TECHNICAL SPECIFICATIONS

GOVERNING THE INVITATION TO TENDER TO SUPPLY THE AB DETECTION SYSTEM
FOR THE ALBA SYNCHROTRON LIGHT SOURCE
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1 INTRODUCTION

The Consorcio para la Construccion, Equipamiento y Bxation del Laboratorio de Luz
Sincrotrén (hereafter referred to as CELLS) is responsible tfe construction of a3
generation light source in Cerdanyola (Barcelor@zaiy, named ALBA. This synchrotron
facility will comprise a 3 GeV electron storagegi(SR), injected from a 100 MeV Linac
through a full energy booster synchrotron.

The accelerators of synchrotron light sources reqa Radio-Frequency (RF) plant to

accelerate the beam and to recover the energyblosihe electrons due to the emission of
synchrotron radiation. The RF plant consists maailiRF high power transmitter, waveguide

system, RF cavity and low level electronics. Thef®®er flowing throughout the RF system

can induce high voltages (due, for example, to baanections or high reflected power),

which can produce light arcs. When detecting aagatarc in the RF system, the RF power
must be switched off by the Equipment Protectiost&y (EPS), which gets the interlock

signal from the Arc Detection System.

The subject of the present specification is the ufecture, delivery and tests of the needed
arc detector equipment for the RF plants of the Aldnchrotron light source.

Furthermore, information about the contract managenthe acceptance tests procedures and
the quality conditions is detailed.



2 DESCRIPTION AND SCOPE

2.1 Product description

The required equipment for the Arc Detection Systeust include the detectors themselves,
integrated in a compact module, and the fibre opigles for each RF plant (see next section
for the complete list of equipment). The RF plafuisthe ALBA accelerator are shown in

Figure 1. A total of 7 RF plants must be coveredor6the Storage Ring (SR) and 1 for the
Booster.

Booste
RF Plant

6 RF Plants (3 x 2

Figure 1: RF plants in the ALBA accelerator.



2.2 Scope

The contractor is, as a minimum, to provide thengtias listed in the following table, for the
Arc Detection System:

Quantities
Element description TOTAL
BOOSTER SR SPARH

19” housing module, including the bls
system and the power supply

Arc detector module for 19” chassis 5 30 2 37

System interface module for 19” chasgis,

with one single output connector 1 6 1 8
Multimode glass fibre cable, 30 m lenggh,

both ends terminated with S 4 24 4 32
connectors

Multimode glass fibre cable, 15 m lenggh,

both ends terminated with S 3 18 4 25
connectors

Optical test board, 2 outputs 1 6 1 8

2.3 Contractor’s responsibility

The contractor is responsible for the executiontlod contract following the present
specification, and in particular for the followirtgms:

The compliance with all detailed requirements pné=e: in this specification and in
the attached documents.

The design, procurement of material, fabricati@aectdry testing, packing and delivery
to the CELLS site of the finished products.

The delivering of all documentation, as well as teterence files defined in section
6.2, in English, on both paper and electronic fararaCD-ROM.

The supply of factory tests reports.

The compliance with all the relevant IEC safety efid recommendations and
standards.

The supply of a complete Design Report (DR).

The supply of an effective warranty against equipifailure.



2.4 Technical information required with the tender

A report that shall describe the engineering arslgieof the Arc Detection System with a
description of the main technical choices in sugfi¢ detail that CELLS can review and
assess the adequacy of the proposed project amoitingetence of the manufacturer.

This report will include but will not be necesswtiimited to:

() A description of the proposed Arc Detection Systamluding datasheets of the
main components.

(i)  An approximate list of the drawings that will bepplied.
(iif) Technical team description including short curnicul
(iv) List of subcontractors and subcontracted itemsataforeseen.

(v) A preliminary program covering the delivery timer fthe every component,
measurements and factory tests.

(vi) The location of any manufacturing processes, asiseaniol tests associated with
the contract.

The manufacturer must also indicate his acceptahtiee inspections and tests detailed in this
technical specification.

2.5 Modifications

The bidder is invited to suggest modificationshe Arc Detection System configuration (see

equipment listed in section 2.2), to the detailcdpmations and to the testing procedures. In

this case, he must clearly indicate the technichlantages and disadvantages of these
alternatives, as well as their possible financitda on the offer.



3 CONTRACT MANAGEMENT

3.1 Contact engineer

At the start of the contract, and throughout theatlon of the contract, the contractor shall
assign an engineer who will be responsible for @mtact with CELLS concerning technical
issues. In particular he shall be responsible foreporting to CELLS. The counterpart at
CELLS will be the Head of the RF & Diagnostics $aat Accelerator Division, or the person
delegated by him.

3.2 Phasing of the contract

The contract will include 2 phases:

Phase 1: This phase shall include:

A complete design of the manufacturing and tesisgsses.
Preparation of a Design Report (DR).
A Design Review Meeting

Approval of the Design Report (DR).

Phase 2: The second phase shall include:

3.3 Design

Procurement of all necessary materials and tootslae manufacturing.
Factory Acceptance Tests (FAT).

Delivery to the CELLS site (see section 3.6).

Site Acceptance Tests (SAT)

Following the award of the contract, the desiggastéPhase 1) shall not excesr (6) weeks
unless mutually agreed in writing.

Within this period, the contractor must presentdl&iled Design Report (DR) including but

not limited to:

The manufacturing drawings of the Arc Detectiont8ys

The mechanical layout.

A complete list of parts and components.

A detailed time schedule of the design, manufacturand testing phases,
including regular milestones to allow regular pexg monitoring.

A proposal of technical and progress meetings whiithbe agreed between the
contractor and CELLS.

The inspections and test schedules, including lgoe for factory and site tests.

Details of factory and site testing.



3.4 Design approval prior to manufacture

A Design Review Meeting (at CELLS) shall be schedulithin two weeks from the date of
receipt of the DR by CELLS. The agenda of the mneetshall be proposed by the
manufacturer in consultation with CELLS.

CELLS reserves the right to invite external expéstshe Design Review Meeting.
A date for the delivery of the final Design Repwill be agreed.

If the review is satisfactory, CELLS will issue aitten authorisation for the manufacturer to
proceed with the second phase. This approval wilijilven within two weeks of the reception
of the final Design Report.

Following the above authorisation, the manufactsteall proceed to complete all necessary
detail engineering, design and drawings of the Betection System and its associated tools
and fixtures.

The review and approval process of any drawingsgifipation and tests by CELLS, shall not
release the manufacturer from his full respongybdi performing satisfactory tasks governed
by this specification.

3.5 Programme and Progress monitoring

After the design approval, and throughout the @mtfrthe contractor must send evsiy (6)
weeks a written progress report to CELLS. If anyesjion or doubt concerning the
interpretation of the specification arises, the C&Lcontact engineer shall be immediately
informed.

CELLS reserves the right to conduct any checksitl@insiders necessary at any stage of the
manufacturing process. The manufacturer shall bpgyed to help and, if necessary, organise
such inspections at the request of the CELLS reptasive either at the main manufacturer’s
factory or at the factory of his subcontractor.

3.6 Delivery address and dates

The contractor will deliver the product units teetfacilities of CELLS at Cerdanyola del
Vallés, Barcelona, Spain.

It is expected that the contract will be placedQutober 2007 The proposed delivery
schedule is as follows:

02.2008 FAT
03.2008 Delivery to CELLS and SAT

The contractor may propose changes to this schedule

3.7 Deviation from the specifications

During construction, all proposed deviations frdre specification or from the offer must be
submitted to CELLS in written form. CELLS will givigs approval in written form. Absence
of written approval will be considered as refusal.

In the event of the contractor having misinterpitetasy of the specifications or written
instructions provided by CELLS, the misinterpraiativill be corrected at no extra cost.



4 TECHNICAL SPECIFICATIONS

As described in chapter 2, the Arc Detection Systenst be able to detect an arc inside the
different elements of each RF plant and to progusgnal interlock for the EPS.

The main functions of the Arc Detection System are:

- To detect arcs inside the RF waveguide system.sHeith SMA female connector
(out of the scope of this tender) will be housediiferent elements of the RF plants.

- To guide the light of a detected arc to the Arcdotdr Module. The contractor must
supply optical cables with SMA connectors (malepoth ends: see section 2.2.

- The Arc Detector Module must produce an interlagkal when the light is detected.
Afterwards, this signal will be sent to the EPS.

- The Arc Detection System shall be installed in gexvice area, inside a rack
(standard dimensions 19”), and fed with AC 2200 Hx.

The contractor must guarantee optimum values ®MMABF and MTTR (see footndje

The contractor shall also include detailed procedsluof the storage, packaging and
transportation of the final product. Detailed instion of the delivery and unloading must be
also provided to CELLS.

! Being a users’ facility, reliability is one of timeain concerns for all the equipment installed
in the machine. This means that lokipan Time BetweenFailures MTBF ), shortMean
Time To Repair MTTR), and easy serviceability must be a basic coraiier for all the
components.



5 ACCEPTANCE TESTS

5.1 General

CELLS must be informed two weeks in advance oftdsts to be performed in accordance
with this specification. The CELLS representativeserve the right to be present at any or all
of these tests. This applies also if the testsambe done at a subcontractor’'s premises. In this
case it will be the contractor’s responsibilityitdorm CELLS two weeks in advance and to
make sure that the CELLS representatives can vetadisthe tests at the subcontractor’'s
premises.

CELLS reserves the right to require additional mrenextensive tests to be conducted in the
event of marginal performance of the products tests

Review and acceptance of CELLS shall not releasectimtractor from its responsibility to
correct errors, oversights and omissions to ensardormance to the specifications in this
document.

The Arc Detection System will be tested accordingthe procedures described in the
following. The test schedule will have to be apgwwy CELLS before the beginning of the
acceptance tests.

5.2 Factory Acceptance Tests (FAT)

The contractor shall formulate acceptance testguhoes for all systems and will provide the
facility and instrumentation to perform all relevatests to ensure compliance with this
specification.

The acceptance test procedures shall include huienbmited to all of the testing procedures
listed in this section, but also those necessargrtwe compliance with this specification.
These test procedures are subject to CELLS reviglhaaceptance.

All tests specified in this chapter shall be magéhe manufacturer or his subcontractor at the
manufacturer’'s premises unless specifically statadrwise.

The tenderer shall provide all measurements aratdew equipment for these tests.

All measurement devices shall have calibration esrand test certificates as appropriate.
CELLS reserves the right to check the calibratibalbmeasurement devices.

The FAT must include the following:

Check the list of all the components.
Check the components’ dimensions.
Test the arc detector modules.

R

Test the interface module.

CELLS reserves the right to make repeat and wittlesse tests at the Factory in case the
FAT documentation is unsatisfactory.



5.3 Site Acceptance Tests (SAT)

The SAT will take place at CELLS.
The tenderer shall specify the equipments needeith¢oSAT.

If the Arc Detection System or any of its composearte rejected on the basis of these SAT,
the manufacturer will be responsible for arrangangd paying either for local repair or
transportation to his workshop for repair. In tbése, the full set of tests will be repeated.

The following tests will be performed during the BA
Check the list of all the components.

Visual inspection of all the components
Test the arc detector modules.

A

Test the interface module.

5.4 Documentation and drawings

The acceptance procedure will be completed withdevery to CELLS of a complete set of
documentation. The contractor must supply full sapplocumentation and drawings for all
equipment supplied to CELLS under this contracts Thust include:

List of parts with the serial numbers

Bill of material and weight of components

Mechanical measurements

FAT certificates

Quality insurance document of the production arsgably procedure

Detailed assembly and installation instructions

The contractor shall provide 2 copies in ring binttgmat with full details of the systems
supplied under the contract. In addition, the ctor shall provide 2 full sets of
documentation in electronic format on physical rme@df and source document to be
included).

All the drawings shall comply with the general CEB.drawing standards based on |_DEAS
(DXF format for 2D drawings and IGES format for 8Eawings). All text shall be in English.



6 QUALITY ASSURANCE

The contractor shall maintain and apply an adegopéeational quality assurance programme
compliant with ISO-9001 for the design, manufactued testing of all systems and
equipment provided by them.

He shall also ensure that each of his subcontmchas a similar quality assurance
organisation or a suitable alternative systemhil ts not the case, he will undertake all the
necessary measures to establish and maintain #tyqof the sub contractor’'s components.

The supervision of the quality control by CELLS Kmet release the manufacturer from his
responsibility in meeting any point of the spedifion.

CE marking of equipment shall be applied wheregguired.

The supplied equipment shall be in full compliamgth the Spanish and the European Safety
Regulations in force and the relevant IEC (Inteoratl Electrotechnical Commission)
standards and recommendations.

All equipment shall be manufactured in accordandth whe best existing techniques and
recognized good engineering practices availablbeatime of construction.

It is expected that, after an initial testing pdrithe system will be powered continuously.
Systems shall be designed and constructed formmamis use. Maintenance periods will be
scheduled once every three months for approximat&prking days. Maintenance outside of
these periods shall not be required.

Equipment and material shall be new unless othemaged.

6.1 Safety and EMC issues

The supplied components will be built in accordandtl best practice and must conform to
all applicable and relevant Spanish and EC Reguiatand Recommendations now in force
for safety, protection and EMC issues.

6.2 Reference files

A reference file must be kept and shall be ser€ELLS at the time of delivery. This file
must contain:

1) Technical data of the FAT as mentioned in section 5

2) Data sheets of all the parts and components ofAttee Detection System, with
reference to the serial number.

3) Manuals, diagrams, schemes and pictures of thenddge parts.



6.3 Labelling

An appropriate nomenclature shall be used to iflertil the manufactured components,
which shall be labelled in the more suitable ané $acation. The label shall contain the
following information:

Name of the manufacturer
Manufacture date
Description
Series number
The series number shall also be present in thgptesedures.

6.4 Packing and safe delivery

The contractor is responsible for the safe delivaryhe equipment to the CELLS site. The
equipment must be packed that excessive shockamndlamage during transportation are
avoided. For transportation, the containers ste#duipped with shock indicators.

6.5 Guarantee

The contractor shall guarantee their equipmentasgéailure due to either faulty components
or faulty manufacture for a period of 24 montheathe equipment is accepted by CELLS.
This guarantee shall not be invalidated by the wopmerf equipment covers for visual

examination and diagnostic tests. It is warrantet ho modifications will be undertaken

without the written permission of the contractor.



