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1. Introduction

construction and the operation of a new 3rd geimeratynchrotron radiation facility, named ALBA.
Linac through a full energy 249.6 m booster syntrora

synchrotron radiation facility.

All Standard UHV components, non commercial compismieand vacuum vessels of the beamlin
ALBA are the subject of this specification.

deviations and proposals will be reviewed and rbesapproved by CELLS in writing prior to use.

2. General Information

The present document defined the Technical Terni3etivery and Acceptance (hereafter referred
TTDAS) as well as a General Specifications for DesConstruction, and Handling of UHV Compon
for ALBA Beamlines.

access to all workshops where parts of the ordereaecuted or inspected. This applies to bot
contractor/supplier and his sub-contractors. Thetrector/supplier has to make available to his
contractors all documents required.

3. Preliminary Remarks

3.1. The front ultra-high vacuum (UHV) section of theabeline (i.e., front-end) will be connec

than 1 x 10 mbar. Helium leak rate must be below 1:4mMbar.|.§".

3.2. In the high vacuum (HV) section, the end presshegl e less than 1.70mbar. Leak rate sh
be <1.10 mbar.l.&".

depending on the application and the materials.used

3.4. In the present document, the requirements maden@rcammercially and non commerci
available vacuum components are outlined.

The “Consorci per |'Explotacié Laboratori de Llumin&otr6” (CELLS) is responsible for the
The facility will comprise a 268.8 m circumferer@&eV electron storage ring, injected from a 100/Me

CELLS is going to implement in the first phase 7atines which are under design, at the ALBA

PS in

Complete compliance with requirements of this dpeation is expected. However, any desired

[0 as
ents

Upon request, the customer has to be informed atheuturrent state of the work. He must be given

h the
sub-

ted

with the vacuum system of the ALBA storage ringe@nd pressure to be achieved is to be less

all

3.3. The required all-metal UHV components must to bkebale up to the suitable temperature

ally
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4.2.

4.3.
4.4.
4.5.

4.6.

4.7.
4.8.
4.9.

5.2.

5.3.

6.2.

4.10.

4.11.

Design
The materials used and the construction of thesparust be in compliance with UHV
requirements.

Narrow gaps and clearances (unvented holes etthjmwacuum components must be avoided
in order to exclude virtual leaks.

Steel and stainless steel ball bearings must bideddn vacuum.
Welding between cooling fluid enclosures and paxjgosed to vacuum must be avoided.

The surface properties of the sheet metal usetkilvdacuum section must be in accordance with
DIN EN 10088-2, Table 6, "2B". Grinding traces,aiches, oxidation or corrosion marks are not
allowed.

CF flanges with a Brinell hardness of 170 to 30€himrange of the sealing lip (knife edge) must
be used. The flanges are be sealed by OFHC comsikets with a HV hardness of 50-85
+8.5 kp.mnt.

The screws used for UHV assemblies shall be sjlaed.
The surface finish of Flat Seal Flanges should #e N

The contractor/supplier has to include a reasonfhtgion of rotatable flanges, the position of
which has to be agreed upon with the customer gymeliminary inspection.

The quality of the weld must be according to th® Kandards: ISO 13919-1, 1SO 5817, quality
level B: Stringent.

The supplier must qualify the welders for each psscaccording to ISO standards: 9606-1.

Preliminary Inspection
The contractor/supplier has to submit the followdaruments for each vacuum component for
preliminary inspection prior to the manufacturirfglee vacuum system:
- Data sheets with all technical information, e.gkdmbility, leak tightness, technical
characteristics etc.

- Calculations

- Pickling and cleaning plan.

Procurement has to be started only after inspecahrelease of the above documents by the
customer.

Manufacturing of the vacuum components has to setayt after the customer has inspected and
approved the above documents.

Materials

In principle, the materials usually utilized by thespective manufacturer of the components
have to be used, provided that they comply with @idV requirements. The material’s

compatibility within the vacuum depends on the malts vapour pressure at the operating
temperature, permeability for gases and the pgrosit

For Stainless Steel materials forming part of taewm chamber walls, the contractor shall
supply CELLS with material certificates in accordarwith ISO 404 confirming the material
specification, chemical analysis and room tempegatuechanical properties.
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6.3.

7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

7.9.

7.10.

8.

For the absorbers oxygen-free copper, materia @940 (OFHC-Cu) according to DIN 17
(UNS C10200), has to be used. GlidCobgregistered trade name of SCM Metals,
dispersion-strengthened copper may also be coesidger an option.

Handling and cleaning

For the assembly to be completely compatible with UHV environment, a high degree
cleanliness will be necessary at all stages of ymtion to guarantee an acceptably
outgassing rate and weld integrity.

All machining work is to be carefully controlled émsure that no foreign material is embe
in the surface of the material.

All mechanical cold working operations must exclide use of heavy organic lubricants s
these can be retained to some extent in the sarédter the process.

During and after final assembly the components rbashandled in special clean and dust
areas only. This especially applies to final insjpec

Machining coolants shall be water soluble and auipinee and shall be subject to CEL
approval.

During any unavoidable work on the inner and seaburfaces of the chambers and w
handling the components, wearing of clean, linefgboves is required to prevent contaming
of the vacuum-facing surfaces.

To prevent re-contamination of the vacuum-facingames by hydrocarbons, only appropr
pumps and leak detectors have to be used for etlaouaf the chambers and leak detec
Turbomolecular pumps with hydrocarbon-free fore parare considered as suitable.

The plate material is to be cleaned before anyngutir forming operation commences. It wil
sufficient to swab with acetone or similar solvdha guillotine or press is to be used, the bl
should also be cleaned with this solvent.

The tenderer is requested to submit a detailedriggisn of the proposed cleaning procec
(with the cleaning agents to be used) with the @éenHlowever in Appendix | is specified ¢
proposal for UHV components made of Stainless Steel

After cleaning the vacuum surfaces must be proteatginst accidental contamination.

Identification

Each component must be provided with a heat-redigdantification at an appropriate and visiblerg
e.g., on external surfaces of a flange. The idieatibn must contain the following information: nara
the manufacturer, year of manufacture, name of maétserial number.

9.

Acceptance at the Manufacturer's Workshop
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The results from acceptance tests at the manuéttuworkshop have to be documented by the
contractor/supplier in a test record. This recsrtbibe added to the documentation.
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10.
10.1.

10.2.

10.3.

10.4.

10.5.

11.

11.1.

11.2.

11.3.

12.

12.1.

12.2.

12.3.

Testing, Shipping and Packaging

The sequence of operations for the factory acceptdast on each completed and cleaned

component shall be as follows:
-Visual internal and external inspection.
-Vacuum leak test and desorption test after a bakefoilne component up to a tempera

ture

compatible of the material treated. A He-leakagte raf < 1-10-10 mbar.l/sec Visual

inspection of the sealing surfaces of flanges imately prior to protective packing f
dispatch.

-Coolant flow tests (for blockage, pressure drogewkeaks...etc)

-The vacuum components and in particular the flarages their sealing edges have ftc
subjected to visual inspection prior to packagigy defect on the knife edge of any fla
of a vacuum chamber results in rejection of theiuat component. An inspection record
to be provided.

For shipping, the sealing surfaces of the flangestnbe covered by a reliable protectio
prevent damage.

For storage and shipping each vacuum chamber reusadked filled with dry pure nitrogen :
slightly above atmospheric pressure, accordinpecstandards of UHV practice.

These tests must be performed, documented and gednmw CELLS for all the compone
under UHV conditions.

Upon submission of the documentation including ¢bafirmation of the acceptance test af
manufacturer’s workshop, the incoming goods wilitpected at the customer’s site.

Leak Tightness

The ultra-high vacuum components have to be suédiitb an integral leak test using
Helium vacuum leak test method (leak rate L<I%@bar.| & incl. background). The leak t
is to be carried out by spraying all surfaces, wetahd flange seals with helium.

The leak detection shall be done with a suitableifmeleak detector; the roughing system of
leak detector must be composed of dry (oil freehps.

In above tests, the sensibility of the measurensentp shall be determined with an exte
calibration leak.

RGA Scan Analysis

Test records with RGA scans. In these tests, theitdaty of the measurement setup mus
determined with an external calibration leak. Ttadibration must be carried by a certificg
company.

Total and partial pressure (residual gas analy&é Rom 1-200 AMU) must be performed a
cooling down to room temperature from a 24h bakeabthe suitable temperature.

or
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The residual gas analysis of each vacuum vessel shosv that hydrocarbons contamination

defined by the total partial pressure of all magpesater than 28 (with exception of mass 4
less than 1% of the total pressure.

4) is
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APENDI X |: Cleaning Procedure for Stainless Steel components

This is one proposal for the procedure for cleatiigUHV components made of Stainless St

- Wiping off the major impurities

- Elimination of cutting oil or paste with a fast degser

- Through pre-cleaning of the entire surface on dwable

- 10 minutes high pressure washing, using hot, denalised water in the cleaning basin.
- 20 minutes in ultrasonic bath at 80°C using a speteaner

- Rinsing the cleaning remains form the ultrasonithhasing hot and demineralised water in clea
basin

- Intensive drying at 60-80°C in a dryer
- The cleaned parts should preferably be sealed ifoiP&r packed dust free in aluminium foil.
- The cleaned and packed parts are then transpoo@dtiie cleaning room.

The manufacturer is requested to submit a detaiéstription of the proposed cleaning pro

(with the cleaning agents to be used).
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