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General Technical Specification 
for the manufacturing of components of the LHC beam loss monitors
Abstract
The Technical Specification concerns the supply of components for the production of ionization chambers and secondary emission monitors for the LHC beam loss monitoring system. This general technical specification is complemented by a special technical specification, which is specific for each component of the system. These two documents together with the technical design drawings form the technical specification.
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	Term
	Definition

	CDD
	CERN Drawing Directory

	EDMS
	Engineering Data Management System

	QAP
	Quality Assurance Plan


1. 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 superfluid helium bath at 1.9 K.

2. scope of thE technical Specification

The details of the scope of the technical specifications are to be found in the special technical specification and in the technical design drawings. All components – unless specified otherwise explicitly – have to fulfil the requirements of UHV application.
2.1 Scope of the supply 

2.1.1 Machining for Ultra 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.
2.1.2 Sealing surfaces for Ultra High Vacuum 
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 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. Any contamination has to be strictly avoided.
Before any welding each part shell be cleaned. The procedure to be applied is described in the special technical specification of the component in question.
3. general conditions for tendering and contracting

Please refer to the commercial documents for more complete information.

3.1 Tender procedure

3.1.1 Pre-tender discussions 

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

3.1.2 Alternative solutions

If the Bidder finds that any part of the Technical Specification is difficult, or costly to meet, he is free to propose an alternative solution, provided that the deviations from the 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 the 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 preliminary design and 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 the 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 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

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.

CERN reserves the right to make minor modifications to the specification before placing the contract.  These minor changes must not affect the contractual price that shall remain fixed.

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.

The series production shall be preceded by the production of  pre-series (as specified in the commercial documents). Production of the series shall not start before CERN has given its formal approval of the pre-series in writing.

3.2.3 Deviations from the Technical Specification

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

During execution of the Contract, all deviations proposed by the Contractor from the 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 the 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. 

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. 

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. 

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.

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. 

4.3 Materials, Dimensions and tolerances

The materials, dimensions and tolerances of the components are specified on the technical drawings provided by CERN.

4.3.1 Planning and scheduling
The contractor is responsible for the detailed scheduling of the work.
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.

6. delivery and commissioning

6.1 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.

6.2 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 the 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.

7. cern contact PERSONS

Persons to be contacted for technical matters:
	Name/Division/Group
	Tel-Fax
	Email

	[image: image1.wmf]Christophe Vuitton AB/BDI
In case of absence:

Eva Barbara Holzer AB/BDI



	Tel: +41 22 76 70724

       +41 76 487 2903
Fax: +41 22 767 9560


Tel: +41 22 76 72919

Fax: +41 22 767 9560


	christophe.vuitton@cern.ch

barbara.holzer@cern.ch



Persons to be contacted for commercial matters: 

	Name/Division/Group
	Tel-Fax
	Email

	Robert Muller FI/PI
In case of absence:


	Tel: +41 22 76 73425
Fax: +41 22 767 7540
Tel: 
Fax: 

	robert.muller@cern.ch



*	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.





April 2005


_961490526

