the LHC arcs, the dispersion suppressors, the long straight sections, the collimation sections and the dump lines. The detectors are based on the measurement of the energy loss of charged particles in matter (ionisation chamber: IC) and on the release of electrons when a charged particle traverses e.g. a foil (secondary emission monitor: SEM). A total number of 4110 detectors are needed, plus an option on 240 or 480 additional chambers.
Deliveries are foreseen to take place over a period starting in October 2005 and extending up to August 2006.   
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Terms and Definitions

	Term
	Definition

	CDD
	CERN Drawing Directory

	EDMS
	Engineering Data Management System

	QAP
	Quality Assurance Plan

	BLM
	Beam Loss Monitor

	
	

	
	

	
	

	
	


INTRODUCTION

1.1 Introduction to CERN

The European Organization for Nuclear Research (CERN) is an intergovernmental organization with 20 Member States*.  It has its seat 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 5000 physicists from research institutes world-wide use the CERN installations for their experiments.

1.2 Introduction to the LHC Project

The Large Hadron Collider (LHC) is the next accelerator being constructed on the CERN site. The LHC machine will mainly accelerate and collide 7 TeV proton beams but also heavier ions up to lead. It will be installed in the existing 27 km circumference tunnel, about 100 m underground, that previously housed the Large Electron Positron Collider (LEP).  The LHC design is based on superconducting twin-aperture magnets which operate in a super fluid helium bath at 1.9 K.

1.3 Introduction to the Beam Loss Monitoring Set Up
The loss of a very small fraction of the circulating beam may induce a quench of the super-conducting magnets or even physical damage to machine components. The detection of the lost beam particles facilitates the protection of equipment and the prevention of quenches by the generation of a beam dump trigger in the case of losses exceeding the thresholds. In addition to quench prevention and damage protection, the loss detection allows the observation of local aperture restrictions, orbit distortions, beam oscillations, particle diffusion, etc. Since the repair of a superconducting magnet would cause a down time of several weeks, protection against damage has highest priority.

Two measurement principles are employed. Ionization chambers measure the energy deposition of secondary shower particles outside of the magnet cryostats. Secondary emission monitors record the charges produced by the passage of these shower particles through metal foils. 
The secondary particle fluence is linear with beam intensity and energy of the protons which initiate the shower. To observe a representative fraction of the secondary particle flux detectors are placed at likely loss locations. The calibration of the damage and quench level thresholds with respect to the measured secondary particle energy deposition is simulation based.  
2. scope of thIS technical Specification

This Technical Specification describes the characteristics and the mechanical and electronics requirements of the mechanics and electronics of the beam loss monitors (BLM). The monitors are needed at CERN within the framework of the LHC project. Up to six monitors will be located at every quadrupole magnet on the outside of the cryostat or on independent supports. 

2.1 Scope of the supply 

2.1.1 Materials

Listing of the materials which will be supplied with detailed specification.

CERN will provide the list of items given in Appendix C. Furthermore, CERN will provide a test station for the final gas gain test of the chambers, comprising the readout electronics and an automatic readout with a computer. The contractor will provide the radioactive source and the mechanics of the test stand, which will allow for a precise and repetitive measurement of the chambers.
The gas filters, the detergents and the components used for baking and glow discharge will be provided by CERN. The system for pumping and filling of the chambers will be built by the contractor, with a number of the components provided by CERN and some of the items provided by the contractor.
Arrangements for the provision of the filling gas can be settled between CERN and the Contractor.

2.1.2 Machining for High Vacuum     

Cutting fluids shall be of an inert type, which does not in any way attack the metal surface. Oil containing silicone or halogens such as chlorine or fluorine shall not be used. All traces of cutting fluids shall be removed by a degreasing operation shortly after machining.

Special attention shall be paid to the sealing surfaces of the vacuum. These surfaces shall be protected from damage at all stages of the manufacturing process.

2.1.3 Chamber gas

The gas used to fill the chambers shall have impurity levels of less than 10-6. Gas filters will have to be employed. The gas has to be free of organic impurities and the system used for pumping and filling has to guarantee that no organic components, no silicon, no oil or grease can contaminate the detectors. Other impurity levels in the filled chambers have to stay below 10-6. The gas pressure variations between the chambers shall not exceed 1%.

2.1.4 Cleaning of the Chamber Materials

The inside surfaces of the chambers have to fulfil the cleanliness requirements for ultra high vacuum (UHV). It is important to handle the components classified for UHV with care and cleanliness. Small traces of grease, oil or heavy organic compound can impair the pump-down efficiency and final base pressure and can lead to ageing effects in the BLM chambers. A strict discipline shall be observed in this respect.

After any machining and before any welding, each part shell be cleaned before starting any final assembling.

The cleaning and handling procedures defined in the CERN documents 867.11, 867.12, 867.15 and 867.16 (draft versions under approval) shall be applied.

2.1.4.1 Cleaning of stainless steel

Immediately before beginning the assembly, the stainless steel components shall be treated according to the procedure laid out in the CERN document 867.11. The steps include:

· removal of gross contamination and cutting oil using the appropriate solvent

· immersion in a vapour bath of perchloethylene at 125 degrees during for about 15 - 30 minutes.

· ultrasonic cleaning in an alkaline detergent (pH=9.7) solution at 65˚C during at least 20 - 30 minutes. The detergent must be such as P3 VR580 17 2) made up to a concentration of 20 grams per litre of demineralised water. 

· immediate rinsing with ambient temperature demineralised water jet

· rinsing by immersion in a bath of ambient temperature demineralised water during at least 5 minutes

· drying in a hot air oven at 150˚C

For all details of the cleaning procedure refer to document 867.11.
The stainless steel parts shall be vacuum fired at 950 C after machining and cleaning to reduce outgasing.
2.1.4.2 Cleaning of aluminium

Immediately before beginning the assembly, the aluminium components shall be treated according to the procedure laid out in the CERN document 867.12. The steps include:

· removal of gross contamination and cutting oil using the appropriate solvent

· immersion in a vapour bath of perchloethylene at 125 degrees during for about 15 - 30 minutes.

· ultrasonic cleaning in an alkaline detergent (pH=9.7) solution at 65˚C during 10 - 20 minutes. The detergent must be such as 17.40 SPAL from Cleaning Technology – CH- 1260 Nyon, to a concentration of 10 grams per litre of demineralised water. A bath previously used to treat Cu is fully prohibited for a subsequent Al treatment.
· immediate rinsing with ambient temperature demineralised water jet

· rinsing by immersion in a bath of ambient temperature demineralised water during at least 10 minutes

· drying in a hot air oven at 150˚C

For all details of the cleaning procedure refer to document 867.12.

2.1.4.3 Cleaning of titanium

Immediately before the assembly the titanium components shall be cleaned according to the procedure described in document 867.12.

2.1.4.4 Cleaning of the ceramics

The ceramics pieces shall be fired in air immediately prior to assembly. The exact procedure will be defined after tests on prototype ceramics pieces.

The components shall not be stored after cleaning. They shall immediately be assembled, the chambers shall immediately be pumped, baked, glow discharged when required, filled with the working gas and sealed off.

2.1.5 Surface cleanliness

The surfaces of the components of the chamber have to fulfil the cleanliness requirements set out in document: SOP-AS-01, EDMS Id: 347564 for UHV applications immediately prior to assembly. This requirement will be checked in regular intervals by sending to the Contractor standardised material samples with contaminated surfaces destined to undergo the same cleaning procedure as the chamber components. The cleaned samples will be investigated at CERN to verify the proper functioning of the cleaning process.

2.1.6 Welding 

TIG welding shall start after the parts are cleaned according to the specification. To prevent oxidation, the weld shall be shielded by an inert gas. TIG welding must be used for all assembly welds. All welds must be regular, continuous, fully penetrating, free from porosity and cracks and of a with of typically 1.5 times the wall thickness. The welds shall be helium leak tight.norms
2.1.7 Pumping, baking and filling of the chambers

The system and procedure for pumping and filling has to insure that no oil or hydrocarbons can contaminate the chambers. The flanges used shall be conflat flanges (CF) or KF with Helicoflex gaskets (no Viton) between the turbo molecular pump and the BLM chambers. The pumping and filling system shall be baked at xxx C to reduce outgasing of the system and hence contamination of the chambers. 
The gas valves, pressure reducer and pressure gauge have to be chosen as to not contaminate the chambers with silicon, hydrocarbons or other organic substances.

The thermal outgasing rate of the chamber surfaces shall not exceed 10-13 mbar l/s/cm2. The exact procedure for pumping, baking and filling of the chambers will be established after tests and measurements on prototype chambers at CERN. A proper specification for this procedure will be compiled after the tests and given to the Contractor

2.1.8 Glow discharge

In addition to the cleaning procedure described above, the SEM and some parallel plate chambers have to undergo glow discharge cleaning. The details of the glow discharge (pressure, voltage, current and time of glow discharge) will be determined after tests on prototypes of the chambers at CERN. A proper specification for the glow discharge procedure will be compiled after the tests and given to the Contractor. The required integral ion dose on the surfaces will be on the order of 517 ion/cm2. The voltage, current and temperature of each chamber needs to be monitored during the cleaning process. 

The number of chambers to be treated with glow discharge might be redefined after the tests on the prototype chambers at CERN.

2.1.9 Transport

CERN will be responsible for the safe and timely delivery of the necessary materials as arranged with the Contractor. CERN is responsible for the packing and the transport to the Contractor premises. CERN shall ensure that the materials will be delivered without damage and any possible deterioration in performance due to transport conditions.

 The Contractor is responsible for the safe and timely delivery of all monitors to the CERN Prevessin Site. 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. A specification for the packing may be given by CERN.

2.2 Items supplied by CERN

The list of items supplied by CERN is given in the appendix.

3. general conditions for tendering and contracting

3.1 Tender procedure

3.1.1 Pre-tender discussions 

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

3.1.2 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 he can demonstrate that the specified performance is attained and 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 a conforming bid, which must comply fully with this Technical Specification.

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

3.1.3 Preliminary programme

The Bidder shall propose a manufacturing schedule with the Tender, based on the specified CERN provisional delivery schedule.

3.1.4 Subcontractors

The Bidder shall declare in his Tender any subcontractors whose services he intends to use in the event of a contract.  Refer to the commercial documents for more details. If awarded the Contract, the Bidder shall restrict himself both to the subcontractors and the amount mentioned in the Tender.  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.

3.1.5 Technical Questionnaire

The Technical Questionnaire attached to this Technical Specification shall be completely filled in and returned with the Tender Form, otherwise the Tender will not be considered as complete and will be discarded.

3.1.6 Presentation of Tender

A visit to the Bidder’s premises by CERN’s representatives before the selection is required to assess the Bidder’s capability to meet the specifications.

3.1.7 Country of origin

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

3.2 Contract execution

3.2.1 Responsibility for design, components and performance

CERN reserves the right to make minor modifications to this Technical Specification before placing the Contract. Some parameters and/or dimensions may change slightly. This is clearly indicated in the attached drawings by the mention: “not valid for execution”. 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.

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 CERN.

3.2.2 Contract follow-up

3.2.2.1 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.

3.2.2.2 Progress report

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

A written progress report shall be sent to CERN every three months until completion of the Contract.

3.2.2.3 Design approval and production

The detailed design is provided by CERN and must be approved by the Contractor in writing.  Component ordering and equipment manufacture shall not start without CERN’s written prior agreement.

Prototypes of each chamber design will be built at CERN to verify that the performance is met with the proposed design.

The series production shall be preceded by the production of 10 to 20 prototype units of each detector design and by a pre-series production of 50 units of each detector design. Production of the pre-series shall not start before CERN has given its formal approval of the prototypes in writing and production of the series shall not start before CERN has given its formal approval of the pre-series in writing.

Once the pre-series has been accepted CERN will give its written approval for the pre-series to be included in the main series.

3.2.3 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 proposed by the Contractor from this Technical Specification, the Tender, or any other subsequent contractual agreement, shall be submitted to CERN in writing.  CERN reserves the right to reject or accept such proposals without justification.

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.

3.3 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 Tender, may only be changed after written approval by CERN. 

4. technical description of the supply
4.1 General Description - The Detectors
Two detector principles will be used for the LHC beam loss measurement system

1. Measurement of the charge released by the passage of particles e.g. through a metallic foil (SEM). These low sensitivity detectors will be used in areas with high particle fluence (collimation sections for example).
2. Collection of charged particle (ions and electrons) released by the passage of ionising particles through gas. These high sensitivity detectors will be used at possible loss points all around the LHC ring. 
 The ionisation chambers have a volume of about 1 litre and the inner parallel electrodes are separated by 5 mm. The chamber is filled with purified gas under slight overpressure and the nominal bias voltage is 1500 V. The chamber current from the monitors varies between a few 10-12 A and almost 10-3 A. 
All parameters relevant to the geometry of the different monitors are detailed in the appropriate drawings attached to these specifications. 
The CERN standard cleaning procedure for UHV (refer to section 5) has to be applied to all chambers. The specified surface cleanliness of the monitors will be tested by artificially ageing of random samples of monitors at CERN.
4.1.1 SEM
The SEM detector consists of 2 Al and 1 Ti plates inside a stainless steel vessel. The vacuum pressure inside the SEM has to be less than 10-5 mbar. The CERN standard cleaning procedure for UHV [CERN documents 867.10 to 867.40] has to be applied followed by a glow discharge procedure. The cleanliness of the chamber surface shall comply with at least SOP-AS-01, EDMS Id: 347564 for UHV before glow discharge and prior to pinch off. 
4.1.2 Ionisation chamber
The ionization chamber consists of an assembly of Al plates, 5 mm apart, enclosed in a stainless steel vessel filled with N2 at a pressure of 1.1 bar and an impurity level of 10-6 at the most. The CERN standard cleaning procedure for UHV [CERN documents 867.10 to 867.40] has to be applied followed by a glow discharge procedure. The cleanliness of the chamber surface shall comply with at least SOP-AS-01 (EDMS Id: 347564) for UHV before glow discharge and prior to pinch off. 
4.1.3 Electronics box with filter.

Each detector shall be equipped with an electronics box which houses a high pass filter according to the design drawings.
Table 1 – List of supply items
	
	SEM
	Parallel chamber
	Electronics box

	Number of pieces for baseline
	310
	3800
	4110 (mounted on the monitors)

	Number of pieces for Option 1
	40
	200
	240 (mounted on the monitors)

	Number of pieces for Option 2
	80
	400
	480 (mounted on the monitors)

	Manufacturing price per piece
	XXX
	XXX
	XXX

	Sensitivity
	Low
	High
	----

	Signal speed
	10ns
	40(s
	----

	Assembly drawing number (the pumping/filling tube has to be replaced with a cupper tube for pinch off)
	LHCBLM__0009
	LHCBLM__0001
	LHCBLM__0036

	Cleaning procedure for chamber components before assembly
	CERN documents 867.10 to 867.40
	----

	Surface cleanliness of chamber components before assembly
	CERN document SOP-AS-01
	----

	Glow discharge cleaning (procedure to be defined)
	Yes
	Yes,
on 400 chambers
	no

	Gas
	vacuum
	N2
	Air

	Pressure 
	10-5 mbar
	1.1 bar
	Not  sealed

	Impurity level
	----
	10-6
	----

	Electrode material
	Ti
	Al
	----


4.2 Quality

Reference must be made to the detailed drawings for the materials to be used and the mechanical tolerances. Special care shall be taken concerning the UHV requirements of the detectors.

At all stages of the machining, welding and assembling of detectors the required tolerances shall be met. This shall be corroborated by tests of the UHV performance of the monitors. Each detector shall be checked at all stages of its machining, mounting, welding, cleaning and gas filling to satisfy the characteristics. The results of the checks shall be recorded and sent to CERN. They form an integral part of the delivery.

4.3 Materials, Dimensions and tolerances

The materials, dimensions and tolerances are specified on the technical drawings provided by CERN and listed the Appendix C and D.

4.4 Information and documentation management

4.4.1 Manufacturing drawings

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

4.4.2 Planning and scheduling

Planning and scheduling activities shall be performed according to the procedure defined in the LHC QAP document No LHC-PM-QA-301.01, "Planning and Scheduling Requirements for Institutes, Contractors and Suppliers".

4.4.3 Quality control records

All specified tests and measurements carried out during all stages of production, from raw material procurement up to delivery and installation, must be recorded in specific files, collected in the MTF (Manufacturing and Test Folder), according to the procedure defined in the LHC QAP document No LHC-PM-QA-309.00, "Fabrication and Inspection of Purchased Equipment".

5. applicable documents

Please refer to the cover letter or Instructions to Bidders for the complete list of enclosed documents which form part of this Invitation to Tender.

Please note that the quality assurance documents, CERN standards and Purchasing documents referred to in this Technical Specification are on the enclosed CD-Rom entitled "CERN Official Documents".

5.1 Standards

The following additional standards are applicable for the execution of the Contract.

5.1.1 CERN standards
CERN quality procedures of the cleaning atelier of the surface treatment group:

Table 2 – 
List of CERN applicable standards and procedures
	
	

	867.10 – draft version
	Réception, sélection et manipulation des pièces pour le nettoyage vide et ultravide

	867.11 – draft version
	Nettoyage des pièces en acier inoxydable pour des applications de vide et ultravide

	867.12 – draft version
	Nettoyage des pièces en aluminium et cuivre pour des applications de vide et ultravide

	867.13 – draft version
	Nettoyage des pièces hors standard

	867.14 – draft version
	Procédures spécifiques de nettoyage 

	867.15 – draft version
	Procédure d’étuvage

	867.16 – draft version
	Procédure d’emballage

	867.22 – draft version
	Entretien de l’équipement de nettoyage en milieux aqueux 

	867.25 – draft version
	Entretien des ultrasons

	867.40 – draft version
	Contrôle de qualité

	EDMS nº 450910
	Préparation des surfaces métalliques pour applications de vide et ultravide : conditions nécessaires pour le nettoyage, Note technique EST-SM/2003-001.

	EDMS nº 332475
	Surface cleanliness of commercially available aluminium foil

	
	


5.1.2 International standards

ASTM D1193

Standard Specification for Reagent Water

5.1.3 National standards

5.2 Other references

5.2.1 On-site work regulations

If work is to be carried out on the CERN site, attention is drawn to the fact that CERN has specific rules concerning e.g. safety regulations applicable to works of Contractors at CERN, access to and activities on the CERN site, occupational health and safety on the Organization's site and special health and safety matters.

5.2.2 Other documents

6. 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 Assurance Plan for the LHC Project.

Please note that the quality assurance documents, CERN standards and Purchasing documents referred to in this Technical Specification are on the enclosed CD-Rom entitled "CERN Official Documents".
The list of relevant topics covered by the LHC Quality Assurance Plan, together with the corresponding documents, is given in Table 3 below. 

Table 3 - LHC QAP topics and documents

	Topic
	Document Title
	Doc. Number

	Policy and Organisation
	Quality Assurance Policy and Organisation
	LHC-PM-QA-100.00

	
	Glossary, Acronyms, Abbreviations
	LHC-PM-QA-203.00

	Planning
	Planning and Scheduling Requirements for Institutes, Contractors and Suppliers
	LHC-PM-QA-301.01

	Design
	Quality Assurance Categories
	LHC-PM-QA-201.00

	
	Design Process and Control
	LHC-PM-QA-307.00

	
	Drawing Management and Control
	LHC-PM-QA-305.00

	
	Drawing Process-External Drawings
	LHC-PM-QA-306.00

	Change Control
	Configuration Management - Change Process And Control 
	LHC-PM-QA-304.00

	Manufacturing and Inspection
	Manufacturing and Inspection of Equipment
	LHC-PM-QA-309.00

	
	Handling of Non-conforming Equipment
	LHC-PM-QA-310.00

	
	LHC Part Identification
	LHC-PM-QA-206.00


6.1 Specific quality assurance requirements

7. tests

7.1 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 tests carried out at the Contractor's or his subcontractors' premises.  The Contractor shall give at least 10 working days notice of the proposed date of any such tests.
7.1.1 Assembly tests 

Each detector shall be tested with high voltage in air after complete assembly of the interior and before closing it by welding. Two tests shall be made: The chamber shall hold 3000 V without break trough and the resistance has to be at least 1013 Ohm.

7.1.2 High Voltage tests

After the cleaning, pumping, baking, glow discharge, filling with the working gas and closing the pinch off, each chamber (without the electronic filter) shall be tested again. It has to hold 3000 V without break through and the resistance has to be at least 1016 Ohm. Once the electrical box plus filter is assembled with the detector the tests shall be repeated with 2000 – 2500 V for break through test and the resistance has to be at least 1016 Ohm.

7.1.3 Gas gain tests

The gain and the signal versus voltage curve of each chamber (assembled with the electronic filter box) shall be tested individually by the Contractor before delivery to CERN. For this purpose CERN will send to the Contractor a test stand (excluding the radioactive source and the mechanics of the source holder and an exactly reproducible placement of the chamber with respect to the source) with an automatic data taking program. The test data of this gain measurement are part of the delivery and shall be written by the Contractor into the EDMS database at CERN. The gain variations between the chambers shall not exceed 1%.

7.1.4 Leak tightness

The detectors shall be He leak tested before and after baking (and glow discharge where applicable). No leak exceeding 1*10-11 Pa.m3.s-1 shall be observable on a recorder connected to the leak detector during a leak test with Helium at a pressure in excess of atmospheric pressure during at least 10 minutes. The record of the leak detector shall be written by the Contractor into the CERN EDMS database. The detectors shall be evacuated with a turbo molecular pumping station to avoid hydrocarbon contamination (direct evacuation with a standard leak detector is not allowed). 

The Contractor shall perform the leak checks using a calibrated Helium mass spectrometer with adequate sensitivity.

7.2 Tests to be carried out at CERN

7.2.1 Reception tests at CERN

Every detector will individually be tested at CERN for high voltage break through and input resistance. The gain will be tested with an equivalent gain measurement stand at CERN and compared to the measurement results from the Contractor. Random samples will be tested for gas purity and composition, for cleanness of the inside surfaces and for quality of the assembly by destructive measurements and by artificially ageing procedures. CERN reserves the possibility for X-ray testing of the welds.
8. Delivery Schedule
Delivery of the detectors shall be organised according to the following schedule. 

In the event of a breach by the Contractor of its obligations, including the situation that no provisional acceptance has been granted in respect of a component within three months of its scheduled delivery date other than through an act or omission by CERN, CERN shall be entitled to cancel the contact and the Contractor shall refund CERN the amount paid by CERN to the Contractor in so far as it relates to the unfulfilled part of its obligations, provided that CERN has first advised the Contractor in writing of the breach and the Contractor has not remedied the breach within three months from the date of receipt of such notice.

Table 4 – Provisional delivery schedule
	Production of 3400 ICs without glow discharge



	IHEP Tasks
	Completed not later than:
	CERN Tasks

	Visit of CERN experts in IHEP (duration: 1 week):

Completed assembly of the first 10 to 20 prototypes of the ionisation chamber (IC). The open chambers will be inspected by CERN experts, cleaned, filled, closed and tested in their presence as well as compared to CERN built prototypes with the help of a CERN built measurement station. Delivery to CERN.
	07-15 Sep 2005
	If chambers are found conform to specifications CERN will give the “Ok” the assembly, the cleaning, filling and closing for the first 50 ICs (pre-series).



	Delivery of pre-series ICs at CERN: 50 chambers. All units are tested at IHEP. Travellers are filled in EDMS database at the latest one week prior to arrival at CERN.
	15 Oct 2005
	

	
	2 weeks (of regular working period) after arrival at CERN
	Tests at CERN and “Ok” for production of the next batch (or request for changes in the treatment of the chambers).

	Delivery of second batch of detectors at CERN: 480 ICs. Units tested at IHEP. Travellers are filled in EDMS database in parallel to production (spaced evenly in time at least during 2 weeks before delivery).
	07 Jan 2006
	Installation 01 Feb 2006

	Delivery of next 480 ICs. Same conditions as above.
	21 Jan 2006


	Installation 15 Feb 2006

	Delivery of next 480 ICs. Same conditions as above.
	21 Mar 2006


	Installation 15 May 2006

	Delivery of next 960 ICs. Same conditions as above.
	21 May 2006
	Installation 15 Jun and 15 Jul 2006

	Delivery of 950 ICs. Same conditions as above.
	21 Aug 2006
	Installation 15 Sep and 1 Dec 2006

	
	
	

	
	
	

	
	
	


	Production of 310 SEMs and 400 ICs with glow discharge



	IHEP Tasks
	Completed not later than:
	CERN Tasks

	Visit of CERN experts in IHEP (duration: 4 days):

Completed assembly of the first 10 prototypes of the SEM and the first 10 ICs with glow discharge. The open chambers will be inspected by CERN experts, cleaned, filled, glow discharged, closed and tested in their presence as well as compared to CERN built prototypes with the help of a CERN built measurement station. Delivery to CERN.
	07-15 Jan 2006
	

	
	15 Feb 2006
	If chambers are found conform to specifications CERN will give the “Ok” for the mechanical production of pieces the assembly, the cleaning, filling and closing for the first 50 SEMs and 50 ICs with glow discharge.



	Delivery of pre-series 50 SEMs and 50 ICs with glow discharge at CERN: All units are tested at IHEP. Travellers are filled in EDMS database at the latest one week prior to arrival at CERN.
	21 Mar 2006
	

	
	2 weeks (of regular working period) after arrival at CERN
	Tests at CERN and “Ok” for production of the next batch (or request for changes in the treatment of the chambers).

	Delivery of second batch of detectors at CERN: 100 SEM and 100 ICs with glow discharge. Units tested at IHEP. Travellers are filled in EDMS database in parallel to production (spaced evenly in time at least during 2 weeks before delivery).
	21 May 2006
	

	Delivery of 150 SEM and 240 ICs with glow discharge. Same conditions as above.
	15 Sep 2006
	


8.1 Acceptance and guarantee

Provisional acceptance will be given by CERN only after all items have been delivered in accordance with the conditions of the contract including documentation referred to in this Technical Specification, all tests specified have been successfully completed and all test or other certificates have been supplied to CERN.

The guarantee period is defined in the commercial documents.

9. cern contact PERSONS

Persons to be contacted for technical matters:

	Name/Division/Group
	Tel-Fax
	Email

	Christophe Vuitton /AB/BDI

In case of absence:

Giuseppe Foffano /EST/ME 


	Tel:  00 41 22   7675583 

Fax: 00 41 22   7679560
Tel:  00 41 22   7673013

	Christophe.Vuitton@cern.ch 

Giuseppe.Foffano@cern.ch



Persons to be contacted for commercial matters: 

	Name/Division/Group
	Tel-Fax
	Email

	Christophe Vuitton /AB/BDI 

In case of absence:

Eva Barbara Holzer /AB/BDI


	Tel:   00 41 22   7675583

Fax:  00  41 22  7679560
Tel:   00 41 22  7672919
Fax:   00 41 22 7679560 

	Christophe.Vuitton@cern.ch
Barbara.Holzer@cern.ch 



10. annexes

A: List of assembly drawings for approval
B: Complete list of drawings
C: List of material provided by CERN
D: CD-Rom “CERN Official Documents”

Annex A.  REQUIREMENTS FOR CLEAN AREA
A.1 Scope
This Annex outlines the requirements for the area where the current lead assembly will take

place.

A.2 Definition of clean conditions
The term CLEAN CONDITIONS refers to the working conditions and special measures

which shall be applied to avoid contamination by conventional workshop contaminants such

as oil, machine or finger grease, dirt, atmospheric dust, paint, etc.

A.3 Description of a clean area
A CLEAN AREA is a separate building or annex. A suitable area of the normal workshop

space may be adapted, provided it is completely isolated from the rest of the workshop.

The clean area is a controlled area with:

• Environmental control of particulate contamination, temperature 20 °C ± 10 °C, humidity

(40% ± 20 %), air change and filtering of the inlet air.

• Slightly over-pressurized to avoid air in-leaks.

• A floor of fine screed concrete or equivalent, which shall be adequately painted or sealed.

• Adequate lighting for the type of process being carried out.

• Adequate heating well guarded to reduce the risk of fire. NB: Naked-flame heating is not

acceptable.

• Specific controls for entrance and exit, including doormats designed for this purpose.

A.3.1 Environment

Smoking is strictly forbidden. Panels indicating that the CLEAN AREA is a NON SMOKING

AREA shall be placed at the entrance and in visible places. The storage, preparation and

consumption of food and drinks shall not be permitted.

A.3.2 Working dress

Normal working dress shall be clean laboratory type-coat, suitable clean gloves and clean

disposable overshoes.

A.3.3 Tools and Equipment

A minimum quantity of degreased and cleaned hand-tools and equipment shall be maintained

in the CLEAN AREA as part of its permanent equipment.

If overhead cranes are present there should be a roof over the clean area to prevent oil and

particles from falling down onto the work in progress.

Annex B.  Assembly Drawings
LHCBLM__0001: MULTIPLE ELECTRODE BLM ASSEMBLY 

LHCBLM__0009: SEM ASSEMBLY
LHCBLM__0036: ELECTRICAL CONNECTORS ASSEMBLY

Annex C. Complete list of drawings
Table 5 – Complete list of drawings
	QTY
	EDMS Number
	Title

	1
	LHCBLM__0001
	MULTIPLE ELECTRODE BLM ASSEMBLY  

	4
	LHCBLM__0016 type A, variant 1
	MULTIPLE ELECTRODE BLM - TIGHTENERS M4

	2
	LHCBLM__0016 type B, variant 1
	MULTIPLE ELECTRODE BLM - TIGHTENERS M4

	2
	LHCBLM__0013
	ELECTRICAL CONNECTION

	1
	LHCBLM__0006 type A
	WELDED BLM - BOTTOM COVER

	6
	LHCBLM__0007 type C
	MULTIPLE ELECTRODE BLM - ELECTRODE SPACERS

	183
	LHCBLM__0007 type A
	MULTIPLE ELECTRODE BLM - ELECTRODE SPACERS

	61
	LHCBLM__0004
	MULTIPLE ELECTRODE BLM - ELECTRODE

	2
	LHCBLM__0005
	ALUMINE INSULATOR

	1
	LHCBLM__0002 type A
	MULTIPLE ELECTRODE BLM - COVER ASSEMBLY (the pumping/filling tube has to be replaced with a cupper tube for pinch off)

	3
	LHCBLM__0035
	WELDED SPACER

	2
	LHCBLM__0010
	PROTECTION TUBE - FOR COVER

	2
	LHCBLM__0008, type A
	COVER SPACER

	1
	LHCBLM__0003
	MULTIPLE ELECTRODE BLM - COVER

	
	
	

	1
	LHCBLM__0009
	SEM ASSEMBLY

	6
	LHCBLM__0007 type A
	MULTIPLE ELECTRODE BLM - ELECTRODE SPACERS

	2
	LHCBLM__0016 type A, variant 2
	MULTIPLE ELECTRODE BLM - TIGHTENERS M4

	2
	LHCBLM__0016 type A, variant 3
	MULTIPLE ELECTRODE BLM - TIGHTENERS M4

	1
	LHCBLM__0016 type B, variant 2
	MULTIPLE ELECTRODE BLM - TIGHTENERS M4

	1
	LHCBLM__0016 type B, variant 3
	MULTIPLE ELECTRODE BLM - TIGHTENERS M4

	2
	LHCBLM__0013
	ELECTRICAL CONNECTION

	1
	LHCBLM__0006 type B
	WELDED BLM - BOTTOM COVER

	6
	LHCBLM__0007 type B
	MULTIPLE ELECTRODE BLM - ELECTRODE SPACERS

	3
	LHCBLM__0004
	MULTIPLE ELECTRODE BLM - ELECTRODE

	1
	LHCBLM__0005
	ALUMINE INSULATOR

	1
	LHCBLM__0002 type B
	MULTIPLE ELECTRODE BLM - COVER ASSEMBLY (the pumping/filling tube has to be replaced with a cupper tube for pinch off)

	3
	LHCBLM__0035
	WELDED SPACER

	2
	LHCBLM__0010
	PROTECTION TUBE - FOR COVER

	2
	LHCBLM__0008, type B
	COVER SPACER

	1
	LHCBLM__0003
	MULTIPLE ELECTRODE BLM - COVER

	
	
	

	1
	LHCBLM__0036
	ELECTRICAL CONNECTORS ASSEMBLY

	1
	LHCBLM__0037
	ELECTRICAL CONNECTION EXTERNAL PLATE 

	1
	LHCBLM__0038
	ELECTRICAL CONNECTION - EXTERNAL TUBE

	1
	LHCBLM__0039
	ELECTRICAL CONNECTION - FEEDTHROUGH PROTECTION


Annex D. List of Material provided by CERN
For the Multiple electrode BLM Detector
Table 6 – 
List of Material provided by CERN for the ionization chamber with parallel plates
	MULTIPLE ELECTRODE BLM

	Materiel 

	QTY
	SCEM
	 
	Remarques
	 

	 
	 
	 
	 
	 

	1
	39.39.05.088.2
	Multiple electrode (0001)
	round tube 304 
	ext 88.9mm,Ep 2mm, L 500mm

	2
	47.62.82.145.0
	 
	vis st 6 pc chan inox M3 *4
	

	2
	47.62.39.306.8
	 
	vis cyl inox A4 316 M3 *6
	

	2
	19.63.30.128.9
	 
	alumina tube 
	

	1
	N.S
	 
	Compressing spring 1.4310 ferroflex
	

	6
	N.S
	 
	spring washer  f 8 4.2-0.2 
	

	6
	47.43.77.040.1
	 
	hex nuts inox Al 316 0.8 M4
	

	4
	44.57.10.404.4
	Tighteners (0016)
	inox ronds 304 M4
	L = 404mm,  f =8mm, d=4mm

	4
	N.S
	 
	washer (welded)
	 

	2
	44.57.10.404.4
	 
	inox ronds 304 M4
	L = 404mm,  f =8mm

	2
	44.57.10.408.0
	Electrical connection (0013)
	inox ronds 304 M4
	L = 20mm, f = 8 mm, d=4mm

	1
	39.36.05.430.6
	Bottom cover (0006)
	tube inox 316 d12 *10
	L =24mm,  f = 10

	1
	44.59.32.040.2
	 
	sheet stain. Steel 304 L 
	f = 89 mm, Thick 4mm

	6
	39.36.05.380.9
	Electrode spacer (0007)
	tube inox 316 *5 
	L =5.75mm  f = 6mm

	183
	39.36.05.380.9
	 
	tube inox 316 *5 
	L =12mm  f = 6mm, (

	61
	44.02.30.005.0
	Electrode  (0004)
	tole ALSI 1 MG 
	f = 75 mm thick =0.5mm, 1.3dm2

	2
	N.S
	Alumina insulator (0005)
	AL2O3
	 

	 
	 
	 
	 
	 

	1
	N.S
	Cover assembly (0002)
	Pinch-off
	 

	2
	N.S
	 
	Feedthrough ceramseal
	 

	3
	44.57.10.408.0
	Welded spacer (0035)
	inox ronds 304L 
	L = 10 mm, f = 8mm

	2
	39.36.05.490.4
	Protection tube for cover (0010)
	inox ronds 304L 
	L = 23 mm,  f = 18mm

	2
	44.57.10.418.8
	Cover spacer (0008)
	inox ronds 304L 
	L = 46 mm,  f = 18mm

	1
	44.59.40.060.1
	Cover  (0003)
	tole inox 316l
	f = 86mm,  thick 6 mm

	 
	 
	 
	 
	 

	2
	47.62.96.101.1
	Electrical connectors assembly(0036)
	inox head hex point scr M3*5
	 

	3
	47.78.09.004.1
	 
	rondelle contact M4
	 

	6
	47.43.77.040.1
	 
	hex nuts inox A4 316 M4
	 

	1
	39.64.05.036.3
	 
	Rond tube AlMgSi hard 
	12*15

	3
	47.38.77.040.8
	 
	thread rods A4 316 M4
	L = 90 mm

	3
	39.64.05.012.1
	 
	tube AlMgSi hard 4*7
	L = 61 mm

	2
	09.41.25.160.9
	 
	BNC HT Polypenco SHV 5KV
	 

	1
	09.46.11.360.4
	 
	BNC 50ohm, teflon
	 

	3
	09.46.11.520.6
	 
	Cosse à souder BNC 50 ohm
	 

	1
	04.01.61.680.4
	 
	Fils cablage souple
	L= 100mm, 0,5mm2

	1
	N.S
	 
	Resistance
	10M1W

	1
	N.S
	 
	Condensateur
	0.47uF, 2000V

	1
	39.36.05.505.4
	Electrical connection feethrough( 0039)
	tube inox 316 
	f = 20 mm, L 45mm

	1
	39.39.05.088.2
	Electrical connection Ext. tube( 0038)
	rond tube 304 L
	F = 88.9 mm, L 83mm, thick 2mm

	1
	44.02.07.090.4
	Electrical connection Ext. plate( 0037)
	
	F = 84mm, thick= 6mm


For the SEM Detector

Table 7 – 
List of Material provided by CERN for the SEM
	SEM

	Materiel 

	QTY
	SCEM
	 
	Remarques
	 

	 
	 
	 
	 
	 

	1
	39.39.05.088.2
	SEM (0009)
	round tube 304 
	ext 88.9mm,Ep 2mm, L 120mm

	2
	47.62.87.145.0
	 
	vis st 6 pc chan inox M3 *4
	

	2
	47.62.39.306.8
	 
	vis cyl inox A4 316 M3 *6
	

	2
	19.63.30.128.9
	 
	alumina tube 
	

	22
	47.43.77.040.1
	 
	hex nuts inox Al 316 0.8 M4
	

	2
	47.62.68.043.1
	
	vis tete bombee inox A2 M 4X10
	

	6
	N.S
	 
	spring washer  f 8 4.2-0.2 
	

	4
	44.57.10.404.4
	Tighteners (0016)
	inox ronds 304 M4
	L = 40mm,  f =8mm

	6
	N.S
	 
	washer (welded)
	 

	2
	44.57.10.404.4
	 
	inox ronds 304 M4
	L = 40mm,  f =8mm

	2
	44.57.10.408.0
	Electrical connection (0013)
	inox ronds 304 M4
	L = 20mm, f = 8 mm

	1
	39.36.05.430.6
	Bottom cover (0006)
	tube inox 316 d12 *10
	L =24mm,  f = 10

	1
	44.59.32.040.2
	 
	sheet stain. Steel 304 L 
	f = 89 mm, Thick 4mm

	6
	39.36.05.380.9
	Electrode spacer (0007)
	tube inox 316 *5 
	L = 18.25mm  f = 6mm

	3
	44.02.30.005.0
	Electrode  (0004)
	tole ALSI 1 MG 
	f = 75 mm thick =0.5mm, 1.3dm2

	1
	N.S
	Alumina insulator (0005)
	AL2O3
	 

	 
	 
	 
	 
	 

	1
	N.S
	Cover assembly (0002)
	Pinch-off
	 

	2
	N.S
	 
	Feedthrough ceramseal
	 

	3
	44.57.10.408.0
	Welded spacer (0035)
	inox ronds 304L 
	L = 10 mm, f = 8mm

	2
	39.36.05.490.4
	Protection tube for cover (0010)
	inox ronds 304L 
	L = 23 mm,  f = 18mm

	2
	44.57.10.418.8
	Cover spacer (0008)
	inox ronds 304L 
	L = 46 mm,  f = 18mm

	1
	44.59.40.060.1
	Cover  (0003)
	tole inox 316l
	f = 86mm,  thick 6 mm

	 
	 
	 
	 
	 

	2
	47.62.96.101.1
	Electrical connectors assembly(0036)
	inox head hex point scr M3*5
	 

	3
	47.78.09.004.1
	 
	rondelle contact M4
	 

	6
	47.43.77.040.1
	 
	hex nuts inox A4 316 M4
	 

	1
	39.64.05.036.3
	 
	Rond tube AlMgSi hard 
	12*15

	3
	47.38.77.040.8
	 
	thread rods A4 316 M4
	L = 90 mm

	3
	39.64.05.012.1
	 
	tube AlMgSi hard 4*7
	L = 61 mm

	2
	09.41.25.160.9
	 
	BNC HT Polypenco SHV 5KV
	 

	1
	09.46.11.360.4
	 
	BNC 50ohm, teflon
	 

	3
	09.46.11.520.6
	 
	Cosse à souder BNC 50 ohm
	 

	1
	04.01.61.680.4
	 
	Fils cablage souple
	L= 100mm, 0,5mm2

	1
	N.S
	 
	Resistance
	10M1W

	1
	N.S
	 
	Condensateur
	0.47uF, 2000V

	1
	39.36.05.505.4
	Electrical connection feethrough( 0039)
	tube inox 316 
	f = 20 mm, L 45mm

	1
	39.39.05.088.2
	Electrical connection Ext. tube( 0038)
	rond tube 304 L
	F = 88.9 mm, L 83mm, thick 2mm

	1
	44.02.07.090.4
	Electrical connection Ext. plate( 0037)
	
	F = 84mm, thick= 6mm


For the electronics box with filter
Table 8 – 
List of Material provided by CERN for the electronics box

XXXXXXXXX

Annex E. CD-Rom "CERN Official Documents"

*	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.


2)  Trade mark of HENKEL & Cie SA, Dept. D3, CH –  4133 PRATTELN  (Switzerland) 
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