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1.0

SPECIFICATTON FOR PROJECT QUAITTY ASSURAITCE PLAI.I

PURPOSE

The purpose of the QA PIan is to establish the quality requirements for rhe scope of work
intended. This plan contains rire PSI qualiry sraldards that will be imposed on the LIGO
High Vacuum System.

2.0 GEI{ERAI,

The ourlined plan will be imposed at PSI as well as all major component vendors.

3.0 RESPONSIBILITIES

The manager of Quality Assurance ald the assigned Project Manager are responsible for
the implementation of this plan.

4.0 PROCEDURE

4.1 Qualiry Review And Planning

4.1.1 Prior to fabrication the Quality Assurarce Engi-neer will establish the hold,/witress points
from the Customers specification; tbe PSI inspection poi:rts and the applicable pSI
procedures for the contact From this iafomratio4 the QAE will prepare a PSI Quality
Plan, for each chamber or assimbly built at PSI. The Quality Plan will define all of the
inspection steps that requir'e wibess and/or verification during the course of
manufacturing and assembly at PSI. Subcontractual work will be subject to the same
pianning, by the subcontactor, at his plant with witnessed HOLD points and inspections
by PSI.

4.2 Receivinglnspection

4.2.1 All raw materials that are procured with Material Test Repons will be receipt inspected
prior to use.

4.2.2 Procured components and items will be inspected at the vendor's plant. If inspection is
not performed at the vendon plant, they will be receipt inspected upon arrival.
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4.3 MarerialCertification

4'3'l All vacuum chamber and flange materials will be procr:red with Materiai Test Repors.
other nozzle, smail paru, small flange nozres ani borting materials w l be procured
with a Cenificate of Compliance. At receiving inspection, the materials will be verified
againsr the Pwchase order for quaility, materiar oarkbgs and the Material rest Repon
will be verified to the applicable ASME and,/or ASTM mateiai specification for
compliance.

4.3.2 If primary vacuum boundary materiars are purchased from foreign (outside of usA), pSI
will conduct independent lab analysis to verify material composition.

4.4 In-Processlnspection

4.4.1 QA/QC will verifo material traceability throughour the manufacturing cycle. They will
monitor the quality of welding and the qualifications of personnel, veriff the final
cleaning and verif'/witaess the testiag required by the customirs specification.

4.5 Cleaning

4.5.1 All materials wiil be cleaned ftee of grease, oil, rust and foreign matter prior to welding.
A-fter the welding and machinery operations, the assemblies will be cleaned to &e
required level, for tbe intended service.

4.5.2 Final cleaning will be perforrned in accordance with the LIGO cleani.us procedure.

+.o weld lns

4.6.1 mr *erling exposed ro rhe vacuum will be performed by the pAw or the GTAW cnc)
welding process, wirh a 100% Argon shield gas or plasma arc welding with r00% Argon
shield gas. All open or closed root, butr welding w l be purged with r00% Argon
ftacking gas). Slip-on-flanges and lap joint desiens that allow for fillet welds wiil not
require baking gas, All vacuum welding will performed utilizing ASME section D(
qualified welding procedures and qualihed welders.

4-6.2 welding operarions will be monitored on a daily basis by the eA/ec deparurnent for
compliance with the LIGO Project procedures and the applicable codes.

4.7 -l Final inspection will be accomplished on all components prior to shipmenr. This
inspection will include but is not limited to the following: serializetion oi.o*pon"nts,
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final cleaning, final acceptance testing and packaging for
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SPECIFICATION FOR PROJECT QUATITY ASSURA}TCE PLAN

4.8 Testing

4.8.1 vacuum components shall meet pumpdown and helium leak rates per the LiGo projecr
Procedures.

4-8.2 . Pumps ald valves will be performance tesred at the vendor plant These tests will be
witressed by PSI.

4-8.3 Au testing wili be performed in accordance with LIGO project procedures. AII shop
testing performed will be wioessed/verified by Q,tJeC.

4.8.4 Wrinen test reports will be generated for all testing and will be included in the final
documentation package.

4.9 Documentation

4-9 1 Final documentation on this project will consist of signed off Qualiry Plars, Material Tesr
Repors for vacuum chamber and flaage materiais, certificates of conformance of ail
nozzle materials, small parts and bolting materials, final cleaaing certificate, Helium leak
test reports, pumpdown test report and a certificate of conformance to the codes and
standards.

For PSI fabricated equipmeu! the final documentation summary sheet sball indicate the
drawing revisions which fabriiated the component.

For purchased components, the purchase order indicates the revision level ofprocurement
documents.

4.10 VendorSurveillance

4.10.1 Prior to fabrication, each vacuum vessel fabricator shall submit qualiry plans to PSI for
approval- PSI QA and engineering will set mandarory hold points and perform periodic
inspections at the vendor's plant. The vendor shall provide final documentation as
detailed in the procurement specificarion for all pSI fabricated components.
documentation shall be provided as sho*a in Attachment I "Final Documentation
Summary".

4.10'2 For major purchased componenrs, eA requirements are deailed in "eA Requiremenrs
Summar_v" form anached to each procurement specificition.
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sPE CIFICATION FOR PROJECT QUALITY ASSURAITCE pl,Alr

4.1 i Engineering Plan Review

4.ll.i QA will be part oftbe design review tearn as the design develops.

4.12 ProcurementSpecilicationReview

4.12.1 QA will be part of rhe review team for all major component specifications.
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SPECTFICATTON FOR PROJECT QUALTTY ASSURANCE PLAN

LIGO VACUUM EQUIPMENT

FINAI DOCUMEI{TATION SUM JITARY
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