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CLINCH RIVER BREEDER REACTOR PLANT
A DESCRIPTION OF THE ARCHITECT-ENGINEER

QUAL ITY ASSURANCE PROGRAM

0. INTROUCTIO

0.1 SCOPE

This document provides a description of the Quality Assurance Program to be
conducted for the Cl Inch River Breeder Reactor Plant by the-Breeder Reactor
DivIsion (BRD) of Burns and Roe, Inc., referred to herelntafter as: the
Architect-Engineer (AE). The practi-ces described,.are 'those plans-and actions
on the part of the AE to assure the qual-.ity of safety-rel ated structures,
systems and components of the plant within its' contractualI lydef ined scope of
work.

0.2 BASIS..

The program pl anned, structured and def~inedherein assumes that 'the AE 'is.
assigned execution responsibiTlIlty for; the Qfu Iall -Asshurance Progrcm f or the
detailed design of the Balance of Plant, the overall Integrati on of the
Nuclear Steam Supply System (NSSS) with the Bal ance of Plant, the detailed
design of that part of th'e"NSSS for which the AE is responsible and f'or
procurement of items forwhich the ̀AE has procurement responsi:bil Ilt.

0.3 AEELLAION

The AE Qual ity Assurance Program :described herein wiJl be appl led to the
extent described below to the planning and design of all [parts of the plant
for which the AE is responsible,, and procurement of. all 'parts of the plant' for
which the AE has procurement responsibililty. It includes application to all
structures, systems and components that are required to' perform satisfactorily
for the plant to operate safely.'

The AE Qual ity Assurance Program appli es to 1) all safely-related plant
structures, systems/subsystems thereof and components listed in Sections 3.2
and 7,1 and 2) the Non-Sodium Fire Protection System 'and components described
in Section 9.13-7 and 9.13-8 that are assigned to the AE scope of work. As
the designs of structures, systems and components become f ixed, the selection
of each safety component wil I be identified and will Ibe added to (or removed
from) the referenced list as appropriate. In addition, any required special
eqfupment, environmental conditions, skills or processes w I II be provI ded.

1. OGRZTO

1.1 FUNCTION

The qual ilty assurance functions of the AE are executed by the AE's project
staff. These functions and designated responsibilities are as follows:

17E-1 Amend. 71

Sept. 1982



1 The development of an overall, pl an for conduct of the AElQualllIty
Assurance Program is the responsibiility of the Quality Assurance
Manager.

2. The development of working plans and procedures to conduct the AE
program activities is the responsibility of the Project Operations
Manager and the Quality Assurance Manager.

3. Organlzing and staffing appropriately to Implement the AE progran
activities Is the responsibility of the Project Manager for alAl of the
project except -for the Qual i,:ty Assurance Section. l Orga0ii z ng and'
staffing for thel QualiltylAssurance SectIon is the responsibil I ty Of
the Qual ity Assurance Manager.

4. The impLementation of procurement activities related tomstructures,
systems and components is the responsibil ty of the Project
Procurement Manager. The Assistant Project Manager, Licensing and.
Procurement Servi~ces, .prov ides tech n IcalI guidance and support to the
Proc~ureMent:Manager,, conducts selected procurement activities, and
reviews and approves all Important actions.

5. The surveillance over and coordination of supplier quality programs Is
the responsibil ity of the Qua l ity Assurance, Manager.

6. Eval uation of the degree of compl lance too the AE Q:uali,-tylý Ass urance .e
Program requi rements and the effectiveness of theiprogran is the
responsibil'ity of the Quali ty Assurance Manager.

1.2 OUALI TY ASSURANCE oRGAN ZAT . .NAL ARRANGEMENT

To perform the, quality iassurance. functlons, the Qual ity Assurance Section Is
organized as show n In Figure 17E-1. IThese groups are organlzed •tlo Lastsure that
individuals who verify conformance to QA requirements do not have direct
responsibiIlity for performing the work being verified.

Internal Audit and Surveil!lance - This group performs perIodic Internal
audits and surveIllances according to the pl.ans and schedules and special
audits when directed by the Qual ,Irty. Assurance Manager, Project Manager.,
Vice President-BRD or the Cl Ient.

Ouality Assurance Engineering -This group reviews all appllcable
documents and provides quality assurance Input for system design
descriptions, technical documents, procurement documents, change requests,
etc. to assure proper Incorporation of Qual ity Assurance requirements,

17E'2 Amend 71
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Vendor Audit and SurveIilance Group - This group performs perlodic
external audits, survey's and"surveil lances of. suppilier- acti.viti es.:: Thel:"
services of qual if ied:AE engineers: are util izedwhenever the schduled:,
audit or survey req~ulres -such capab ity. By' vi..rtue.f othecharter ofthe
Qual!ity Assurance Manager, the group has authori.ty to Issue an order
through contractual- ,channels to -stop :unsatisfactory,"orl unapproved. :
pract Ices ffor so long as "such stoppage may be necessary 'toassure
compl iance with specification requirements-...

1.3 RESPONSIBILITY AND AUTHORITY

The responsibil ity for execution of the AE Quality Assurance FProgram.-has been
assigned to the Architect-Engineer by Contract. The Vice-President, Breeder
.Reactor Di~vislon, has been- assigned responsi:,bi-lity. -for'.:the ,.AEQuaHltiity.
Assurance Program within the Architect-Engineer Organri.zaialo.,:

The Qual Ity Assurance Manager reports directly to the"Vice-Pres i dent, Breeder'Reactor DIvision, for overal l I qual I. asisuriý"ance m rs• "ndait•[slrati--

control and•Interf aces with the Projec Manager for. integration of.quaity
program requirements and coord i.nati on ;-;of •i(q•ual'i-.ty ilassUrance'a activtii4[es ith..
overall project efforts.; -The Q~ualfity Assuranhce'•Manaýger •isresponsib-le for
assuring that the Quality A'ssurance- Program-.Is: establ [shed and fmI emtd
He is responsible for the review and. co6,ncurrence ;or -approval of engineering
and prourement documents to ,asSure tha•t", q•*ia.i't'y. requirements are properly

aplld h ua 1Wy Asuirance':`Mlanhager has- organizati~onal freedomi and
authority to evaluate qua'l ity proble6ms "and- h init iate or re~conmehd' and verify
Implementation. of solutions. Through him, this authority Is extended to
indivdualsi undsr his supervision that perform-quaity assurance fin.

He has the responsbi Ibty of. reporting:to the :Vi-ce-President, Breeder Reactor
Division, on the: adequacy and effecti veness of implementatlonof the AE
Qua.lIty Assurance Program. He has the:.6esponsiblity for planning, definition,.'
and, cordinato ' Of QualIty Assuranc P y, and by survella
audit and review, for assuring that adequate' pirocedures to'control quali•ty
related work are developed and implemented. He has. the authority to require
the Project Manager to stop, work in0any area.of-.the"projectwhen he detects
nonconforming conditions which jeopardilze'qual ltyobjectlves. He communicates
directly with the Client's Quality Assurance Manager for the interchange of
project quality assurance criteria and. information.-

The .Quality Assurance. Manager Is responsIble for verifying, by yearly
evaluation, thequaflty achievement of"suppli Iers and subcontracior.s in their
work performance. The AE retains responsibility for assuring fhat-the' program
execution delegated to suppliers and subcontractors is adequate to support
project quality objectives. The AE has establ Ished procedures for - ..
implementing the plans and actions described herein--to assure that-the
technical design bases, codes, standards, regulatlons and documentation
requirements are appropriately Invoked for each procurement- action. The
Qual Ity Assurance Manager is responsible for assuring that suppliers are
performing work in accordance with approved suppl Ier quality assurance ;
programs during component design, procurement and manufacture. Verification
is performed through surveillance and audits of supplier operations which
relate to design, procurement, fabrication, testing and shipping. The
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act I vit I es a I so Inc I ude assur Ing. that corrective, act-i-ons, -when necessary, have
been effectively Implemented. He is also,,,autho.rized',todi) rect thhe 'Procrement
Manager. to stop unsatlsf actor.y work ,.by. subcontr actors and ,suppil-,Jers and to
control further processing, dell ivery or-instaIlatlon of. deVIating material.,,

He also has the, responsi b I lity top::assure that an: adequate; indoctr-Ination'and
training program ifor AE personne Iperf orm ing acti vi ti es affecting. qual ityy Is
provided. The indoctrination and.tralnlng. program, will ,.assure..that:.

1. Personnel performing activities affectling:..quality are appropriately
trained in the principles and techniques of the activity being
performed;.

2. Personnel perform:lng activlties aif fect~i-ng,. qualilty:.. are, .instr:ucted as_•-o
purpose, scope.and impl-ementation.,ofgoyvernlng,ýmanualIs,. pli'ciles a•nd•,
procedures;

..3.. ,Appropr•ate.,tral nl~ng .pro,ýcedures arýe e;dstabj',ishedl.-.. s.q,,.

The Qual i ty Assurance Manager hasi: compljete :administrsative -,a.nd techniicaal
control--o personnel In the. QA SectiLon.tI n,,ord6er."t -Ias'sure._ :suf f I ciVent
Independence, and' freedom I the e: "p ,-i anceý: ofuqaai:,i ty.- v er I -if-c••p n

act lv itle•s. His "hire/fJ re/prmote!! 6cti.Ons are reviewed' and acpprved by the
V ice Pres l•lent, Br,'ed&r -Reactor.. ViM ,SI:p npower. schedules and budge•ts,,
wIth Project• ,imitatl ,onsi are preparedeby ththe QA anager, then r eiv6wed 'and
approved by the, V ice Pres Ident, Breedr Reactr DiVisiton.

1.4 OUALIFICATION.REOUIREMENTS FOR OQUALI4TY ASSURANCE MANAGEMENT POSITIONS

1.4.1 QUALITY ASSURANCE MANAGER

The individual respons ibl e for management-.of th~e qua•,y•tassuraceprogram
will. have.thefol .low.lng qualIfIcations:

Educaflo- A BS degree In,:engineer-ing/science or an, equlvalent
combination of education, and experlience, is required.

General - He shall have a mInimum of 10 years experience, 'at Ieast. 4 years
of which Is in quality assurance and the balance In quality control!
assurance engineering associated lw,ith design, construction, or operation
of a nuclear reactor plant facil ity, power generating station or heavy
Industry.

Specialty - He shall possess a broad knowledge and understandilng of
I ndustry and government codes, standards and regulatlons which define
qual ity assurance program, requirements and practices.. He shal [ have a
broad knowledge and understanding of quality assurance methods and thei.r
application. He shall have experlence In planning, defining, and "
Implementing qua.lity assurance .practices and.the application of
procedures. .
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Managerial - He shall have a minimum of 8 years experience in the
supervision of personnel. and the planning and management of other
resources needed to develop and operationaIIy m ai"ntain a comprehensivve
quality assurance progam to satisfy contractuall!y invoked requIrements.

1.4.2 QUALITY ASSURANCE.ENGINEERING GROUP - SUPERVISOR

The individual responsible for supervising the quality assurance engineering
function will have the following qualifications:

Educa[in- He shall be a graduate of a four year accredited engineering
college or university.

General - He shall have a minimum of 7 years experience, at Ileasst 4 years
of which Is In quality assurance and the balance in quality
control,/ass urance, I engi neeri ng associated with design, conIststructio;" or
operation of a nuclear.reactor plant facility, power generating station or,
heavy industry.

Specialty - He shal I possess knowledge and-understanding of industry and
government codes, standards and reguila'tions which define quality assurance
requirements and practices. He shall be familliar with methods of
appl ication of prograromatic and, specilai qual ity assurance requirements in

desgnan pocremntdoumnt. e, sh~all. be experienced in evaluating
program plans, procedures and practices, and subseq uently verifyin
conformance.

Supervisory - He shall be experienced in the supervision of technical and,admlinistrative personnel engaged in qual[ity assurance, or engineering'
activities.

1.4.3 INTERNAL AUDIT AND SURVEILLANCE GROUP SUPERVISORk

The individual responsible for supervising the quality assurance infernal
auditing and surveillance function will have the following qualifications:

Education - He shall be a graduate of a four year accredited college or
university, or be a high school graduate and have 10 years experience in.
quality assurance/control in lieu of a degree.

General - He shall have a minimum of 7 years experience, at least 4 years
of which is In quality assurance and the balance in quality
control/assurance, engineering associated with design, construction, or,
operation of a nuclear reactor plant facill-ty, power generating station or
heavy industry.

Specialty - He shall possess knowledge and Understanding of: industry and
government codes, standards and regulations which define quality assurance
requirements and practices. He shall be experienced commensurate with the
scope, complexity or special nature of the activities to be audited. He
shall possess good communicative skills.
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Supervisory - He' shal l be experienced in the Supervi sion, .of technircal and
administrative personnel engaged in quality assurance auditing ac+ivities.

1.4.4 VENDOR AUDIT AND SURVEILLANCE GROUP - SUPERVISOR

The individual responsible for supervising the vendor:audlt-and surveillance
function will have the following qualifications:

Education - He shall be a graduate of a four year accredited college or
university, or be a high school graduate and have 10 years experience in
qual ity assurance/control In lieu of a degree.

General - He shallI have a minimum of 7 years experience ,.at least 4 years
of which Is In quality assurance and the balance in quali.ty
control/assurance, -engineerring :,a5ssociated with design, construction, or
op.erat ion of a nuclear reactor pl:ant f acil I 1 tyj power generati•ng statlon or
heavy industry.

Specialty - He shal I possess knowledge and understanding of industry and
government codes standhrds an d, regulations 'which define quality assurance
re sa1:1eequiremnents. He shl e eperienced in establishing and Implementing
programs,: pIans and practices for product Inspection, process
surveil lance, and, auditing of vendor QA Prograns. He shall have a broad
knowlIedge, aind understand ing of NDE, speci-al. processes and equipment test
methods, lncludlng evaluatlon of Vendor'.quali.ficationss andclapabilitiles.

Supervisory - He shall be .experienced in. the supervilslon oftechnical.
personnel1, ,engaged 1 n iinspecti on and test'veriy f icat+lon, 'vendor surveill11!ance
or auditing activities.

2. OUALITY ASSURANCE•PROGRAM

2.1 POLICY

Burns and Roe Is committed to achieving standards of quality, In all Its
services to clients which will assure public safety and optimize plant
reliability consistent with costs and schedules. The company will take
appropriate measures'to perform its designated work in accordance with all
applicable codes, standards and regulations concurrent with its corporate wide
commitment to excellence In engineering. The AE QA program is consistent with
these corporate QA policles,.goals and objectives.

2.2 PROGRAM REQUIREMENTS

The AE has established and implemented a quality assurance program In
accordance with contractual requirements. The contract also provides that
appropriate nationally recognized codes and standards such as those published
by ASME, ANS, ASTM, IEEE, ANSI, etc. wilI be appl led and fol lowed.

The AE QA program complies with the NRC-Licensing requirements contained in
Title 10, Code of Federal Regulations, PartP50,d Appendix B, Pl uality Assurance
Criteria for Nuclear Power Plants and Fuel Reprocesstng Plants (IOCFR50, Asrn
Appendix B)." This program description demonstrates the AE's methods of
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complying with each of the applicable criteria in AOCFR50, Appendix B. Codes,standards and other contractual documents used in the AE's QA ProgramDescription were based on the April 11, 1975 docket date of the CRBRP' PSAR.Regulatory guides and other requirements addressed prior to that date are asfollows:

a. Regulatory Guides In Subsection V, as described in PSAR Sections 1.1,17.0 and 17.1.2.1 and the answers to questions 411.1 and 411.2.

b. 10 CFR Part 50, 50.55a, as described in PSAR Sections 17.1.2.1, 3.1,3.2 and 7.1.

c. 10 CFR Part 50, 50.55(e) in accordance with the quality assuranceprogram, as described in PSAR Section 17A.15.1..

d. 10 CFR Part 50, Appendix A, General Design Criteria 1,, as described InaPSAR Sections 17.0.5, 17.1.2.6. and 3.1.1.,

e. ASME B&PV Code Section III, as described in PSAR Sections 17.1.2.6 and3.2.2.

2.3 PROGRAM ELEMENTS

To fulfill the requirements for quality assurance on the planning:'and des-ignof the Balance of Plant,. assigned portion of the NSSS, the Integration, of theNSSS with the Balance of Plant and the procurement of items for whlch the AEhas procurement responsibility, the AE Quality Assurance Program has beenestablished. The program described :herein was Initiated in the Fall of 1973'and applied to all work performed since then. The program, changes theretoand the BRDQA Procedures Manual are prepared and/or approved by the QualityAssurance Manager, concurred in by the Project Manager, and approved forrelease and implementatlon by the Vice President, Breeder Reactor Divislon.This program has been structured and defined in accordance with contracltuall1yestablished requirements, with major program elements as Illustrated In Figure17E-2. This figure shows that the program is made up of a program managementpractice complemented by those programmatic practices unique to the design,procurement and manufacturing phases or activities of the project.

In other sections of this description, the methods and techniques that will beimplemented to conduct program practices are described and include thoserequirements that are imposed on suppliers/subcontractors to assure thatindividuals or groups within their organizations who are performing qualityassurance functions have sufficient authority and organizational freedom toeffectively implement their respective programs; and that quality relatedactivities are performed with appropriate equipment and under suitableenvironmental conditions. For ease of NRC-Licensing review, these practiceshave been aligned to correspond with the appropriate criteria of 1OCFR50,Appendix B.

Figure 17E-3 of this description is a matrix cross-referencing IOCFR50,Appendix B, the contractually established QA program requirements and the BRDdocuments or procedures that implement each criterion and requirement.Attachment 1 is a brief summary of each procedure.
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2.4 PROGRAM IMPLEMENTATION

The Architect-Engineerý functi ona,, organization of QA, ProgramreSPýnsponsibl 'i ty :is
shown I n Figure 17,1-4.- The. Owner %wJ I I .be: notifiedý,w ithin 30-,4daysz after,.
announcement of change. The. second.level1 includes management-typ:e-":fu'nc+ions#-
while the first level Is primarily work practice-oriented programs concerned
with direct control and verification through inspection,- ekamintionand
test I ng.

2.4.1 PROGRAM PLANNING

The AE.-QA program appl les.to ýp.lannl.ng-and engineering and procurement
administration. irrespective of whether it is safety related. Thei prograis
Implemented through, a seri es of: procedures which prescribe the methods of
accompl I sh i ng :act.iv•iti.es af fecti ng qyuall ty. The,::.pr'epartation` -,-relisease-and;--
control of project- procedures. *is. describedI in.ý s u bsect i6n s ~5. and 6.'

:2.4.2 TRAINING. INDOCTRINAT ION. QUALIFICATION AND CERTIFICATION

The AE determines the initial capabilities of employees by verifying the
professional (both educati-onal and: emp~l oy-ment.) ,qual Ification ••.f alnew h:iresý
In accordance with standard empl oyment pradices. Records-of these
verifications are maintained in the employee's 6per~sonnel f0oIder,; 'The
employees conht.inue d, :proeflic iency,-and,' unde'rstanhd;ing of: job', i-eq!re.ns'are
monitored on 'an on-7goi.ngg :bas~is and documented annua!lly on a, performance
evaluation report. The,ý AE 'has .a train~ing:,and. lindoctri-nati~on program under-the
controi of Its Project Operations Sect.ion. Indoctrinatfion and :trainlng:ý:.
sessions are conducted for all new project members. Thls training is
accomplished in group sessions and i ndividual disJussions covering the'-
purpose, scope, and implementation of qual i/ty related manuals, procedures and
instructions.-. Indlvldualp,;rpioceduires are.addresSed"!in tr'aihing sessi'ons
involving, personnel responssible for performl~ng; a•cliV1ites affecftng qualqity-.i
These se ssions emphasizeand reilterate- that .the ,Q-A Program Plan# procedure's
and: instruct ions: are, mandatory requirements which are enforcel th'rough the
authority of the Vice'President, Breeder' Reactor Division. Work assignments,
principles and techniques Involved, and responsibilities are addriesised in
Individual sessions with the Group Supervisors. Further training is given by
attendance at courses given In house or at recognized learning institutions.
Training records are kept for each session and individual. The record
includes the topic or subject of the training, attendees and dateof training.
The training and indoctrination program encompasses quality assurance
engineers who verify that functions delegated to suppl iers and subcontractors
are properly accomplished. A list is maintained, byjob type, -of personnel
authorized to accept material s, products, processes or systems. by required
Inspections and tests. Personnel inthese job categories are qualified to and
certified as meeting specific qualification requirements or industry codes and
standards which identify qualification requirements.

2.4.3 RESOLUTION OF QUALITY ASSURANCE REQUIREMENTS

The provisions for application of '•)ual1ty Assurance Holds" to documents when
there are disagreements regarding QA requirements are covered in Subsection 3
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of this program description. The resolution of other horizontal disputes
arising fran dlfferences of opl.nion between quality assurance and other
sections which cannot be resoI ved at the Intra-project manager.ial level. is'
accomplished by decision of the Vice PresidentiBreeder Reactor Divlsion.•

2.4.4 MANAGEMENT REVIEW

A management review to assess the scope, implementation, effectiveness and
currentness of the QA Program is scheduled to be performed at four month
inter'vals by a Management Review Committee comprised of the Vice President,
Breeder Reactor Division, QA Manager, Project Manager, and the" two Assistant
Project Managers. Minutes of the meeting including any:resulting corrective
action, the status of which is reported on; In subseq'uent meeti.ngs, are
publ ished.and kept for the .record. In addition, the,QA Manager , must -prepare. a
monthly memorandum type report- for 'the: V ice .Pres-I dent, 'Breed•er Read-t-"
Division and the Client detail ing the current status of the- Q'A Progran. .

2.4.5 ANNUAL ASSESSMENT

AnL assessment of the scope, lmplementation,-and :effectiveness of the AE: CRBRP
QA Program is performed annually. Thel assessment 'is conducted by de'silgnat.ed
corporate personnel or consultants from outs;ide the Breeder Reactor DiVision
to assure ýthat the,# ,program is meaning1f ul and ef fectivel compi6e•swth the
crlterlia of 1OCFR5O, Appendix B. The results of the. assessment w.i 1be
documented in: a report to the Vice President, Breeder Reactor Divii-slon and the
status of corrective action reported to him In a monthly report.

2.4.6 0uALIT( ASSURANCE PROGRAM REVIEW

The 'results of management reviews,. annual- assessments, external, audi ts
includihng.Authorized. Inspection Agency Audits, and .internal audits, contract'
scope changes, project interface and. intrastructure changes as well as: other
input-are considered in~maintaining the QA Program current. This QA Program
description is reviewed at least annually and shall be modified as necessary
to keep it current and up-to-date.

3. DESIGN CONTROL

3.1 DESIGN CONTROL PLANNING AND ASSIGNMENT

The AE executes his design activities through a Cognizant Engineer system.
The plant is broken down into manageable unit systems, each of which is
assigned to a Cognizant Engineer who Is responsible for all design activity
for his system. He Is supported by all the engineering disciplines and
specialties required to execute the design of his systems. He is the focal
point for the receipt and the release of information concerning his system.
The Cognizant Engineer reports to a Group Supervisor who In turn reports to a
Discipline Section Manager. The AE Project Organization is shown in Figure
1.4-7.
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7 '~ f~IIk!f'rIf~i.I flreflI~LC Ifl II 17'./

Engineering Is. performed. bby f'u.four< .engil neei:ng di,.s"'cip--l ipne;n.sec'tIons;,Me.hanical/
Nucl ear, Auqxi i ary Systems, E.l ectri.cal /11nstrume0t•tio [np :and Civ iI/StructurSI,:ii if:..."
each under a Section Manager. In additiopnstress analysi.s i 6performed ,unT1er
a Stress Analysis Eng:ineering.Manlager., An engineering discipi esection is
compri sed of a serles of. groups, I each :of which is headed.by.a Group Superv sor
responsi b l e to h is Secti on- Manager. Work i.s per formed with in an :Indiv:idual,.engineering group, and. checked by.another engineer of the.same dl sci.p. me

before It is presented to theý Group• Supervisor for. roe-iew. I:fý the worik, I. in
question is a calculation, it is approved by theGr~oupSuperv-ijsor. Ifhe.
work is a procurement specification, it is reviewed :and.concunrredwith.by •Ii.affected Section Managers,.-the Quality AssUrance Manage6r 'and 'the Eng1-ne.er 'ng,
Sand Construction Serv Ices Sect i on .Manger. After reso6lution: of al:l comments,
concurrence Is obta ned from the PeOcu.emien. Mana n cureh` `i-•
specificaitions Where Burns and Roe! has~tomplete procurement:ý responsl~j,,i,1 ty
:Fi'.nal a -'ppprov~al of procurement speci~fica-hions L~s gin.yth cianwSec-o 11
.Manag'err and te AssiLst-ant, Project Manager, Eng~ineering: and De6s'1gn,. Serv ites.
Procedures are establ ished to assure,.that al l. eng i neer-i ng,: act-IvA ,l-esý>affOect n.
design-are. carried out in a, planned,. control Ied,.and cirderly manner.,, Inlrhluded,
as appilcAabl'-ec are, such activ [tles, as f i~el d 'de-si.-gf-,en~g1 neati6r ng-; 2 physi~cs,seismic• stress, thermal, hyTdrau i, ,ad al-onj and •he.,SAR. ac~c-ident .anal•yses;

ass~o~c Ited. computer. :progis~m atb IyA ,mater~ial 6.s,; acc ,ssJi.bfl-Fty.forý,nservice .nsp-ctilon, maiI ndenance,.and rep.air; adnd ual;itysai1anlds!. i .

3.Z.1 ENGIlNEERING ,AND CONSTRUCTIQN:~EVIE

The, Engi neerin g and. Construct-ion Seryic1es-prov-id'esý,exptri,-ise ntea~sQ,
mater i:als, -special aprocesses, codesad sandar.s- ,c c
mai ntai nablI tyI, ..oper abl, rei: iability, :vbailab.iity and.`cessjibil ty;or
In-service inspcin Tedsgn egnringý gr-oups-,.6crf :j n 16wappl icabl e regula tory reqUirements anddesign bases.for safety-related
structures, ; systemS.-and c6mponents,ý i-pnto specif-ications dr,;ngs,, proc
and instructilons.

3.2.2 LICENSING AND ENVIRONMENTAL SECT I ON,

The Licensing,.and Environmental .,SectiJon determines federal , sta:te, and local .
legal requlrements. and assures- that the,i req:ui rements of. these regu l;ator-y:,.-,.:
bodies are i nclfuded •In the desi-gn-. and .construction, spec.l.f Icatlons:. . .

3.2.3 PROCUREMENT SECTION

The Procurement Section determines the overal.l adequacy _and: sultabi;li ty of the
equipment and construction 'specifications to support the method of
procurement.

3.2.4 QUALITY ASSURANCE SECTION...

The Qual ity Assurance, Sect ion provides engineering ,support .by determ In ing the
qual ity assurance requirements appli cable to .each system,..assuring that
appropriate quality standards are specifled, assuring that deviations.and
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changes from such standards are controlled, determi•"nng the q.ualft•yassurance
elements appi icable to each• procurement action, reviewing -and approving,
q ual i ty assurance requ Irements ýand "accompan yi ng, acceptance:-criteria! iprocurement, Inspection,- or:test dcuments and tassuring U that; l. speclaists,

incl uding those of the Engi neering a:ndCo-niistructlon',SeriVel;cSbt Sectiona•da .',
Procurement Section, have reviewed and concurred w-ith the technKical document'
as evidenced on the document review and concurrence fordm. This includes-
assurance that adequate review and selectionhfor application'suitability and
the use of valid industry standards Is conducted for materials, parts,
equipmentand processes-that are essentlal -to safety-related functions of th'e
structures, systems and components.

3.3 DESIGN DATA CONTROL

Unbase I I ned sy stem design i'nt-ormaifion tis control' led',by,. thei e,>use"of "Cntr~olld--
Informati on Data Transmi~ttal s"§, (CINDT) up o•theh-ssue-.of a.4System-'Desiesgn'
Descripti , on (SDD),for ,project luse. A fh taf eeach, sysem is conrolled by.
its SDD. or other basel I Fne Princi palI.; D•••:boumetsPDs. C, ..Tji are sd:
for transmittal of specifi'c new des~ignin•f:! ,fi'on among, design organizýtfoln•i
prior to such informaition being ihncorpora-ed V.ntah •`b aseind•R5d : `documehn.,•
Design informat ion i s,: transf erred f engtfndee- toý enginebi. or- f'meln
to drafting room vi[a, a: Control Iled& Informaion ýData:Tasittal fomswhmiis.
fil~ed for.ý th upss ft~eailiy pproved :PDs 'esbj~edt
control measdr~es wlhic-ih assure t.i m e.i y and positive pr•essiii order /!
prevent inadvertent use of superseded design informati on.ý Documerit1 control:
measures are described in Subsectio '6. Desighnen'gin ering, oupspr;epare

their technical documents with the assistance of the Engineering and• " ...
Construct ion, ServicsSc n the6: Oldcensg eii an
the Qual ity Assurance :iSectiLon. :

3.4 DE-SIGN DOCUMENT CONTROL

Drawings, generated: by the AE or rece i ved from oth'e~r., pro`jec6t p6arti c i ants'; are
collected and control led by the filing section of the AE design" and -drýfafti.nhg.,''
group. All other design documents are- collected and control led by the
Document Control Group of the Project Operations Section. "Procdures are
implemented for the review, approval, release, distribution, collection and
storage of documents i nvol ving design interfaces and -changes thereto.
Whenever a standard "of f-the-shelff" component is to be used,, the responsible
engineer defines a design and performance envelope for the: component that Is
used as the basis of the procurement action after adequate application review
and selection.

3.5 DESIGN REOUIREMENTS INDEX AND INTERFACE`CONTROL

Each Cognizant Engineer maintains a system design notebook which contains a
design requirements Index. Major Interface requirements Imposed by other
systems, which are derived from overall plant design criteria or from'design
configuration integration, are listed in the index. As each design
requirement, Including criteria and interface requirements, is identified, the
cognizant engineer enters It into his design requirements Index noting its
origin and status. He also enters In his index the documents in which it is

.-10
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used as a basl s of design. Then, when. I aterrequl 'oments arrive.superseding
prior Information, he r-eviVses all- Information6'derived from it. duslsnghis;
notebook and associated indi•ces .as .a record of wher6erequirements are used•a,,s:
a -basis :of design.- The Secti'oh Manager .,may"., di're-ct". termlinatio'n-of aradesignhreq ui rements I ndexwhen the Information is veifiedashaving beenve

I ncor porated ilhnt• a basel [niedA: document." and ýthe' maintenianceof..: the index •- noý..,.z-
longer serves a-ý usef.ul1 purpose.- J..

Major interf ace requi rements Imposed on and. by: .each system are listed inm the
SDD alo ng. with the. basel ined PDD-control ling-each- interface. This may be an,.
lnterface Control Document (IlCD)..-, ICDs controlling RM [interfaces are
concurred in by the LRM prior to final approval •.and release. -:In ,-checkIng his
desibgn requi-rements, he al so- assures that speci:ficatibons for sui'Jtably
controll.I ed conditlons are Incl uded1whi ch assure:- (-1) the use of appropriate

equipment, (2) a su table environment for accomplIsh.i-,ngti:he acti1v Ity, e.g.,
adequate cleanlIness,, and (-3) compl iance-w:Ith necessary prerequi'sites for the9• v

3.,6 DESIIGN VERJI"F ICATION."

All design documents generated by the AE are subjectedto the regimen of
checking, review and approval described i6n th is Appnd'i.l 1 addit'ion,' the ý AE
has estabI lshed a system for independent design reviewý (I:DR). performed by Its
SCOrporate Chiefng;,neer.s:.wh'o-.h-aven;nt--zRP bdesign organiza onali report:iig

6~posit IN i:ties, togthe wit a, repre'sentative bitrm 6`1ailtyAuahe and
-apropriate special i from Eicensi-ng- and Engineerings and'-o Vtr ion. !
'Servwces. when a'pp able ,Each Cogniz`ant SectionMa'nag-lelr:odevelops a is f
i teh s which .sh a6`l requ iire -an IDR based" on- guia6, ,gdance'. ,pr'lv•'oided•e-] in "-.RP
pr6cýedu'r*es ',or: det+erm:ines wývihe6n test'ing (typ or qaIifcron), or al~ternate-
cal culiatIons w III be used, as the. method .,of design Iverifica6ion. When testing
Is the selected method it wil l, be accompli shed in.accordance with Subsection.
4.1 and/or 11.0. when an alternate calculation Is the.-selected method it wil•Il

- be accompli shed .i n accordance with Subsection 3.10. Typfical items subjected
.to IDR- are ýconcept•Ual and pr'elimi.nary major.general. arýrngements, major
process and instrumenftilon diage s, major equilpment specif ications and other
major system,1. , design ,dOcUment-s,, :such as, se ismic criteri.a documents and
overall plant crlteria.ý Project schedules, identify the' work areas subjected
to these reviews, andý the point iln work development-at which they ..take o:ýýpl ace..These revlewsý are ýestablilshed as .hold poi nts beyond wh'ch work cannotproceed-
until. completion of the review. .These des I gn. revi ews .are- conducted.-after
completion of -.all -technical. review and .sign-offs .of :the concer'ned ,des:ign-s In
accoirdance wi th documented :procedures. :All indl i Iduals 'responsibble for design
verification are other than the original -deslgner and hi,s -immedilate
supervisor. .Topics to be used as a basis for IDR are I.Isted In GEIRP
procedures and Include review for del ineation of acceptance crliterla for
Inspections. and tests. In all cases, the design-. verif.ication.will-b-.Ie,. "
completed prior to relying upon the component, system, or structure to perform
Its function. "

3.7 DESIGN DOCUMENT REVIEW AND APPROVAL REQUIREMENTS

Upon completion, technical documents, other than calculations and drawings,
are submitted to a regimen of review, comment, and correction by engineers
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of al I :participati ng di sci pl Ines:other than, the-persons who- prepared the:
document. This includes assurancep that deslgn.,characteri•stlcs canbe,
control.led, inspected, and tested-. ,,C•Jcu:l,at:JI.ons.an,d.draw.lhgs ane checked~ap,e.,d'.:'
corrected-:: upon the i r. completl on .i After-com'Jetlp:of the -ch ckimg-/c6r, rectLonz .
cycle, technical documents, includ~i ng dr.aw.,lllngs,:,ar e. put ..througha•--- revle;•Ieandý.-.
approval regimen starting with,•the Gr..OUpSupperv,y,:s0.orýS.. andý-,proceedinhg --ulp•through
the Section Managers and the Assistant Project Manager. Engj:neerilngand Design
Services. The Quality Assurance Manager is part of the review and approval
process. He assures that the documents.. have :been prepared ,,reviewedo and
approved in accordance with applicable procedures and thati-heycontain ,

• necessry i nspecti on. and test cri.teria, acceptance- requirements, andth~e extent
of documentation of their results. Sign-off. sheet~s are generated and,. .
retained, testifylng, to the .compl~etlon.2 of the::proper :ýrev~iew and i•:iapp~roval, cycle
for each type of document generated.. Spec!fLia•,l ,ons. f orproc ,ement of
standard commercial. items are.: subject: to heestab Ished review and approva:l.
process for.. techni.cal documents. .:Changesto, ýbase :i ned doc-ents cludig
field changes are authorized by approved Englneerl'i~ig Change Proposals (ECPs)
that describe the changes to be made. Thechange. Isthen processedh through a
system of interna.l review and approval., iwhich" subjects [t 'to thesame design
controls that were applied to the original design.

3.8 1DRAWINGREVIEW

Draw ings, are.Pchecked --,.us-Jng za-m~u1l.tlcoL,"oedsy~stem onq whihh eer~[~
draw i ng. %h:as-a I ndrawn o through it Indicat1ng eisther. e rejpct,!lon.

When an.i4tem,: is maiked, as. lncorrect ,,the desJ red," cor0rect 1.on0his, Ilndi.aated,.: The
correctling draftsman checks, of f: each itmon:,,,4 e7,.6he,(;ýrlýnýa th- or t
Is made. When the drawing has been, corrected ;to the isa,;sfl:factio of th::e! .i.,',:,-
checker, .the- ch et ký print'Jis fTiled and :retandi codcewthlhercIs
req uirements,./

3.9 DESIGN.SCALE MODEL

De-sign activities such as the developmenttof piping and.ductwork, conduit, and
cable tray arrangements are performedin conjuc• Ioiiwit•hengineer ing design
sca I e mode l,,s of the Reactor Contai nment, Reactor ý,Contro! , ,Buil u,11,d i ng, .,,Reactor•
Service Buil ding, Steam Generator Bu [ild i:ng, and, Turbi ne Gen~erator ý. Bu 1 d ing.
which are-beingconstructed by the AE. The models wil:l show all systems. s
wIth in each bu ilding necessary to Insure an-i nter1fer ence.free design. The :AE
performs the model ing work ..regardl.ess .of' ,w.hilch pr..oject parti,cIpant Is..
devel opi ng the desi gn of the system. 'The: f Iw of desi[ýgn .IUnformation .;,to :thoe
model shop Is control led by the use of CINDTs Issued :by .the cognizant; systtem,;,
engineer, the cognizant building engineer, and the drafting/design squad
leader.

3.10 CALCULATIONJVERIFICATION.

Hand calculations are checked by a second party with qualifications:at least
equal to those of the person who performed the calculation. The checking
-process produces a separate copy of. the calculation. being checked with.-
comments for resolution. After resolution of all check comments, the checker
signs and dates the original calculation cover sheet and Initials each
original calculation sheet. The checking.copy-is filed in the calculation
notebook.
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Computer calculations are performed using authorized computer programs. TheBurns and Roe Computer Program Index (CPI) documents.computer programs whichhave been certified or approved (authorized) for project use and stored 'fnasecure location. Authorization Is establ ished for programs under .developmenitand for changes to existing programs by approval of the Cognizant Corpoate,,..,Chief Engineer. The use of interim approved and Unl isted prograns may beauthorized by the Section:Manager after demonstrating validity by processing aprogram with known results. In checking acomputer calculation, the checker:verifies that an authorized program has been used and then proceed(s to checkeach item of input data in a fash-ion similar to a hand calculation.,
3.11 -ERRORS. DEFICIENCIES AND NONCOMPLIANCE

An error or deficiency which could create a substantial safety hazard oradverse I y affect saf ety related structures;, sy.stfems or: components I s eval~uated :by Eng~ineeri ng, Licensi ng` Proje6*ct Mangement anhd 'Qul 'i ty Asuace-oconsideraion as. a reportab d &efec.; or" n~oncoml p:,arnce under' 1OCFR.Part1-'21 and
as a reportabl~e def ici':ency :under: Pa'r. ý505 ýeý) of, 1OF5.If It Is,concluded that the er-ror or "defi c Iency comes under tiis.paragraph,,thedeficiency together with the. .proposed :correc.tive .eaction ' i..s reported to-thieClient and/or NRC. The def:l.c.l:enc wheethei trp,0'aleor not, isfurtherevaluated by the AE Qual ity Assurance andProj•c•t"Mana.gement against theprocedural requirements that should have prevented the occurrence. When the,procedural systemn Is deficie nt, Pro'je ct Operat1 on hs and the affectedorgan izatfion are required to take whatevert steps-are necessary to achieveappropriate corrective action to the system to precilude recurrence of theerror or deficiency. The deficiency is reported w-ithin the project via aCorrective Action Request to be dispositioned as descr, i bed In Section 16.Completion of corrective action is verified by Qual ity Assurance as prescribedfor CAR responses. Thef Ille Is not cl osed& _until. corrective action Is completeand the Client's disposIti-on of the proposed deficiency report Is known.

3.12 HOLD SYSTE

The AE has Instituted a "Hold" systiemwhich identifies a "stop Work" area ofdesign or fabrication or a design area In which work is proceeding but whichrequires that some portionof the design basis be verified In order to removethe hold. These "holds" are highlighted In a periodic hold report thatdescribes the hold, the date~of imposition, resolution action required and bywhom, as well as the date by which the resolution Is required. The "'lold",system Includes provisions for appl ication of ')ual ity Assurance Holds" iwhenQA engineers do not agree that the QA requirements have been satisfied for anyInformation or document.
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4.0. PROCUREMENT DOCUMENT CONTROL

4 .1 " : • . ' .E' ':

The AE prepares procurement documents for BOP or NSSS Items for which it has
procurement responsibil Ity and for subtontracted .engineering-services w'ithin.
theAE scope of work.. The-procurement.documents contain or reference the
design basis technical requirements including reguliatory requirements, -Iscope
of work, applIcable codes.and standards, physical Identification, inspection
and test requirements, special process Instructions, and required drawings.'
They also Include Quality Assurance Program requirements-such as programmatic

,requirements, right of access, design verificatio6, docu'men•tation lcontrol;

deviation control, -etc. whi.ch.,must be compi led with, and'. -requlirementsvfor,
submittal, of the. suppl iert's/subcontr~actor's QA Progra .Documentation.l, The,
contractual requirements. per.ta•infi ng ,oto:.each.,.ipocurem.•ennt aiti•I ýon gr~ants•1•;-,

.Purchaser the right of access +-.tovendor fci,.es and- reords for source
inspection or audit and the. requ4rement for :suppl:er reporting and documenteddisposition of devyiations. The right of a.c.cess, pOV rm:its the
Purchaser to perforP :verification.and/or mon-itorIng :of., itemsdocumentation
and activities. to determine conformance..with estabii.shed- reqiIremens-s. An
Integral part of the audit and survei]l lance of suppl lers/subcontractors I.s the
review of the i.r documented bases for certif icates:.of compli.-an.ce-.- Se-le. ected
procurement documents .spep.fy-,hold points for ins.pti'on d,"t•t .s-, and
ci lude provisions for Purchaser overchecks to. assure.:compi lance with:

i Specification requirements.

4.2 REVIEW AND APPROVAL

A description of the method of preparation, -rev..iew cand approval of --documents'
appears In Subsection. 3. The: Qual Ity Assurance Manager h~as,, tte r-esponsibil b i ty
to determine that qual ity control and qual ity assurance requirements are
correctly stated, Inspectable and control lable; adequate acceptance and
rejection criteria are specified.; and the procurement document has been
prepared, reviewed, and approved in accordance with QA progran requirements.
As part of this review and approval cycle, a !"sign-off" sheet"veri~fying the
actions of Individuals Involved in the review and approval process Is
generated and filed *as part of the permanent record for the technical
documents. The Procurement Manager is included In the review and approval
cycle of each procurement document.

4.3 SUPPLIER'S OUALITY ASSURANCE PROGRAM

These documents require suppliers/subcontractors.to have and Implement
documented Quality Assurance Programs for purchased materials, equipment and
services to an extent consistent with their importance to reliable and safe
plant operation. They provide for an evaluation of the supplier/subcontractor
before the award of the purchase order or contract to assure that It can meet
the procurement requirements.
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4.4 QUALITY ASSURANCE RECORDS

An Integral part of the document .preparation process, requires the originating
engineer to prepare a list of documents reqUired by the procurementact6ion,
the location In the technical specification requesting the document together
with the approval requirements for the document. This information serves as
the Input to a vendor document control program maintained by the AE ComIputer
Department. This computerized file maintains a continuous record of the
status of all requested documentation. There are also provisions for required
supplier/subcontractor documents such as Instructions, procedures, drawings,
specifications, Inspection and test documents to be prepared, submitted, or
made available for AE review or approval. Whenever there are no code
requirements Involved, the supplier is instructed as to the collection,.
retention and storage of vendor documents and is directed to provide copi-es of
specific Qual ity Assurance documents to the AE for coi lection and eventual
delivery to the Client. Whenever code or other requirements are involved, the
supplier Is directed to comply with the control and maintenance of documents
required by code.

4.5 CHANGE CONTROL

Procurement documents require that requests for changes from suppliers/
subcontractors be formally submitted for review and approval In accordance
with documented procedures. Such requests for changes are processed in

accordance with governing engineering change procedures when indicated as
necessary by the Nonconformance Review Board. Approval is granted to
suppliers/subcontractors to implement the change by means of the dispositioned
waiver request. Upon final approval, a waiver request becomes .a contract
document. The AE vendor surveillance function verifies that formal. documented
approval and when required, revised technical and contractual documents are
available prior to implementation of the change. When they are appiRcable,
changes or revisions to procurement documents are subject to the same review
and approval requirements as the original documents.

4.6 REPLACEMENT PARTS

When acquisition of spare or replacement parts Is a separate procurement
action from that involved in procurement of original equipment and the AE is
Involved In this action, the procurement action is subjected to the same
system of Internal technical and quality assurance review as the original
component. All quality assurance and acceptance criteria are of the same
level as the original procurement actions.
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5. INSTRUCTIONS. PROCEDURES. AND DRAWINGS

The AE prepares his procedures and instructions in accordance with Breeder
Reactor Division (BRD) standards that prescribe the format to be followed and
the numbering system.tolbe used. Procedures andd instructions cover. management,
activities, document review and control, engineering and design,, incluslon of
qualitative and quantitative acceptance criteria, procurement, surveillance.
and audit activities, record collectieon and storage, and review and approval
requirements. These procedures prescribe methods for performing quality-
related activities In conformance with the requirements of 10CFR50, Appendix
B.

The AE procedures are the responsibility of the Project Operations Manager and -
are administrated by a Plans and Procedures Supervisor from within, the project
organization. TheProcedures Supervisor is the priJme. control officer for all.f
BRD CRBRP procedures and as such he:

1. Assures that style, format, and numbering sequence conform to the
requirements of the BRD standards.

2. Oversees the printing and distribution of the final procedures after
approval.

3. Maintains a current master file of all procedures that have been
issued.

4. Maintains a list of the status of draft procedures.

5. Promptly distributes all revisions and changes to existing procedures,
according to the distribution, schedule.

Each procedure Is subjected to a system of review and comment by the AE's
Senior Managers and, after resolution of comments, procedures are approved and
issued. All procedures are approved by the Vice President, Breeder Reactor
Division and according to subject, are also approved by the Project Manager or
the Project Quality Assurance Manager. The Quality Assurance Manager reviews
all procedures and approves or concurs in all, procedures prior to issue.

The responsibility for prescribing in instructions, procedures and drawings
activities affecting quality relative to procured equipment will be delegated
to suppliers by contract.

The AE Quality Assurance Section both participates in and monitors the
execution of this practice. Periodically, the Quality Assurance Section
audits or arranges for Independent audit of this practice to assure
implementation and adequacy.
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6. DOCUMENT CONTROL

6.1 DOCUMENT CONTROL SYSTEM

The document control, systemcontrols document s-uchcas systemn design
descrIptions, engi neerIng: reports,. ca.lculati.ons,: engIneerIng studies,
construction and installation drawings, .procurement. specif~i.cations, contract
waiver requests, deviation reports, FDDRS, SAR/ER, Quality'Assurance Programi
Plan and its attendant methodical procedures, test procedures, maintenance
manuals and operating manuals. Each design document.icover sheetInc1.l:udes the.
following Information: document number, title, date, revision number, purpose
of the release, and any use. restrictions on the document. Thesystem
identifies the relative importance .of, the controlled document. The lowest
level of control. requires-on-ly that use and issue of the document be
indicated-. This, lve 1.e is, used for such things as calculati"ons, :engineering'
reports and, studies and dr~awings. There are three higher control levels, i

each of which, documents, are numbered-and issued to Individuals. In ascending
order,, these evels require a).no acknowliedgemento receipt, b)
acknowledgement of receipt from all recipients external to the AE, and c)
acknowledgement of receipt from. al reci~pients. Documents such as SAR/ER and
Proj.ect Plans, such. as theQuali 1ty. :Ass5urance Program Plan, and revisions
thereof are subject to these higher levels of control.

Records of as.bu i: l t procurement, specI"l cati on, i.. nsta ll eati]bonmand constr uct•i"on
drawlings are. mari ntai ned.. As-ýbul] I .procu :mepnt speciflcationý -records are

defined as the contract, spe.cflication together with all contract waiver
requests and deviation reports that were approved during the duration of the
contract. The as-built procurement specification records will be collected
withln,.one binder and, issued for distribution. ýAs-builI t Insta l-IIat.i on and
construction -draw ings are mai ntained and changesý.:Jauthor iz~eidvby approved filel d
change notices, .deviation reports or ýengineerl~ng, Ichange -:proposals.-.

The responsibility for :execution of Document Control practices relathe:vetohe
manufacturing of equipment Is delegated.to, equlpment suppliers by Contract.

The Quality Assurance Section both participates In and monitors the execution
of the Document Control System. Periodically, the Qual ity Assurance...Section
audits or arranges for Independent audit of the Document Control System to
assure implementation and adequacy.

6.2 DOCUMENT REVIEW AND APPROVAL

Documents produced by the AE are reviewed technically by the Assistant.Project
Manager, Engineering and Design. Services, the Cognizant Engineering Section
Managers, the Engineering and Construction Services Manager when requested by
the Cognizant Engineering Section Manager, and the Quality Assurance Manager
prior to release. A single procedure Identifies the required technical and
quality assurance processing for each of. the various types of documents
produced by the AE. The same procedure requires that the revisions to
documents are processed by the same internal review methods as was the
original document. Release of AE documents Is authorized by the Cognizant
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Eng i neer I ng Sect ion Manager, and the AssIstant Project Manager, Eng~ineerlngand Design Services. For SDD revisions only, the Cognizant EngineeringSection Manager determines when content is such that the Assistant ProjectManager, Engineering and Design Services, Is to sign the title page. Aftertechnical revlew, concurrence and approval Is complete,, the Quall~ty ý•AssuranceManager's signature Is certification that all requiremenitS of generation,review and approval, at whatever level is required, are complete and the
document is ready for issue to the Project.

6.3 DOCUMENT CHANGE PROCEDURE

An integral part of the review and concurrence process provides forveri fication that proposed engi neer Ing changes r have been approved at thehighest level required by project procedures. After each Engineering ChangeProposal, (ECP) has been revlewed and approved, the information Is entered Intothe computer data.system: to document the approved changes outstanding againsteach Prilnc1ipalI Design Document. Perilodlcal.ly, each Principal Design Documentis updated incorporating all ,outstand'ing approved ECPs and issued f or projectuse. CRBRP project procedural changes may;be requested by any affected AEorganizational entity. The Project Operations-Section, In collaboration withthe requesting -organizational ýentfi ty.,' works out the :detai-ls of the proposedprocedural change; the change is then circuliated for review and approval tothe same senior management work group that reviewed the original procedure andI any comments are resolved. The final ized revsiions/amendments are then
approved by the Vice President, Breeder Reactor Divvision as before and Issued.

6.4 DOCUMENT DISTRIBUTION

The Project Admjinistratlon Supervi sor mai nta ins a distr i but ion schedu Ile toassure. that all documents are avallable at. the locations where the activitywill be performed. Work, in any area of the project does :n6t start until alIthe necessary technical Information Is available to permit the work to startand proceed at a reasonable pace. "omputerized document status. information isupdated regularly as Information is received. Updated Document Status Reportsare distributed monthly in accordance with an approved distribution list.

6.5 OBSOLETE DOCUMENTS

Obsolete and superseded documents are replaced at all points of use byImplementation of a controlled distribution system employing a unique copynumber to assure proper control of key projectdocuments. Obsolete documentsare retained only In designated historical files. Cognizant Engineers for thevarious systems then enter the fact In their SDD notebook that an existingdesign document has been superseded and replaced by a new document..

6.6 PROCUREMENT DOCUMENTS

Control of procurement documents is described in Subsection 4 of this
Appendix.
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7. CONTROL OF PURCHASED MATERIAL. EQUIPMENT AND SERVICES

7.1 PROCUREMENT CONTROL

The AE has established measures to.control the'procurement process., n which
material, equipment and services are purchased. The established measures
include provisions to control procurement document preparation, review and,,
change control; selection of procurement sources; bid. evaluation and award;
evaluation of supplier's performance; acceptance of Item or service; and
corrective action with regard to the procurement process. Each of these
elements Is controlled by implementing procedures to assure conformance to
quality requirements.

The responsibility for execution of practlces.for Control of Purchased:•',-

Materials, Equipment and Services related to equipment manufactur-ing -is 5'.
*delegated to equipment supplli~ers by Contract. ,, :,

7.2 EVALUATION OF SUPPLIERS

The selection of procurement sources is.based on evaluatl'on' by qualipfzloied
Qua lI ty Assurance, Procurement ando.Engineeoring personnel of.the, suppýlKier's
capability to meet all requirements of the proposed procurement action.
Evaluation of prospective suppllers Is based on one or more of the fol lowiwng:

a. The supplier's capability to comply with the elements of IOCFR50,
Appendix B which are applicable to the type of material., equipment, or
service being procured.

b. A review of previous records and performance of suppliers who have
provided similar articl!es of the type being procured..

c. A survey of the supplier's facilities and quality assurance program
practices to determine his capability to supply a product .whi.chmeets
the design, manufacturing, and quality assurance requirements..
Results of these surveys are documented and filed by the AE.

7.3 SURVEILLANCE OF SUPPLIERS

Surveillance of suppliers during engineering, fabrication, inspection, testing
and shipment of materials, equipment and components Is performed in accordance
with documented project procedures to assure conf.ormance to contractual-
requirements.- The frequency and scope of surveillance depends upon the
complexity of the parts and components being manufactured, the manufacturing
stage and the suppller performance. For commercial "off-the-shelf" items:,
where specific qual ity assurance controls appropriate for nuclear applications
cannot be Imposed-on the supplier In, a practicable manner, special quality:
verification requirements e.g. supplier surveillance, receipt inspection, etc.
will be accomplished In accordance with project procedures. Governing
procedures provide for:
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a. Instructions that specify the characteristics or processes to be.
witnessed, inspected or ver if led,. and accepted; .the -meth6od:O ,of ..
surveillance and the extent of documentation required;, and those
responsible for- implementing these instructions.,

b. Audits and surveillance which assure that the supplier complies with-'
all quality and quality assurance requirements. Surveillance is
performed on those items where verification of conformance to
procurement requirements cannot be determine'dupon receipt.

The status of an Item, component or service Is documented on a QA Completion
Record. Surveillance activities associated with supplier-furnished material,
equipment and..servlces are performed :to4assure that:

1. The material., component or .equpmen -jsiproer lei. identified and - .
corresponds to the contractual documentation..• .

2. Inspection of material, component or equipment, .nd acceptance
documents Is performed and judged acceptable In accordahce with
predetermlned Inspection lnst+ructilons..

3. Inspection documents or certI f I cates of compAl.I ance attesting to the
acceptance of material, components and equipment are available.'.

7.4 SUPPLIER QUALITY ASSURANCE RECORDS

Procurement documents identify those documents which the suppl ler is required,
to submIt for reView and approval.1or" •for i.nformafion. As :a mtinimum, thle
supplier is required, to furni sh the, fo'l1 lowing d6cuments: "

1. Certifications that:speci:fically Identify the .purchased material or-
equ i pMentT-and the specific <procurement requ irem-eints (codes; st andards,
specifications, etc.:) met by the items.

2. AE approved waiver requests and deviation reports that Identify
procurement requirements which have not been met are-provided-with the
QA Completion Record delivered to the site as part of the Quality
record file.

The review and approval of supplier furnished data by'qualifled personnel of
the AE is performed In.accordance with established procedures. The material'
and equipment are shipped to the site to the attention of the Constructor. or
Its representative who performs the 'required receiving inspection in
accordance with documented procedures to verify that the material, component
or equipment Is properly identified and corresponds with the. receiving
documentation.

I .,
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8. IDENTIFICATION AND CONTROL OF.MATE RIIALS, P.ARTS AkNDCOMPONENTS

The responsli bilityfor .executi'n.of ienti ication and control ofmaterial s', parts-and componednts-, i s d eleatd t o- equit-p menht, s Up P 1r by

545

.40

contract.
'Each supplier,! who hasan assigned rsponsibl ity for mateials,

.parts and components ,including' parti'al.y fabri caed s ubat ss etli ies ' s "r Irequired,by contract, to establish -and .implement identification and co'ntrol pract6ices.1Each supplier's Identification reqilrements:are to be determinedi during, tieý.initiaI planning stages and, his practice will assure that i dentificaion ...the item is maintained, either on or-attached .to the item and on ýreDorst, race-able to the item as required throughout fabrication, erection, i.nstal0lation,"and use of the Item; the. item(s) can be traced,.to the apprpriaHtet-d6cumenti-tion such as drawingss,:. spec ficatins,'ipurcaste orders, manufact.uriing and"inspection .sdocumyents, idýevlatlond repoirtnst,,iaýlh4 se'cl c'esd mill ?p6st,reports; that, thieý mehodd ,and location,.,--6f dentitffi&tion abes. 'nt-"affect .then-function or qual'ity, of the i~temh beingýý ldentffied; :anfdt~hat thK' "6irrct, identi-fication of items. isý acopished and veified-prior tp, the.,releaseI o fj,caton aseiby., -ship~ping and l ns,~Tton These pi-ltpi~cV ie th~e useof incorrect. or deetvlaeIs, ars dn nnt.

The AE monitors supplier identification and control of mite'ri als,and components ti. -p ract nd pio y a s t.e .cesassure prope impleettinadadqay
partst
toM

Amend. 55
June 1980
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9. CONTROL. OF SPECIAL PROCESSES. " -.. .. +

The responsibility for..execution of contr•ol of specia processes.du ring manufacturee of equipment is delegated to equ'ipmn supiesbcontract "..
Procurement documents contain requirementsis.that a supplier have

measures for'control-.of specat processes. Su pliers,whoareiassfiied
responsibi ity for activities wherespecial pro'es ses are involved, are.required :toestabish .and implement practices to assure adequate perfoance
and cntrol1 of special prcesses such as welding, Iheat treati ng, nondestrc-
tive examination, and cleaning. .These practices will incl:ude the.,fol'owing,elements:

,,a O u I - f i .A: t i 'a d ; . : T• :

Qualification of procedures, equipment,, and peronnerl, foro h h; 1pe rformance of, special ~proce'e inacrane thapl-
abl e codes, .stanards, s p'ec i f ca-tfons6r Splmnarý
requirements.,,. 

. .no up'~eitr
b.- Special;. processes are performed~by quall-fie&ý peirs~onnel andaccompl ished with writtn prcs hees hppoeue

check li1st s, travelers•,o•eqO'ialVn1.

c- Qual,-ifitcation. -documents of procedures, equipmentand p~ersonne~l
associated with spcilprocesses- as -required by"apliabeStandards are esabli.shed4f-li •.ed and.. ket curre

.The AE monitors supplier special oprcess control practi.ces:.andperiodically audits the suppliers' practices to assure proper implementation
.and'adequacy. 

"
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10.' JINSPECTION

The responsibilIty •for -iditrec#t.lnspect~on of ltems .and work practices related
to equi[pment.manufactur•ing i's .delegated to:.equipmentI suppl iers by contract.

The AE Qual ity Assurance Vendor Audit and Survelllance Group will performi
required audits, surveillance and will witness selected inspections to verify
that suppliers are providing Items that will meet specified requirements.
Each supplier who Is assigned responsibility for performing procurement or
manufacturing activities that affect quality is required, by contract, to
establish and implement inspection practices. These Inspection practices will
determine and verify conformance of Items and services with the documented
specifications, instructions, procedures and drawings for accomplishing the
required activities. The practice will, assure that:

1. Inspection personnel are:,independentj tfrom the Individual or group
performing the actlv Uty being Inspected.

2. Inspection procedures, Instructions, and check II'sts contain the

following:

a. Identification of characteristics to be Inspected.

b. Identification of the Individuals or groups responsible for
performing the Inspection operations.

c. Acceptance and rejection criteria.

d. A description of the method of inspection.

e. Verification of completion and certification of Inspection.

f, A record of the results of the Inspection operation.

3. Inspection procedures or instructions are available for use prior to
performing Inspection operations.

4. Inspectors are qualified in accordance with appropriate codes,
standards, and company training programs, and their qualifications and
qualification records are kept current.

5. Modifications, repairs, and replacements are inspected in accordance
with the original design and inspection requirements or approved
al-ternatives.

6. Provisions are established that identify mandatory Inspection hold
points for witness by an authorized Inspector.

7. Provisions are established for indirect control by monitoring
processing methods, equipment, and personnel if direct Inspection Is
not possible.

17E-23 Amend. 71'
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40

The AE monitors ',supplier i•s•opecti6n •practices: and periodical-y
audits the suppliers practaice to assure proper-impl ementation
and adequacy.

17E- 24 Amend. 40
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1.10, TESTCONTROL

11.1 TEST PROGRAMWhREUIREMENTS

The AE delegates execution responsib.lity for. ftesting andý test, control
practices to" suppliers by contracts. The AE inc'ludes requ iq.Oenwts for writtentest programs in his procurement a:and/o6r construct i on specjifca ions. Theserequirements include the identi.f Ication of al I testing required to demonstratethat structures, systems and components will perform saitisfactlorl In Yservice; the tr d appropriate :qualifiof" personn e co n du cti ng
tests; written test procedur es which' irncrporate or ref erence the roequi rementsand acceptance limits. Test-procedures generated duriTngh nprocure tofcomponents are reviewed by. the AE's eng-lifieerilng :-andi .iquafl-i ty, assUrante,
organization. to assure that they c omplIy, Wi1h.. reqauirements o tepa rtri cufzrprocurement specifIcations.: These test +prcedures ar eviwe "all Ipeeuiie fo -egven test hýa'Vel been spcfe; ath adtuate' tesj
instr umentato ad eq m Ird ie Tte d;ý a't eaiýh test -sreqdoreed 6 be7performed under suitable env.ironme'ntal c.nditons with'adequatejtst ethods;and that test results are required to be documented-and i-
th at test requirements have: been satifsýifed. Test item•S-that .are mod fI .ied,--repaired, or replage!dare te ifn`ýestedina rdc h ":ternate procedures which are rev&iewd In 6.thea nto the sameý 'extte'nt• as -reoque • for the i a..

11.2 SUPPLIER TEST PROGRSMS

Each suppl ler perform Ing manufacturIng activities Is requ iredd by .contract. to:, 'establish a test i ng control. practice for which testi rng. is re'qulir•ried. Thie, .. test.control practice wilJl"! include the foi lowing el[eme6n.ts:

1. Identification ::of required testing -to deMonst rate.e that theit.4em wIl U V 1:perform satisfactorily In service and that. testing. act0vities, areidentif led, documented and accomplished in accor dance w-lit.h :wr:i:tfen
control led procedures.

2. Written test procedures that Incorporate or reference' the requIreme.nts
and acceptance limits contained In applicable design and procurement,::'*.documents.

3. Written test procedures that Include:

a. Instructions for testing, method and test equipment and
Instrumentation.

b. Provisions for the following as appropriate:

o Cal ibrated Instrumentation
o Adequate and appropriate equipment
o Trained, qualified, and licensed or certified personnel
o Preparation, condition, and completeness of item to be

tested
o Suitable and control led environmental conditions

17E-25
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* Mandatory :inspection hold• points 0rwitSness by
purchaser-, contractor, or authorized inspector* Provisions for data no-ection and storage

.''Acceptance and. rejection..criteria
mMethods"f documenting:or recordingt test ;ata ,and

results.

4. Test results .}are..documented, eval uated,-and acceptance'status:."
identified by a qualified, 'respo nsibie in•dividual r ", rp.

11.3 PREOPERATIONAL AND OPERATIONAL TEST.ING
40

The Engi~neering and Construction ServiceSect*in ofnth-E prepa .-•....
'preoperati onal and sartup-Ltest spec~ifictn fo' slsyst~ns~'n opnns>

531 for .whi.h it has Ibeenh assigned res:4ponsibility in its:, icn• •,ct.-,ý,

11.4 TES'T RESULTS:
40 Whna specificatio ,n contai ns pe~onac est. euieets.h

appropriate, enginseefring group in the AE - or'an'iez`tion reviews,.manddispoti ,•,s
the test results.' Quali ty'yAssuraince wil-l verirfy -it•t this is nd.ý.is . T'he ,AE.
peri od~icailly-aud:i ts., t he -suppiers' -test ýC6ntd 6l p tractice". t •ossti•.Vmpienii -

.I 1and adequacy.

1.7E-26. Amend. 55
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12. CONTROL OF MEASURING AND TEST EQUIPMENT

The execution responsibilities for the-control and calibration of
measuring and test equipment in accordance with applicable codes .and standards
are delegated through procurement documents to suppliers/subcontractors.
These documents .require that records be maintainedand equipment' be suitably

7 markedto ,indicate calibration status and next calibratiOn due date. Eachl.
supplier/subcontractor, who6is assigned responsibility.for per;forning in-
spections, examinations, or tests, is required by contract to establish and
implement a system for calibration and control of measuring and test equip-.
ment. This system.will include the following elemen-ts:

a. Procedures that describe the. callbrationtechn que and'
frequency; mai.ntenance and control'of• all-measurirng :ad .
test instruments., tool6s,. gages, fixturesi, and nondestructive
test equipment which.are u~sed. in te* me6sir~ment"'
tiand monitoring of safety-reTl.at comppnen•sSsteas and
structures.

b. Measuring and test equipment i dentifi-cation and identifiication
of cal ibration test data .to the equipment to which 'i t appie's..

c. 'Calibration of measuring and test instruments at, specifi6d:, ,intervals based on the required accuracy, purpose, degree of .... -.,.
usage, stability characteristics, and other conditions affecting.
the measurement.

d. An investigation to determine the validity of previous inspections..
when measuring and test equipment is found to be out of calibration'.

e. Calibrating standards have an uncertainty (error) requirement"
of one-fourth to one-tenth of the tolerance of.'the equipment being,.
calibrated. A greater uncertainty may be acceptable when limited
by the "state-of-the-art."

f. The calibration status of all items used in satisfying the contract
requirements is recorded and maintained.

g. Reference and transfer standards are traceable to nationally
recognized standards; or, where national standards do not exist,
provisions are established to .document the basis for calibration.

40
Verification of supplier/subcontractor compliance with the requirements

401 Ifor control and calibration of measuring and test equipment is done through
171 surveillance of activities during manufacture, inspection and testing of items

7 and materials, and periodic audits of the suppliers/subcontractors practices
401 to assure implementation and adequacy.

Amend. 40
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13. HANDLING, STORAGE AND SHIPPING

The AE delegates execution. responsi~bility, for -handling, storage
and shipping practices to the suppliers through contracts.

Each supplier, who is assigned respopnsibility .for.manufacturing,
fabrication or assembly, is required by contract to establis-h and-impl'ement :

practices for handling, storage and shfppiing of items. These practiceswiil:
include the following:

a. Special handling, preservation, storage, cleaning, packaging,

and shipping requiremets are speci fied -and accomplished •

qualified individuals in accordance ith predeterinhed •work;
and inspectio n instructions.

b.Procedures are prprd in acordAnce-V wth- desig 'n~seIfi
"cation requirements whichcontrol t•hte c.eaigjhandling, storage,
packaging, shipping, and preser-vatin of materials, components,
and systems to preclude damag e, 1 0 ss:, or dete'ri6ratio'n. by":envi'ro n-
mental conditions such as temperature or humidity.

The AE monitors
and periodically audits
quacy.

the suppliers' handling, storage and&hipping prac'tid6s
suppliers'practices to, assure implementation and ade-.

Amend. 40
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INSPECTION, TEST AND OPERATING STATUS

The execution responsibilities for inspection, test and.oper-ting
status measures are delegated to suppliers through contracts.

.Suppliers, who are assigned responsibility for manufacturing, are
required to establish and implement practices to indicate the status *of
inspections and tests performed upon individual items, throughout- fabrication,.
assembly and test by using such markings as stamps, tags, labels,' routing
cards or other suitable means. These practices will include"provisions for:

a. inspection, test, and operating status of structures,
and components being kno•wn throughout fab'rcation and

systems
assembly.

b. Controlled application and removal of inspection and welding
stamps and status lndicators such, as tags-, 'rarklingsT labels,
and stalps..

C. Control-led bypassing of required inspection, tests and other
critical operat'ions"through' documented mŽasUres under the
cognizance of the QA organization.

d. Identification of thestatus of deviating, inopera~tive,
or malfunctioning structures, systems, or components to
prevent inadvertent use.

The AE monitors the suppliers' practices for indicating-tihnspection,
test and operating status and periodically audits s~upplierst practices to
assure implementation-and adequacy.

451

4 Ji
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15. DEVIATING MATERIALS. PARTS AND COMPONENTS

15.1 CONTROL OF DEVIATIONS

The execution responsbiities:, for ,the identification, documentation, :
notification, segregation, disposition and rel nspection of deviating Items'taor
services are de legated to supp.!,lers/subcontractor.s. . These.- p r.acti ces are
designed to assure that measurest,:,are established to control material-s, parts,
or components: which, do not conform to. requirements in. order to prevent thei r
inadvertent use.of installati.on.. The devilation c.€ontrol. practice •n clu.des the.:
.follIowIng elements:

a. Establishment of. dlsposition. re.sponsibility..
b. Documentatlon.ý and reporti.ng..
c. Review, eva-luation. and:'dIs p6sit ion

Theý" responpsib]l.ty to-.control deviaviting- a mt+er.ial s,-- ,parts and components.,
re~ated to eq'uiment manufacturing and res'ulti ng siontacTing, r -Us delegated

to.: equipment Suppl i.ers by Contract.

15.2 REVIEW AND APPRoVAL OF DEVIATION REPORTS

All reports of, deviations that are..proposed to be dlsposifloned l"accept-ýas-
Is", "repair"Or "as I modif-ed",are .forwarded to the .AE for ap rprovalor
obtaf-n the, app!oval of the, same : orga n.Izai z on,,h t,,ha~t ,a ppr.,o:ved, the requirements
not, met; dispositions pertainin'gto saf etyl relae temsý and those which might
require major design changes as defined in Project procedure are forwarded to 9
the ow ner for- apov ubmited devation-reporq tts .are rFevewed- In

.accordance,ýý w:ith, documented ;proceduresd which aI so provide for' the review of
deviations for consideration as reportab[le61def ects ..and0 noncompil lIance u•der 10
CFR Part 21 and as-reportable deficiencies under Par. 50.55 (e) of 10 CFR 50,.
The AE has established a Nonconformance Review Board (NRB) whose members. have
final authority in establishing dispositions and approving dispositions for
items and services reported on deviation forms. The membership of the NRB is
the QA Manager and the appropriate engineering discipline Section Managers or
their designated alternates. The NRB functions in accordance with documented
procedures which'also establish the requirements for record retention, filing,
and subsequent forwarding to the owner. Records are retained and deviation
reports are analyzed to.assess the existence of any adverse quality trends.
Adverse quality trends are reported to responsible organization management.

15.3 SUPPLIER DEVIATION CONTROL SYSTEM

Each supplier/contractor, who Is assigned responsibility for manufacturing or
construction of Items by the AE, is required by contract to establish and
implement a practice for the control of deviating materials parts or
components. These deviation control practices will Include the following
e Iements:

a. Identification, documentation, segregation, review, disposition,
and notification to affected organizations of deviating materials,.
parts, components, or services (including computer programs).
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b. Documented identification of the deviating ltems; desAcrito ofthe deviation, disposition of the devliation,, ,andr inspectionrequirements; and signed approval of the disposition.

c. Identification of those Individuals"-ori groups delegated theresponsibil ityand authority, to approve ,thed Is pq ositi Oni ngI'h of n fdeviating items.,

d. Segregation of deviating Items fr~om acceptable Items andIdentification as discrepant untilI proper.ly dispositloned.-..

e. Verification of acceptability of rework or repai•r,.o mater.ials, -s,parts, components, systems, and structures by the orlgi-na IInspect-ion -methods. ,or byý; a method whch, is-as astasq,- Iuat•q.u -theoriginal -nspection, method, anddocumentaion ,of, -:nspect ionrework, and repair procedures.
f. Incorporation of., deviatnIrep np i r s ioned "use as ls"i!.."use :

.as repaired", or "use as mod-I fi ed". into the insbection recordS..g. Perl od I c- analys is of deviation reppOts to show-quai•ty trends and:
forwarding of the results to management.:

These. practices wJI I assure that oeviliating items;ae reviewed- andi acceptedd,rejected, repaired or reworked In-accordance with -d~cumen6ted:procedure6s Theywill include measures which control fur~ther .proces~sii•.ng>,•del: livery;o,,o,installation pending proper disposition of the deficiency.

15.4 REVIEW OF SUPPLIER DEVIATION CONTROL

The AE Vendor AdudIt and Survell ance Group perf orms,,,perodicaudis and-surveillance to verify that supplier/subcontractor procedures concerningdeviations are adequate and implemented.
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16. CORRECTIVE ACTION

16.1 CORRECTIVE ACTION PROGRAM

Conditions .:adverse .:to.qua'lity .such as faIlures, nonconformance,, malfuncti6ons,
deficiencies, deviations and defective material and, 6equLip.mp h"ent:a th'at are
required for reliable and safe operation of the:plant are reported to the AE
through deviation reportl ng procedures. Qua ity -Assurance. acivt•es 0found
deficient-by revi ews and audits of supp lier-Cs:'act lv Iti es- :zare"doc';um'ented .by
the AE representative performing such reviews and audits. The system includes-
the fol.lowing, el ements:

a. EVa Ilu ati l on: of.% devi at i on s and determinatio6f6 i o.fth-e need for ,
correct~ive .act i oin"accordance -th,. esta bishe procedures.

b. Initiation of -pro .pt :corrective act ion -.fl oIwlowing the determ InateIeon
of,: a% dev,iat'i to6•.pre.lude ';th: &urrerce. .... adverse

conditions signifidant:o.:qulty..

.c. Verti.fi catkion by review, of "`prO•er.,impIenenmatiloh.6 of corrective
actions and close out of- th'e cor retVe ac ion documietation.

ýd. :Re-po6rting to appropri ate Ieivet~s-of m an agemehtaýidverse-conditloris
sJignifi cant to6quaVity, the cause of t•hleý-co-nditifons, and the,
correct i•ve,,actiTon t!.aken...

16.2 ISSUANCE OF CORRECTIVE ACTION REQUESTS.

A formal documented Corrective Action 'Request (CAR) is Issued when any of the
followi:ng condi.tions .are ,encountered:-.

a. Detection of a condition which can sign if Icantly degr&adea
product, quality or service.

b. Procedural or documentation deviations that can adversely affect
product quality or required quality records.

c. Evidence that prior corrective actions or preventive actions
committed to are Ineffective or inadequately implemented.

d.. An unsatisfactory quality trend or repetitive or recurring
deviation.

e. Unreported deviations, failures, malfunctions or accident.

f. Ineffective procedures or documentation that govern products or
systems.
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If g. When an audit response has not been received In the allotted time.

h. When a specific corrective/preventative action results from
Nonconformance Review Board :acti ons•..

The CAR identifies the condition encountered: and requests corrective action
from the recipient of. the request. The requiredC'.AR response contai n s -:the"
cause of. the condition, the action taken to correct the condition, and the
action, taken to prevent recurrence, and the schedule by which the. actions. wil
be completed. This Is reviewed for-acceptability by the Quality Assurance
Group Supervisor and approved by the Quality Assurance Manager.: Whena CAR is
Issued, the fact is recorded in a CAR Log. Follow-up is conducted by Quality
Assurance to assure a timely reply, verify implementation of 'defin6ed-
corrective/preventive action and close-out-CARso Status Information of CARs
Is reported monthly by the Quality Assurance Manager.

16.3 ,DISTRIBUTIN OF CORRECTI VE ACTITONh! REtQUEsTS'"

Internal CARs are distributed' t6thel &responhsi'ble Organi6hzation rýepresnhtative
and any others as may be required by the.,idividual corrective action being
requested. CARs for suppl lers or contractors are transmitted•via',a
transmittal letter to the concerned contractor or suppl ier through contractual
channels.
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17. QU~.L. .HA. .EC-.
17.1 QUALITY ASRACE RCoRDsýYTLI+

The AE has establ.:ished, Q Qual ty Records Management Pel.an prov iding ,tfe general
requirements for records Identfi fcation and collection for transfer to the
Owner. The Qual Ity. Recor-ds Center (QRC) processes those .records resultlng...-.-
from activities that are.necessary to def ine jtheoVerall progran quality and
provide obJective evidence of qual. ity achievement.. The system incl.udes
provisions that ensure:

1. Records are processed to provide documentary evi:dence of -.the q~ual ity
of items and activitles affecting qual[I ty., .

2. QA records Include operating logs; results of reviews, Inspections,
tests, audlts, and material analyses; monitoring of work performance;
qual if icatlon of personnel, procedures, and equipment; and other
documentation such,: as drawJ'ings, specifications, procurement documents,,,
calibration procedures, and. reports, and deviations and correct Ive
action reports.

3. Records are readily Identifiable and retrievable.

4. Requirements and responsibilities for record transmittals, retention,
and maintenance subsequent to completion of work are consistent with
appl icable codes, standards, and procurement documents.

5. Inspection and test records contain the following:

a. A description of the type of observation
b. Evidence of completi~ng and verifying a manufacturing, inspection,

or test operation
c. The date and results of the inspection or test
d. Information related to deviations
e. Inspector or data recorder Identification
f. A statement as to the acceptability of the results

6. Storage of records meet the requirements of ANSI N.45.2.9 for dual
facil ities.

The Quality Records Management Plan is executed using approved procedures
which address the following major elements:

o Declaring

o Filing

o Storage

o Retrieval
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17.2 SUPPLIER QUALITY ASSURANCE RECORDS

The AE has delegated execution responsibility for other-.reports preparation

and Ini-tial, co lIection, ,storage ',and r mai:ntenanceto tsuppi i'ers/sdubcontractors bylýb

contract..i-.Thls' Inc~luldes, those ý,off Ic1ial d.ocuments directly related to
structures,: systems and components ,.of •the plant -that-are prepared by ; and used

In design,, procurement, manufacturing, construction and operation. In

progressive stages as requl'red by code, standard,, regulation and,: .

specification, these documents will be turned over to the Owner. -

17.3 MAINTENANCE OF QUALITY 'ASSURANCE-RECORDS -

Of f i c~i,;a I project records are mainta.ined :by. the Document Control group! of the

AEPr oject Operatlons Sectlon (or satellIite -groups designated iby them).A -

Proj~ect, f i ,,esý are keyed: ,to ,-,the. same system and subsystem numbers 1,genera..

use participants In the project and are documented I.n a project f l [e

gu i de to -as~sur~e, th at. reecords willI be ident-ifablceand retrievable.

Engineer(g-flies .are started, upon -the beginni-ng.,of the proJectand-continue,

throughout the life of thehproject. The AE prepares quality records for

transfer, -to the Owner.. When, a procurement action contract I-s issued, quality
record- f ies accumul ate- the J i nform'tion generated n•-iung;the, iexecutiion of the

contract and furnish evidence of :activities affecting qual 1Y,. The Qual ity

Records Center ,tr an sfpers - echnI-cal ,correspondence,, contract~changs, materl

ad test :reports, surývellance and aud i-f report, dev Iation reports.-
Nonconformance Review Board reports, correct.ive action requests, drawings,

etc. All drawings and their revisions are transferred on aperture cards. The

record retention, malntenance and,,subsequent transmittal to- the owner ar, e
performed In accordance, wlth-writen procedures -and- are in compliance with
appl icable requirements. Record transfers to the owner shallI be pre-
authorl zed in ,wr iti ng.. The AE, 1wil reqquest,,,such authorization using the owner
form.

17.4 VERIFICATION OF QUALITY ASSURANCE RECORDS SYSTEM

The AE Qua I ty Assurancer Section partciclpates i. n, and monitors the
ImplementatIon of the Qual Ity Records: Management,_-Plan. The Quali ty,,Assurance
Section periodical ly audits or arranges for independent audit of the Records
System to assure Implementation and adequacy. They also perlodically audit
suppl ler's .Qual ity Assurance document co ll, 1,.ection and, storage system Jto assure
implementation and adequacy.. ... -
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18. AUDLIT

18.1 AUDIT PROGRAM

'The AE has establ ished and implemented an audit practice for conducting::
comprehensive: pl anned .anrd iperilodi c audits to verify comp.1 lance w]-th.,all .
aspects of the 'Qual i ty Assurance- Program. and to determi ne the effecti1veness of
the program. This practice Is al'so designed to assure that procedures-and
activities are meaningful, adequate, and comply with the overall Project:
Qualilty Assurance Program requirements.

The quality assurance audit practice wasestablished during the project
.planning and conceptual design stage with audits planned and scheduled based
upon the Importance of the activities beling performed ',with regard to its.
effect upon the rellableland safe.operation of the plant .anzd.wasVinitl.ated
early enough to, assure" effective qua:lI.t.y assurance practi1ces 'during design,
procurement and- manufactur'lng, -,i nspection and test. ; Auditls :are I pannedin a
general way on an annual basis with a more detail ed "plan and sciheduule. prepar-ed

and..issued on a quarterlybasis. _The features of this; program nclude':.

1. The :'Ianningand schedul'ing of audits to assure that they are.
regul arly scheduled Ofn, the btasis ofj the status and ý"safety, i rmpotance
of the activities beIng performed, and that they are init-iatedeaPrly:
enough to assure effective Quality Assurance during design,.
procur emintl manufacturil:ng, construction and 'instal latlion," ,I n specti on,
and test.

2. Performance of special audits confined to specifled :aredS-,iasad
conducted at a time not i n accordance :'with the establ i-shed schodUle.`

3., Audits performed to evaluate preparation, review and approvialýF of
procedures, drawings and procurement documents.

4. Conduct of audits -in accordance with ,written procedures or: Checklists
by appropriately trained and qualified personnel not having direct
responsibility In the area being audited, •Independent of the schedule
pressures in the areas being audited.

5. Documentation of audit results with review by management responsible
for the area.audited and where Indicated, follow-up action taken,
Including re-audit of deficient areas until corrections have been
accompl ished.

Each audit is conducted according to pre-established written procedures and
checklists that include a detailed plan for the audit with a prepared
checklist of Items to be investigated; notification of or a meeting with
responsible management personnel takes place before the audit to review scope,
purpose, and schedule of the audit and at the conclusion, to review adverse
audit findings with management having responsibility for correcting the
finding. The need for corrective actions is established and the audit results
are documented In a formal report. Each audit Is conducted by trained
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personnel that do not have direct responsibilities in the areas-bei-n.audited.

This program Is,-:executed by the organilzation outTlined inm, FI gure .'ý17E-1•.:

18.2 NERAAUDITS

Internal audits, In addition to survei lances,* are conducted by- memberscof (or
approved by) the Quality Assurance Section In accordance wi.th ,,wriitten.-
directives and written procedures. Upon: conclusion of the audIt evaluatIon, a
rough report is prepared and a debrlefing iheld wlth all of the.,ý affected -
parties. After.,.the debrilefing, _the final aud'it.:report-is, Ussued to the ....
organ ization manager/superv isor ýirespons-ible for correcti ng :adverse findings
with, copi es sent to the V ice. Pres:i dent,Breeder Reactor Division,* Project
Manager, Project Quality Assurance Manager, Cognizant Assistant Project
Manager, the cognizant rrepresentatIve, from the activity •audited, h l,. .
supervi~sor and theiQual-ity Assurance, Group -$upervisor. , The , respons ib Ie~,.
organization manager/supervi'sors are required to respond to the audit report,
In wriHti ng, within 'ten worki ring days. to the Q ual i ty Ass urancle- Manager.ý Thei."
response wil I Identify the actions necessary to correct the findings of
deviations reveal~ed, by the raudit4, prevent thelr, recurrence and schedule thej~r-
completion. Verification of corrective action' is promptlyperformeda at the,
end of the scheduled implementation' toassure corrections have been
accomplished. Failure to obtain an approved extension of the reply due date
or to respond to the audit report or to complete proper corrective action will
cause the initiation of a corrective acti:on request. The Quality Assurance
Manager may grant one extension, of the corrective action ..schedule, In writing,
not to exceed 20 working days. Additional extensions, not to-exceed 60.
working days, are granted in writing by the Project Manager or -Assistant
Project Manager, with the concurrence of the Quality Assurance Manager., lhenh,
extensions are not granted, a CAR'will be issued. Audit's eval~uate both the
degree of compl.lance with established procedural methods'and ýthe effectiveness
of the methods for the purpose for which they are Intended. Audits of each
project area will be conducted at least once In each twelve month period. The
indoctrination and training program are-Included as a regular part of the
scheduled project auditing program.

18.3 EXTERNAL AUDITS

I External audits, In addition to surveillances, are conducted on preselected
procedural and work areas of suppliers and vendors QA programs. The audit of
each supplier's program is designed to Include an objective evaluation of
quality-related practices, procedures and Instructions; the effectiveness of
implementation; and the conformance with policy directives. These audits
Include the evaluation of work areas, activities, processes and Items, and the
review of documents and reports. Scheduled audits are supplemented by
unscheduled audits where the need becomes evident. Manufacturer-identified
special processes would be typical work areas that would be subjected to
audits In addition to the normal surveillance. The audits are conducted from
checklists prepared for the audit In question. The audit team is comprised of
Quality Assurance personnel supplemented by selected discipline engineers from
the engineering groups. The results of the audits are documented In audit
reports, audit report responses, and finding reports or corrective action
requests as may be applicable.
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18.4 INTERFACE-AUDITING

The Burns and Roe deslgnzcontrol concept requ Ires -that:.an !',SDD Notebobk."1 :be
maintained for each system by Its Cognizant Engineer. Three lists i..n this
notebook which are part of the Interface control practiceare' the Design
Requirements Index, the Interfaces Imposed Index and the Parameter List. The
status,: traceabil ity -and currentness of these I Ists: are: part of- each aud i-t-'of
system desTgnocontrol conducted on each -system.- They are therefore regularly
audited -as part of the schedul ed -'aud it program wh i ch covers a l I syst•;s. -i n the
project° The. Des i gn- Requ I rements are: derived. from ýcontrol.l ed I nformation. -
receivied by the subject system f rom other systems :(either -from within,,Burn.s
and Roe or from other- project participants) which define, conditions. or
parameters imposed-on the subject, system. In a siml ar manher', the ,subject
system def ines its requirements on other:systems and I tsf",th"Iin its- .
"Interfaces Imposed I ndex". I n : add itlon;t when :-the-,s I tuat~ioivarr ahs, a
nonschedul'ed Interface auiit is- U'conducted. -:- - .' '-'

18.75 'AUD ITFIND INGS REVIEW.

Summarles bof audit fHindi, gs and correctilve acti onhs -are Inc-l'uded in ýhe monthly
Quali"Ifty ,sýtatus Report'. 'o These- reports are reviewed bEy ýthe- Management Reew
Committee to-evaluate qual Ity trehds and effectilv~eness of th+e Q_ Program.

( zh
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APPENDIX B
CRITERION PROGRAM PLAN

SUBSECT IONS BRp-IMPLEMEN-TING DOCUMENT OR PROCEDURE..NO. -
TITLE

I
Organization

Section 1; 2.3,
Appendix V

II
QA Program Section 1; 2.2,

2.3.2, 2.3.3, 2.4.1,
2.4.3, 2.5.2

III
2.7, Section 3,
4.6

Design Control

E-11 ..5PC-7,.1

QA-3. !000

- .•14

E-1 .3,
mj

Sy.sitem., -and, Eq ujipmlent, Cl assI f I cat I onPersonnel I14ndopctrination, Training and Qual If IcatIonAud.ts u
ProJect, Sqrv~e:I.l.ance

E-r1.2

MATR I X' OF - 1,1OCFR5,0
ASSURAINCE', PROGRA.M

FIGURE 17E-3.

Dr-a6W.iýng. Ch6ck~ing- .a-nd Review
J~ntbrf ade kCon't'rol:-Documents
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Au'111, A ~p.I Calculatlions

Using sFast FIUXTes, Fac1lll-ty.
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APPENDIX B
CRITERION

PROGRAM PLAN
SUBSECT IONS

BRD IMPLEMENTING DOCUMENT OR PROCEDURE
NO. TITLE

III
Design Control
(continued)

E-1 .4
E-1 .5
E-1 .6
E-1 .7
E-1.7-1
E-1 .7-2

'Er1 .7-r3.i

E-1 .13
..E-1[. l"A-I

E-1 . 13-2
E,-. ..13-3
E-1 .I3-4
E-1.• .73

E•,!.i4-3-13

•E-.It -.13

E-I. 150E'-I '21

E-1.16

E-2. 9-I.
E-1.20.
E"1 .21
E-2:1
E-2.1 -1.

m

Basic Model and .Engineering Design Model
Sy:stem' and Equipment-'Classification
Equipment Numbers 'and Nomencl ature
Dr.aw ing. Contro l •
.Classifying and Issuling Drawings
Review 'of AE construction Drawings & Specifications

by 'Constructor:
Soquence of, Operations
fncoprtiwbaety & Environmental

"Requir1ements. in, Design
I ncororatIon of. Sp6cialty Requirements in Design

Reliability~~ ysI-c Anlsits .

.Codes and Stahnd-ds"
!Yaioerals, s .mnWeliýng and Nondestructive Examination
MaIn tenance, I'n-ervice Inspection and Surveil lance
Con Str.ucf~ib3. tt~y>
Ci anning.:and CI-eanlli ness
Pka , ickagJ ri g, -iShli"ppingi: g Z.ReceIvIng, Storage and-Handling
P,~.Ig strqss. Ana [y.s s -.,
Rkad*itnion Rr~otectl onr]
Engmrnteeri.n - Chapes

.. P.•ii~i••];" gi , • 's ngesi..'s. •::,:••:...

Hol ds
T6chýnica l-. Docuient Review and Release
BAý61,i4.nining .0e's •iýgn In.f:orm:atlon
Iner~f ace tontro,[
I n1r~naI4 nA~terf 6ce,ý ata Reiport.-

I ndepndlen-4dbent DeIsgn:6Review
Ov-erall1 PIA ntt e,:s-n Descr ipt Ion
Prearariaon -n of, Spoc. f icati ons
Ii "• tiat. andt,17'l-n. C6useýtit of Development

Rqui remnts. SpecI fications
-u(D

-tO

FIGURE. 17E-3 (CoNT, D.) MATRIX OF 1O94R5 OýAP PEND I.X B ANDI T-E QUALITY
ASSRANCE fGRAMf~
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APPENDIX B
CR ITER ION

PROGRAM PLAN
SUBSECTIONS

BRD IMPLEMENTING DOCUMENT OR PROCEDURET TITLENO.

III
Design Control
(Continued)

E-2.3

E-2.,5 •:.!
P• -3.

PC-3.3

PCr1i. 6
A_-QAl"16

QA `16-1
Q A -'.21

E151.E.1.1-1

E-6;1 16

.E,-2.7

' V
Procurement Document
Control

1, 4.3, 4.4,
4.6.1

r-I

Technical Evaluation of Proposals
Vendor/Contractor Documents

Ve~~o~tratprWaiv4er Requests
Project Informat on: Ce nter
Technical Informati on - Receipt and Control

DlýO I 6trzTJon
QA"Rev iiw, of Tec-hn~i.cal and Vendor Document Submittals
QA"" RevJ &,#'of ýTkhn h J a I a~n'dz Vendor -Docurient.S Subm IttalI s
Billd, Review ýfor QualI'•Requ' rements

Si~tn;Diestign sc~r I;-pt Ion*

E.jngn neer .Jn, Cariges
.,.HoI`ds.
Technl.caIt:;Docume.RevIew, and Release.

do n "•.-cumen, _s
ýM5Pr rtiopn 'of z'Purc, h:se'Requisitions

MAT.Rli~X;.!OF4OI,0CFR50Q.APRE .N WX" AND HE- QUALITY
ASSUI AGEý?RORAMPAAA

QE It -GA

FIGURE 17E-3.,,j(CONTD.)
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APPENDIX B
CR.I TER ION

PROGRAM PLAN
SUB1SECTIONS

BRD IMPLEMENTING DOCOINENT OR PROCEDURE
NO. TITLE

IV
Procurement Document
Control (Continued) PR-1.1

PR-1.2
PR-1.3
PR-1.4
PR-1 ,10

1 1PR-.ll 1 2

V
I nstruct ions,
cedures and
Drawings

Pro- 2.4.1, 3.3.6,
3.3.9

T'

E-•" 1. 7E- 1. 1I

E- i.. 2

E- f431 " 13
E-i ,i3-2.-'

E-lI. 13-4:'

E-.1-

E-1 .13-8.

)0.) ..vA~TRJX OF
-SCRAfE

Request for. Proposal
Proposal Processinrg, Negotiation and Contract Award
Purch'ase Approval Re.quests
Putrch .se Contr act .endments
• c... tngjCommun1-.ati••ns for Burns & Roe Designed Equipment

T~cini cl udil t of ~Cnrat Ptopoal~

Drawl ngontrol,

Cl ass if4yi~1g) and -I~ss'4na ýDraw lngiFRevie f AE -ConstructVoinDrawngs and Specifications s

Sy ~n truct6r....
Sequence of Operations

dncot i-a•0•ti orlf Safet•:& Envi ronmenta Requirements

.ncor'p:oration 6of 'ScI•lali.l RYuremlents ..I n Design
ReI abi Itiy Assurance Ana~lysis

Codes and Stanidards
Materialqs, .Wedi e ng -dNondesrucIve Exam Inaoti on

9i,ýenanc h••nbidhl `i&I. spection andn .•,.Surv II.anc
C6 hif v u t I
C- ei'ahI ýCdjC-ean i I ne ss
Packaging, Shipping• Recei vlng, Storage and Handling

1OCFR50 XiihthX•.'B-:AiND, THE QUQA A Y.:-. -
1tOlRAM.2.:..

." ',*.. 2 :•:. • : .• ,•, . •-

FIG1URE: 17E--3. (CONT.I
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APPENDIX B
CRITERION

PROGRAM PLAN
SUBSECT IONS

BRD IMPLEMENTING DOCUMENT OR:PROCEDURE
TITLENO.

V
Instructions, Proce-
dures and Drawings
(continued)

E-1 .13-9
E-1 .13-13
E-1 .16
E-2.1
E-2.1 -1

Piping Stress Analysis
Radiation Protection
Holds
P•e,.arati;Qn of Specif ications.
;I6nfJi.tf~on-bndCi ose-out of Development Require-

m ents Spe cificati on
Vendor/Contractor Documents
Vendot/Contractor Walver Requests

E-2.4
E-2.5

E-4.1

L-2:;.,3.

Q A!-01 .1 4,Pc, -
PC I .%51ýPC.!*- .5-
PC-,3 32

PC-3,-.61;

E-17.8-E-1 .ii8

(CONTi'D.,)

Preoperati-l-na -d .;anýdStartup, T-.est, Specif Ication
Prep, zat.1onpcif: Safety and Environmental Reports
Prepartio ofA Re :s ipg hses- to ,NRC Q0ue st 1!pns.
Re4po•ftin•g of• •Defe•"ts'fandiNoncompl lances

Itsan~G~,uJd!ýs Man Ia
Proj~ect ,Iznfprmatjion .Center.,
Tech••ica•_ •1 nfc-.mati o-• Rece I pt and Control
D T st. rA bTUtonY
Pr-epar~~ati4p~ni C4ntro V and ýDistrilbution of ýQA

instrju~tio~ns, 4
Peparatj~on. ofQ~ roeue

AssJ1' nment-~ of pa~t~a',y'pes
2- Base:[ In ing ~Des) gn.ý].ýf-.or ImatJ on

MATR IX OF 1O0CFR5O0 APPENDI XB AND THE QUALITY
ASSURANCE :PROGRAM' PLA

FIGURE 17E-3.
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APPENDIX B
CRITERION

PROGRAM PLAN
SUBSECTIONS

3'.4, 4.9.2

BRD IMPLEMENTING DOCUMVENT OR PROCEDURE
NO. TITLE

VI
Document Control

E-1.1
E-1 .1-1
E-_1 .7-
E-1 .7-1
E-I .7-2

EI .:7-;3

E-.1 :.15
..E-1.."1,.8

E-.ý:18-
•"E-. .21•-
:E-2. i1"

.-1:2.1 -il

.E-2.4• -1 . ..

•PC-. 1, 5_1

PC-3.3
•PC-3.6
E-1I .23
PR-1 .10

I-

om

System Des..gn Description
SytmSubesyst•em Designation
Dr'awing CqpýtrroJ.-
ClassiCf~yinTg ,anfd Iss uIng Draw Ings
Revi:ew of AE.Constructlon Drawings and Specifications
-.by Constructor .SSequence iof-ioper.ati.ons,.• .

E:g'gneer1 ng-ang :.
:Tebhni d .o• unf. jeview and Release
-AssIgnen J. VDtTyeS,

QvwI-. ýDesign Descri ption (OPDD-1O)
Prep~r~at~onIoff peIfca~tion

pf'it.•o•h, and Close-out of Deve! opment Req u I rements
Spec I-fica 4ti.Qns

Vn. IDocumentsPreparation -of S "and Envi ronmental Reports
andedr Envirnmen

Proqdd4P~reparý+o
L:Eits aanual

--roirjct; lýl0nf atlon, .Cen ter,:,
Technmkca;.IAInfprmatol.,n :- Receipt an d Control1
Distr~i.0u~t,-ion -

Conro 6f iaegar s.Ihf Jnormati~on
'Documee -ng ommunIcations for Burns & Roe. Designed

.10C.FR5x APPENDIX B,-AND THE-QUALITY
P.:HýAN•k . ..

FIGURE 17E-3. (CONTID.,,) MATRI:X ..OF
.AS SURANCE
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VII

APPENDIX B
CRITERION

Control of Pur-
chased Material,
Equipment and
Services

PROGRAM PLAN
SUBSECT:IONS

4.2, 4.3, 4.5,
4.6.2, 4.8, 4.9.1
4.9.2, 4.9.3, 4.10

NO.
BRD IMPLEMENTING DOCUMVENT OR PROCEDURE

TITLE

E-2.2
E-2.3
E-2.4
E-2.5
E-2.4-2

Prequalification of Bidders
Technical Evalluation of Proposals
Vendor/Contract-or Documents
Vendor/Contractor Waiver Requests
Site Equipment Preshipment Activities

mT

QA-1 .11
QA-1 .1 -1
QA-1 .12
QA-1 .12-i

QA-I .16
QA-1 .16-I
QA-1 .21
QA-1 .25
QA-3.1 01
QA-3.1 01 -1

Q A-3.101-2
Q A-3.1601 -3
QA-3.1"01-4
PR-i .1I
PR-i .2
PR-I .4

Vendor Quality Assurance PrequalIfication Program
Evaluation of Prequal If ication Questionnaire
Vendor QA Qua0l if ication Survey
Performance, Evaluation and Reporting of Preaward

Surveys
QA Revlew':of ýTechnical and Vendor Document Submittals
QA Review of Technical and Vendor Document Submittals
Bid Revlew of QualIty RequIrements
Nonconformance Revi.ew Board (NIB)
Sodrce Surveil lance
PrEeparaffon and Control of Source Verification
Plians and Schedules

AdrIn•i n•'strati-on of the Sour:ce Surveil I lance Program
Preparation for and Performance of Surveillance
Preparation and Issuance of".fSource Surveillance Reports
Req ust ,f or Prop6sa I
Proposa l Pr6cess[ ng,' Negotlation and Contract Award
Purchase Contr act Amenedments

FIGURE 17E-3. (CONT'D-.) 'MATRIX OF
ASSURANCE

1.0CFR5O. APPENDIX B
PROG RAM PLAN.

AND THE ýQUAL ITY

Nt)



APPENDIX B
CRITERION

PROGRAM PLAN
SUBSECTIONS

VIII
Identification & 3°3.7, 4.11
Control of Materials
Parts and Components

NO.

E-1 °5
E-1 .6
E-1. .13-3
&E-201

BRD IMPLEMENTING DOCUMENT OR PROCEDURE
TITLE

System and Equ-ipment Classification
Equipment Numbers and Nomenclature
Materials.,ý• Welding and Nondestructive Examination
reparation of Specif-ications

IX
Control of Special
Processes

203.3, 3.3.4, 8.6
E-1 .13
Eý-1 .13-3
PC-7, I 1

Incorporation 6f• Specialty Requirements In DesIgn
Ma.te•rias Weding and Nondestructive -Examination
P•'r'snneIln" doctrination• Tra-ini ng and .Qual if4ication

FIGURE 17E-3. (CONTV DO) MATRIX OF 10CFR5OAPPENDIX "B AND
ASSURANCE PROGRAM, .PLAN"

THE QUAL ITY

(Dn
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APPENDIX B
CRITERION

Inspection

PROGRAM PLAN
SUBSECTIONS

4.2, 4.3, 4.8,
4.9.1

BRD IMPLEMENTING DOCUMENT OR PROCEDURENO. 
TITLE

X

E-1 .13-3

QA-3 .1 01
QA-3.1 01 -1

Q A-3.1 01-2
QA-3.101-3
QA-3.1O1-4

Materials, Weldlng and NondestrUctive Examination
Source Surveillance
Preparation and Control of Source Verification Plansand Schedul es
Adcministration of the Source Sukvelllance ProgramPreparation for and Performance of SurveillancePreparation and Issuance of Source SurveillanceReports

Vendor/Contract-or Documents

QA Rev•iew of, Technical and Vendor Document Submittals

Test Control 3.6 E-2.4
mr

QA-l'.16
XII

Control of
Measuring and
Test Equipment

XIII
Handl Ing, Storage
and Shipping

4.7

4.11

FIGURE 17E-3. (CONT'D.), MATRIX OF IOCFR50, A-PPENDIX B ÷AND'THE QUALITYASSURANCE TROGRAM PLN.~
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APPENDIX B
CRITERION

PROGRAM PLAN
SUBSECTIONS

BRD IMPLEMENTING DOCUMENT OR PROCEDURE
NO. TITLE

Xly

XV

XV I

Inspection, Test
and Operation
Status

Nonconform I ng
Materials Parts
or Components

Correcti ve Action

4.9.2, 4.9.3, 4.11

2.6, 2.8, 2.9,
3.7, 4.10

2.6, 3.7, 8.8

QA-3.101-2

E-2.5
QA-1I. 13
QA-1 .251.1
QA-,l. 1060
E-2* 8
L-2 .3
QA-1 .14

QA-1 .13
QA- .25
QA-1 .1000

Admiinistration-of the Source Su-velllance Program

Vendor/Contractor Walver Requests
Correctlve Action Requests (CAR).
.Nonconformance Review Board (NRB )
.Deviation Reporting and Control
Field Deviation and Disposition Reports (FDDRs)
Reportirng of Defects and Noncompliances

'Unusual Occurrences

Corrective Actlon Request (CAR)
Nonconformance Review Board (NIR)
Deviation Reporting and Control

Unusual iOccurrences
Reporting of Defect'sand Noncompliances

-4j

0T1

Q0A" 1. 14
L-2.3

FIGURE 17E-3. (CONTI D. ) MATRI'X OF IOCFR5O APPENDIX B AND THE QUALITY
ASSURANCE PROGRAM PLAN
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APPENDIX B
CRITER ION

PROGRAM PLAN
SUBSECTIONS

BRD IMPLEMENTING DOCUMENT OR PROCEDURE
TITLENO.

XVlI
Qual Ity
Records

Assurance 2.4.2, 3.8, 4.6.2
4.9.2

E-2.4-1
QA-3.1 01
QA-3.101 -1

QA-3.101-2
Q A-3.101-3
QA-3.101-4
PC-3. 1
PC-7. 1
E- 1 .18
E-2.4
PC-3.7

Documentation Required by Constructor
Source Survel I ance
Preparation and Control of Source Verification

Plans and Schedules
Administration of Source Surveil lance Program
Preparation for and Performance of Surveillance
Preparation and Issuance of Source Survelllance Reports
Fit Ing
Personnel Indoctrination, Training and Qualificatlon
Technical Document Review and Release
Vendor/Contractor Documents
Declaring, Fli.lng, and Retrieving Qua lity Records

XVIII
Audits 2.5, 3.9, 4.12,

Section 8
QA-1.13
QA-4.2

Corrective ActQn Request (CAR)
AudIts

I- FIGURE 17E-3. (CONT'D.) MATRIX OF 10,FR5O APPENDIX-B .AND THE QUALITY
ASSURANCE PROGRAM WAN.
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Attachment1

,,OUAL:ITY ASSURANCE MANUAL
PROCEDURE DESCRIPIIONS:---

PROJECT CONTROL

BRD-PC-1.5 Procedure Preparation

This procedure establishes the method for preparation, review, revision
approval, and distribution of all BRD procedures and supplementary
instructions except those numbered tBRD-Q.A-xx."

BRD-PC-3.1 Fil-ing

Thri s procedure establ I shes the methods: for: maintenance, coding, and til ing
of project documents and correspondence, Including declared qua•ity
records in the Qual ity Records Center that wil I be transferred to the
Owner.

BRD-PC-3.2 Project Information Center

This procedure establishes the Project Information Center as the
repository for reference information required for use by Project
Personnel.

BRD-PC-3.3 Technical Information - Receipt and Control

This. procedure establishes the method for control and transmission of
technical Information for subsequent use in design documents i.ncluding
processing of Controlled Information Data Transmittal (ClnDT) form.

BRD-PC-3.6 Distribution

This procedure establishes the method for maintaining distribution
requirements of project documents.

BRD-PC-3.7 Declaring, Filing, and Retrieving Quality Records

This procedure establishes the method for declaration, filing, storage and
retrieval of Quality Records In the Quality Records Center (QRC).

BRD-PC-7.1 Personnel Indoctrination, Training and Qualification

This procedure describes the methods used to Indoctrinate, train and
certify the qualifications of required CRBRP Project personnel.

I7E1 -1 Amend. 71
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QUAL ITY ASSURANCE MANUAL - PROCEDURE DESCRIPTIONS

PROJECT CoNTRoL INSTRUCT qONS

BRD-PC-1.5-1 Lists and Guides Manual

This Instruction provides the method for authorizing, preparing, Issuing
and revising the Burns and Roe List and Guides Manual.

K.

N'
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QUALITY ASSURANCE MANUAL - PROCEDURE DESCRIPTIONS

BRD-E-1 .1 System Design Descri ptions

This procedure establ ishes the method for development and control of
system design descriptions and assigns responsibility for a system design
description to a Cognizant Engineer. It also provides for the
traceabil ity of the design requirements throughout the design process.

BRD-E-1.2 Calculations

This procedure provides the method for selection :andauthorization, and
the requirements for preparing, check.ing, -approving,. s'uperseding and
voiding preliminary and final calculations.

BRD-E-1.3 Engineering Studies

This procedure defines the format and identification of engineering
studies and establ ishes the requirements for review and approval of
completed studies.

BRD-E-1.4 Basic Model and Engineering Design Model

This procedure establishes the responsibil .ities and control governing.the
flow of information to and from the model shop applicable to.plant design..

BRD-E-1.5 System and Equipment Classification

This procedure provides direction for determining appropriate codes and
standards and for assigning classifications or categories.

BRD-E-1.6 Equipment Numbers and Nomenclature

This procedure establishes a standard identification system for all plant
components.

BRD-E-1.7 Drawing Control

This procedure defines the methods for control Iing the development,
initiation, processing, checking, reviewing, approving, release,
reproduction, and distribution of drawings.

BRD-E-1.12 Incorporation of Safety and Environmental Requirements in Design

This procedure establishes the method and assigns the responsibility for
monitoring all regulatory requirements, disseminating these requirements
to Implementing personnel and assuring that the design conforms to the
regul atory requirements.

17EI-2 Amend. 71
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QUALITY ASSURANCE MANUAL - PROCEDURE' DESCRiPTIONSi

.ENGWLNGERJ c (Cntinud

BRD-E-1.13 Incorporation of Specialty Requirements,'in DesIlgn.

This procedure establishes the methods .by w hIch desig'n -'requireements,
concerning specilalty subjects, such as materials, weldinhg, Ni"NDE, cleaning,
packagIng, codes and standards,- constrdctibilb-ity, re I ab Ili ..
availability and maintainability, are defined and incorporated in the
design.

BRD-E-1 .15 'Euigtieering Canges -

This procedure establishes the method to control, the in.itiation,, review,'
approval, and tns.ementatio of t bsnA' I De'I
Documents.

BRDý-E-I.1.6'-1 Holds

This procedure defines the method for initiafing, irepor;ting and a~ssig 6i4g
resolution responsibility for engineering holds, and."Quality Assurance.
Hold's t•at are ijmposedto id' e o- entify and limit des~i.-gn0and '&f' brc•lcatow
act ivitires.

BRD-E-1.18 Technical Document Review and Release

This procedure estabi ishes the sequence and minimum requiremnts Jfor
reVI an'd approval of aIH techn1ical documents except dhawinhs•bhf•e

issue. It Identifies required reviews and pro•vid.•e •forthmii len•nce of
the Document Status Report.

BRD-E-1.19 Interface Control

This procedure establ ishes the method for identifying, documenti ng.
reporting, and controlling interface information.

BRD-E-1.20 Independent Design Review

This procedure defines the methods and responsibil Ities f or pplannIng,
,conducting, and documenting Independent design reviews. This.procedure
encompasses only Internal Design Review.

17E1 -3 Amend. 71
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QUALITY ASSURANCE MANUAL - PROCEDURE DESCRI.PT--I.ONS

LNEERNG,-(CQntjnued)

BRD-E-1.21 Overal l PI ant Design Descr1ption

This procedure establ ishes the methods.for processling Ini.ti-al criteriaa
..'subject -input-to.,Overall PlantDesilgn Description (OPDD-1.O), prio to

basel ine ,and changes thereto..after basel. inl ng. . . .

BRD-E-1.23 Control of Safeguards Information

This procedure-def I nes -the methods for contro, l Ing and safeguad .
Safeguards Information.

BRD--71:.:24, UigFast:,Flux-Text Facility:,(FFTF) Experience,

'This procedure defines the follow up system to assure that va6luabl . ; :e 6andý

appl Icable experiences from FFTF are incorporated 1into týhe,, RPRIdesoi-gný,.

BRD-E-2.1 Preparat•ion o Specifications,.,

This, proceldure& ,estab. ishes the. method- for preparation, and control of
procurement and/or construction specifications util"izing astanda,••rdized
format.

BRD-E-2.2 Prequal If icatIon of Bidders

i.s,. procedure estabil ishes:the method -for selectIon and -pr.ual.ficati on

.of,. prospective, bid.ders.

BRD-E-2.3 Technical Evaluation of Proposals

This procedure defines the methods to be used for engineering review and
evaluation of proposals.

BRD-E-2.4 Vendor/Contractor Documents

This procedure provides the methods for receipt, handl ing, routing,
recording, reviewing, approving, distributing, -and return .of Vendor/
Contractor (V/C). document submittals.

BRD-E-2.5 Vendor/Contractor Waiver Request (CWR)

This procedure provides the method for processing Contractor Waiver
Requests (CWRs) from Contractors supplying/performing in accordance with
B&R Specif ications.
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QUALITY ASSURANCE MANUAL - PROCEDURE DESCRIPTIONS

ENGI.NiERLI.NG (Continued)

BRD-E-2.7 Preparation of Purchase Requisitions

This procedure defines the requirements and-methods for preparation of a
purchase requisition to be. submitted to the Purchasing Department.

BRD-E-2.8 Field Deviation and Disposition Reports (FDDRs)

This procedure establ ishes the., methods, for) processi ng Field Dev i at iaon ýa.and
Disposition Reports (FDDRs) received from the, Cnstructor.

BRD-E-4.1 Preoperatlonal and Startup Test Specifications

This procedure controls the preparat:lon of, all H preoperational and start-up
test specifications by B&R. and the review of external ly-generated, test'.
specif I cations.

17E1 -5 Amend. 71
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QUALITY ASSURANCE MANUAL - PROCEDURE DESCRIPTIONS

ENGINEERING INSTRUCTIONS

BRD-E-1.1-1 System/Subsystem Designations

This instruction defines the project breakdown Into systems and subsystems
with Identifying names and numbers.,.

BRD-E-1.2-1 Auxiliary Steel Calculations

This Instruction identifies the degree of effort by Structural Engineering
for: checking auxil lary.steel calculatitons.

BRD-E-1.7-1 Classifying and Issuing Drawings

This Instruction provides for preparing, classi.fying, Issuing and revising
drawi~ngs for information, project use,-. pre-construction use, -and

constr:uct ion.

BRD-E-1.7-2 Review of AE Construction Drawings and Specifications
By Constructor

This instruction provides the method for the selection and review of Burns
and Roe Construction Drawings and Specification by the Constructor
Resident Representative (CRR).

BRD-E-1.7-3 Sequence of Operation

This Instruction defines the responsibilities of the contributors to the
development and change cycle of Sequence of Operations.

BRD-E-1.13-1 Reliability Assurance Analysis

This Instruction defines the methods to be utilized and tasks to be
accomplished for the CRBRP Reliability Program.

BRD-E-1.13-2 Codes and Standards

This instruction provides the requirements for Inclusion of codes and
standards In project design documents.

BRD-E-1.13-3 Materials, Welding and Nondestructive Examination (NDE)

This Instruction provides the requirements for inclusion of materials,
welding and NDE in system design descriptions and procurement documents.

17E1-6
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QUALITY ASSURANCE MANUAL - PROC.EDURE DESCRIPTIONS

ENGINEERING I-NSTRUCTtONS .(Continued)

BRD-E-1.13-4 Malntenance, Inservice Inspection and Surveillance,

This instruction provides for the Inclusion of maintenance, Inservice
inspection, and surveillance requirements In System Desi.gn Description.

BRD-E-1.13-5. Constr uctibi l .ty

This instruction provides for -the, ncorpor-ation of constructlblliIty
requirements In project design documents...

BRD-E= -7g,,, aan:.
BRDE-113!!-7 Cleaning anJCeanliVness

This instruction provides for incorporation of cleaning and cleanliness
requirements In project design documents.;"

BRD-E-1.13-8 Packaging, Shipping, Receiving,. Handl ing and Storage

This instruction provides for the Incorporation of packagi ng, "shi~pp I ng,

receiving, storage and handling requirements In project design documents.

BRD-E-1.13-9 Piping Stress Analysls

This Instruction appl les to all piping stress analyy s,,s peroformed f or ASME
Section III, Class 1, 2 and 3 and ANSI B31.1 pi pipng.

BRD-E-1.13-13 Radlation Protection

This Instruction provides guidance for the, analysi's and incorporation of
radiation protection requirements in projeictdesign documents.

BRD-E-1.18-1. Assignment of Data Types

This instruction provides guidance for determining the organizational
approval level required for design documents.

BRD-E-1.18-2 Baselining Design Information

This instruction provides for baselining design information In Principal
Design Documents (PDDs).

BRD-E-1.19-1 Internal Interface Data Report

This Instruction provides the method of Identifying Internal Interface
data requirements and their scheduled transmittal dates.
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QUALITY ASSURANCE MANUAL - PROCEDDURE-DESCRI:PTIONi'S

ENGINEERING INSTRUCTIONS (dCnt~in ued),

0

BRD-E-2. 1-1 Initilation and Close-out of Devel~opment ,ReqU Irements
Speci f ication

This Instruction provides direction from Initiation through-.close-oUt of
development programs required to support the CRBRP.Nuclear Island
activities, using Development Requirements Specif :ications-- .•(DRS)..' -

BRD-E-2.4-1 Documentation Required "byConstructor'.

This instruction provides Instructions for collecting, preparing, and
transmitting documents required by 'the Constr uctgr prior to,'. wt~h, and
after the sh I pment of a fI ni shedý Item.

BRD-E-2.4"2 Site Equipment Preshipment Act•Ivties ti 6s

This Instruction covers the activlties to-be completed before an equ 6ipment
shJpplng, release Is authorized.

DESIGN AND DRAFTING

BRD-D-I .4 Daw inng Checki:ng and Review

This procedure establishes the minimum requIrements for drawring checking

and provides objective evidence of the checking activity,.

BRD-D-3.3 Interface Control Documents

This procedure applles to all ICD's submitted by other project
parti ci pants.

! r
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QUAL ITY ASSURANCE MANUAL - PROCEDURE DESCRIPTIONS

BRD-L-1.2 Preparation of Safety and Environmental Reports

This procedure establishes the methods for preparation, revision, review
and approval of B&R Input to the SAR and the ER. Revisions will be-
-subjected to:'the same ,regimen of revies and approvl as-• h e orI•g nal
report.

BRD-L-1.3 Preparation of Responses to NRCQuestions,

Ths, procedure e6stabl ishees the methods ,use, #6 prepae concise andtimelyresponses to questions ralsed by the Nuclear Regul'aby omsi i Io RC)

In.conjunction with their review •of the Safety Aaysis and Environmenta-a
Reports. , ,

BRD-L-2.3.- Reporting of Deaf ects an d Noh' ' a ompI aI nes

This procedure establ ishes the method for review and reporting of defects,or non-comp Iancesas def-1ned:, by,,; JOR2land signilfi-can,-def ,¢ienc4"es as0
defined by Paragraph 50.55(e) of 1OCFR5O.

17E1 -917- Amend. 71
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QUALITY ASSURANCE MANUAL - PROCEDURE DESCRIPTIONS

Q UALI-TY' ASSURANCE

BRD-QA-1.2 Preparation, Control -and Distribution of Quality Assurance
Instructions

ThJi s procedure estabi lshes the guidelines for preparation, ii ssue, control
and use of quality assurance instructions by QA personnel.

BRD-QA-1.3 Preparation of QA Procedures
This. procedure -establ ishes the methpd f or preparation and control of 'QA"

.designate ,procedures.,

bR-QA-1.11" Vendor Qual ity -Assurance Prequal If icati on Programn

This procedure establ ishes ther method ,-of plreq.qpual! fying: a, prospec-ive

bidder's quality assurance program for a bidderl's I Ist.

BRD QA1.:12 Vendor QualiJy Assuran e Quapl,.i;fJicatI.on;,Suv.eY. .

This procedure establishes the method and criteria for conducting a
preaward survey and evaluation of a prospective vendor's or
subcontractor's quality assurance/quailty control system.

BRD-QA-1.13 Corrective Action Request (CAR)

This procedure establishes the method for requesting and obtaining
corrective/preventive, action from the management of an organization
responsible for repetitive quality assurance deficiencies or for
significant problems that have resulted in or could result In adverse
Project Qual ity Conditions.

BRD-QA-1.14 Unusual Occurrences

This procedure establishes the method for determining and reporting an
unusual or unplanned event as required by RDT Standard F1-3T.

BRD-QA-1.16 QA Review of Technical and Vendor Document Submittals

This procedure provides methods and responsibilitiesguidelines for
Qual ity Assurance review of submitted documents.
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QUALITY ASSURANCE MANUAL - PROCEDURE DESCRI1PIONS

QUALITY. ASSURANCE (Continued)

BRD-QA-1.19 Procedure Writing Format

This procedure provides a guide, to the standardized ,format to be used in

writing procedures for the BRD.

BRD-QA-l..21 Bid Review for Quality Requirements

This procedure provi-des guidelines for a standard approach for quality
assurance, revlew of,. bids.,.>

BRD-QA-1.25 Nonconformance Review Board (NFB)

This procedure provides the structure and responsibility for a
oNonconf ormance, Rev lew Board- whoseý membersl, have .fnal, authority. withi In B&R

in establ ishing dispositions.,

BRD-QA-1.1000 Deviati on Reporting ,and Control

This procedure establishes the methods and for identification,
documentation, control and. di sposi tioni.ng of ,deviating items or services.
Also incl udes determination of corrective action to prevent recurrence.

BRD-QA-3.1 01 Source Survel/lance.

Th I s. procedure descr1bes the Source Survell I, ance Progrqam •whi ch impl ements
Source Survel I ance, and. Inspection Requlrements.

BRD-QA-3. 1000 Project Survel I I ance

This procedure estabtlshes the method of performing project surveill lance.

BRD-QA-4.2 Audits

This procedure establishes the guidelines for auditing of the Quality
Assurance Program.
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QUAL ITY ASSURANCE MANUAL - PROCEDURE DESCRIPTIONS

QUALITY ASSURANCE INSTRUCTIONS

BRD-QA-1.11-1 Evaluation of Prequalification Questionnaire

This instructi on provides :direct ion for" e'yval uatl ng a QA Prequalilfcation
Questionnaire when considering the suitab~il ty of' a vendor as an
acceptable source.

BRD-QA-1.12-1 Performance, Evaluation and Reporting of Preaward Surveys

Thi s instruction defines the actions required in planning, performing and
reporting the results of a preaward survey.

BRD-QA-1.16-1 QA Review of Technical and Vendor Submittals

ThIsý 1 nstr ucti on, prov'ides the check l Ist 4that d ef Fines thle minimum QA revi ew
of technical and vendor document submittats.i-

BRD-QA-3.1,01 -1 Preparation and Control of source Verificati on Plan and
Schedul es

This i nstrudction describes the cons derations whchh must( b addressed ,,when

pOeeparihg Source Veri f ication Plans and Schedu1 les" or rev i sions theretO.

BRD-QA-3.101-2 Administration of Source Survei I ance,:Progr6an-h..

This: instruction describes methods to assure surveil,:lance req Ui red by' the
Source Verification Plans are scheduled" a'nd&'perf•ormed.• :

BRD-QA-3.101-3 Preparation for and Performanoce of S Urveillance

This Instruction describes the methods and considerations addressed when
preparing and performing surveillance activities.
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QUALITY ASSURANCE MANUAL - PROCEDURE DESCRIFIONS

OUALIT IASSURANCE INSTkUCTIONS ("Continued)

BRD-QA-3.101-4 Preparation and I-ssuance of Source Surve'illance Reports

This instruction defines the requirements and provides the. guidance forpreparation and.issuance of Source ýSurvell lanceO Reports.,

Sjm-
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QUALITY ASSURANCE MANUAL - PROCEDURE DESCRIPTIONS

PROCUREMENT PROCEDURES

BRD-PR-1.1 Request for Proposal (RFP)

This procedure establ ishes requirements for requesting' and amending
proposals for specified equipment and material.

BRD-PR-1.2 Proposal Processing, Negotiation, and.Contract Award.

This procedure establishes requirements for processing Offeror proposals,
negotiations, and issuance of a contract to the successful Offeror.,

BRD-PR-1.3 Purchase Approval Requests (PUR).

This procedure provides ,for .the .preparati-on and .processing of purchase
-approval requests and preparation of su porting documentatiionfor the
procurement of equipment and materials.

BRD-PR-1.4 Purchase Contract Amendments

This procedure establishes the requirements for processing purchase
contract amendments.

BRD-PR-1.10 Documenting Communications for B&R Designed Equipment

This procedure provides the method of controlling communication:.between
Stone & Webster, Vendor/Contractor, and Burns & Roe during the bidding
cycle and after contract award.

BRD-PR-1.12 Technical Audit of Contractor Proposals

This procedure provides for conducting technical audits of proposals and
contract amendments.
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13. Section 6, paragraph 2.0 - In addition to the descritbed dtasks, the
Construction Department shall prepare and- Issue• procedures
establishing a document control system for: documenhts• received and
distributed for use at the site which prescribe quality assurance
activities.

14. Section 6, paragraph 3.1, revise to read - Applicable procedures In
Section 5 of the Quality Standards Manual, Engineering Assurance
Manual, and the Quallity Assurance Directives Manual establish 'the
requirements to maintain master Indexes of instructions, procedures,
drawlngs, and procurement documents and to publ ish updated indexes In
a scheduled manner. For example, the Quality Standard entltled
"Quality Standards Procedural System" 'states' as follows1 :

"7.1..7A. App biLc tv I -LThej ap6plicab il iyIty of generic QS's to
a major project shall be established during the procedure "
review cycl U nd docmetedi the Table of Contents and
Project' 'AppliHcabiity Matrix Acual usage In part or whole
will depend upon other project documents which establish the
scope of work to be done by Stone & Webster. This matrix
shall I be rev I ewed and updated .per"iodically depending on
activity, wl th,:an annual -Aupdate -as a minimum. Major projects
Sha-l IrndiVidua lly issue a Tabl e'6 of, nC6ntensf IrProject
QS Manual which addresses every master geneie c an d p roject -

model QS applicable to the Project. The Table of Contents
shall state adoption, projectlzation,' and: If not used, shall
so state. Further, if not used and a substitute project
procedure Is used (not a QS), it shal~l be noted in this Table
of Contents to ensure procedural coverage of allprogram
commi tments.".

15. Section 7, add new paragraph 1.7.1 as fol lows: Materiala pr:6cured wiUth
a Certified of Conformance as documentation of qual ity shall be
receipt Inspected periodically by Field Quaiity- ontrol 'to'' verIfy
compliance with procurement documents.

Renumber present 1.7.1 through 1.7.4.

16. Section 7, paragraph 1.7.2 (formerly 1.7.1), revise to read - Receipt
Inspection status shall be documented and shall be Identified by
markings, tags, or other appropriate means.

17. Section 7, paragraph 3.2 - In the third line, change "Test,
Inspection, and Documentation Section of procurement
specifications...." to read "procurement documents and inspection
plans...."

18. Section 8, paragraph 2.0 - In addition to described tasks, the
Construction Department shall receive Items at the site, verify proper
quantity, Item type, and lack of shipping/handling damage, and notify
FQC for receipt inspection. Items which are awaiting FQC receipt
inspection for a period exceeding one working day shall be tagged with
a Product Hold Tag by Construction and segregated when practical,
pending FQC receipt inspection.
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19. Section 10, paragraph 1.2, revise first sentence to read - Inspection
requirements shal l be translated. Into inspection procedures,i nspection pl ans, and I nspect Ion reports. to, prov de documentatl on of 9"the inspection.work required to ensure the specified, quali tyý.

20. Section 10, paragraph 1.3, revise to read - Sampling techniques may be
utilized for inspecting a group of homogeneous Items. If sampling is
used to verify.the acceptability-of Items,. the sampling plan shall be
based on a recognized.standard sampl ing plan (MIL-STD-105D1 for
attribute sampling, MIL- STD-414 for variables samp!Ing) or other
nationally recognized and, accepted technique. The method utl Iized and
conclusions obtained from samplIng shall be documented to assure
correct interpretation of the plan'. -and the results. Quality Systems
DDiv Is ion and C lient approval of samp l..ing.p plan s I for-• Category .-I items i.s
required when the method is outside the scope-of approved procedures
or accepted, techniques as :described above.

21., Section 10, paragraph 2.0,, In addition to the described, tasks, the
Constructlon Department is responsible for notitfication to FQC when
work approaches HOLD poi nts.

22. Section 10, paragraph 3.2.4, revise to read - A Descriplt.i;on o.fMethod
of inspections with Equipment Requirementsi and Accuracy .Cri[teri-a,
Delineated in the appropriate.Qual ity Assurance Department -docum~ent.,
i...e., Quality Assurance Directive, Inspection PI an, etc.

23. Section 12, paragraph 1i.2, rev.ise to.read..-:. The controzl program, shall I
include the fol lowing and shall be implemented in accordance with
approved, procedures...

24. SectIon 12, paragraph 1.2.1, revIse to •read -"Positive Identification
of the equipment and its calibration status including the due date of.
the next calibration.

25. Section .12, paragraph 1 .2.2,, rev ise to read, A..fre' uencyý of
cal ibration schedule for. types of equipment based .on requ 'Ied
accuracy, purpose, recognized industry s+andards, manufacturers'
recommendations, usage factors,. stabi.lity characteristics, and other
conditions affecting the measurement.

26. Section 12, paragraph. 1.2.3, revise to read - Wri tten procedures
describing the caI libration control.. system. Standards tr'ac-eable to
national standards shall be used; If national standards do not exist,
the basis for calibration shall. be documented. Calibration standards
used shall be calibrated, where possi bIe, us Ing. standards. of. a greater

• accuracy, or when .not possible, the basis .of acceptance. of t.he
calibration shall be documented. Calibration of equipment. shall be
against standards that have an accuracy that assures the equipment
being calibrated will be within required tolerance. When possible,
calibration standards used shall have an accuracy at least four times
that of the equipment being calibrated. When' this is not .possible or
feasible, standards shall have a verif.lable accuracy which will assure
that the calibrated equipment will be within required tolerances.
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CLINCH RIVER BREEDER REACTOR PLANT
DESCRIPTION OF THE CONSTRUCTOR "

QUAL.ITY ASSURANCE PROGRAM

0.0 INTRODUCTION

Stone & Webster Engineering Corporation (SWEC) is the constructor for the
Clinch River Breeder Reactor Plant (CRBRP) Project. In this capacity, SWEC is
responsible for management and performance of those tasks associated with the
overall construction. effort. This includes the responsibility to plan,

Implement, and manage the Constructor portion of the CRBRPoverall quality,
assurance program. This programwil I be..appl~ied toactIvI t hi1 SWEC;s
contractual scope of work that affect safety related structu-•res,.. systems, anhd
components and,,- those i.: mportant. to,, Safety •as deflne,, ,kn;Lecio 7.1, n

The SWEC CRBRP Project Qua. yf,,eASUrance.r•ogram is based.on theStoie"&
Webster Topical Report, SWSQAP 1--74A, Rev. C, "Standarui QU&1,FtY

Assurance Program." Although some organizational elem nts.an'

responsibilities have been shiHfted 4for this ..p'rojec t, all .I 6qrultiment';s:
contal ned In SWSQAP 1-74A, Rev.. C, which are ,appl. Icabe to,.S'• .S:..S eof
work will be Implemented'. By accomplIlsh'Ing thJ', t.he SWEC'QuSiaili 7•ý ý•.sranqe .

(QA) Program for CRBRP compl ies -wlth e applicable requl r.n-nts6-,'5
Ap.pend ix B and -RDT F2t2. The co rr.e l.at1 on 6f: 1CRF5O, '•Apenii"T Bnd .RDT F2-2{
is shown In Figure 17,1-3.

The changes that have been made In the qua l-l-.y, -assurance :o.ganipzaai
structure from that shown on' SWSQAP' 1-74, Rev. C, ,have, bemade 6••respond,

to project, conditlons w here ,SWEC d6es. not 'avye rSj§pohs4 b Ity.Ii e.:f. gi•neer .ing,

or des gn, .as well as equ .irements ,f theý Ownaer o the .et abIi'shme ni of.a
project qual ity. assurance ,.organ:iz.ati'on. As. a. resup t, the resppfn~Ibl I It es for-

implementing some requirements".,cntained i n SW. QA I 47:-. ., Rei . •,; been
shifted within the. organizati.onal- elements of.the QA Department. These

changes in organization and responsibility are. described In the. fo'll"owing
paragraphs. 

v

0 . 1 O R GNIZ' ,

0.1.1 Organizational Arrangement

The SWEC management organization,. Including, quality assurance management for

the CRBRP.Project is shown In Figure 17F-1. The QA Department organiz6atIon Is
shown in Figure 17F-2. Figure 17F-3 shows.the.Project Quality Assurance
Organization. The changes In the quality assurahce-organilzational structure
from that presented in SWSQAP 1-74A, Rev. C, for the Constructor program of
.the CRBRP Project are:

A. Because SWEC has no engineering or design responsibility for CRBRP, these
organizatinal elements are not represented.
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B. The position of CRBRP Project QA Manager has been created. The CRBRP
Project QA Manager, who will be located at the project site, has overall
authority and responsibility for quality assurance function, both
administrative and operational,.on the project. The Project QA Manager
receives quality assurance direction from, and reports to, the QA
Department Manager In SWEC Headquarters. The QA Department Manager•
reports to the Vice President, QA, who reports to the SWEC Company
President. CRBRP Project policy Is received through the interface shown
In-Figure 17F-1 with the Project Managers and/or the Senior Project
Manager.

C. The position of QA Program Administrator will not be established for the
CRBRP Project. The Project QA Manager and the Project QA Staff will l '
perform those functions normally assigned to the coordinatori

D.~~~~ ,I el du ,t oto DIvIs1:6t' ,; ,'

0. FieId Quality control Division personnel at:the siteand Procurement
Quality Assurance personnel. in the SWEC. DIs.ftrJict Of fl ces *.1wil rece.iUve.-.
Project directi~on from the Project QA Manager. Corporate-po.icy,.
corporate cadmorporateresource support wll U1 remain ' With
the parent Headquarter's divisions.

E. The.Project QA Manager's :Staff will be establ ished !to perform both' quality
assurance engineering and quali ty assurance management, f unctions.

F. The.Quality.Assurance Cost and Auditing Division in SWEC Healdquarters 41will
retain responsibility for audits of the overall SWEC CRBRP ProjeiQA'
Program. Additional ly, the Project QA Manager Wi] I staff and'cond•u'ct an
aud.it activity to.perform required aud.its of subcontractors, the S&W CRBRP
FQC organlzati.'on, and o6thers •as requested% or dir•f&eed by 'th '.O0ri.

G. W ith respect to procur.emets, he. St '..QAstazff-f wi.4 I I. be respons.l:bfe.:for- .
Sinspection plahnni~ng n6rmay~prforned byFPQAD% and:- ffor the-evalaFl'n"-f

ri sk. relIeases normal ly, perorme.d b~y.• Project Engineering. The f.16,11d'
Procurement Department, `in lieu of Project Engi neer I ng, .1wil 1.1,assume .the
responsibility for preparation of the Recommende'dBidder's List. : .

H. Since the engineering and design activities for CRBRP are the
responsibility of others, the assignment of dispositions to nonconforming
items Identifiedby SWEC and which require an Engineering disposition will
be the function of others. To facilitate Inter-organizational processing,
the SWEC Nonconforfmance and Disposition'<N&D) Report.System:(referenced In.
Section 15.) has been modified.. The new system, designated as the Field
Deviation and Disposition Report (FDDR) provides a method -of interfacing
with all responsible parties In order'to report, evaluate, and'disposition
nonconformances. PQA will continue to report shop nonconformances using
the SWEC N&D system.'
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I . Additional Modifications to SWSOAP 1.74Aý. Revislon C

1. Section 1, paragraph 1.3, revise to read:.l- individuais or groups who
audit, inspect, or otherwise provide acceptance verification of a.
quality activity (except-for design or start-up operations) shall be
from the quality assurance organization and shall not be the same
individuals-or groups responsible for performing the specific
activity.

2. Section 1, add paragraph 1.4 as follows: The quality assurance
organization shall, be adequately staffed throughout the life of the
project. This organization shall review the project scope, determine
the personnel requirements to support quality assurance activities,
and staff to provide required .support. ,A Quality Assurance
Representative: shall Ipartiiplate; i&n, schedu lingý meetIngs and other
day-to-day -activities, at ýthe ýýs.i'te -%and ý,.Headq~uart~er-s as necessary to
assure adequate qualif ied personnel, equ ipment,,- -and, procedures are
available to perform quality activities In support of the 'engineer ing:.
and construction schedule.::,:

3. Section 1, paragraph 2.0 - In addition to the described tasks, the•
Constructon Department shall develop management systems and methods: to
implement.the quality assurance program, for C.nst,-ucfi!oni: Delpartme6 t
act iv'ities-.

4. Section 1, paragraph 2.0,-, In add.i.ton to the.pdescrlbed -asks, the•o
Purchasing Department shallI develop management-systems .and method s to
implement the quality assurance program for Purchasing Departmentf

activ.ities. ... , -

5. Section 2," *addrparagraph 10.10Oas ,folloWs: o .Al4 , AHprocedures 'which are
used to Implement this quai ty assurance program ýshal I be-consi~stent.
with the commitments of this program., The QA Organization shall
review~and concur with these:quallty related proceduresjin accordance
with, Appendix VI.. Documentation of the revlew and concurrence shall
be maintained. -

6. Section 2, add paragraph 1.11 as follows: The status and adequacy of
the overall Quallty Assurance Program, as-described herein, shall be
assessed on-a annual basisby the Stone & Webster Internal Audit
Division or-other organization having no: direct relationship to the
SWEC Quality Assurance Organization. This annual assessment willbe
achieved by an evaluation of compliance to and adequacy of corporate
commitments contained in SWSQAP 1-74A, implementing measures Including
the project related assessments.committed to in Section 18 of this
document. Reports of this assessment and recommendation shall be
submitted to the Office of the Chairman and President of SWEC and the
SWEC Vice President and Manager of Quality Assurance.

7. Section 2, paragraph 1.8, revise to read: Indoctrination, training,
and qualification programs shall be established and implemented as
appropriate, such that:
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1.8.1 Personnel receive. indoctrination and traini.ng to familiarize:
them with the procedures and systems developed to govern andi
support quality related and quality ,assurance activities,
including tests, inspections, examinations,,andýaudits.

1.8.2 Formal training programs shall be documented, including
objectives, content of-the program, attendees, and date of
attendance.

1.8.3 Personnel performing quality assurance'functions shall be
qualified, certif:ied, and re-certified :as required by
appl icable codes and standards.

1.8.4 Certificates of qualHificaftioon, show .,the bas~is for-,
qua 1 1 Ifca ti on, i ncl udd•ilng" .testi;! ng ,,or proficiency testi'ng when
appl.icablIe, and the specifi funit•ions•-:personne I 'are quaI ifiled
to perfr M.

1.8.5 The training program complies•4with the RegulatoryPosition •i•n
Regulatory Guide 1.58, with alternatives as noted, in Appendix

8. Sect-i on 4, paragraph 2.0 -- InaddDion -to thedescribed .tasks, the
Construction Department is responsib le 1for the preip attio an.-• nd
Process;ing of Purchase. Requisittions for permanent plant equpi~pment,
maerials, and- serv ics as as igne y ,the Owner or as ne•essary to%
support constrfuction phase activiti es.

9. Section 4, par agraph 2.1 revise as 6follows: Firstsenence- chan'ge,
to read: Qual;ity Systems DiviUsion, or other personneI author'ie zed• Fin

writingby th e Ch i ef Engineer, Qua Systems'Divlsion, shal be 0
responsitble......

Second sentence ,- Rev iew: and approVa l".. shal.l I verify.,y.,,tthat qual ity
requ irements :are correctly stated;' Inspectabl e, and control lable;
there are adequate acceptance and rejection criterila;:and-sufficient
information exists pertaining to codes....

10. Section 5, paragraph 2.0,-.In addition to the described tasks, the
Construction 'Department :shall. Iprepare and publ ish appropr-iate
Construction Department procedures which govern the performance of
Construction Department activities:affecting:,qual ity-.

11. Section 5, paragraph 2.0 " In addition to the described tasks, the
Project Management Department shall•prepare a Project manual that

provides overall directi:on to:Project personnel, reference appl icable
detailed procedures and instructions, and contain Project unique
procedures and instructions.

12. Section 5, add paragraph 2.2.3 as follows: In addition to the

described tasks, the Project Quality Assurance Organization shall
prepare and publish procedures based on Quality Systems Division
procedures without degradation which shall govern the performance of

certain Project quality activities.-
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13. Section 6, paragraph 2.0 - In addition to the describedjtasks, the
Construction Department shal l1 prepare and Issue pr.ocedures
establishing a document control :system for documents r:eceived and
distributed for use at the site which prescribe6 q uatlity " ýas surance
activities.

14. Section 6, paragraph 3.1, revise to read - Applicablte procedures In
Section 5 of the Quallty Standards Manual, Engineering Assurance
Manual, and the Quality. ASsurance Directives Manual establish the
requirements to maintaln master Indexes of Instructions, procedures,
drawings, and procurement documents and to publish updated: iýndexes in
a scheduled manner. Forý example, the Quality Standard entitled
"Qual Ity Standards Procedural System" states as fofllws.:•)o

"7.1.7A., "'I J a- 1Th e ap, licabil lty of generc QS1s
a major projeu r.sa be Iedi
review cycLe and dtcumertd.in' the, Table of 'Cnt#entý,s n :.i .
Proj ect: Apl 1a6 bf14 I M +t.rx. Actual -~usage I n
will depend upon other pr6j'-ctý documents )vh Ich, establish the0scope of work to be done. by Sto• t& W!bsier Tsitarlx
shall be reviewed and.updated ri odically depen.ding' on
activity,,, with, an annual up'date as a milnimumi.. Mao ~poects
sh~all ind~im. L t uI &y JisjsjUe_ a Table of Cotnsf ih6r !Proj ec t
QS Manual wh1ich addres'seS6 'every master-gen• -,
model QS,. applH1icable to, the Project. The Table of Con-tents
shall state adopti1on, proj~ect'tzafi'on, and, if not used h
so state. ,Furlth'er, I f, :not used 'and a substi shallpr
procedure is used (not a QIS i shall be no In this Table
of Contents to ensure procedural coverage of. all prog"am "
comm I tments.. .

15. Section 7, add new paragraph 1.7.1 as fol lows: Mater'ialiprQcured with
a Certified of Conformance as documentation of qual1 .:ty'ý sha L I :be
receipt Inspected, period i~ca l:.l•y by' Field Qual ity Cntrol "over,i fy
compl.lance with -,procurement documents.

Renumber present 1.7.1 through 1.7.4.

16. Section 7, paragraph 1.7.1 (formerly 1.7.1), revIse to read - Receipt
Inspection status shall be documented and shall be Identifled by
markings, tags, or other appropriate means.

17. Section 7, paragraph 3.2 - In the .third line, change "Test,
Inspection, and Documentation Section of. procurement.
specifications.... " to read "procurement, documents and Inspection
plans....

18. Section 8, paragraph 2.0 - In addition to described tasks, the
Construction Department shall receive items at the site, verify proper
quantity, Item type, and lack of shipping/handling damage, and notify
FQC for receipt inspection. Items which are awaiting FQC receipt
inspection for a period exceeding one working day shall be tagged with
a Product Hold Tag by Construction and segregated when practical,
pending FQC receipt inspection.
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19. Section 10, paragraph 1.2, revlse'first sentence to read - Inspection
requirements shall be translated into. inspect•ionprýoceIdures,, si
inspection plans, and inspection reports to provide' dociment.ation of

the inspectionwork required to ensure the .specif:i6dqu a!i:-ty.

20. Section 10, paragraph 1.3, revise to read - Sampi Ing techi ques -may .be
ut. Ilized for inspecting a group of homogeneous Items. If sampilng is
used to verify the acceptabi I Ity of Items, the sampling plan shall be
based on a recognized standard sampling plan (MIL--STD-105D"for
attr ibute sampling, MIL-'STD-414 for variables samp.lIng) or other
nationally recognized and accepted technique. The method utilized and,
conc l us Ions obtai ned f rom samp I I ng sh all I 1be documentled' to assure
correct interpretation of the plan and the results. Quall"•yiystems
Divi s i on and Client approval f-sampl ing pl ans f .or Cat!eoryI--`' ý-I !temls, Is:
requr red when. the method, i.s,, outside the scope of appreoved.:proced6ur.es.,.'.
or accepted techniques as. descrIbed above.,

21. Sectl'on 10, paragraph 12.0 In:, addtion'to the descri1bed tass,-. ,the.
Constructl~oný Depar~tmen-1t' is e!sPdnsil e: fori- noti'fi ca't i:on to FQC'when
work ap'proaches, HOLD points. , 'I

22. Sect Ion ý 10,P para graph 3.2.4,',' reV i"see to6.'ýread -A Descr1.prdti: on f'Meth8Od*
of Inspections w1th Eq Uip Ament irements an c wa c-r•' Cterý' -

Del" neated in te aropri .Assuance Dep +• dcumern.t,
I e., QualtI y 'Assurance 'DiUective, Inspection Plan, etc..

23. Sectio1n. 12, paragraph 1.2, rev Ilse 1to read IThe conhfrol progr6am; shall I
Include the'..foliowing and shal, be implemented in accordan•ce-ith
approved procedures.e

24. Sectlon 12, paragraph 1.2.1, rev:ise to read"- Pos•istive' l•;" Iden'tifiFcati'on"
of the equ pment and its cal libr~ation status incI udi•ng .the" due. da~teýof"
'the next :.calibrati'on. '

25. Section 12, paragraph 1.2.2, rev ise 'to read- 'Az- Afrequency .;of.
calibration schedule for types..of; equi'pment, :,based :o6nr'.eq;uirF'd"
accuracy, purpose, recognized industry standards, manufacturers'
recommendations, usage factors, stabl [ity characterist•ic's,'•'an6d other
conditions affecting the measurement.

26. Section 12, paragraph 1.2.3:, :revIse to read - Written procedures
describing the cali bration 'control"system. Standards traceabl[e to
national standards shall be used; if national standards do not exist,-
the basis for cal ibrati.on shall be documented. Calibration.s'tandards'.
used shall be cal'Ibrated, where possible,' using standards:of a greater
accuracy, or when not possible, the basis of acceptance of 'the
calibration shall be documented. Calibration of equipment Shall be
against standards that have an accuracy that assures the equipment
being calibrated will be within required tolerance. When possible,
calibration standards used shall have",an accuracy at least-four times.
that of the equipment being calibrated. When this is not possible or
feasible, standards shall have a verifiable accuracy which will assure
that the calibrated equipment will be within required tolerances.
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27. Section 15, paragraph 1.4 - Add "and 10CFR21" to end of sentence.

28. Section 15, add new paragraph 1.5 as fol,Iows: Nonconforming Items
shall either be corrected, or resolved as not having 'an adverse Impact
upon the test or test results, prior to the Initiation of the-
preoperational test program on the item.

29. Section 18, paragraph 2.1, revise to read - The Vice President,
Quality Assurance, shall review the Implementation of each project's
quality assurance program for compllance'with the-Preliminary Safety
Analysis Report and Appendix B to lOCFR50. This shall consist of
reviews of quality trend data, audit reports, and specific project
reports, and verification Of implementation of effect0ive';corrective
action. At least annually, a formal program audit of the specif icproject qual ity assurance program shallbe perfomed and documented to

eval~uate-program tef fect ,iveness and determine whether the Preliminary
Safety Analysis RepOr.t requirements are properly reflected In the
various quality assurance manuals and are being, or are capable of
beilng, fulfil led. These'audits shal•l include pertinent-external
project-related activitifes such as, 'but not I mi•It ted to, tho !eB
performed by Construction, Purchasin"g, and Project Management
Departments, and Engineering Assurance; D ivision of theiEng-ineering
Department. Appropriate corrective action shall be identified.
Copies of the program audit, and identified corrective action shall be
submi-tted to responstible management' to implement corrective action.
Corrective action shl'l bea tracked to complietion.

30. Section 18, paragraph' 3.2,.1, I I ne. 2: Replaced "total" with "each
project.".

31. Section 18, paragraph 3-.'2.2: Replace ýsecond' sentence with: This
evaluation shal i:,be conducted by QACAD and re6ported to thelManager and
Vice President of Quali ty Assurance. This., prog¢ram fea•tu re sh aill be
assessed annual ly by the&'selected in'dependent auditors identi1 f i ed .i,
Item 0.1.1.1.6 above.

32. Section 19, paragraph 1.8, revise to read - Owner requirements and/or
additions to the.Project QA Program Manual shall be entered into the
Quality Assurance Program Index (Division A oftheProgramManual) or'
in Part 4.0, "Client Considerations," within each section and shall
not be considered as a program revision.

33. Section 19, paragraph 1.9, add the following: In addition, any
changes to the quality assurance program description which Is Included
with the Safety Analysis Report, and have been previously approved by.
the NRC, will be submitted to the licensee for the purpose of
obtaining NRC approval prior to Implementation. The licensee shall be
notified of organizational changes In the quality assurance
organization within 30 days after the announcement for the further
notification of these changes to the NRC.
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34. Appendix II - Add the qual ification requirements of the, Project: QA
Manager for the CRBRP Project as follows: A minimum of ten years in
quality assurance and related f ields, Including manufacturing,
construction, and/or lnstallation:act-lvltles.,.At least two, years of.
this experience shall be associatedwith the nuclear. field, in either
field or Headquarters project quality assurance assignments,. He must
have a Bachelor of Science or Arts degree.

35. Appendix VI - Add Project QA Manager to the approvals for: Project QA
Program Description,: Quality Standards (other than QS 5.1), Qual ity
Assurance Directives, and Quality Control Instructions.

36. Appendix VII, revise Item D,(Regulatory Guide 1.58) as follows:

Regulatory GuIde .1.58, Revision 1, dated September 1, 1980, (ANSI
N45.2.6 - 1978)T, "Qua:lif li tcatIon: o.f, Nucl-ear Power Plant Inspection,
'ExamInat]ion, and Testi ng Personnel."

SWEC's QA program requ I rements, comm i t to comply wi th th i's Regul atory
Gulde subject to the fo I owing alternatives:.

1. ANSI N45.2.6 - 1978. Paragraph 2 .4. "Written Certification,
of Itial Ca6apabili..ty"

SWECPositIon,.: Initial capabil ity wil l be determined by an
evaluation of the candidate's education and experi:ence or by
testing. If the candidate falls to meet the criteria established
in Paragr~aph 3.5, subj ect to our-..al!,ternatives stlated below in Item
3, SWEC 1wi l evaluat6e the candidate by testing. Testing to
demonstrate prof.iciency wl l. i be accompli shed by a . pract i ca I
d6'onstrati~on, oral .orl wri.tten- examina ,tion, or :by ,"any suitable
combi nation of the three. In al Ii.cases, the basis for the
qual if icati on and the results w il ibe -documented,- in :an auditable
manner and retained In the candidate's qual ificatilon .fil:e.
Evaluation by testing may be optionally exercised at anytime in
lieu of verified education and experience.

2. ANSI N45.2.6 - 1978. Paragraph 2.4. ."Written Certificate of
Qual ification"

SWEC Position: For purposes of certification, SWEC will use the
following disciplines on certificates of qualification toidentify
activities certifled to perform:

o Mechanical - (includes piping and instrumentation)

o EJletricalJ.- (includes controls)

o Civil - (includes concrete, structural and soils)

o Special Processes (except NDT - see below) - (includes
welding, painting, chemical, and cadwelding)
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o QualIty - (includes supervising personnel who review or:
administer Inspections, examinatlons,. or tests over several
disciplines, a*.s-well as multlidisciplInes, such as receiv'ing
inspection, procurement qualiUty assurance, documentation,
etc.)

o NDT Dsciplilnes - (as delineated in SNT-TC-1A-1975)

Certification will be accomplished either by (1) education,
experience and training, or (2) testing. The method used will
be shown on the certificates. Results of testing and records
of education, experience, and training will be maintained in
the candidates qualification flle.

3. ANSI N45.2.6 - 1978;. Paragraphl 3ý.5. "'EdUcation and.

Expke6rience -Recommrnendatllon"

3.5.1 - Level 1

1. Same as Standard

2. High School/General Education Develolpment equivalent plus s Ix
months.. .or

3. Four year college graduatlion, -plus one month of r~e.lated
exper-I ence or equ i v~a len. inspect ion, examlinatIeon,. or testi ng
activities.

3.5.2 - Level Ii I

1. One year. of satisfactory performance as Level': I .or i.five yqy ears
related experience in the corresponding inspectloh,
examination, or test category or class, or

2. High School/General Education Development equivalent plus
three years...or

3. Same as Standard

4. Same as Standard

3.5.3 - Level III

1. Six years of satisfactory performance as-a Level II or 15
years of related experience In the corresponding Inspection,
examination, or test category or class...or

2. High School Graduation/General Education Development

equivalent plus ten years...or

3. Same as Standard

4. Same as Standard
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37. Appendix VII, add to Part 1:

L. Regulatory Guide 1.144, Rev. 1, dated September 1980 (ASI
N45.2.12- 1977), "Auditing of Quality Assurance Programs for
Nuclear Power PIants" - committo.compl/with"Gide, subject to "
the folI owing aIternative:

Pre-audit and post-audit conferences are normally ..held as required
by Sections 4.3.1 and 4.3.3 of ANSI N45.2.12 -1977. In certain
circumstances, when audits are of a limited scope, a documented,
telephone conversation may be held In lieu of a face to face
meeting.

M. Regulatory Guide 1.146, dated August 1980 (ANS.I/ASME.N45.2.23 ,
197.8)., "Qualification of Quality Assurance"P6rogr Audiit Personnel
for Nuclear Power PI ants" - commit to compl[y w•itGuides.

0.1.2 Responsibi~lity and: Authority.

The shift of qualIty assurance responsibI.Itles to support the revjised
organizational structure Is as follows,:

A. Because SWEC has no engineering and desIgn. responsibil Ities,. these
functions w I I I be performed by others desi:gnat"eb.by the Owlner as.described
in. other sections of thits PSAR. Additiona/."l:y, as,-bult conf-i gurat i on
Information is provided by SWEC to others as desiFgnated b"/ the-.Owner for
.i ncorporation in t 'the :Proj"ect Baseline Ddicu)ntat.on which will

ul timate6 ly reflect the as-built cohif.gurati on ofthe overall pria.ant

B. The Project :QA Manager is responsible *for. performLng the qua1 iFty -. assurance
program management and administrative functi-ons.f Jor. ,the project qua11 i-ty
assurance organization,. as. del egated by the QA Deiartment.Manager."i':1 n'
add'iion,, th•e Project QA Manager is responible f'or those tasks: normalIly

asssi~gned to a QA Program. Adm.i, nIstator." The QA' Deparitent Maager,.
located in Boston Headquarters, wl povide qality as 6anepol icy and,

guidance, the Interface with corporate management, .and access to other QA
Headquarters: divislons. In this position, 'the Project QA Manager ýhas the
organizational freedom and authority to Identify quality problems,
initiate, recommend, or provide solutions through designated channe.ls, and
verify Implementation of corrective action. The Project QA Manager is
also responsible for establishing necessary Interfaces with other project
participants on both informal and formal basis as designated by the Owner.
The Project QA Manager shall also participate in the long and short range
planning and scheduling activities of the Project toassure that based on
Project goals and. schedules, the overall quality assurance function has
adequate resources to support all phases of Project work efficiently.

C. The Project QA Staff will execute many of the Project QA Manager's
assigned tasks for the Constructor Program.
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D. The Quality Assurance Cost and Auditing Division in SWEC Headquarters willretain responsibility for audits of the overall SWEC.CRBRPProjec.t QAProgram. Additionally, the Project QA..Manager will sfaff: and, conduct.,anaudit activity to perform required audits of sub-ontractors, the SWEC.CRBRP FQC organization, and others as requested or dlrected by the Owner.-

0.1.3 Qualification Requirements of the Project QA Manager

The qualification requirements of the Project QA Manager .are described InSection 1.4.4.6 and paragraph 0.1.1.1.34, above.I
0.2 PROGRA

The Constructor Qual ity Assurance Program is a, major poý ritof "t e, vthe.raV l I'.Project Qual i "ty. Assurance• Program. The scope of the program. and '.he-dype ofproj.ect partilpat•on covered, by the prgram ar`e shown in FF gui`e ̀ 7F*- .
T.hemajor el.ements. Of the ConstructornProgram are showninF!gure.:7-5..SWJE.

has bleen assignied execution responsiblIty for the ull scop of,.he,.Constructor program except the area of preopeerational n saesti sar.t-up:activities. Respons ibil I ty for execution of activitUes relC't"d t6ohoseasghas been retained by the Owner.
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QUALITY ASSURANCE PROGRAM REQUIREMENTS

1. INTRODUCTION

1.1 Scope. This standard sets forth general requirements for planning,
managing, conducting, and evaluating quality assurance. programs for reactor
development and test facility. projects and associAted ..processes ýstructures,
components, and systems. 'Tese qua ityn asurancde requi.' f.
proven practides and provide the 'ean s afoaneei rlt o ra••id .- fs , .... , i . eroby,
thoser.le 'for project e t ca s that the quality.,ýreq e
for safe, c reliable, and economicgal d eration.... il-- bp-"... .. The':aj'- ' . iv
f. the rprograems covered by this in ths s tanda ass.ure that: ,stiuctur.es Cop.o-..
fets, system , ande facilities areudesigneda d veoed rmanufactre'dS constu•c-

ted,, operated, and maintaied iona compiae, .with establ.ished, -engineeriing....
ciei To achieve ths ob jc t e o ,co `rb: s ,re- bes e .ta Ishdd and

implemented at preogrc. detignt ion oaf-.too•afreent,.
detect, and correct any doef icieon, cies. p

The requreme nts contained. in, this, standard areintende to coer , the

h".i i.!. e Desg n. eelpet "Ds are'.-d elpmnt .:e .-o-covs e,,;,

ife of a project efrom concept thrdouh oetion. €The' re0-04, mn, " haver
beegn. Tharrangede into the follofdr area's thelbeab-ing, resin,"ido ety to n
selective applicatin lo those, reie rements that fre ebackpodevto: pect
scope.

1.1.1n a .... "an: ei;:_ d n ng. effor

: . -. 4

include formlati diitPr recin , •P dourementan e or •n l of te 4te spec iaton fas sur--
ance ýprogram; designation 'of- oai at~ibnA1 responsbi ti616s*'-1 for uaityA
assurance; preparaticn of plans, iprocdurees, and i nstu cti ons raini and
indoctrination of personnel; cnd ctofiperiodic, 'document fed proram -audits,
and reviews; maintenance .1of recordls; and preparation- of qult ttsrepr.

1.1.2 DesignM and Development. Design and develo menta efforts in
th n quality assurance program include establishing, controlling, andaverifying

ficatlone p oedu esand intucin gor th o troeosmternals o c ompaonens

design. The develomen ef ort encompasses planning, tst in ument ion,
surveillance, and closed-loop.review, reporting, and feedback of development
information.

1.1..3 Procurement. Procurement efforts .include the specificaltion.
of quality assurance- requirements :in procurement documents, selection and
surveillance of suppliers, and receipt and inspection of purchased items.

1.1.4 Manufacturing. Fabrication, and Assembly. Manufacturing, f 8bri-
cation,, and assembly efforts include conformance to drawings, standards, speci-
fications, procedures, and instructions for the control of materials., components,4
and processes; performance of in-process and final assembly inspections, examni-
nations, and tests; calibration of instruments and equipment; and control
of nonconforming items.

Amend. 55
June, 1980
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1.1.5 Construction and Installation.. Construction and installation
efforts include assurance that the required quality is maintained through
control of field fabrication, erection, and testing activities. Quality
assurance in this area is achieved through continued compliance with design
drawings, specifications, codes, and standards; equipment installation proce-
dures and work instructions; handling, storage, and cleaning practices; and
requirements for performing planned inspections, examinations, and preopera-
tional tests.

1.1.6 Operation, Maintenance, and Modification. Operation, mainte-
nance, and modification efforts include quality assurance through systematic
planning of work; application of work instructions. oroperating procedures
for controlling operation, maintenane, and modifi•adton; preparation of
records and reports of operation experience; and perfdrae of sched•• d• ,

periodic idnspectio and tes1ting.'

1.2 Definitions.
1.2.1 Characteristic. Any pro:erty -or attribu te of an item, process,

or service that is distinct, describable and measurable as conforming or
nonconforming to specified requiremenýs.

1.2.2 Contractor. The individual or company entering into a contract,ý
subcontract, or purch"se order issued by the purchaser.

1.2.3 Failure. The inabilityy of an item o perform within specified,

limits.

1.2.4 Incident. An unusual or unplanned occurrence affecting, or.
potentially iaffe g t e performance relabilt a re gtor
ortest facility, or personnel safity,'which requires or.may require spec'ial
evaluation, and corrective or preventive action to be taken.

1..2.5 Item. Any level of unit assembly, including system, subsystem,
subassembly, component,: part, or material.

1.2.6 Nonconformance. A deficiency in characteristic, documentation,.;
or procedure which renders the quality of an. item or service unacceptable
or indeterminate.

1.2.7 Objective Quality Evidence. Any recorded fact or facts pertain-
ing to the quality of an item, process, or service based on observation, -

measurement, or test, that can be verified.

1.2.8 Purchaser. The agency responsible for issuance and administra-
tion of a contract, subcontract, or purchase order-imposing this standard or--
portions thereof.

1.2.9 Quality Assurance. The planned and systematic actions
necessary to provide adequate confidence that a material, component, system,
or facility will perform satisfactorily in service.

Amend.' 55
June 1980
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1.2.10 Quality Control. The quality assurance actions:- that conttro1
the attributes of the material, process, component, system, or, facility 'n"in
accordance with predetermined quality requirements.

1.2.11 Repair. The process of restoring a nonconforming item to
an acceptable condition, although it does not conform to a specified require-
ment.

1.2.12 Rework. The process by which a nonconforming item is made
to conform to specified requirements.

1.3 Applicability. The requirements of this standard shall apply to
all activities from design and development through fabrication, construct-ion,
test, operation and maintenance that affect the performance and quality of.
any essential portion of a reactor, test facility, or development program,
including, engineered components:associated with such facilities and prog• •is.

For projects or programs of significant scope, complexity, and duration,
this standard or entire sections thereof, shall be invoked. For those projects
or programs whose scope, complexity,. and duration do not warrant total app-lica-
tion of this'.standard or dentire sect"ions thereof, the specific reqire••n :"ts
of this or other standards that are essential to the assurance of quaiti y
shall be invoked in the specificationm. Ifany part of this standard is to,
be invoked, Section 1 shall be included.

Requirements of this standard and of other regulations, codes, standards
and specifications applicable to. -the, contract shall be invokedf for systems,
components, materials, processes, services, or other elements of work under
the.contract based upon their function, relative importance, and contribution
toward the objectives of the program or project. The implementation of these
specific requirements for given.elements of work shal.l.be defined in such
documents as specifications, drawings, quality assurance program indexes,,
procedures, instructions, and the like.

1.4 Responsibility. The contractor shall establish and implement an
effective program for the assurance of quality of items, processes or services
which meets the applicable requirements of this standard and other pertinent
regulations, codes and standards. The level of quality assurance activity
established by the contractor shall be appropriate to the product and effective
in causing deficiencies to be identified and promptly corrected by responsible
line management. The contractor shall perform all those activities that
are essential to the assurance of adequate quality of items, processes or
services included in the program, or may delegate quality assurance activities
to other organizations, such as subcontractors, suppliers or consultants,
but shall retain prime responsibility for the adequacy of those activities.

The contractor shall identify specific quality assurance requirements
to be invoked for individual systems, components, materials, processes, and
services as appropriate for control of essential elements of work, and shall
inform the purchaser of such requirements.

Amend. 55
June 1980



EDT F 2-2

Page 4

1.5 Relation to Other Requirements. The applicable requirements ofthis standard shall be satisfled in addition to the quality assuranceý,requirements of other applicable regulations, codes', stan'dards and specifi-cations. The requirements of this standard shall not be ,interpreted in amanner that would result in a duplication or derogation of work effort.

1.6 Purchaser Actions. The quality assurance program of the contractorand of his subcontractors and suppliers will be subject to surveillance,inspection, evaluation, and audit by the purchaser or by his designated repre-sentative at any time during the course of the program. Suchb actions byor on behalf of the purchaser shall not relieve the contractor of his responsi-bility for compliance with contract requirements.

Upon request, the contractor shall furnish, or provide access to, contract-related quality' assurance information, documents, records, material samples,and other items required by the purchaser or his designated representative.Representatives of the purchaser shall'have access to the contractor's plant,facilities, and equipment for the purpose of inspection of work and materials.

1.7 Applicable Documents. The following documents are a part of thisstandard to thieketent s6pecifiled herein. The issueý of. a, document in effecton the effiective d'ate of the referencing specifica't'ion or procurement document,including any amendments also in effect on that date, shall apply.

1.7.1 RDT Standards.

RDT F I32T Calibration Program.Requirements

9

Amend. 55
June 1980
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2. MANAGEMENT AND PLANNING

2.1 Scope. This section covers the general management and planning

actions necessary to develop and implement an effective quality assurance

program in consonance with other project activities. The contractor's manage-

ment and planning activities for quality assurance shall be well organized-

and disciplined and include organization, training, and indoctrination of

personnel; development and- implementation of program planning; generation

of required documentation and reports; and'performance of reviews and audits.

2.2 Quality Assurance Program. The contractor shall plan, establish,"

implement, and maintaini~a documented quality assurance program that dtiliz~es,
those organizational and functional disciplines necessary to furnish objective

evidence of required quality throughout all phases of contract perform.ance.

The program shall emphasize the prevention of conditions adverse to quality
and- assure prompt detection and, correction of def iciencies.

2.2.1 Planning. The con'tactor's planning shall, include all project

activitles affecting quality and shall provide for process controls,, special

equipment,, capable personnel, and specific, inspection, testing, surveillan .ce

and audit efforts necessary for verification of quality.

2.2.2 Qualitty-Assurance Program, Index.. ontractors shall prepare

and, maintain current', for the projedt, program, or area of work, an index

of the procedures, instructions, or other documents, andtheir revisions',

which -,will be •,used to implement the -specific quality assurance requirements

of the contract. The index shall makemaxlmum use of existing documents.

and shall delineate, where, appropriate, the applicability of individual docu-,

ments for systems, components, materials, processes, and services to be

provided under the contract. The indexand referenced documents shall be
approved by contractor management, and by "the purchaser if-required by the

contract. In addition, the :contractor shall prepare and maintain current,

as an attachment to the index, an organization chart showing key personnel

and functional responsibilities and authority for quality assurance activities.

2.3 Organization.

2.3.1 Responsibility and Authority. Organizational responsibility

and authority for development, implementation, and management of the quality

assurance program shall be clearly defined in the contractor's directives,

policies, procedures, and instructions. Quality achievement shall be verified

by individuals and organizations not directly responsible for performing

the work, but who are responsible for checking, inspecting, auditing, or

otherwise verifying that the work has been performed satisfactorily. The

one responsible for direction of the quality assurance program shall have

direct access to top management and shall report regularly on the status

and adequacy of the quality assurance program. Personnel performing quality

assurance functions shall have the organizational freedom, authority, and

capability to identify and evaluate quality problems and to initiate, recommend,
or provide solutions.

Amend. 55
June 1980
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2.3.2 Training and Indoctrination. As part of the quality assurance

program, the contractor shall determine the extent to which formal training

and indoctrination programs are needed and shall conduct these programs accord-

ingly. These programs shall be conducted for project managers, quality assur-

ance engineers, designers, manufacturing personnel, construction personnel,

and others whose work may have an effect upon, or who are responsible for

verifying, quality. Training and indoctrination programs shall involve famil-

iarization of personnel with technical objectives of the project, codes and

standards to be used, and engineering and quality assurance practices to

be employed, with guidance regarding limitations and capabilities.

2.3.3 Personnel Qualification. In addition to requirements :for

qualification of personnel stated in applicable codes and standards, the

contractor shall assure that only qualified personnel are authorized to accept

materials, products, processes or systems by required inspections and tests.

This applies, also to manufacturing or other personnel who perform inspections

and tests that are not independently verified by qualified contractorpersonnel.

Qualification requirements shall be stated. in writing, and shall include

periodic requalification to assure continued proficiency and understanding

of technical requirements. Qualification of personnel shall be based on

demonstration of proficiency,, 'skill, .or. knowledge. Ilf it is found through

subsequent examination or inspection that work has been improperly performed

or accepted,'management action shall be initiated to determine the cause

of deficient work ,practices and the corrective action required to prevent Q
recurrence. .When appropriate, corrective action--shall include revoking the

authority of the individual responsible for improperly performing or accept-

ing work and removing the individual from the work activity until he is requal-

ified..

The contractor shall maintain records of personnel qualification:status,

including training and experience, results of examinations or tests, todemon-"

strate proficiency or skill, and evidence of familiarity with applicable

codes, standards, specifications, and procedures.

2.4 Documentation.

2.4.1 Policies and Procedures. Activities affecting quality shall

be defined and documented by the contractor in appropriate directives, poli-

cies, procedures, instructions, drawings, and other technical documents.

Such documents shall include the quantitative or qualitative provisions for

ascertaining that the activities are accomplished in compliance with contract

requirements.

2.4.2, Quality Records. The contractor shall maintain records suf-

ficient to furnish documentary evidence of the performance of activities

affecting quality, and for use in management of the program. Records must

be readily retrievable, identifiable, and available to management, purchaser

or designated representatives, and other authorized personnel during the

course of the quality assurance program. Typical records to be maintained

include quality assurance program index, procedures, instructions, personnel

training records, quality audit reports, summaries of nonconformances,
Amend. 55
dune 1980
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incident and failure reports, corrective actions, and other records requiredby applicable sections of this standard.

2.4.3 Quality Status Reports. The contractor shall submit periodicquality assurance program status reports to the purchaser as required bythe contract. The reports shall contain brief, narrative descriptions ofquality assurance program progress and accomplishments; summaries of 'currentproblems, nonconformances, and failures, with their analysis and correctiveaction status; quality trend data; and results of program audits and managementreviews.

2.5 Audits arnd. Reviews..

2.5.1 Quality Audits. The, contractor sha: aui h ulty assur-.ncprogram both periodically- and, at. maj or': project mlsoea'psribe
in-Section 8.

2.5.2 Management Rev1ews. Quality assurance q eview meetings' shall
be held periodically by the contractor, with at tendees including:the cofi-tractor's project-management personnel. The reviews shall provide'a-means
for assessing project quality accomplishments, sdisus Tprog audits, :and resolving management problems.

2.6 Correctiveý Action. The contrac~tor'l.s :quality assurance programshall provide for prompt detection and crr'eton of all con'di-tions Idrse!yaffecting quality, irlcluding failures, afunctions, incidents, trends, defi-ciencies, deviations, nonconform.ances, and; defective mateials-. The cs•eOnta'shall establish and maintain methods for verifying anhd-determning(t:he :':&cause.of an adverse condition and for initiating necessary iimprvements and corre'c-
tions to preclude repetition. Quality trends shall be analyzed to furnisha bAasis for improvement in work performance. The corrective action systemshall extend to subcontractors, and suppliers. Identification of the adversecondition, its cause, and the corrective action taken shall be recorded andreported to appropriate levels of management.

2.7 Engineering Holds. The contractor shall establish and implementprocedures for the identification, reporting and management of engineeringholds imposed during design, procurement, fabrication, construction and instal-lation, and operations activities. Engineering holds, which may result fromdesign uncertainties or changes, discrepancy or nonconformance reports', waivers,insufficient documentation, or other circumstances, shall be identifiedin drawings, drawing lists, or other documents, and shall define the limitsbeyond which work shall not proceed. The contractor shall prepare periodichold reports, to describe each outstanding hold, the action required toremove the hold, the organization or individual responsible for resolution,and the need date for resolution.

Amend. 55
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3. DESIGNAND DEVELOPMENT,

3.1 Scope.. This... section, describes the: quality. assurance program: requ ire-ments to be imlemented by the contractor to control design and development .::activities. The requirements include planning, definition and control, develop-ment and qualification .testing, documentation, and auditing.

3.2 Design Planning. The ýcontractor's planning of design activities-
shall include outlining the approach and measures to be used in achievingproject objectives. Planning for these activities shall be ýoutlined .and •docu-
mented in appropriate formi such- as procedures,, practices-,-.tab-les, charts,,and diagrams. Milestones at whichzdesign criteria,. standards, spe•&fications,
drawings, .procedures; and' o-her6 engineering document will be -approved, released,,and integraited•, ihnto dt:he Aesign effort shallbe ldline•
a.ed,. D~esgns, materials, comonents, and. processes'erequiring.- dev

shal b dfind, s ellasthe ee fefr to be applied~ in verifyingquality,. Interrelation'ships among'. those; reso' nst-ble f or prýeprto o.designs,
coordination. of interfaces and the lines of communication ined.The planning and outlining .of design. ac ivities sall- be kept current andshall indicate the status and progress of design effodrt.

3.3 DesigntDefnition-and,•Control. The contractor sh-ll esaablish
and timpleent mh feor'controlling-design activities to assure that !appli-,cable design criteria, codes, standards, practices,.and requirements for thosematerials,, structures, components, systems, facilities, and; processes to
whichL this. standard apisadeiedndcrctytranslated into specifi-,cations, drawings, pr6oceduresit The contractor shall establishand implement, i.imethodsL •for c,,cordi'natitng :iandIII i-nterfacing. with -other participatingorganizations to. assure c.4ompliance with these. requirement s duringf -the -designand development phase and, :throughout: succeeding phases: of fabrication, testing,construction, and operation.

3.3.1 Design Criteria. The contractor shall define and documentcriteria stating the requirements to be satisfied by the design. These criteriashall include the project performance objectives, operating conditions, andrequirements for safety and availability, as well as the requirements formaterials, fabrication, construction, testing, operation, maintenance, andquality assurance.

3.3.2 Codes, Standards, and Practices. The contractor shall establishand enforce procedures to assure that appropriate codes, standards, and practicesfor design, materials, fabrication, construction, testing, inspection, andoperation of components, structures, systems, facilities, and processes areýdefined, documented, and employed. The contractor shall employ, where applica-ble, AEC, ANSI, ASME, ASTM, and other recognized codes, standards, and practices,including those of the contractor.

Where such recognized engineering codes, standards, and practices arenonexistent or inadequate to meet the needs of the project, the contractorshall develop new or supplemental codes, standards, and practices. Any pro-posed development of new or supplemental codes, standards, and practices for

Amend. 55
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project use shall be subject to authorization by the purchaser prior. to initi- K.
ation of efforts. In developing such codes, standards,,and practices, the
contractor shall coordinate with other appropriate organizations and 'shall
furnish :copies of proposed codes, standards, and practices ..as directedý by
the purchaser.

Codes, standards, and practices which the contractor proposes to-employ -
shall be thoroughly identified and referenced in design criteria, analyses,
descriptions, plans, specifications, drawings, and other engineering -documents.

3.3.3 Engineering Studies. The contractor shall conduct- andhd'cu-
ment engineering Studies sufficient :.to. establish that the- desi gn: me'"iet&s -the•
design criteria, .that it -is.ý based 'on proven. practices, and that- it is ade-
quate :for the inended service.. Engineering- tuis hou 4--focus on -th'ose
asp~ects.-involvedin- the, intended ýservfcice, sucjh a 4s",op-eration- maintenance,in-service• insspetion• and ysa-fety , afid-b6" ased-oin n .s-of reactor physics,
structural stress, thermal, hydraulic, e'nvironmental, andot-her ef-f c t s
Engineering studies should include analysis- of "trade offs., andal-ternatives,
ident if y' weakne sses, and, provide for inc-orporatioq'n of,1 ap~propra-e prvntt
design feiatures, operatinig and maintenance practices,' and':safety pr6c~auitions.

3.3.4 Parts, Materials. and Processes. The contractor shall establish
methods :for itihe: <seilectlon, stiandardization 'identificatdin,,and application
review .ýof. essential parts, materials, and proess tbe n the project.

The contractor shall select} parts, ,materials, andrprocesses on the basis
of proven experience or qualification,.for the i:: 1,ntendekd service. Where ap plica-
ble ;parts, materials, and pro cesses. have:o been, ,,d evelope•, e Ld and qualified by
AEC:,or other., appropriate. programs, or' are reflected in applicable recognized
standards, .they shall be used-; where necessary.parts, materialsi,- and processes
:have not been so qualified, the contractor shallrecommend to the purchaser
appropriate action. If development or qualification testing effortS are
necessary, the conduct of such efforts will require coordination by the
contractor with other on-going AEC programs. The contractor shaill make every
effort to reduce the variety of parts, materials, and processes through stan-
dardization.

3.3.5 Design Descriptions. The: contractor shall prepare design
description documents for essential components, systems, and facilities as
required by the purchaser and in accordance with the latest Atomic Energy
Commission-Reactor Research and Development instructions. Design descriptions
are intended to provide a means to define and integrate the various technical,
operational, and safety considerations involved; maximize application of
past experience; relate research, development, test, and backup design efforts;
identify interfaces; and serve as a common technical basis for other project
activities. Design descriptions provide a technical reference for detailed
component specifications, operational test procedures, and safety analysis
reports.
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3.3.6 Spedificatins., Drawings, and Instructions. The contractor.
shall prepare, specifications, drawings, instructions,.and other engieig"
documents necessary to de~fine. specif ic. design, requirements., These&! dockiu Lment s
shall include as appi cable, requirements for detail design, materials "fabrication, construction, installation, testing, inspection, maintenance,
cleaning, packaging, shipping, storage, operation, and quality assurance.

3.3.7 Ident-ification. The contractor shall establish procedures.for identifying materials, parts, components, and processes on, drawings,
specifications, and. other engineering documents. The identification system
shall allow for traceability, through, the.use of lot 'numbers,.-heat. numbers,,
part numbers, serial numbers,., or other, appropriate means,-•.betweden,, engin-eer- L
ing documents and products. Those materias, part, siand compoent s r•equiri•g-
specific. traceabilt to orgnlcrifica'tion data shal ~beso< d esigiA td

3. 3.8 A8' epitance, Criteria. -:Thee,-, contractojr shadllj-,identify within •,..approptite deisign documenStL stoseciei ob used for ac tance&",ý ýThedouments salpecify the chek po ints- during~ the,. workc proc 6ess at which,
compliance with the criteria will be, ac complishd, and.erified.

3.3.9 Interface Control. The contractor shall.'establish methods's-i•.
f or. def init io'n and conitrolfdeig initerfcsaon othe Tr, ject~icipants andL dein or izations. 'To theetntpaicbacomo
identfilcation systemta shall be used by- all deslignorganizatinson th ":..
it•e•s .and documents for. a given". design; interface.The, contrActorh.:i - -establish procedures for the exchange f required .design data and for.
prompt analysis and resoluio n•of design. inte.rf aceprtoblm s

3.4 DOcument Review.and aControl.

3.4.1 Document. ReI.ews. The contractor shal review and: evdaluat,,e,.,
specificationsdrawings., analyses, and other significant engineering e documents and their changes before issuance. These reviews and evaluations
shall be conducted systematically, with.procedures and checklists used to.,verify completeness and adequacy with respect to. contract requirements,..
engineering standards, design practices, and intended application.

3.4.2. Document Control. The contractor shall provide .for .controlled.,' ::
release of design documents .authorized for use.. The. controls shall assure
that design-documents and their changes .are properly prepared, coordinated,
and released by authorized persons; distributed to prescribed parties and.maintained current; and are complete. The contractor's document-rel~ease
and change-control system shall provide for a final review, approval, and*
signoff by engineering and quality assurance personnel. Changes to approved,design documents shall be reviewed and approved by the same organization that
performed the original review and approval, unless the contractor or
purchaser designates another responsible organization.

3.4.3 Engineering Drawing Lists. The contractor shall prepare
and maintain complete and current lists of engineering drawings, including
subcontractor and vendor drawings, which are applicable to the work. For
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each drawing, the list shall-Include: specific identification of the,-
applicable revision; level oe approval required, i.e., which organzaU•ions

must take approval action; and current status, eg.;, in preparation, issued
for approval, released for use.

3.5 Design-Reviews. The :contractor shall conduct planned and documented
design review& •inaccordance with procedures to verify that the design
meets requirements. Design reviews are intended to provide assurance that
studies,, calculations, and analyses involving nuclear effects, electrical,
mechanical, thermal, hydraulic, safety, reliability, maintainability, and
other pertinent considerations are complete and correct; that research and

development programs and. testsi associated with the design provide optimal,'
benefits to the design; that materialshand design interfac'e :are compatibi-e
that :m0imum use: is made'of qualifed, s tandardizd,. -.or .approv edpaS,.

materials, comp.onents, and processes; that accessibiit;y. for in-:service.

inspecdtionv maintenance.-r rep.ir tais qadte-quate; and that •` pt:"ce criteria•.,
for jinspections and tests are delineated. Design reviews shall be held
to diScuss and resolve technical problems"concerning design a
the design contractor, .the purchaser and o.ther project" partiipant.

The. contractor shall identify- those components arnd. systems,-for w•ch
indep-endnt .formal,. " design reevews ýare to :be scheduled 'and cond:uc ,t d t
the-responsible design organization., Design reviews shall be independent
in the seuse that the reiewers hhave no directrespon'sibili"tyfor the

desLgn, but :are technically competent and 'may be from.the sameorganizatio.
that prepared the design:. -Participation in-design revie's should be (9
inerdisciplinary, involving key technical personnel in the' aireas, of die-siignýAý,

manufacturing, :testing, quality assurance, operation, and. maintenance, as .-well
as project management and consultants, as appropriated'. Jdint esidg.nat , . •i..• .
reviews.with other participating contractors shall be held by the responsible-
design-:organization when design interfaces are under considerat:on.

Hold points shall be established in the project beyond .which further
design- work or initiation of fabrication shall not proceed pending an
independent design review. Each design review shall be documented by the
contractor in a report that shall include a synopsis of significant problems,
decisions, and assigned action items. Design review reports shall be
reviewed, approved, and issued by the responsible design organization and
submitted to the purchaser as required by the contractt.

3.6 Development. The contractor shall establish and implement
methods for assuring quality in the development of materials, processes,
equipment, components, or design concepts defined in project design as
required to demonstrate, evaluate, or substantiate the fulfillment of the
design objectives.

3.6.1 Development Planning. The contractor's development efforts
shall be planned and documented in coordination with project design efforts.
Planning shall include the delineation of objectives of the development
effort; the materials, components, systems, or processes to be developed;
and the quality assurance standards, practices, and procedures to be
employed. Planning shall also define the test criteria, the applicable Amend. 55
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specifications and procedures, the method of selecting test items, the
facilities and support equipment requiredý for' testing, the, types of data to
be acquired, and the methods for reporting test results and resolving problems.

3.6.2 Development and Qualification Testing. The contractor shall
direct development and qualification testing toward evaluation of the perfor-
mance capability under various conditions as required by the design. Implicit
in this requirement are identification and the eliminating or minimizing of
potential problems and failure modes. Testing shall be conducted in strict
accordance with written and approved specifications and procedures. The designshall be modified as dictated by test data acquired during development-testing.
The modified design shall be sufficiently tested to assure perfobmance in
accordance with design requirements.

3.6.3 Test Article Control. The contractor shall verify that articles
undergoing test are handled, stored, cleaned, and controlled in accordancewith specified requirements.

3.6.4 DevelopmentReviews. The contractor shall establish and imple-
ment procedures for reviewing development criteria, development testing, andevaluation and application of development results. Development reviews shall
be conducted by contractor personnel ,responsible for design, testing, qualityassurance, project management, and others as appropriate. These reviews shall
assure that meaningful development criteria are prepared; that testing is
required, conducted, and completed in accordance with .establ`ished development
objectives; and that results of development activities meet the need of andare applied to design or other phases of the project.

3.7 Failure Reporting and Corrective Action. The contractor shall
establish and implement: procedures for.' reporting, verifying, analyzing, and
correcting failures, including those that occur during development andl qualifi:-
cation testing. The procedure shall provide assurance that the cause and
mode of each failure are determined, that potential safety and availability
implications are evaluated, and that corrective action is taken in accordance
with 2.6.

A failure report shall be prepared to identify the failed item and its
origin or source of manufacture and shall describe the failure, the test status
at time of failure, the probable cause and mode of failure, and the recommended
corrective action. The contractor shall include a summary of failures and
their corrective action status in the periodic quality assurance program status
reports required by 2.4.3.

3.8 Quality Records. The contractor shall compile and maintain records
and data generated during design and development. Typical records include
codes, standards, practices, design description, specifications and drawings,
design data and studies, design review reports, development plans, procedures
and test reports, and failure reports. Copies of records shall be distributed
within the contractor's organization to other participating organizations
as appropriate and provided to the purchaser as required.
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3.9 Qula1it.Addits. The contractor• shall regularly. audit quali.y

assurance acti.ti reled etod development phase in

accordance with. the 'requirements oi .Section' 8.ý

(9
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•i) 4. PROCURE.MEN

4.1 Scop e. This section includes quality. assurance program requirementsi.to be satisfied by a contractor during the procurement phase of a projiect..The requirements include procurement planning, selection, and evaluation. ofprocurement sources, preparation and, review of procurement documents, controlof configuration, source and receiving inspection activities, contr0Ol offinished items, and recording and auditing,.of procurement. activities. Thecontractor shall employ, those controls necessary to assure that pr , urementfunctions are accomplished in accordance with the contract and, any contract ..specified codes, standards, draing-s, and specifica•tion.
4.2eProcurement -Plann-i in, lanzing his, r

activities,, shall docuent in ou tlie for.'such as tables, chartsortsherappropriate 'means., theý metOds to be u'se'd to.accom.lish the procurement andrelated quality assurance;.activities. The plan.ý:ning shall identify milesto~nes-'during the .project when .,procurement- documents will be prepared, reviewed,approved, and released "k bid. -Th plan•nig shall p..vid.e.f. evaluation.and .select of o s ers an dentify source and..poneivi•g"
inspection activities and controls to be used for acceptance and disposition ofpurchased items., Contractor procurement planning 4and.outlining of the!i orkeffort shall be kept current to reflect the progress. and status of theactivities.,

4.3 Procurement Requirements.. Contracts', purchase, orders, work .author-izationis,,ad hne thereto, shall include or reference specific, selectedrequirement &,of this' standard- and othier applicable regulations, codsanstand~ards'.for t,:he assuranceý of quality of each' purchased item or service.Procurementd douents shall identify h ult suac ouetto
to be prepared and submitted, such as quality assurance indexes, inspectionand test plans, process control, nondestructive examination and cleaningprocedures, reports and records, as appropriate, and shall specify submiittaldates and approval requirements. Requirements for access to subcontractoror supplier records and facilities for the performance or witnessing. ofinspections,, examinations or tests by the purchaser shall be defined.Applicable quality assurance requirements shall be extended to the work oflower tier subcontractors and'suppliers.

4.4 Procurement Document Review. The contractor shall establish and im-plement procedures whereby design, procurement, quality assurance, andproject-management personnel shall review procurement documents to assurethat requirements are complete and appropriate. Subsequent reviews ofprocurement contracts and purchase orders shall also be made to assure thatchanges made in quality assurance requirements during contract negotiationand after contract award are duly incorporated.

4.5 Evaluation and Selection .Of Procurement Sources.

4.5.1 General Requirements. The contractor shall select procurementsources primarily on the basis of demonstrated capability to provide a simi-lar product, process, or service in accordance with the requirements of the
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request for proposal (RFP).. When records are not available to indicate,.
quality capabilities, the facilities, organizations, and quality assurance.
functions of the potential sources shall be evaluated to determine their
adequacy.

4.5.2 Acceptable-Source List.. The contractor shall establish and.
maintain lists of suppliers who have demonstrated their capability to provide
acceptable specific products. or services and shall use the lists in selecting
sources for similar products or. services.

4.5.3 Pre-Award Evaluation. Sources for procurement of complex
or high-cost products or services shall be evaluated by_quaiified c6ntracto-rk .
personnel prior to contract award to determine capability of the source.
to perform in accordance with the requirements of t-he',R.P .Aprocurement '
souree:-s history of quality performance, sh•a'1 be considered.. as'an 'elemient
of, tis evaluation.

4.5ý.4 Interchange of Source-Capability 'Informati•n The conractor

shall- _obtain, and make' use. "of available iniformati'on on supplier capabilities
with respect to products, processes, services and qualitt performance .

4.6 Control of Configuration.

4.6.1 Contract Change Control. The contractor shall establish
and implement procedures to assure control of approved changes in contracts,

.design drawings, specifications, test procedures, inspection- instruction,
and other procurement documents. As part of "these procedures, affected
organizations, including designers, material suppliers, and manufacturers,
shall be 'notified of changes; and the contractor shall rece'ive verification
of timely incorporation of changes. Materials, products, processes, d awings,
specifications,-and other items affected by the change shall be re-identified
when required by the design.

4.6.2 As-Built Verification. The contractor shall establish and
implement procedures to verify that the asbuilt configuration of purchased
items conforms to applicable codes, specifications, drawings, and other
contractual requirements, including authorized changes.

4.7 Measuring and Test Equipment Calibration and Control.' The con-
tractor shall establish and implement procedures for the selection, use,
calibration, adjustment, maintenance and control of all measuring and test
equipment used to accomplish contract requirements, during all phases of
work, in accordance with RDT F 3-2.

4.8 Source Surveillance and Inspection. The contractor shall establish
and implement procedures for maintaining surveillance at the source of materi-
als and services. Source surveillance procedures shall be established in
accordance with the relative importance, complexity, and quality of items
being procured and shall provide a. means for determining the effectiveness
of the quality assurance program. When required, the contractor shall assign
personnel to the supplier's facility to check, inspect, or witness the

Amend. 55
June 1980



RDT F 2-2.

Page 17

receiving and identification of raw. material; the fabrication, processing,or testing actiVities; and the preparation of; items for shipment. Special.
effort shall be made to inspect items at the: earliest practical time so thatdeficiencies may, be detected and c.orrected before assembly.-or. subsequentwork precludes inspection. Source. surveillance and inspection may not berequired. when the quality, of an item can be verified to conform to speci-,fications or.drawings by review of. certified test reports, inspection upon..receipt. or other means.

4.9 Receiving Inspection. . .

4.9.1 Planning': and Inspection... The contractor shall esitablish andimplement pro cedures for receiPt" inspection, test, and distribution, of items.'delivered by suppliers.. Receivin1g insp~ectionphlb. coordinated,-~with sourciesurveillance and inspection actiies. • ...

The. contractor shall. inspect or .est purchased items upon receipt forcleanness 'and dimensional, chemicai l, phsclor other.'c'ha'rac-teri stics asappropriate to verify conformance -to6. specifedf requirements. The'cdntractor•<shall routinely or periodically validate supplier-furnished material certi-fications by means of independent analyses or over'checks. The contractor's
receipt inspection planning shall_ define. the..necess~ary inspections And- tes~ts'and shall provide for, inspection, density adj ust~ment depending upon source,quality performance history, ot size and o'ther facttorsi.. .

Inspection instructions and test procedures shall provide for verifi-
cation of !characteristics. in accrdancewith acceptance criteria in contractdrawings and specifications. Emphasis .shall be placed on assuring that
items have not been damaged in shipment and that interface.characterisics
that influence subsequent fabrication, construction,; or.end use are -verified.
Special examinations or tests required at the point of receipt shall be identi-fied and conducted in accordance with contract requirements.

Sampling inspection methods
or (2) inherent characteristics,
tions of the material or product
will not jeopardize the quality,
or product. -The use of sampling
in the contract shall be subject

may be used when: (1) tests are destructive
inspection records, or noncritical applica-
indicate that a reduction of inspection
reliability, or design intent of the material
inspection methods other than those stated
to approval for use by the purchaser.

4.9.2 Documentation. The contractor shall review and provide appro-piiate approval of supplier-generated documents, such as drawings, manuals,.certifications, test results, and inspection data for completeness, acceptabil-
ity, and conformance to contract requirements before accepting completed
items.

4.9.3
to be damaged
end use until
be identified0

Disposition of Received Items. Materials or products found
upon receipt shall be identified and withheld from inspection or
disposition is decided. Acceptablematerials and products shallas to inspection status and processed to storage or end-use

Amend. 55
June 1980



-RDT F 2- 2

Page 18 9
areas. Nonconforming materials and products shall be identified& segregated,

and disposed of in accordance- with 4:. 11.

4.10 Control-. .of Nonconforming Items. The contractor shall develop and-

implement procedures 'to control purchased items that:do not conform to con-

tract requirements.., The procedures shall provide: for prompt identification,

documentation, segregation, technical review, and disposition of nonconforming

purchased. items. Significant nonconformances that. cannot be reworked to

conform to requirements shall receive a technical review, and resultant..

decisions to accept, repair,, or return a nonconforming item to its source for'

correction shall be supported by records of all cases submitted for action.

When deficiencies are detected'during contract pelrfoirancý, -thýe.ocntractor

shall promptly feed back. all :information. necessary for correctonii0 to the

spleorsuc.Te: contractor shal madiinta aive'coor ,dit iAtion~ w.ith

suppliers to assure rapid resolution of qualit-y. pkr0bl•ems

Items rejected by the contractor and later roesubmitted-by the supplier

shall be identified as resubmittals. In each caSe, the suppir shal .refer

to the contractor's rejection document 4d shall fur nish evdence to show that

the cause for-rejection has been corrected.

4. 11 Control of Received Items. The contractor shall establish and imple-

ment proceduresoforid entifying, controlling, ,;handling., and storing received.

materials and equipment. These procedures shall provide for maintaining

records of marking and identification to, assure that the items and pertinent

data can be traced to 'their origin in accordance with contract requirements.
Controls shall be implemented to pro tect items that deteriorate from environ-

mental exposure, or whifch may be damaged during handling operations. 1:{ateria.

or equipment that deteriorates with age shall be identified, and controls

implemented to assure-utilization during its useful life.

4.12 Quality Audits. The contractor shall regularly audit quality

assurance functions related to procurement, in accordance with Section 8.
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5. MANUFACTURING, FABRLCATIONP AND ASSEMBLY

5.1 Scope. This section includes quality assurance,, requirements to be:
satisfied by the contractor during manufacturing. The requirements include
manufacturing planning; control of materials and processes; inspection or
testing of in-process or'completed items; control of nonconforming items;
preparation for shipping; recording and auditing of activities. The require-
ments are intended to assure that the quality of items manufactured bythe
contractor will conform to contract requirements.'

5.2 Planning. The contractor shall. establish a4' implemneVit 'those "*

procedures -and instructions ,required ,.,,toý assure that-fa'brircaiion,t -'cessing, . ,
and assembly activities of mafufacturi•nn ade• I`nanne d u i"

accordance' with requirements of the, contract and its specified documents,.
Contractor planning activities: shall includeý idehtif ibition..aT"d seqgIenciing of

fabrication, processing, and assembly functions and their •a•ssociated inspec.
tion and testing activities.

5.3 Inspection and Test Plan. The contractor"s quality assurance

program shall provide -for the' necessary detailed planifning of ~inspection and:
test activities related to fabrication, processing, and asseinbly' operations.
An inspection and test plan shall be. prepar ed, eitfer as separate! documents'
identified with the parts, components, or assemblies, or as ian`iintiegral part
of the contractor's work instructions. The inspection and ýtest plan shall,
consist of ;a flow chart, diagram,, or :narrative de-script0.!.i O6f 1f se.uen'ceof,
activities for fabrication, bprocessing,assebly inspection, an- testdand

shall indicate the type of characteristic"s'o t be mias uired-,t imiet6ds of
examination, and the applicable acceptance criteria.

The contractor's inspection and test plan shall establish those inspec-
tion and test points from raw materials through fabrication, processing, and
assembly at which conformance'of parts, components, and subsystems to design
requirements will be verified.

The plan shall be submitted to the purchaser for approval prior to
implementation. When mandatory.hold points, which require inspection of
selected characteristics of an item or process or witnessing of testing by the
purchaser, and beyond which work is not to proceed without the written consent
of the purchaser, are established by the purchaser, such hold points shall be
identified in the contractor's inspection and test plan.

5.4 Material Identification and Control. Materials and items subjected
to fabrication, processing, or assembly operations shall be identified and
controlled throughout manufacturing in accordance wi&n requirements established
in specifications, drawings, or othe!t technical documents. Identification
shall be indicated either on the fabricated item or ass.mbly or in related
records. Controls shall be exercisedtat all points necessary to assure that
only accepted materials and items are used. Materials and items that
deteriorate with age shall te marked to ind~icate the date when useful life
began or the date when useful life will expire. The contractor shall 'provide
for proper control, preservation, and storage of materials or items furnished
by the purchaser. - Amend. 55
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5.5 Control.Of Processes.

5.5.1 Fabrication and.Assembly Processes. To assure that the required
quality is achieved, the contractor shall establish and implement procedures.
and instructions for the control of fabrication and assembly processes, includ-
ing metallurgical, chemical, bonding, welding, coating, and plating. Emphasis
.shall be placed on prevention, elimination, and correction of nonconformances
at the earliest possible stage.

Process controls shall include: shop orders, process sheets, travelers,
inspection instructions, and other shop documents prepared-as._supplements: to
.specifications, codes, .and standards; verification o0f adequacy- of ,shop docu- -
ments; assurance of. compliance; and maintenance, of records.

When a fabrication.or assembly process must be conducted in a special
environment,ý such as in a vacuum or an inert.atmosphere, the process controls

shall assure that the required environment is maintained.

Tooling, jigs, fixtures,.and other equipment used for-process control
and precision inspection of dimensions, tours, and .locations shal be
identified in planning documents. Such items of equipment shall be closely
controlled and inspected prior to use and. at prescribed intervals to assure:-
that their required accuracy is maintained.

5.5.2 .Process Qualification.:The.contractor shall qualify.procedures
for performance of designated processesibefore fabrication is started and'
.to the extent required by-the contract. Upon request of the purchaser, the
contractor shall furnish qualification documents for approval, including
procedures and drawings and the results of tests and inspections.

5.5.3 Nondestructive Examination. Nondestructive examination pro-
cedures for processes such as radiography, ultrasonic examination, liquid
penetrant examination, and magnetic particle examination shall be qualified
and controlled to assure that results provide accurate, uniform, and repro-
ducible indications of actual quality. Nondestructive examinations shall
be performed in accordance with qualified procedures and specified acceptance
criteria.

5.5.4 Cleaning. The contractor shall prepare and implement pro-
cedures to assure that lubricants, chemicals, materials, precision parts,.
components, assemblies, and systems are cleaned under controlled conditions
as specified in the contract, and that required cleanness is maintained.

5.6 Inspections and Tests.

5.6.1 General Requirements. Throughout the manufacturing cycle, the
contractor shall perform or have performed inspections and tests in
accordance with established plans, instructions, and procedures. The con-
tractor shall Verify that inspection and test prerequisites are met, that.
appropriate instruments and devices are used, and that inspections and tests
are performed in the proper sequence under suitable environmental conditions.
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The contractor shall establish, implement, and--maintain proedures.to- detect,

analyze, and record any noncOnformances and..to assure that .':'ppp~ro'rate'-,, ct•or...
rectiveý action is taken and completed. The, contractor -shall assure that
results of inspections and tests are recorded and can be traced to the
individual responsible.

The. contractor shall assure that inspection stations are locatedi atappropriate points of fabrication, processing, and assembly so -that parts,,
components, assemblies, processes, and fabrication.methods are inspected..
and tested and data recorded according to .plans and procedures.

The contractor shall furnish inspection and test results and relateddata to the purchaser :on request.,

5.6.2 Procedures. The contractor shall provide procedures
ins~trutions,' and checklists thatclearly-de-scribe the appropriate 4nspec-.
tions and tests for materials, work in process, and completed articles.as .required by the code,. standard, specification, and the contract. •In addition,
the criteria.for acceptance or re"jection of 0o hall be included. All
characteristics required to be reported by the code, standard, specifica-
tion, or contract shall-be exmne aprsiedbpocdesad ins truc -

ti o n ,, o r c o n~ r a c t .. S a --. ....ob e -e xam f n ed ,a q ,.ip r e qc r ibe d .• b y .,p r~o ee u r e s, ~a n d!:! ) i .U.... .......... . ::.,. •=•.:" " 'I, -
ios adhresults record on checklists or other documents appropriate

to the inspection or test.

Instructions and procedures shall be revised and updated as.required to
reflect design or contract changes.

5.:6.3 Completed Item. Inspection, and Te.st. Upon copletion • o
manufac~turing, farication, or assembly, the -contractor shall .inspect and
test the parts, materials, components, :assemblies, or systems' before they, are
delivered and installed. Each completed item shall be inspected for complete-
ness, markings, calibration, adjustments, freedom from damage, deterioration
or contamination, safe operating condition or other attributes .to provide
objective evidence of conformance to contract requirements.

Modifications, repairs, or replacements made after completion of
inspections and tests shall require reinspection and retest to the extent
necessary to verify acceptability and assure compatibility with component,
assembly, subsystem, and system interfaces.

5.6.4 Inspection Status Indication. The contractor shall establish .a
system whereby markings, routing cards, stamps, or other means are used to
indicate the status of inspections and tests performed on individual items and
to provide a means for ensuring that only acceptable supplies and services are.
used in the completed item.

5.6.5 Certification. When required by the contract, the contractor
shall certify that all .items furnished by the contractor conform to specified
code, standard, specification, and contract requirements. Certification
shall include certified reports of all required tests, analyses, inspections,
and examinations, and shall be identified to the applicable item. Amend. 55
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5.7 Document Control. In accordance with. the requirements of 3,4.2,
the contractor shall ;tablishland implement procedures' forreleaseandchge
control of d0cuments-related to fabrication, processing, and" assembly. The
contractor shall monitor document-release and change-control activities. to o
assure that the latest authorized documents are used in work areas.:

5.8 Measuring and Test Equipment Calibration and Control. The contrac-
tor shall.establish and implement procedures for the selection, use, calibra-
tion, adjustment, maintenance and control of all measuring and test equipment.
used to accomplish contract requirements, during all phases of work, in-
accordance with RDT F 3-2.

5.9 Statistical Quality Control and. Analysis In adddition to thfe-``.`. .
statistical methods required by'the contract, statistical plannifig,j• analysis,
and testing techniques ma-y 'beu`sed by thie!, contractor when such procedures
afford advan•ti es in maintaining the required quality. Sampling plans may
be used when'-tests are destruative or when quality records and inherent charac-',
teristics ofl'the item'or the nonessential nature ofjits application indicate.
that inspection or testingcan be reduced without jeopardizing quality. If
the contractor uses. sampling plans, the purchaser will resetrve the rightto review such plans foraipproval before 'they are implmented by t•he:-conractorAny sampling plan used must provide valid confidence that required quaity
will be achievediand that any defect that might be in a lot accepted undder "
a sampling plan will not result in an adverse condition with respect to safety,
operability, and reliability.

5.10 Control of Nonconforming Items. The contractor-shall establish,-
implement, and mintain'procedures ofr ýontrol: of parts matials, components,.,
systems, and processes that do no't conform to requirements of the 'applicable
design drawings, codes, standards, specifications,: or other contractural
documents.. The procedures shall provide for-the prompt.detection, recordiing•
verification, technical review, and disposition of nonconforming items'.- -Th e
contractor shall identify and segregate all nonconforming items to prevent
their unauthorized use or shipment. Hold areas shall be provided for storage
of nonconforming items. The contractor shall maintain records of all noncon-
formances and the corrective actions taken, and the records shall provide
data for analysis and reference. Acceptance, rej-ection, repair, rework orretest of nonconforming items shall be accomplished in accordance with docu-
mented procedures and instructions acceptable to the purchaser. The acceptance
or rejection of nonconforming items offered for delivery will be the prerog-
ative of the purchaser. The contractor shall obtain prior approval from
the purchaser for the disposition of all nonconformances which result in
either repair or waiver of the specified requirements.

Nonconforming items furnished by suppliers shall be controlled as pre-
scribed in 4.11.

5.11 Corrective Action. Contractor quality assurance functions shall
provide for detection of conditions adversely affecting quality and for correc- (
tive action and feedback in accordance with the requirements of 2.6.
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5.12 Handling, Preservation, Packaging, Storage, and Shipping.

5.12.1 Handling. .The contractor shall develop and implement han-dling practices, procedures, and instructions-as required by applicable codes,standards, and specifications. Special carts, boxes, containers, hoists,manipulators, and transport vehicles shall be used during fabrication and.assembly operations when damage due to handling might otherwise result.

Where special precautions are required during handling or lifting ofitems to prevent damage because of weight, size, susceptibility to shockdamage, high nil-ductility transition temperature, or other considerations,
detailed instructions or procedures shall be prepared and implemented. Itemsnot specifically covered by special instructions or proc•dures shall be handledin accordance with sound handling practices. The respons-ible organizationshall ensure that operators of handling and lifting equipment are competent,experienced and properly supervised.

5.12.2 Preservation, Packaging, and Storage. Contractor qualityassurance programs shall provide procedures and instructions for the preser-vation, packaging, and storage of items. The contractor shall assure thatitems subject to deterioration or damage through expQsureto air, moisture,
or other environments during fabrication, processing, assembly, and interimstorage periods are cleaned and have preservative appliedat such pointsand by such methods as required to preclude damage. Items being packagedfor shipment shall be preserved in accordance with contract requirements.Items subject to damage shall be packaged in such a manner, and with suchmaterials, as required to prevent damage. Packaging requirements shall allowfor conditions that could affect the item at the contractor's plantI in transitto the destination, and at the destination. Items to be stored shall beadequately protected against deterioration and damage. Periodic inspectionsshall be performed to detect deterioration or damage, and corrective actionshall be taken as required.

5.12.3 Shipping. The contractor shall provide for inspection andcontrol of all items shipped from his plant to assure that:

1. Items to be shipped have received and satisfactorily passed-the
required inspections and tests;

2. Items have been preserved and packaged in accordance with applicable
specifications and procedures.

3. Items and packaging have been properly identified.

4. Devices to record conditions during shipping have been provided.

5.13 Quality Records. In accordance with the requirements of 2.4,inspection, test, and other data related to the quality status of parts,components, assemblies, and systems shall be collected, processed, analyzed,and distributed to pertinent areas within the contractor organization, tosources of supply when appropriate, and to the purchaser when required bythe contract. 
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Examples of records include acceptance test data, inspection and test
reports, :material certifications, welder qualifications quality audit reports
summaries of nonconformances, and cor-rective.,actions.r

5.14 Qualty 'Audtts. The contractor shall 'regularly audit quality
assurance functions related to fabrication.and assembly operations in
accordance with the requirements of Section 8.
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6. CONSTRUCTION AND INSTALLATION-

6.1 Scope. This section covers the basic: quality •assurance requirementsto be satisfied by the contractor during the construction phase of nuclearreactor and test facilities projects. These quality assuranice programrequire-ments are intended to assure that structures, components, and systems essentialto safety, operability, and reliability are installed, constructed, and testedat the plant .or facility site in conformance with contract requirements andapplicable codes, standards, specifications, and drawings.

6.2 Organization. Contractor personnel performing quality assurancefunctions shall be independent of direct control by 'Site construction organi-zations. The authority and. responsiblity of personnel performing qualityfunctions shall be defined&,by4 the .'contractor and shall give these p.Iersonnelthe freedom. to- examiine: ma-ter-ials :an Id workmanship; identify and evaluate t~heproblems; and initiate, recommend, or:.provide their solutions.

6.3 Contract Review. The contractor: shall reilew the contract, designdrawings, ispeciffcations, and interface requirements prior to start of work.Participants in the review shall- include representatives of the purchaserand the construction: contractor, particularly: the cognizant design, construction, and quality assurance personnel. The significant or important requirementsof the contract, design drawings, and specifications shall be reviewed to assurethat the construction organization is aware of requirements.

The need for special controls, processes, 'equipment', and personnel train-ing shall: be reviewed. In projects with multiple contractors or subtiercontractors, the review participants shall include representatives of theorganizations responsible for quality assurance functions and work activities..
6.4 Construction Planning. The contractor shall delineate the construc-tion and installation work and the quality assurance requirements for thisphase. The planned activities shall be outlined to define the systematic,sequential progression of work and shall be documented by appropriate meanssuch as charts and diagrams. The items to be procured, fabricated in theshop or field, constructed, and installed shall be defined; and the qualifiedpersonnel, organizations, or contractors supplying the items or servicesshall be identified.. The procedures and work instructions necessary to complywith contract requirements such as those for special processes, surveillance,inspection, test, repairs and rework, cleaning, identification, and operationof the equipment, systems or facilities shall be identified, and provisionsshall be made for their preparation, approval, release, and control. Methodsto be used for the collection, handling, and disposition of records, data,and reports shall be designated. This outline of planned activity shallbe kept current and shall depict the progress and status of work activityand quality verification.

6.5 Control of Configuration. The contractor shall establish and imple-ment a system for the control and verification of configuration, including
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control of design changes, identification for traceability, and as-built
configuration, in accordance with the requirements of 3.3.

The contractor shall prepare and implement procedures that assure con-
trol of documents required for construction and installation and for timely
incorporation of authorized changes. These documents include the drawings
and specifications, work instructions, quality control procedures, inspection
instructions, and testing procedures. The system shall provide for the docu-
ments to be distributed to or removed from the proper points in time to assure
that work and quality functions are accomplished in accordance with the latest
applicable documents.

6.6 Construction Procurement. In accordance with the appropriate
provisions of.Section 4, the contractor shall estabish "and implement
procedures for controlling and verifying tha t purchased material, equipmentP
and services, whether purchased directly by the contractor .or0 through other
contractors, conform to quality requirements. The procedures shall provide
for reviewing purchase orders and contracts for appropriate quality assurance
requirements; evaluating and selecting procurement sources; surveillance,
inspection, and testing of items at the source when required to ascertain
product quality; furnishing of objective evidence of quality by the source;
examination of products on receipt; and prompt correction of nonconforming
items.

6.7 Construction and Installation Control.

6.7.1 Material, Handling, and. CleaninigControl., Procedures ,to assure.
control of material; proper handling, lifting and:storage practices; and
cleaning and contamination control shall be prepared and implemented by the.
contractor. Such procedures shall be in accordance with the requirements."
of 5.4.

6.7.2 Special Process Control. For special construction and examina-
tion processes, including placement of concrete, welding, heat treating,
cleaning, and nondestructive examination, the contractor's quality assuranceý
program shall assure that process control standards, specifications, and
instructions are available and used at the work site and are enforced to
assure that processing equipment and the required environments are properly
maintained.

6.7.3 Interface Control. The contractor shall provide for the defini-

tion and control of construction and installation interfaces. This control
shall provide assurance of a coordinated effort among the various project
participants.

6.7.4 Measuring and Test Equipment Calibration and Control. The
contractor shall establish and implement procedures for the selection, use,
calibration, adjustment, maintenance and control of all measuring and test
equipment used to accomplish contract requirements, during all phases of work,
in accordance with RDT F 3-2.
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6.7.5 Control,,of:,Nonconformingtems. The contractor shall, imple-

ulent a. system'tha~it assures. c ontrol -of nonconforming material resultixig from

construction operations. This. system' shill include provisions for corrective

action and s•feedback iand sh comp;y with the.requirements :of 5.10.

6.7.6 Statistical Quailiiy C,¢ontrol and Analysis. 'The contractor..

may utilize statistica-l s•a•ling plans and, analysis methods in accordance

with the requirements. of 5.9.

6.7.7 Indication .of Status of Components'. and Systems. The.contractor..

shall establish and: implement methods to. indicate6, by,"tagging or other appro-

priate means, the status of components-land systems toIpreventhiinadvertent

operation where such operation w~ould: 'be.detr'imentail. to .. he"qaiyof com~ponnt~s

or systems..

6'.:.8Inspect~ion-. '_The dnracorshl etlish and maintaifi~an inspec7

tion system tha t s e cb -of ,he"c-d.!en' cni . .rk effort.. This

system shall include the following qua lity. control elements.

•6:.8.1 :Source I"e~tin~.•~The cont-ctor-" halege'tab ish'and impile-

ýment- -plans and procedures for source surveillance and inspection in accordance

with:4.'9.

6.8.2 Receiving. .nsoe•ction.. The cont •,ractor sh allprepare and imple-

ment proc .edures 'for inspecting ma 'ials and equipmet, oarival at the

construction site. inacordance with 4.10. These procedures shall 'define the

extent toewhichitems: are uncrated and recrate and the point.s of critica"l

interest tha'te are,, to bes inspected. Theý procedures shall require, that an

inspection report be; prepared, that indicates the quality status of the item

being received.'

6.8.3 Site Inspection.. The contractor s..al.provide a system for
performing inspection at th construction site, with adequate personnel and.

clearly defined instructions to assure that the quality of materials,, work

in process, and completed construction conforms to contract requirements.
Inspection instructions shall .include acceptance criteria.

6.8.4 Installation.. Inspection. The contractor, shall plan and:: perform

inspections and tests to be performed after installing assemblies,. subsyst•ms,.

and systems. Inspection instructions and test procedures shall be prepared

in accordance with the requirements of 6.4. Inspections and tests shall be

conducted to the extent necessary to verify that -installation operations

have been accomplished in accordance with design drawings, specifications,

and codes stipulated in the contract. The contractor shall provide objective

evidence to verify that the as-built configuration of installed assemblies,

subsystems, systems, and facilities conforms to applicable codes, specifi-

cations, drawings, and other contractual requirements, including authorized
changes.
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6.9 Testing, Operation, and Maintenance. -

e6.9.1 Startupý of :Equipment.. andSystems. The contractor shall
establishcheck points :and procedures .to :assure that, as a minimum, the
following items are evaluated prior to start-up operations:

1. Completeness of construction activities leading up to the
point of start-up as outlined by construction work planning.

2. Cleanness of items.,..

3. Availability of start-up procedures.

6.9.2 Preoperation Testingi. Preoperation testing Plans andpro e-.
dures shall. be prepared and reviewed by the contractor to .:assure -compliance'
wi t sa ity.standardSt, prevention of da`m.ag eý: e t6 : the im ing6 _ t~ested., and,
conformance to testing requirements of:the"contract.

6.9.3 Qperation and Maintenance. Procedures shall be establishedand implemented by the cont'ractor foi oprating oandmaintaining equipment

and.systems that are used' for conStructiotnpurpoes and whichtwill eventually
becomeý an integral part of the finished project, as well as for assuring:
the integrity and quality of such items.

6.10 QualitZ. Assurance Records. The contractor shall systematically
compile and mainhtain reco rds an7afnd'dat a genherated dlduring the cons truction"
phase. Typical records include material certifications and 'identificationdata for traceability; special process and personne' cerdtiicattion andtest
reports;: inspection' and test reports; des'ign'drawings", specifications,.•pce-,
dures; and reports of nonconformance. These records shall correctly identify
the as-built project and furnish objective evidence of quality. The records
shall be. indexed, filed, and maintained to allow access for-retrieval and
review of information; and all records shall be protected against deteriora-
tion and damage. The record file shall be maintained by the contractor
and transmitted to the purchaser or his designee.

6.11 Quality Audits. The contractor shall regularly audit the quality
assurance activities related to construction and installation in accordance
with the requirements of Section 8.
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7. OPE.RATION, MAINTENANCE, AND MODIFICATION.

7.1 Scope. This section covers the quality assurance program require-ments to be satisfied by the contractor during the operation andýmaintenancephase of a project. The requirements include: planning .for operating ýandmaintaining plant, equipment, and facilities; control of operating modes or-conditions and maintenance of systems and components; training and certifica-tion of personnel; control of modifications; preparation of records;-and theauditing of methods and activities. These requirements are intended to-sassurethat controls are established and maintained, and thatplants and equipmentare operated, maintained, and modifieed .in ,accordance with the contract andits applicable codes, 'standard's, drawings, specifications,~ operating permits,),and predetermined .safety restrictions. ' 
-;•..1'

7.2 Operation1 . Mantenance, and Modification Planning. The contractor'splanning of .his .::o'eration,i, maintenance, and modfconactivities shall.:-in~cludte prepar ation ofdocuments thatdsrb noilnefrscý~y
appropriate'. charts,, diagrams, or schedues, the :start-up checkou-s, tests,and inspections required to place the plant into ,op:eration and the ope a.•ioa -modes -,and-i their :.es6sentiial.-t-esting a i--nservie inspections, required to:"sustadin operation in accord ancewith.project objyectives..:-Maintenance and"tes,!iting• .plrogram.planning; shall.be Integrated,. to. ..provi:.de ,proc'edures that - iden-tify)v.:systems, components, faci ities., parts,. materiai•s, and- ,rprocesses; adininistra---!':-tive controls .and check:points for ma-intenance activityxrevi _::evaluatinj,,corrective, action, and feedback. Needs shall beý identified or shopr andfiedwrk areas,.- Te personnl equpment, and services requedfrecinghnlncenninspectintg,. repairing, storing, -and dispensing activitiesperformed, ingivenwork -areas -shall be: identified: and described. Planningshall also provide for the preparation of incident reports, .quality status..reports, collection and evaluation of performance data,:,and feedback of infor-mation to designers, Planning and outlining of the work effort shall.. refldectthe progress and current status of activities.

7.3 Organization.

7.3.1 Responsibility and Authority. Organizational responsibilitiesand authorities for operation, maintenance, and modification shall beestablished and delineated in writing. Personnel responsible for managementand control of plant or facility operation, maintenance and modification shallbe identified. The mode of 'operations shall be defined, and organizationalinterfaces and lines of communication shall be indicated in procedures.

7.3.2 Training and Certification. The organization responsiblefor plant operation and maintenance shall assure that operating and mainte-nance personnel are trained and qualified in accordance with establishedoperating procedures and specifications. The training program shall includeinstructions, testing, and on-job training as required to assure continuedpersonnel proficiency and shall provide for qualified alternate or replace-ment personnel. Training shall provide for periodic practice of these
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procedures to familiarize personnel with :their use and to assess,.their effec-
tiveness. The contractor shall maintain records of personnel qualiifictions
and certifications.

7.4 Operation Control. The contractor shall establish and implement
a systematic method for placing the plant, facility, or equipment into opera
tion and meeting operating directives and requirements.

7.4.1 Operating Objectives. The objectives of operation of the
project shall be clearly stated. These objectives shall identify the end
results to be achieved and shall indicate the boundaries and interfaces
with other projects or organizations. The statement ]6f ý objectiv•e•ssha, l l
include delineation of operating conditions for functiona`•sys ems:and their
equipment and for the project.

7.4.2 Procedures. The contractor shall establish -and. implement
certified operating procedures, run sheets, work instructions,ý and sa checklists."
Pre-sta.t-up checkout and evaluation'.procedures shall be: fprepaedfor checking
each system .and its interaction with other systems for completeness and
operationa-l worthiness. •Operating procedures *and work instructions s shall
be prepared for ipredeterm ned conditions of nor-mal and abn ormal or upset
operation. Methods and procedures-to be implemented. during emergency or
faulted ,conditions shall ýalsoý be prepared, and 'a plan -formulated for periodic
practice of these procedures :to familiarize personnel wi-th their use' and (9
to assess..their effectiveness.

7.4.ý3 -As-Built .Verification. The• contractor shall verify. the
completeness of the construction process and assure that, equipment has been
procured, constructed, and installed:as described by the drawings and
specifications. The contractor shall verify that modifications or revisions
subsequent to the'design phase of the project are reflected in the as"
built drawings and specifications. The contractor shall verify that objec-
tives and performance defined during the:design phase have not been degraded
during subsequent phases of the project.

7.4.4 Technical Specifications. Specifications shall be prepared
that clearly define the operating capabilities of the facilityý its- systems,
and equipment. These specifications shall identify design features and
establish operating limits and requirements for the systems and equipment
to be operated. The safeguards and procedures to be established and implemented
shall be delineated.

7.4.5 Document Control. The contractor shall establish and imple-
ment methods that assure control of documents required for operation, includ-
ing procedures, specifications, and analyses, and to provide for their approval
prior to release for operational use. These controls shall provide for
the timely revision and updating of such document.
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7.4.6 Operation Reviews. The contractor sA ll -es tab ish .and imple"ment methodls for reviewing the operating objectives, the.anaissof.opera- .
tional readiness and safety, the, results :,of in.spections and.: ,.tests, 'a•id theimethods and procedures to be employed in operating. the: project.'I', The -reviews.shall be conducted by contractor personnel responsible for design, operating,maintenance, testing, .quality: assurance,. and project°,management. These.,.reviews shall assure that operations to .hbe performed have: i:bSeen -planned: :Irin:accordance with the established objectives and facility capabilities:and•!.'•. ..-are conducted in accordance with plans and procedures. The: procedures shal.Il'.be updated to reflect current operating practices.

7.4..7 Indication of Status: of,:smponents•an&ýSystems.Theo•nr act.or,ýshall- establish and iJmplement -method~s to ,ýindicate, bý tagging or.,othe pr-~~
priatemns the stus: of, componentsad s-stems tri it-. . '
tent. operation where-. .su.ch. -oper ation wou." 7.,ld .,i.t t. q.':, .ýof components, or -sys.ý-teas. 

N 

ý

7.5. Maintenance..,Control. The contr-ac.tort.,shall-,-,est6-ab,,liish, and, imiplementP.' .'-methods, for. a~ssuring th-at 'the cotatse.,feý,-ýe~iirý-~sf.h'in
nance iprogram are fulfilled. The 'contractor s .h.al .. cond his'main enanceprogram in accordance with planned methods and under- m'-n.ageip'':t:.coiitr-o:i-'s ."tha t -as sure .that equipmet, systems, an aiiti~es aminaiei~ cc6~dance with pFoject objectivesA,6. Thep.:types of.maintenance.ac/tivity., incungpreventive failure, replacement, remoe, and..over ha ma,,:m irit•enancer.,eqe.d..
to. assure that, components, systemsr, or &faciitiesAare ain6:t-pro6-je,,ctj .requirements :shall be defined. a Thesemai'nte•ncei!4acti'itiesisha1 Include,
but not :be limited to,, lub'rication, .prepanned.rep'iaemen'of.•coionments: -and: replacement of ..ite'ms or

7.5.1 Maintenance. Policy. Contractor policies, reiat-6ed',to:t.4he-main,-r "tenance program shall be.defined and documented. These .policiees shall :identify-..:..the objectives of the.program, assign -responsibilities for their-implemen-tation, and state resources to be applied and. method -of ..use.ý .

7.5.2 Work Instructions. Maintenance work shali!,-be identified,.:-..
and work instructions shall belprepared that prescribe- the..activities .to.be performed.. The work instructions shall include drawings, specifica~tions,procedures., manuals, and data either generated by the contractor or assembled -'from subcontractor and supplier sources. The instructions shall emphasizespecial precautions indicated by contractor experience-or by supplier-generated data and regulatory requirements.

7.5.3 Special Processes. The contractor shall provide for control of.processes, tools, and devices required for plant or facility maintenance..

7.5.4 Parts and Materials. The contractor shall conduct procurementactivities in accordance with the requirements of Section 4. The contractorshall provide for the control of spare parts and .components used for replace-ment. The controls shall assure that, during all phases of operation, main-tenance, and modification, quality conforms to that established by the.design. Controls of handling and. storage shall include provisions formaintenance of markings and identification records, protection of items
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subject to deterioration, through environmental exposure or, to damageduring
handling operations,;and use of materials or equipment subject to age deteriora;-ýý
tion. Inventory and logistic controls shall consider rate-of use, ýimportance
of item or service, and project maintenance objectives...

7.5.5 Documents. Control shallbe maintained during preparation,
review, approval, and use of manuals, procedures, instructions, drawings,
and specifications. Documents shall be maintained to reflect current status,
includingauthorized changes. Controls shall provide for removing all obso-
lete documents from points of issue and use.

7.5.6 Maintenance Review. The contractor:shall:review-the documents
.that define maintenance activities.to assess .their Completeness and 'appica-.

bility to the work to be, performed.,: Management .,!sh,•all, review maint .6nanc•;&;-.ý,:•":".
performance to• evaluate organizational effectiveness, jobYperfobrmance, ,and
compliance. with procedures and work instructions. Contractor management-
shall assure that corrective gction is taken when problems are encountered
and thatdata, trends,,.and performance-history informatlon are provided.to
,the appropriate project organization.

7.6 Modifications. The contractor shall establish and implement a
systematic hod of 'controlling modifications of-plant, equipment, sercs,;

or facilities during the operation and maintenance phase of the prjec't.
The contractor shall employ those control and assurance elements of t:he quality
assurance; program that apply within each phase of project modificationi:activity,
as described 'by thisstandard and required by the-contract. The .contractor
shall develop and implement procedures for :.testing modified coponents, sub-
system and systems. The testing shall establish component, sdb'systemli:: or"
system integrity and shall provide for preoperational evaluation of performance
prior to system operation.

7.7 Surveillance. The contractor shall maintain continuing surveil-
lance, by means of overview, witnessing, or monitoring of operations, mainte-
nance, refueling, experiment handling, modification or repair, and other
related activities, to assure compliance with established regulations, require-
ments, standard practices and procedures, and work instructions'. Surveil-
lance shall include the examination of maintenance data, inspection and test
results, operating logs, or other pertinent records to verify technical
accuracy and completeness. Surveillance methods, such as the use of instru-
mentation to monitor equipment and the application of statistical analysis to
determine component degradationor failure trends also shall be employed, as
appropriate.

7.8 Inspection and Testing. The contractor shall perform inspection and
tests required to assure that items, equipment, and systems are being main-
tained and are performing at specified capability levels necessary to achieve
project objectives. Inspection and test activities shall include those
necessary to meet in-service inspection requirements of contract-specified
codes and standards; evaluation of the performance capability of essential
emergency and safety systems and equipment; and verification of the calibration
and integrity of instruments and instrument systems. Inspections and test shall,
be planned and performed in accordance with approved procedures. The
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contractor shall establish and implement controls to assure that inspections
and tests are performed as scheduled and-the results are'documented.'ý Contrac-
tor controls shall assure that detected deficiencies are corrected and the,
deficient items are reinspected or retested.

7.9 Measuring and Test Equipment Calibration and Control. The contractor
shall establish and implement procedures for the selection, use, calibration,
adjustment, maintenance and control of all measuring and test equipment us6ed
to accomplish control requirements, during all phases of work, in accordance
with RDT F 3-2.

7.10 Incident Reporting and Corrective Action. The contractor shall -
establish a closed-loop methodd of reporting, analyzing, and correcting inci-
dents or failures that occur during operation or maintenance activities inii
ac.cordance withRRD incident reporting instructions. Controls shall be main-
tained to assure that each'incident is identified, its cause is determined;
and effective corrective action is accomplished. Incident reports shall
be prepared and include a description of the incident, operating conditionxs
at the time, and subsequent corrective action. Incident reports shall :contain
sufficient information to permit an evaluation to be made of the possible
safety and reliability implications. These reports shall be provided to
top management and the purchaser.

7.11 Oualitv AssuranceRecords. The contractor shall maintain records
throughout the operation, maintenance and modification phase of the pr.roject.
Typical records include as-built drawings, operating logs, personnel certifica-
tions, calibration history, operational reviews, maintenance data, inspection
and test results, incident reports with corrective action status, and quality
audits.

7.12 Quality Audits. The contractor shall regularly audit quality
assurance activities related to operation, maintenance, and modification
in accordance with Section 8.
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8. QUALITY ASSURANCE AUDITS.

8.1 Scope. This section covers requirements for auditing and eval-
uating quality assurance programs established by contractors -in accordance
with the applicable requirements of this standard. These basic elements
include: planning and performance of audits-and evaluations; evaluation of
contractor procedures, activities, and products; reporting of audit and

evaluation results to management, including recommendations for correc•tive
action; and follow-up to assure achievement and effectiveness of corrective
actions.

The requirements of`.this Section shall apply to the contractor-in•p•-r-
forming self-audits and may be applied by the purchaser or its designated
agency in conducting independent audits of the contractor's quality assurance
program.

8.2 Planning. The contractor shall provide for preparation of a written
plan .-forl auidit ̀ and` evaluation, scheduling'and' notification of proposed audits
and, evaluations, designation of the responsible organization, and assignmentof specific areas, to be. audited or, evaluated. iTht ptlan shall eln :tethe

criteria, methods, procedures, and, formats for each audit and evaluation.
Checklists shall be prepared for each quality assurance activity or the product
to be audited and shall include the quality characteristics to be evaluated.

8.3 EvaluatiOn,.of Quality Assura~nce Methods . The contractor shall
evaluate quality assurance 'methods, procedures, 'and instructions for the'
control and verification of activities affecting quality. Quality assurance
methods shall be evaluated by experienced personnel not having direct
responsibilities for the methods being audited.

8.4 Activity Audits. The contractor shall conduct audits of activities
affecting quality on a regular basis. Such activities include designing,
purchasing, fabricating, processing, assembling, handling, cleaning, storing,
shipping, inspecting, testing, installing, operating, maintaining, repairing,
and modifying. Activities shall be audited by the contractor to determine
the status of compliance with requirements of the quality assurance program,
established quality assurance procedures and instructions, and applicable
standards and codes. Such audits should be conducted by personnel familiar
with procedures, standards, and codes applicable to the areas being reviewed,
but who have no specific line responsibility in such areas.

8.5 Product Audits. The contractor shall periodically audit inspection
areas and re-inspect randomly selected material, product, or processing that
has already been inspected, accepted, and appropriately identified as accepted
by inspection personnel. The number of samples re-inspected must be
sufficient to provide objective evidence of inspection effectiveness.

8.6 Nondestructive Examination Audits. The contractor shall periodically
audit nondestructive examination and personnel certification procedures to
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verify that applicable specifications, standards, and codes0set forth in the
contract have been implemented and their requirements are being met.

The contractor shall periodically audit the certification process to
assure that personnel certified to perform .i special processes, have satis-
factorily passed tests indicating their competence in accordance -with the
requirements of applicable specifications and standards. Results of, such, audits
and of examinations of work performed shall be used to determine if personnel
need. additional training and .re-certification.

Nondestructive examination results, such as test data, readouts, and-'
film, shall be periodically audited .by the contractor to Verifyy -accuracy ofequipment and adequacy of inion of tion results.

8.7 Records Audits. Results, of.4inspections,: tests, and nondestructive
examinations shall be audited by the contractor to assure adequacy and
availability.

8.8 Reporting and' Corrective;• Action.:. Resultst of each audit and evalu-
ation of quality assurance methods. and.activities conducted by the contractor
shall11 be reported to and reviewe~d by management. Summaries of audit findings
wit'h corrective actionsishall be prepared and submitted to top management and
the purchaser.

Contractor quality assurance management personnel shall take necessary
action to, assure that any deficiency in quality assurance methods and
functions is corrected., Deficient areas shall be reaudited as frequently as
necessary until .the required corrections have been made..

Amend. 55
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UNITED STATES ATCMIC ENERGY COM"ISSION OATE December 1973
OJVISION OF REACTOR RESEARCH AMD DEVELOPMENT PAGE - -OF .. _...

QUALITY ASSURANCE PROGR.A21I REQUIRM--.YrS

A HEN D M EN T 1

This .amendment forms a part of' rD F 2-2
dated August 1973

1. Page 11, 3.4.1: Change- to read:.

3.4.1 Engineering Document Review and A•proval. Theqcontract r lshall
establish And imp'le'enc p.r 0c e d ures' tha~t 'provide for -che? revievw and,--,
approval of specifications, drawings, analyses andw other Si-f icant

engineering documents, including dhangýes thereto,. before issuance..
Reviews and evaluations shall be, conducted systematicallyo•ver•i•fy:
o=mple.teness, correctness, and adequacy with respect to. project o.r..,con-
tract requirements, engineering standards, design practices, 'and intended
application. Approval authority shall be evident through sign off f' by.
personnel designated as responsible for establishinfg.the tech-i"c'al..
requirements . Other. personnel shall participate in review and approval
activities as required by the contractor's procedures. Changes to
approved engineering documents shall bereviewed and approved-by ythe
same organizations that performed the original review and approval,
unless the contractor, with purchaser approval, designates another
responsible organization.

20 Page 11, 3.4.2: Change to read:

3oAo2 Document Control. The contractor shall establish and implement
procedures that assure the control of engineering documents authorized
for release and use. Such controls shall assure that engineering docu-
ments and changes thereto are properly prepared, coordinated, and
released by authorized personnel; distributed to prescribed organizations
and locations; and that obsolete, incor:rect, and inappropriate documents

are removed from points of issue or use.

3. Page 15, 4.4- Change to read:

4.4 Procurement Document Review. The contractor shall establish and
implement procedures whereby designated personnel shall review procure-
menat documents and changes thereto to assure that requirements are con-
plete and appropriate0

Amend. 55
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4. Page 19, 5.3: .Changesecond paragraph'to: read:

The contractor's inspec.tion .and test plan shallI establish -:'thoseirspections snd test points: fr= rAw materials through fabrication,
processing, and "assembly at which conformance of parts, components,and systems to design requirements will be verified. For pressure-retaining components, the inspection and test plan shall provide fordirect wall thickness measurements of the pressure boundary. Theinspection and test plan shall specify for purchaser approval the type,frequency, and location of wall thickness measurements as well as themeasurement techniques .to be used..

5. Page 25, 6.5: Add a third paragraph:

Provisions shall be made for the evaluation ai approval noif fieldor supplier-*generated documents by desigknated personnel..
6. Page 30, 7.4.5: Change to read:

7.4:5 Document Control. The contractor shall esta4blishand implementprocedures that ai'S'ur-e control of -ýpreparation`, rý4ieiw,`-approval, release,chageditriurinand usie ofdcuet requti`red :for operation,maint enance,-zan moiiation. ac~tivitiesý. *Do cumen Its, including proce-,dures, -s pecelf Ic 1tI as , operational. analyses§: and, objrecti-Ves,V and insp~ec.-tion and: testl resul ts, shall. be reviewed- and approved by designatedpersonnel' rior to issuance for use.

7. Page 32, 7.5.5: .Delete.

8. Page 35, 8.4: Add a second paragraph:

'The contractor shall audit engineering, procurement. and othersignificant documents, inctuding changes thereto, to verify accuracy,completeness, and currentness and to cause the correction of deficienciesby responsible management.
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UNITED STATES ATOMIC ENERGY COMMISSIOND
DIVISION OF REACTOR RESEARCH AND DEVELOPMENT PAGE 3 OFI1

qUALITY ASSUMACE -PRCGRAi REQUIMMEMS

AMENDMENT 2

This amendment forms a part of EDT F 2=2
dated August 1973

1o Page 21 1.2.4: Change to read:

1.2o4 Unusual Occurrence. An unusual or unplanned event
having programmatic signýiicance such that"it adversely affects or.
potent•ally affects the performance, reliability , security0 or safety
of a reactor or test facilityj or causes injury or potential hazard
to.personnel which may require special evaluation , correction, or

,reventive action to be taken.

2. Page 4, 1.7.1: Addg

RDT.F 1-3T Preparation of Unusual Occurrence'Reports

.3. Page 7, 2.6: .Change to read:

206 Corrective Action. The contractor shall establish and
implement procedures to assure that conditions adverse to quality ,
including unusual occurrences "unsatisfactory practices1 , deficiencies0
failures, malfunctions , deviations , nonconformances, and defective
material, are documented and corrected by responsible management and
technical personnel. The cause of the adverse condition shall be
determined and action taken to minimize or prevent recurrence.
Quality tXends shall be analyzed for improvement in work practices.
Corrective action shall be extended to the work of subcontractors and
suppliers , as appropriate.

4. Page 7, 2.8: Add:

2.8 Unusual Occurrence Reporting. The qontractor shall
establish and implement procedures for the detection0 reporting0
analysis, and correction of unusual occurrences during all phases. of
work in accordance with the requirements of RDT F 1-3.

5. Page 33, 7.10: Delete.
Amend. 55
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U.S. ENERGY RESEARCH A14D DEVELOPhEUT ADiHINISTRATION DATE .August 1973 1E3.
DIVISIONOF'REACTORRESEARCH AND DEVELOPMENT PAGE 1 OF 36

QUALITY ASSURANCE PROGRAM REQUIREMENTS,

1. INTRODUCTION

. Scpe. This standard sets forth general requirements for
planning, managing, conducting, and evaluating quality, assurancepro-
grams for reactor development and test facility projects and associated
processes, structures, components, and systems. These quality assur-
ance requirements are based on proven. practices and provide the .means of
control and verification whereby those responsible for project Manage-
mernt can assure that the quality required for safe, reliable, andL eco-
nomical. operation 'will be achieved. The obj~ective of the programs
covered by this standard is to assure that structures, components,
systems, and facilities are designed, developed, manufactured, construc-
ted, operated, and maintained in com~pliance, with established. eng~ineer~ingcriteria. To achieve this objective, controls are to be established and

implemented at predetermined points, and necessary action taken to pre-
vent, detect, and correct any deficiencies.i

The requirements contained in this standard are intended to cover
the life of a project from concep t through operation. The requirements
have been arranged into the following areas, thereby enabling flexi-
bility for ,selective application of those requirements that are appro-
priate to the project scope.

1.1.1 Management and Planning. Management and .pl-anning 'efforts
include formulation, drection, and documentation of the entire quality
assurance p*ogram; designation of organizational responsibilities for
quality assurance; preparation of plans, procedures, and- instructions-;
training and indoctrination of personnel; conduct of periodic, docu-
mented program audits, and reviews; maintenance of records; and pre-
paration of quality status reports.

1.1.2 Design and Development. Design and development efforts
in the quality assurance program include establishing, controlling, and
verifying design. The development effort encompasses planning, testing,
documentation, surveillance, and closed-loop review, reporting, and
feedback of development information.

1.1.3 Procurement. Procurement efforts include the specifica-.
tion of quality assurance requirements in procurement documents, selec-
tion and surveillance of suppliers, and receipt and inspection of pur-
chased items.

1.1.4 Manufacturing, Fabr.Ication, and Assembly. Manufacturing,
fabrication, and assembly efforts include conformance to drawings, stan-
dards, specifications, procedures, and instructions for t~le control of
materials, components, and processes; performance of in-process and

Amend. 55
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project use shall be subject to authorization by the purchaser prior toinitiation of efforts. In developing such codes, st adards, and iprac-
tices, the contractor shall coordinate with other appropriate organiza-
tions and shall furnish copies of proposed codes, standards, and prac-
tices as directed by the purchaser.

Codes, standards, and practices which the contractor proposes toemploy shall be thoroughly identified'and referenced in design criteria,
analyses, descriptions, plans, specifications, drawings, and other
engineering documents.

3.3.3 Engineering Studies. The contractor shall conductand
document. engineering studies sufficient to establish that the design
meets the design criteria, that. it is based on proven practices, and
that it is adequate, for the intendeda;service, Engineering studies.
should focus on those aspects involved in the intended service, such asoperation, maintenance, in-service inspection and safety, and be based
on analysis of reactor physics, structural stress, thermal, hydraulic,
environmental, and other effects. Engineering studies should include
analysis of "trade offs" and alternatives, identify weaknesses, and pro-vide for incorporation of appropriate preventatlivedesign features,
operating and maintenance practices, and safety precautions.

3.3.4 Parts, Materials, and Processes. The contractor shall
establish methods for the selection, standardization, identification,
and application review of essential parts, materials, and processes tobe used in the project.

The contractor shall select parts, materials, and processes on thebasis of proven experience or qualification for the intended service.Where applicable parts, materials, and processes have been developed andqualified by ERDA or other appropriate programs or are reflected in ap- j E3plicable recognized standards, they shall be used; where necessaryparts, materials, and processes have not been so qualified, the contrac-tor shall recommend to the purchaser appropriate action. If developmentor qualification testing efforts are necessary, the conduct of suchefforts will require coordination by the contractor with other on-goingERDA programs. The contractor shall make every effort to reduce the JE3variety of parts, materials, and processes through standardization.

3.3.5 Design Descriptions. The contractor shall prepare designdescription documents for essential components, systems, and facilitiesas required by the purchaser and in accordance with the latest ERDA 1E3instructions. Design descriptions are intended to provide a means todefine and integrate the various technical, operational, and safetyconsiderations involved; maximize application of past experience; relateresearch, development, test, and backup designefforts; identify inter-faces; and serve as a common technical basis for other project activi-
ties. Design descriptions provide a technical reference for detailed 0component specifications, operational test procedures, and safetyanalysis reports. 

Amend. 55
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3.3.6 Specifications, Drawings, and Instructions. The contrac-tor shall prepae. s ecif ications, drawings,, insftuctions,. and otherengineering documents necessary to define specific design requirements.These documents shall include as applicable,, requirements for detaildesign, materials, fabrication, construction, installation, testing,inspection, maintenance, cleaning, packaging, shipping- storage,-oper-ation, and quality assurance.;

3.3.7 Identification. The contractor shall establish proced-ures for identifying materials, parts, components, and processes on.drawings, specifications, and other engineering documents. The identi-,_fication system shall allow for traceability, through :the use of lotnumbers, heat numbers, part numbers,- serial numbers, or other appropri-ate means, between engineering documents and products. Those materials,parts, and components requiring specific traceability tooriginal.certification data shall be so designated.

3.3.8 Acceptance Criteria. The contractor shall identify with-in appropriate design documen: nts those criteria to be used for acceptance.The documents shall specify the check points. during the work process atwhich compliance with the criteria will be accomplished and:verified.
3.3.9 Interface Control. The contractor shall establishmethods for definition and control of design interfaces among other pro-J ect participants and design organizations. To the extent practicable,a common identification system shbll be used by all design organizationson the items and documents for a given design interface. The contractorshall establish procedures for the exchange of required design data andfor prompt analysis and resolution of design interface problems.

3.4 Document Review and Control.

3.4.1 Engineering Document Review and Approval. The contractor Clshall establish and implement procedures that provide for the review andapproval of specifications, drawings, analyses and other significant.engineering documents, including changes thereto, before issuance.Reviews and evaluations shall be conducted systematically to verifycompleteness, correctness, and adequacy with respect to project or con-tract requirements, engineering standards, design practices, and intend-ed application. Approval authority shall be evident through sign off bypersonnel designated as responsible for establishing the technicalrequirements. Other personnel shall participate in review and approvalactivities as required by the contractor's procedures. Changes toapproved engineering documents shall be reviewed and approved by thesame organizations that performed the original review and approvalunless the contractor, with purchaser approval, designates anotherresponsible organization.

3,4.2 Document Control. The contractor shall establish and Iimplement procedures that assure the control of engineering documentsauthorized for release and use. Such controls shall assure that
Amend. 55
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pengineering documents And changes thereto are properly prepared, coordi-nated, and released by authorized personneloaand disaotributed to prescrib-ed organizations and locations.

Cl
C3

and
ing
For

3.4.3 Engineering Drawing Lists. The contractor shall preparemaintain complete and current lists of engineering :drawings, includ-subcontractor and vendor drawings, which are applicable to the work.

(End of Amendment Page)
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8. QUALITY ASSURANCE AUDITS

8.1 Scope. This section covers requirements for auditing and

evaluating quality assurance programs established by contractors in
accordance with the applicable requirements of this standard. These

basic elements include: planning and performance of audits and evalu-

ations; evaluation of contractor procedures, activities, and products;

reporting of audit and evaluation results to management,,including

recommendations for corrective action; and follow-up to assure achieve-
ment and effectiveness of corrective actions.

The requirements of this section shall apply to the contractor in

performing self-audits and may be applied by the purchaser or its desig- -

nated agency in conducting independent audits of the contractor's qual-

ity assurance program.

8.2 Planning. The contractor shall provide for preparation of a
written plan for audit and evaluation, scheduling and notification of
proposed audits and evaluations, designation of the responsible organi-
zation, and assignment of specific areas to be audited or evaluated.
The plan shall delineate the criteria, methods, procedures,. and formats
for each audit and evaluation. Checklists shall be prepared for each
quality assurance activity or the product to..be audited and shall
include the quality characteristics to be eJaluated.

8.3 Evaluation of Quality Assurance Methods. The contractor shall
evaluate quality assurance methods. procedures, and instructionsfor the

control and verification of activities affecting quality. Quality
assurance methods shall be evaluated by experienced personnel not having
direct responsibilities for the methods being audited.

8.4 Activity Audits. The contractor shall conduct audits of
activities affecting quality on a regular basis. Such activities
include designing, purchasing, fabricating, processing, assembling, han-
dling, cleaning, storing, shipping, inspecting, testing, installing,
operating, maintaining, repairing, and modifying. Activities shall be
audited by the contractor to determine the status to compliance with
requirements of the quality assurance program, established quality
assurance procedures and instructions, and applicable standards and
codes. Such audits should be conducted by personnel familar with pro-
cedures, standards, and codes applicable to the areas being reviewed,
but who have no specific line responsibility in such areas.

The contractor shall audit the preparation of engineering, procure- C3
ment, and other significant documentation, including changes thereto, to

verify adequacy, completeness, and currentness and to cause the correc-
tion of deficiencies by responsible management.

8.5 Product Audits. The contractor shall periodically audit in-
spection areas and re-inspect randomly selected material, product, or Amend. 55
processing that has already been inspected, accepted, and appropriately June 1980
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dentified as accepted by inspection personnel. The number of samples
re-inspected must be sufficient to provide objective evidence of inspec-
tion effectiveness.

8.6 Nondestructive Examination Audits. The contractor shall per-
iodically audit nondestructive examination and personnel certification
procedures eo verify that applicable specification, standards, and codes
set forth in the contract have been implemented and their requirements
are being met.

The contractor shall periodically audit the certification process to
assure that personnel certified to perform special processes have satis.
factorily passed tests indicating their competence in accordance with the
requirements of applicable specifications and standards. Results:of such,
audits and of examinations of work performed shall be used to determine
if personnel need additional training and re-certification.

Nondestructive examination results, such as test data, readouts, and
film, shall be periodically audited by the contractor to verify accuracy
of equipment and adequacy of interpretation of examination results.

8.7 Records Audits. Results of inspections, tests, and nondestruc-
tive examinations shall be audited by the contractor to assure adequacy
and availability.

# 8.8 Reporting and Corrective Action. Results of each audit and
evaluation of quality assurance methods and activities conducted by the
contractor shall be reported to and reviewed by management. Summaries of
audit findings with corrective actions shall be prepared and submitted to
top management and the purchaser.

Contractor quality assurance management personnel shall take
necessary action to assure that any deficiency in quality assurance
methods and functions is corrected. Deficient areas shall be reaudited
as frequently as necessary until the required corrections have been made.
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1. INTRODUCTION

1. Scope. This .standard sets forth general- requirements, forplanning, managing, conducting,. and evaluating quality assurance..pro-grams for reactor development and test facility projec ts.ad associated
processes, structures, components,..and systems. These, quali:ty., 'as"ur-
ance requirements .are: bas ed on proven practices and provide. •the means ofcontrol and verification whereby those responsible for project manage-ment,.can assure that ,the quality required for safe, reliable,. and:ýecoý.nomical operation'will be achieved. The objective of the progra.s-covere 1d by this standard is to assure that structures, components,-systems, and 'facilities are designed, developed, manufactured, construc-ted, operated, and maintained in compliance with established• engineering:criteria. To.achieve this objective, controls are to be established:andimplemented at predetermined points, and necessary action taken"to pre-vent, detect, and correct any deficiencies.

the requirements contained in this standard axre intended! to .-cover..the life of a. p•oj•et fr6m concept through operation. The requiremts.have been arranged into the following areas, thereby enabling i-•
bilit forselective.A apiation-of those requllireens thataeapo

priate to the: proje"t scope.

1. 1. 1 Management and Flanning. Management a.d...annin-ffori.ts,.,:l...:, -:.f art,:.-'include. formulation, direction, and documen ation of the ýentire lquality:assurance program; d4esigation of organizational: responsibilities:fr.
• quality assurance; preparation .of plans, procedures-, and: instructions;
training and indoctrination of personnel;,. conduct of periodic, docu-mented program audits, and reviews; maintenance.of records; and. pre-paration of-quality status reports.

1.1.2 Design and Development. Design. and development efforts.in the quality assurance program include establishing, controlling, andverifying design. The development effort encompasses planning, testing,documentation, surveillance,.and closed-loop review, reporting, andfeedback of development information.

1.1.3 Procurement. Procurement efforts include the specificla-tion of quality assurance requirements in procurement documents, selec-tion and surveillance of suppliers, and receipt and inspection of pur-chased items.

S
1.1.4 Manufacturing, Fabrication, and Assembly. Manufacturing,fabrication, and assembly efforts include conformance to drawings, stan-dards, specifications, procedures, and instructions for the control ofmaterials, components, and processes; performance of in-process and. Amend. 55
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each :drawing, the list .shall .in clude ,specific identification of- the
applicable revision; level of approval required;• 'i, e.', ihich organiza"-.
tions must take _approval action;...and current status, eg. .iný prefa..
tion, issued for approval, released for use.

3.5 Design Reviews. The contractor shall conduct planned and do'cu-
mented design reviews in accordance with procedures to verify. that the
design .meets requirements. Design reviews- are intended to provi•d•e.assur.
ance that studies, calculations, and analyses- involving nuclear efects
electrical, mechanical, thermal" hydraulic,-:'af ey, reiabilit main-,
tainability, and other pertinent considerations are complete and co"rect;
that research and. development:.programs.: an-d tests associated'with the : "
design provide. ýIoptimal. benefits to the design; that materials and design
interface are, compatible; that maXimum use is made of qualified s t•?a
dardized, orapproved part"smaterials, components, and processess !that.
accessibility for in-service inspection, maintenance, or repair is ade-
quate; and, that acceptance' criteria for inspection's and tests are
delineated.,, Design reviews shall be held to 'discuss and resolve techni-'..
cal: problems :concerning design adequacy among the design contractor,
the purchaser, and other project .participants.

The contractor shall identify those components and systems forwhich independent formal design -reviews-are" to e scheduled and .on

ducted by :the respnsible design ,oganization." Design reviews shall be
independent in the. sense that ,:thefie rev:iewers have-r I no direct' responsibil-
ity for the-design', but- are' technic•al•.yt and may be from th.
same organization that prepared the design. Participat ion, in design
reviews should be interdisciplinary, involving key technical personnel,
in the %areas ýof ýdesign:, manufacturing-,".testing,.` qual'ity 'a*ss~uane•,.`' ."
operation, and. maintenance, as.well as.project managementand consul-.
tants, as appropriate-;. Joint design reviews with other ptticipating
contractors shall be held by the responsible design organiza tion when'
design interfaces'are under consideration.-

Hold points shall be established in the project beyond which fur-"
ther design work. or initiation of fabrication shall not proceed. pending
an independent design.review. Each-design review shall be documented by
the contractor in a report that shall include"a synopsis of significant
problems, decisions, and assigned action items. Design review reports
shall be reviewed, approved, and issued by the responsible design organ-
ization and submitted to the purchaser as required by the contract.

3.6 Design Verification Testing. Measures shall be established C4.
and documented to assure that design verification testing activities are
identified, performed, and controlled. Design verification testing
includes the testing of materials, components, features, subassemblies,
systems or processes to verify design or process adequacy, or to obtain
quantitative, data for use in the establishment of designs or process
parameters. (.
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3.6.1 Test Requirements. Design verification test requirements. C4shall be defined and documented intest criteria: reques:ts f•or approval-..in-principle, test specifications, test requestsproduct 'specifications,:€:• Inginer a. d me .ýreuiremen!design- descriptions, or other engineer ingdocuments. TeSt requirementsshall include the following provisions as appropriate:

1. Test objectives.
2. Technical:requirements and restraints.
3. Identification of items or processes to .be tested.4. Test facilities to be used and any modific~ations. :-5. Evaluation of measuring and test equipment.6. Tests to be performed.
7. Data acquisition and reduction requirements. .8. Pre- and,. post-test examinations . .b..9. Readiness -reviews. 

.10. Acceptance limits.
11. Archive samples.,
12. Disposition of test items.
13. Documentationi anda, reporting requiremenuts.
Test requirements and acceptance criteria and changes -theto sh•al'l

be specified or approved by the responsible design.,ý organ.i•zl, unlessotherwise'designated.-.Approval requirements and authorizations for.'planning, procedures, and -changes to these shall-beb defined." &
.3.6.2 Planning. Design. verificadtion, testing-. ,activiti6sha•l"be planned in acco dance -with the test requirements and, coordI•n -d withother design activities.' Planning shall include the:definifion oforganizational responsibilities, the procedures to be 'used, and thesequence of activities and: -milestones. Stat-istical tesdt-desgn. ybused, when economically .warranted. Planning shall also include prois'isnfor personnel and-.equipment protection and other actions to.be tiaken in"'the event of failure or malfunction.

3.6.3 Procedures. Design verification testing activities shallbe performed in accordance with written procedures and changes theretowhich incorporate test requirements, acceptance criteria, and test -methods. Test procedures shall identify test prerequisites includingcalibrated instrumentation, trained personnel, readiness of test facili-ties, equipment, supplies and test items, suitable environments, andverification of data acquisition capability, as appropriate.

3.6.4 Test Items. Measures shall be implemented for the iden-tification, characterization, control, and ultimate disposition of testitems. Such measures shall verify that test items have been properlyfabricated, calibrated, analyzed, cleaned, handled, stored, shipped,inspected, and protected against loss or damage. Essential features ofthe test item shall be characterized and documented, prior to and uponcompletion of testing. Test items which will be used in a facility asoperating units shall meet all requirements specified for such unitsbefore incorporation into the facility. Amend. 55
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3.6.5 Test Equipment and Fluids. Measures shall be implemented c4
to verify that the range, accuracy, and precision of test equipment: are
commensurate with the test requirements. Measures shall ;also be imple-
mented to verify that test fluids are characterized and controlled in'
accordance with the test requirements.

3.6.6 Data Acquisition Equipment and Method. Data acquisition
instrumentation, analytical standards and methods, and data collection
and reduction methods shall be evaluated prior to use to verify accu-
racy, stability, and repeatability. The evaluation results shall be
documented.

a. Commercially available instrumentatiohn or Js~tandard meýthods -for; ;f :
which sufficient information exists need not be evaluatedif used in",
accordancewith established practice.

b. When possible, specially designed instrumentation and methods
.shall be checked out under conditions which will betencounitered in:
testing to verify suitability for use.

Data acquisition equipment. shall be calibrated•, adjusted, ormain-
tained prior to use or at prescribed intervals according to equipment
stability, and the results documented.

3.6.7 Readiness Reviews. Measures shall be implemented* for the.
performance of documented test readiness reviews to verify that all
prerequisites have been satisfied.

3.6.8 Failure Analysis. Measures shall be implemented for the
documented analysis-of significant failures during testing. Significant
failures include any unplanned, premature or incipient failure of testý
items and test equipment. Such measures shall provide for the determi-
nation of cause and mode of failure, an evaluation of effect on safety
or operability, the corrective action to preclude recurrence, and
reporting to appropriate organizations.

3.6.9 Test Results. Measures shall be implemented for the
recording, analysis, and reporting of design verification test results.

3.6.10 Test Review. Measures shall be implemented for the docu-
mented review of design verification test results by the responsible
design organization to determine whether the test requirements have been
satisfied. Such reviews may be performed separately or as a part of the
design reviewprocess of 3.5.

3.6.11 Test Records. Measures shall be implemented for the
retention of test data and results, failure analyses, test reviews,
reports, and other pertinent documents.'

Amend. 55
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3.7, Item, Qual'ification. Items, whoseý adequacy, for service cannot
be fully verified• through studiesor ca¢ulationssha ll be qualified
through design verificationitestin:g,; siil.r-i ty t ýafpreviously quali--
fied. item, or use experience. Design verification testing shall-b-e per-
formed on prototypic items.` unider conditions which are'equal to or 'more
severe than'-those specified f i e. imilariy to-the.
previously ,qualified item :shall be demonstrated and documented in all
pertinent aspects, such as ddesign, anuf acturing methods, ad intended-
service application.: Suc'essful insrieexeineshl cover the.
full, maximum range of design condifi6ns."

3.8 Quality -Recordst•. .Th.e ..contractors compile .and i:inta
recopdsoreand data generted ducrnn u atnd devr1h:eiit-.ýgeler- ade 1 ýd d've ovtent,ý Typi ,cal
records includecds t ad, piaciices, 'aig descrption, Speci
fications and. drawinhgs,zý desg~. da~ta.,arid-stiidi&, a~g re reports,
de~velopment- .plan.s, pro05edui ait ep'~ and 'failuire ep'oiits'.-
Cop .ies. of' records shall be distribut ,ed wiihiný the contractor's organiza-
tion to other participating organizat•ion•s as.. aropriate and provided. to:
the :purchaser as.: requfikred. ,

3,.9 Qual-ity.,Audits.. The cotatrsalrg l.audit quiality
assurance acti e loefit phase in
accordance with the, requirements of Section 8.

CA

Vt

(End: of-'Ain-edment Page)
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areas. Nonconforming materials and,,products. .shall ,_be'. identified, segre-,gated, and disposed of in 'accordance with 4.11..:

4.10 Control of Nonconforming Items. The contractor -shall deve'lop- .and implement procedures to control purchased items.that do noAt, conformto contract requirements. The procedures shall :provide for prompt -iden-tification, documentation, segregation, technical.:review, and- disposi-tion: of nonconforming purchased items.. S.ignificant tnonconformances ..."thatcannot be reworked to conform to requirements shall receive a ..atechnicalreview, and resultant decisions to accept,-repair, ..or returnna noncon- .forming item to its source for correction shall be .supported,.;iby records
of all cases submitted for. action.. When deficiencies• are :,detected
during contract performance, the contractor sall ;promptly -feed back all'information necessary f r corection to _th~e su~pplier: or;, -source.' The,contractor: shl 41'maintain active coord~inat ion; ýwith, suppliers to assurerapid resolutionýbf quality problems.

Items rejected by the contractor and later reSubmitt'eds buythe:sup-
plier shall be identified as resubmittals. In each case, the: suppliershall refer to the contractor's rejection document and shall. furnish
evidence to show that' the cause for rejection has been, corrected.

4.11 Control of Received Items. The contractor shall establish
and implement procedures for identifying, controlling, handling, andstoring received materials and equipment. These procedures shall pro-vide for maintaining records of marking and identification to assure
that the items and pertinent data.can be.traced to.,.the'ir origin. inaccordance with contract requirements. Controls shall be implementedto protect items that deteriorate from environmental exposure or whichmay be damaged during handling operations. Material or equipment thatdeteriorates with age shall be identified, and controls implemented toassure utilization during its useful life.

4..12 Quality Audits. The contractor shall regularly audit qualityassurance functions related to procurement, in accordance with
Section 8.

4.13 Alloy Verification. Items identified by the purchaser shall N4be checked by appropriate nondestructive tests to verify that they con-form to the specified alloy types. The checks shall be performed atthe time permanent identification is applied to a part, at the time ofassembly, or just prior to shipment, except that parts, subassembliesor assemblies with permanent identification applied may be checked atthe contractor's receipt inspection. The contractor shall demonstrateor justify, to the satisfaction of purchaser, that the test devices ormethods will reliably detect incorrect materials.

Amend. 55
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Examples of records include acceptance test data, inspection and
test reports, material certifications, welder qualifications,,quality
audit reports, summaries of nonconformances, and corrective actions...

5.14 Quality. Audits. The contract-orshall: regularly audit quality
assurance functions related to fabrication and assembly operations in.
accordance with the requirements of Section 8.

5.15 Alloy Verification!. Items specified by the purchaser shall
be checked in accordance with 4.13., except for permanently: identified
items with previous, documented checks showing acceptability. The
checks shall be performed at the time of assembly or when permanent
identification is applied to a part..

N4

(End of Amendment Page)
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6.9 Testing, Operation, and Maintenance.

6.9.1 Start-up of Equipment and Systems. The contractor shall
establish check points and procedures to assure that, as a minimum, the
following items are evaluated prior to start-up operations:

1. Completeness of construction activities leading up to the
point of start-up as outlined by construction work planning.

2. Cleanness of items.

3. Availability of start-up procedures.

6.9.2 Preoperation Testing. Preoperation testing plans and
procedures shall be prepared and reviewed by the contractor to assure
compliance with safety standards, prevention of damage to the item being
tested,- and conformance to testing requirements of the contract.

6.9.3 Operation and Maintenance. Procedures shall be estab-
lished and implemented by the contractor for operating and maintaining.
equipment and systems that are used for construction purposes and which
will eventually become an integral part of the finished project, as
well as for assuring the integrity and quality of such items..

6.10 Quality Assurance Records. The contractor shall systemat-
ically compile and maintain records and data generated during the con-
struction phase. Typical records include material certifications and
identification data for traceability; special process and personnel
certification and test reports; inspection and test reports; design
drawings, specifications, procedures; and reports of nonconformance.
These records shall correctly identify the as-built project and furnish
objective evidence of quality. The records shall be indexed, filed, and
maintained to allow access for retrieval and review of information; and
all records shall be protected against deterioration and damage. The
record file shall be maintained by the contractor and transmitted to
the purchaser of his designee.

6.11 Quality Audits. The contractor shall regularly audit the
quality assurance activities related to construction and installation
in accordance with the requirements of Section 8.

6.12 Alloy Verification. Items specified by the purchaser shall N4
be checked in accordance with 4.13, except for permanently identified
items with previous documented checks showing acceptability. The
checks shall be performed at the time of installation or assembly.

Amend. 55
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APPENDIX I

CL INCH RIVER BREEDER REACTOR PLANT

A DESCRIPTION OF THE GE-ARSD-RM

QUALITY ASSURANCE :'PRORAM..

0.0 IJNTRODUCT IION

A Qual ity, Assurance Program has been established by the General Electric `(GE)Company's Advanced Reactor Systems Department (ARSD) to assure conformance tocontractual requirements for the Cl Inch River Breeder React6r PIant (CRBRP),.The contractual requi rements i nvoke Quial i" "Assurance Pro'gr an' Requirements •by'
means of the U. S. Depar-iienf of-Energy, Standai-d . RDT F2-Z .th' ~ogh Aie•dfent1Y.

GE-ARSD Is.a major participant on th-e. CRBRP in the. rol.e of a ReactorMan~uf~acturer (RM), 'havilng been de qtdARy Det1h-',6u -LRM, Y'h
exec6utionh 6f,'responsi-bl]ity for the design;~ ptrodurJi4 ad m~hufactuire of.NSSS sy~stes copnents and 'services~ 1 n' dii prtio of th'e Pr ject ',s
Qu6ali ly Assurance .Program as showin on Fgr1" . 17-1-1.."
TheQ:.Q'uail ity.•,-s 'sur~ance Prograi Mestfab IshJ, toa 6 meet.. cn•uac-ual .-. u l ents

contains,.those elements necessary to. comply with the..Lr'ur,..---nts, of 'Code ofFedera' Regula.ations. Part 50A- "';d 1 11','i.6h..•a It..• i -a: forNuclear+:5 ;ose, P[a, ijpeni '
Nu0,r-,d oP, 6Pl ts and Fuel Prqocessing P ants" (1.OCFR5,,5O, ,Ap nd ix-B11"). forGE-•RSD scopeof..work.. Thi s 'append i-x descr ibes h A I Assunce

Progran meets the appl icable criteria of 1Ope0IFR5O, A xp•bnii• • "..

The. prac t-icesý descr:be'd' herein wi II be appl i,.Jed t6o t.e:p I ann ng, .desilgn,.proneimntand manuf acture of those sy sters~, mpone'Vs ankd truutures
defpind nooeeni, . Ins 3.2• 2 .d .1 d to GE-ARSD .and..
covered In the Contract Scope of Work.

1711-1 Amend. 71
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1 .0 OQRGANIZATIO~N

1.1 GE-ARSD PRODUCT ASSURANCE ORGAGIZATIONI

GE's organizational struct(ure for performing quality-related activities
associated with management, design engineering, procurement, and manufacture
of NSSS systems, components, and servicesi .and the responsibilities and
authorities of key positions within the GE organization, are described in
Section 1.4 of the PSAR. GE's organization chart Is shown on Figure 1.4-8.
The Management organization structure having responsibility for.GE's quality
program Is presented in Figure 171-2. Their responsibil ities- are -.descriTbed
be~low:

TheDepartment General, Manager. of GE-ARSD reports; directly. toý the V ice-~
President andGeneral Manager, Energy, Sy.stems, and. Tchnology DivisIon and has
ov eral res-po n s Ib III ty ,,f or The ;EA Qual t OProqr~.ý`Thes
respo nsib~il (ties In6clu~de':.

(a) Re pr romptly gnificant qual ly probles to the Division Viceq-

..Presid, nt: and General Manager., Energy, Syst66s and ,Technology, Divi'sln
orT communi~cation through' a~ppropr]`_ i~atels ,o the Secto~r

Executi ve'. In addition, when thý,e .se .probl e im s iinvo~l ye i~'s nIf ca~nt legal
and/or reputation risks, communicate ;the piob Iem to or•p& 'at e Legal-'
Qeton. a n d/or crporte .blc R6atl-ons0 4nn Coporate,

.Re.iats.ns,' . '. 0.!onS
(.b) ,Es h a!ids~sue: ,sul~~pport ng prcedu, es .andtake ohero aCtirons for

fu,f I "~I Vg the req'uirements 'of h'e0``0 dQý'QI y
:(c). Noti•fiy the Staff Executive,_ Pr.odtduc,:.Quau.il"o•y;,,.lTecn!ai .ff

Product'Tehnl~ IQaiy.ehia R esouce daSoraforaf TeI no It -gy Sth~f K'' ot Un I shic
repl acerment or rew;ork of a subsantill nature.'.... ....... -

(d) Provide for an annual independent. review and a'sssmentq ofthe

e.Offeetiveness of•the Depairtment Qua s.urance' Prog••mncluding
i compliance with appropriate' coq-tractua',l eeq uin•e-eiet (eg. .TT.nd

The Department General :Manager has responsibility and authority to Issue' and
implement a Department Product Quality Policy. Authority to deviate therefrom
Is reserved to the General Manager. He has delegated the execution of ,the
following responsibilities:

(1) The Section Managers, Clinch River Project, Technology and Speclal
Projects, and Engineering have the responsibility and authority to:

(a) Define the quality requirements and standards for the products
associated with the project(s) assigned by the Department. General
Manager to the-Section and insure that all customer needs and
reasonable expectations are recognized and defined consi.stent with
Department and Company policy.

(b) Approve the quality program to be employed on Section products.

:9
a.•'
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(c) In conjunction with Product..Assurance.. and Seryv Ices Section,,- ,assurethat Section work is accomplshed in compli ance with withe appiicble
quality program and that each produ•t"meets the establlishedq•qua I"Utyrequl.rements..

(d) In cnjunction with Product Assurance and Services Section, Insure,.that supplier's work is accomplished In compliance with the applIcablequality program for those projects assigned to the Section..

In addlittion, .the.SectIon Manager - CI Inch. Riyver Project hlas :the respconslbil Ityand authority to:

(a) Convey to the suppl le..r, the De:p.rtments.1-su,.,a ity req ui•• remen -and.,standards for.each procured product.
(b) In conjunction w-ith .Product -Assurance .suryvei)illance, assure', .that:supp1i-er work-i-s accompl ished icomp I ance W Ith .co ntr act imsp sdquaI I ty . req ui rements. .
(c), Assure that, admitnistrailve speciJi icationsr appi led to, the supljer-mee•t•all1 qupalit, y. needsi and req u iremenl-sby obtaining appropriate, xPeyeWs.and approval s.prifor to incor~por~atlng the p~c if icati on i. ntq,a.contract.

(2) The Section Manager App! icati-onsEn.g•nerfing and Plannlinghs t heresponsibility and authority .,to:

(a) Convey t•he,. customer..s q Ua Ityf ru.•ulremen:and stan-dardst,`.asid;,f Ine d byco'ntr~act, -for each pr~oduct toeach responsi.61 e, ect Ion.(b) Assure that the qua'lFity• of product seevi V.Ice rendered after s:a le. andde iv.very. meets reasonablIe expect'ations o f.i•e cust•cmIer.

(3) The Section Manager, GE'ARS. Financial Operations has theresponsibility and authority, to provide.sound fiUnancial inform~ation, *consistent, with, qua! ity object~ives.

(4) The GE-ARSD' LegalI Counsel has the responsiilt an auhoit to:
(a) Keep Department. Management apprjsed of ..current. laws.-and regulations-applicabl~e t~o, t~he ,acheveentandmainpnance: of produc qua• ity forproducts ~of th' :Deprmet
(b) Assist. Depar••entmanagement in."formiiulai,:ngd product qu a1 it.•.req u ire-mets~l in^ I ghtof laws and regul.'a~tions appl icable to, "Departnient-,products dvi ma regari o s iand/or repoutatýI on risks involved in identifiedrproduct q ualiJty'problems.

(5) The Manager, GE-ARSD.Employee Relations, has the responsibilI.tyi andauthority to: .

(a) Insure the creation andminteanc of .6ýartment envronment. In,w h ich 'empl oyees at all "I Ieveil I s wil I have. an attitude of -striv ing f or.excel lence In the performance of their work.(b) Conduct suitable programs to ensure employee motivation.(c) Insure the employment of professional employees who are qualified forthe high technology work in the Department.

171-3
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The organization of GE-ARSD's Product Assurance and Services Section I's
presented in Figure 171-3 and Is described bel.1ow:.;

(6) The Manager, Product Assurance and Services, has the responsibil Ity
and authority to:,..

(a) Assure that each Department product del ivered to a customer meets the
specified quality requirements.

(b) Identify quality problems In the multifunctional Quality •Assurance
Program Activities and ensure their satisfactory resolution.

(c) Insure that all new work proposals conform to applicable codes and
sta~ndards, and that appropriate quality requirements are defined.

(d) Insure that significant risk to the Company quality reputation are
detected, reduced to an acceptable level, and/or after noti fy ng th6.
Project Manager communic'ated to the Departmnt Geneeral Managefor hisf
information and/or action.

(e) Design and maintain a Quality Assurance Progra. for each Departent
Product.

(f) Obtain customer' baSe'd'"QualI 'Measurem•nt Data. :
(g) Furnish the Staff Executive, Product Quality Technical Reso'urcess Staff

(Corporate Technology Staff) with the Department Product Qual ity
Pol Icy and revlsions as Issued.

(h) Prevent shipment of unsatisfactory prodducts.
1) Insure,by appropr i ate ver I f i cation acti vIties, that Department. workat: the supie'sI e

appl icable quali4ty program.

The Manager of Product Assurance and Services reports at th.e same (
organizational level as the highest line mnanagershaving direct responstbi'lity
for performing qualiJty-relfated activities, an d lias. the, org~nizatincinl f reedom
and author-ity to i deint i fy qual• qity problI:em s "aind"'ehu§ur+e satisfactory re'solll'on,
and to control further processing, deli very, 4 [ahon or operat.on..f .n,
item having a deficiency or-unsatisfactory condition until proper dispo sItion
has occurred.

The Manager,.- Product, A's uraince Clinch RIver -Projpct +reports to• fth`e M6a'naager;
Product Assurance and Services wi ep I sotheMaiager, Clinch
River Project, the Department General. Manager hdt"fh'eVidce' Presid ent-and'
General Manager of the Energy Systems and Technýoogy Divilsionf.T••"The Manager,
Pro uc Assuriance,e C Inch River- Project hasthe oganizational freedm !and

au•thorrity :t6iden'•Ify qual itY' probl'e•ýan .ensure sa tisfactoy resl'ution and
to control furtherprocessifg,' del Ivery, instal ati~on or - operat ionsri oi;f'an Item
having a deficiency or unsatisfactory condition until proper disposition has
occurred.

The authority to stop work is retained by the Department General Manager. The
Manager of Product Assurance .and Services and the Manager, Product Assurance
Clinch River Project are authorized to prevent shipmen tof unati sfact ory
products.

171-4
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The Manager of Product Assurance and Services and the Manager,,.Product. ..
Assurance-CRP are responsible for immedia~te notlficati on to affected
1aanagement, of conditions that in thelr oplnion, require thie" stopping of
engi neeri ng or manuf acturing work in-process.. A'fecfcted manage'ent, upon
notif Ication by the Manager of Product "Assurance"-and "Services. of, 'conditions
that the Manager of Prodicf Assurance and Serv;icesr determines require T e
stopping of work, shall immediately evaluate Such conditlons and inform the
Manager of Product Assurance and Services of the actions to be taken. The
affected manager has the option to stop work activities In his area "of
responsibil Ity until conditions are corrected to the sati-sfactioIn of the
Manager of Product Assurance and Services and the Manager Product Assurance-
CRP. If the affected Manager el ects not *to stop.Work, and the': Manager of
Product Assurance and Services determines that the pl0annedcorrecive actions
are i nsuff ici ent to warrant the cont~inuanceý, of wok,, the Manager of Product
Assurance and Services has the'-:authlority .to require -that the affected manager
immediately justify his actions to the Department, General Manager. The'
Department General Manager wil l. decide the actions to be taken and i{ nf.orms the
af fected Managerý,, and "the Managerý of Product Assurance and'Service~s, and 'the,
Manager, Product Ass~urance-CRP.

The Department General Maiager is cont InuaIlly Involved In appraising the
status of ýthe- qual ity p rWn nd he accomplishments of thIProduct Assurance
and Services organizati~on. Thisis accomplished by means of Monthly Quality
Status Report's and Management Rev~iew- Meetings.

A Monthly Qual ity Status Report containing quality assurance progress andaccompl;:i Ishments, current-pobisinoi-conformances and fail ures wiith thelir
analysi-s and .corrective.'action 'status, qua~l ity trend data;' an'd results .of ,"
program audits., and ;.management reviews, is prepared and transmitted to the LRM,
the Departiment General Manager, and the V-ice Presi dent and General Manager of"
Energy Systemis: and& Tec,.hnology Division. The Manager of Product As sur'ance 'and
Serv Vces anhd the' Manager, Product' Assurance-CRP meet with the'Dep'artment
General Manager on .a.&regul ar basi! s to di scuss the st'atus of th'e Departmien•I' s
quality program .and& accompli-lshents of the Product Assurance and Services
organization.,

The GE-ARSD General Manager w ill 'alrso "have an independent 'review and
assessment of the effectiveness of the GE-ARSD Quality Assurance Progran
performed annuaIlly.

This review to determ ine the- adequacy : of the QA program and ",I:ts: cbmplan ' nce
with RDT F2-2 and 4OCFR5O, Appendix "B," ,wilI be iprepla 6nned, documented, an'-d
w Il identify necessary corrective act;ions. These corrective 'actions will be
communicated to the responsible organization and tracked to assure
compi eteness.
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The responsibil Ity for assuring compliance with the quality assurance
requirements of CRBRP zis delegated by the Manager of Product Assurance and
Services to the Manager, Product Assurance - Clinch River Project and this

position has no other dutles or responsibillities unrelated that would prevent
full attention to Qual ity Assurance matters. The Manage, P•roduct Assurance -

Clinch River Project has the responsibility for devislng, developing and
ensuring the effective execution of the Project's quali ty :assurance program
for the GE scope of the CRBRP project. In performing this function he
identifies requisite qual ity ,assurance activities, approves or concurs in
plans and procedures developed for implementation, recommends delegation of
responsibil ity to lower tier organizations for implementation with approprlate
approval In the requirements and implementation documentation of the lower
tier organlzations, plans and performs control and verification activities to
ensure effective program execution, and manages and directs the activities of
assigned staff members-to accomplish the quality assurance program management
activities.-

In perform ing .these activitiles he i Vs .sup prted by the Manager,.Qual ity
Engineering a'nd Verification-Equipment Projects and thei Manager, Quality
Engineering & Verification-Plant Systems. They have for their scope of work
the responslbil Ity of devising, develdopI ng and6 ensur•ing effective execution of
the, ProJect' s qua li ty, assurance program. Theseýprograms 1nclude the design,
manufacture, test, and delivery of major components. They p1lan and perform
survei I lance of i niternal procurement, control, plan and perform surveilI I ance of
vendors activittes Including source Inspection of product, perform follow up
on audlts, of the :supp!,i er: quuI Ity assurance activitles, and initiate,
coordinate, and cause closureo:fpr;oduct nonconformances and audit fIndings.
AI so, the Manager, Product Assur:ance%- ClInch River Project is responsible to
the Manager, Product, As'surance: and Serv ices f or implementation of quality.
assurance act IvItlIees, in suppor Jof 'all products produced directly by ARSD. On
the Clinch River. Project, thi's will Includequality planning, quality
engineering, and quality control activities in response to qual ty-assurance

I requi rements def ined :by, the project organization. He provides verIf i cati on of,
ARSP engi neering, procurement, 1fabrication, and test iactivities carried out in
support of Project equipment or components supplied directly by ARSD. This
will Include supplier source surveillance and receiving inspection of
materials, as well1 as in-process:inspection of ARSD manufacturing and test

I operations. He also has responsibil ity for the maint enance of: in-house
quality systems, including the issue and control of ASIE code manuals as,
specified for certification of "N", "NPT" and "U" stamp requirements. In
f ul f Ill ing these responslblli:t1es., the Manager,. Product Assurance.- Clinch
River Project has a staff consisting of a Quality- Engineering function, a
Qual ity Control function, and, a .Qual ity Systems function.

The Manager, Product Assurance Audits, Is responsible to the Manager, Product
Assurance and Services for conducting an internal and external audit program
consistent with the CRBRP Quality Assurance Program requirements. In response
to requests from the Manager, Product Assurance, Cl inch River Project - (i.e.
task definitions and schedules), he develops audit plans and schedules to meet
Clinch River Project needs. He is responsible for conducting an internal
audit program on CRBRP Engineering and Procurement activities, including the
preparation and issuance of audit schedules, the assembly of a qualified audit
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team, the preparation of corrective action requests and the follow-up action
req:uired to assure ef -ecti-ve corrective actions are I.mplemented, He, is also,
responsible for condutlng janr external audit program..of suppler activitiesincluding the preparationmand issuance of. audit schedules, assembr ing a

qual if led audit :team,ý preparing findings and .soliciti ng, correct'lve action
through ,contractual channels and the fol low-up act.ion required to assure
effective corrective actions are implemented.

The size of theQA organization is determined from the above scopes of.work
and the current GE-ARSD scope of work.

Management Review Meetings of the CRBRP are held regularly by the Manager,
Clinch River Project.. The CRP staff and the Manager, Product Assurance-Cl Inch
River Project present the status of the Project for their areas of
responsibility at these meetings to the GE-ARSD staff. The Manager, Product
Assurance-Cl i nch. Ri vper Project d I scusses the status of the Quality Assurance
Program at these meetings.

In addition to these project review
held periodically by the Manager -of
Manager, Product Assurance.- Clinch
CWFRP' QuaI ltyt Status.

meetings, management review meetings are
Product, Ass u rance and. services with the
River Project to evaluate the overall

The col lection and mai ntenance of Product Assurance generated qual i ty records
is the responsibility of the ' Manager, Produc Assurance - Cl inch River
Project, the Manager, Qual ity Assurance, the Manager, Product Assurance
Audits, and the Manager, Management Systems.

1.2 PRODUCT ASSURANCE, AND, SERVICES MANAGER'S OUAL[ IF CAT VONS

The Manager, Product Assurance and Services and Managers, Product Assurance
CRP, Product Assurance Audits, Quality Engineering and Verification, and
Quality Engineering shal l have the,.following minimum qual-ifications:

I

Educati-

Experience-

Shall. be a graduate of af four-year accredited Englneering
College or University with a degree 1in Engi neerilng or Science.

General:

Speci al ty:

Shall have a minimum of 10 years, experience in quality
engineering, or manufacturing, assqociatd with nuclear
facil ities or other high technology product areas.

Shall possess a broad knowledge and understanding of Industry
and Government Codes, Standards and Regulations defining quality
assurance requirements and practices. Shall have a working
knowledge and understanding of quality assurance methods and
their application. Shall have at least one year experience in
Qual ity Assurance or be given a Quality. Assurance orientation
course upon appointment.
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Managerial: Shall be experienced in organizing, directing and admini-stering,
an overall program or activity, or a major portion of an overall
program having-broad scope and application. Shall have "
experience in the supervision of personnel and planni~ngland
management of other resources needed to conduct an extensive
qual ity assurance program.

The Manager, Quality Control, shall have the following minimum qualifications:

Education -

General:

Special ty:

Manageri al :

BS Degree, Industrial Engineering preferred. However, suitable
Industrial experience Is acceptableo

See Product Assurance Managers 9 Qual ificati ons-'above'0',,-

See Product Assurance Managers9 Qualificatlons above.

See Product Assurance Managers 9 Qua] if ications aboVe0 .

The Manager, Qual ity Systems shall have the fol lowing minimum qual.ifica:Uti•ons:h,".

Education -

Experlence -

General:

BS Degree, Engineering or Science preferred0o Hcweverý, sulitabl-e
industrial experience is acceptable0

Shal]l have-a minimum of ten years experience in qual-ity,, -A
engineering and/or quality systems Involving high rigor quality
hard~are06

Shal I have a'working knowledge of appl i cable I'ndustry.-ahnd,
Government Codes, Standards and Regulations defining quality
assurance, "program req ui rements0  Shal L, have specif ic knowl*edge-
of quality assurance methods as appl led to design,
manufacturing, assembly, test and supplier control activities0

Shall have experience and training in management planning,
organizing, Integrating and measurement of quality systems or;
similar functions.

Special ty:

Managerial:
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2.0 OUALITY ASSURANCE PROGRAM

GE-ARSD's Product Quality Policy states:

"It is the policy of the Department that:

a) All products offered be consistent with the public interest and applicable
laws and regulations.

b) All products offered be such:as to validate buyers' selection of the
price-performance combination i nvol ved and: thereby contri~bute positively
to the Company's product quality reputation.

c) I n every market segment served, the Department pursites the objectlve•of

a cchri evi ng a reputati on fo6r product qiuality that either equals or exc•eeds
that of any competiltor serving the same segment.".

This policy is implemented by the Department General Manager within the
Departmenit*by assignmnent of prime and contributing respo~nslbi[ ity 'for
Management of the Quality Assurance Program as descrt~ed in Section 1.0 of
this Appendix..

The .GE-ARSD CRBRP QA Program F!s documented 'in the CRBRP Quality Assurance
Progr'am Inhdx (QP) The<QAPI is a-document whlch.proviides a, [Itst~g
those GE-ARSD Procedures, Instructions, or other Documents, to be utiI'lzed In

impl-ementing the specific quality assurance requirements for the program, and
includes *an organ'izdtlonal, chart that• identifis key personnel and their
functilonal r esponsibilri ti!es anid authorities for qiuialitlty assurance

activitiFe. The QAPI is issued .with i.•plementation direct Ir on bythed C einch
River Project Section Manager to those functions an~d/or individuals having .the,
responsibi itly ý'for, impleme•taticin of qual ity-related actiities. The QAP.,is

reviewed anid revised as necessary to reflect, aud~it corrective actions and
procedure changes. The QAPI Is approved by the Manager, Product Assurance I-
Clinch River Project and is subject to review and approval by the LRM The
initial issue and all revisiohns, of the QAPI are distributed both internally
and externally under controllled distribution with acknowl•dgementtreceipt
required. dgmn ree-

Table 171,1 shows a matrix correlating the Quality Assurance Program'
implementing document *to the criteria requirements of IOCFR50, Appedix "B'".

Attachment .171-1 provIcdes aý synobpsis of 'the, GE-ARSD QA Program Documents.": The
measures describing' how GE-ARSD meets the criteria of i OCFR50, Appendix "B"
are contained in the other sections of this appendix.

The docket date of the CRBRP PSAR was April 11, 1975. 'Regulatory gulides to be
addressed prior to that date and other factors to be consIdered are as
follows:

(1) Regulatory Guides in Subsection V. See PSAR Sections 1.1, 17.0 and
17.1.2.1 and the answers'to Questions 411.1 and 411.2.

(2) 10 CFR Part 50, 50.55a. See PSAR Sections 17.1.2.1, 3.1, 3.2 and 7.1
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(3) 10 CFR Part 50, 50.55(e) in accordance with the quality assurance
program. See PSAR Section 17A.15.1.

(4) 10 CFR Part 50, Appendix A, General Design Criteria 1. See PSAR Sections
17.0.5, 17.1.2.6 and 3.1.1.

(5) ASME B&PV Code Section III. See PSAR Sections 17.1.2.6 and 3.2.2.

The Department policy requires that written procedures will be established and
issued. to fulfill the requirements of the Corporate-Product Quality Policy.
These procedures are reviewed and approved by all section managers including
Product Assurance. Authority to deviate from the Quality Policy is reserved
to the Department General Manager. Prime responsibility for implementation
veriflcation is assigned to the Manager0ofProduct Assurance and Services to
monitor and measure the performance of the managemený, and impl ementat.io• areas
to ensure their performance is In compliance with the6 program.
The GE-ARSD CRBRP-Qua . ity AssuranCe- (QA) Progrcam isestablished to cs.ly U dwith

the contractual requirements of RDT Standard.F2-2 which is applicable to

GE-ARSD's scope of work on CRBRP. This program, established to meet the
contract requirements, also contains those program eljements necessary to
compy w.iwth the crl~teri a of: 1OCFR50 Appendix "B" as appl icabl6e to E-ARSDI's
.scope of work.

The major elements of the GE-ARSD CRBRP QA Program are shown in Figure 171-4
and are appliedto the safety-related'structures, systems, and components as'
i sted In nSections 3ý.2 and 7.1 of the PSAR within nGE' scope of work. Each of

the program melements, as shown in Figure 171ý4 is executed by GE-ARSD. GE-ARSD
delegates.Jthe execution of, these e.lements, when japprop iate, to supplii ers•,
however, GE-ARSD retains responsIbility for adequaqteimpliem6ntation an d
performance by their suppliers.

The QA program includes measures for the development, control, and use of
computer codes. These measures include procedural direction and. these
procedures are subject to the audit program, see Section 18.0.

GE-ARSD establishes personnel requirements through the use of position guides.
Qualified personnel with formal training and/or experience are assigned to the
established positions.. A periodic formal performance evaluation of each
Incumbent by his next higher level of management is documented. A Department-
wide personnel training program is utilized to. insure a knowledge and
understanding of Department policies, instructions, and procedures. Corporate
and Nuclear Energy Business Group job-related training programs are also
utilized. For NDE and Control of Special Processes, personnel are trained and
qualified In accordance wlth applicable codes, standards and procedures.

Documentation for formal training and qualification program include the
objectives, content of the program, attendees and date of attendance.
Certificates of qualification clearly delineate the specific functions
personnel are qualified to perform and the criteria used to qualify personnel
in each function.
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GE-ARSD has established training and indoctrination programs to assurethat
personnel performing quality-related activities understand the requirements
and appl Icabil Ity of QA Program requirements. New employees are1requ Ired ýto
attend an orientation sessi-on which includes a familiarization of the
technical requirements of CRBRP and engineeringl and qual i•ty prpogram:practices,.
Training sessions are also conducted to provide instruction in the Policies
and Procedures-to be employed to project/program personnel, qualý;iity ;assurance-
engineers, designers, procurement, and; manufacturl'ng,;personnei.,; Personnel who
perform Inspections, tests, and non-destructive examinations are required to
be trained and qualIfled for each area. of specialty. before they can perform
the activity. Training is conducted in accordance with appropriate
procedures.

Inspections and tests performed at GE-ARSD are, conducted%, in accordance wi.1th
prescribed instructions prepared for th~e spebclf icc Item under considerati on.
The preparation of,,these instructi~ons,ý- Including th, e ýcrteria .consldered is
di scussed iUn Section 10. of thitsappendix. GE-ARSD does assure for all
acceptance tested and deliverable CRBRP equipment, that qual ity-related
actIvies aret operfiormed with, specif ied equipment and under' suitabile

Ienvironmenta~l condi ti ons,, special; sk ilII sý or -processes are used as necessary,
and that pre-requisties, have .been satisfi ed pri or to inspection and•test.i-

GE-ARSD procurement documents implement pert) nent- requi rements of 1 OCFR5i0,
Appendix "B1" by i dentifying the QA Codes and Standards, or portions t•hereof,.
cnhtractualy i mposed on GE-ARSD and other contractual requirements which must
be compli edw .wi-th' by- the Supplier and described in,-the Supplier'sQA pr'ograms
to I nsure tKhat4h e, contract-req u i rements i, mposed on GE-ARSD properly passed on,
to the Supplier and are traceable. In some lnstances, depending. on the Item
being processed, extracts from the appll icabl e Codes and-.Standards and other
contractual requ i~rements are -l-nc lude.d verbatim in !the procurementi documents..

GE-ARSD rev iews ,subcontractor.ý •and.: suppiiier q Q;A Programs against the,,GE-ARSD
contractual ly". ilmposed- port ,,onQs of, appI icable, Codes and., Standards7 and, any.
addi~ti onal Q A requir• ements; incl,ý,uded ;inl the. contractual', document.

The principl-e objectives of the QA program and key functions and elements
which it contains-are not expected to change over the duratfion of th Is
project. However, circumstances may make adv, i sabl e changes I n the
organization, or In the implementing de tails, and such: changes. will be made in
accordance with normal management practices. Th~1s PSAR QA :description will be
rev iewed ;annual ly to. assure •that al L. requi red changes. have -been, documented,
and It will be updated asnecessary. -Substantive changes in organhization-•are
transmitted to the customer :through the monthly Qual ity Status IReport.
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3.0 DESIGN CONTROL

CR3RP design activities.-at GE-ARSD are performed within: ClIjnch Rlver ,ProJect V
and Engineering.Sections. Control, approval, .and& management-of the' design
activities Is exercised by Clinch Rlver Project.: Sectioni..

Assignment of design responsibiliity Is made by the Cli nch River- Project,-and
Engineering Section Managers .to appropriate subsection managers, who In turn
assign the design responsibillity to a functional or technical discipline unit
manager. The unit manager makes Individual assignments to a responsible
engineer for performing the effort. The unit-manager assigned -.responsibilli•ty
is supported by the other functional and technical units as required.

The contractual design basis is defined-.to the. responsible design-
organ izzationa I units by: means of a Projectr Master Plan and Work B reakdown
Structure. DDil'.ctionary. Issued by the CI Inch River Project Section which provides
the del lheati[onof ,the program work scope, Identification of each item to be
de.l Ivered, and assignment of responsibility. Interim direction to accompi Ish
tasks or other,work efforts-not-specifically identified is accompli shed by
means, of the issuance of'-Project Directives. The scope of the design program
I ncl udes activ ities associated withthe-.preparati-on anrd[ review of design
documents J.ncl udi.ng -the correct translat.lon of appl-icabl e. regulatory
requirements and design bases Into design, procurement and ,•proicedural
documents8. Included in the- scopeý •are such act i v I.t i es as f I el d des ign
eng IneerI ing; physlics,- seilsmic:,. ýstress, th'ermal, hydraulic, radiationz, and the
SAR acclcdent. ianalyses:; associated computer programs; compatibility of
materialls;, accessibili ty for inservice inspection, maintenance,' and repair;,.
and qual ity standards."-

System .Des.ign- ýDe script:i.ons (SDDs) provide the principal means of design
definition and control for each CRBRP system for which GE-ARSD has
respons I b ility. -The,. SDD is a comprehensive technical:document util ized to:
def I ne and iUntegrate the Various technical, operational, and safety
cons I derat ions i-nvol~ved, i dentil-fyy Interfaces;.,ý and •serve-as a common tech~ni ca6lI
basis for project activities. The SDDs are responsive to the Overall Plant
Design Descr.iption (OPDD) -req uirements: and prov.i dea techýnical,ý ireferenceand
control for detailed component specifi-catlons,- operational :tesi procedures,
and safety analysis. The, 1Eq u Ipment Specifications4 (I"E,",Specs) similarly
provi.de, the control for !:components, and& define the,-design, fabrication, - - .
quality assurance, testing,• ý,,handl Ing and shipplngýrequlrements. The "El -Specs
are responsi:ve to fthe :SDD req:u.i.rements.,.'. ,The SDDs .and. "E' Specs- :are, prepared
and i.ssued as Ispeci fIcat ions. Where-,requi.red, •pri-nci pal design data are
submitted to the LRM for approval prior- to.-project use. -..

Design definition and control Is established through a technical documentation
structure such that the approved document set, when Issued, provides assurance
that applicable design criteria, code, standards, practices, and requirements
for materials, structures, components, systems, facilities and processes, are
defined and correctly translated into specifications, drawings, and work
procedures and Instructions. Each level In the design definition structure
provides requirements that constrain and control the next lower tier of
documents.
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During the conduct of the design effort, the responsible engineer conducts a,
study to determine what codes and standards,, and theilr speciflc requirements,
are applicable to the system or component under consideration, and the
adequacy of such codes and standards. When, exlstýing codes and standards are:ý
judged to be Inadequate, he initiates appropriate actIon ato Improve the.code,
or standard. The appl icabil ity of the codesT and standards 'Is specified In the
appropriate design documentation. An-element of each document review and
approval, Is the consideration and application of the code or standard to the
design.

Measures have been established to assure: that appropriate quality
requirements, codes and standards are specified in design documents; that
parts, materials, and processes are selected on the-basis of experience• ,and
qual Ification for the intended service; that design. interfaces with In GE-ARSD,.
and with other Project partlicipants, are defined and, control led;-: that designs
are-verified by appropriate methods and personnel; that design definitlon
documentati on is approved and issued .•by •approprýia:te ogan izations; and that ,
design Changes and. devIations-are subject to the6 same-'m'easures :asa applied to
the or i gi nal design.

The responsible engineer defi1nes the quality. standards th-at .areý, appropri.lat'e
for ;hl s design, and documents those-.standards in the ,,spec'ifi~cations,•drawiUlngs,.
or other technical documents. These documents are reviewed in accordance with
established procedures, and changes or deviations from the quality. standards
are Identified, and •contrI olled..' Changes to,,1qual•ity standards ,are handled i n
the samee-manner as ,any other technical changes to the af fected documents.
Deviations: are cilastsed- asL changes if :they appl.y to the. fu lu IIset (or Iot),of ,
production', I tems. If deviations apply- only to;,a specific Item of hardware,
they are .:ldenti f l ed and control led,.wi th.i n the Product Assurance -and Serv I ces
Section. Each deviation Us, documented,'as a -non-conformance i' Item and is
resolved with parti'ciipati on, of -tKhe ,app.opriate techmnical, management, and',
supporting organ•iZation s.

The responsi ble engl neer i'den~t-if iýes and, incl udes !in appropri ate plannilng,',
those engi neeri ng studi es necessary- to substantl ate the adequacy of'the design
for its intended application. Engineering analysis studies focus on those
aspects and considerations involved in the Intended servi ces;, such :as,
operation, malnfenance, in-service inspection, rel Iabil ity, avalIabili.Uty and
safety. The studies are:based on analysis of reactor physics,! structural
stress, thermal, hydraulic, environmental, and other effects, and other
applicable technical considerations. Engineering studies are -documented in
enginee'ring memoranda and formal reports and are included among the.
engineering work records. Computer codes that are used to perform and/or
support final design and analysis activities are identified and controlled,.and
procedures are establishedto assure that such codes are verified as to the
adequacy, of the results they produce.•'

The results of the engineering studies and analyses produce criteria to be
satisfied by the design. These criteria are defined and documented within
design documentation. The design criteria Include performance objectives,
operating conditions, regulatory requirements, safety and availability,
materials, fabrications, construction, testing, operation, maintenance, and
qua I i ty req u i rements.
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Design documentation includes specifications, drawings, and instruct•onsj as
necessary, to define, the specific requirements for: detail desi.gn, materials,,..
fabrication, construction, Installation, testing, inspection, maintenance,
cleaning, packagi:ng,. shipping, storage, operation,, and qual ty- assurance.
Design documentation is reviewed :.by competent ,speci a lists .in many different
flel ds to assure-design. producibil i ty, manufacturabil ity,.. i nspecabity, and
testabil ity In accordance wwith. the establ Ished technical ,, requ.i rements for the
design. * Designdrawings are checked to assure that dimensions and, toleranlces
are proper and compatible w.ith their interface requirements.

Acceptance criteria for inspection and test are developed by th.e responsible.
engineer during the design phase and are ,identifiled In the design .defi~nItion
documentation. The acceptance criteria provide the.basis for. acceptance. or
reject~ion of each designated quali,[ty characteri stilc, and, when approp r i.a te,
specify .the points at which compl iance w il I be accomplished and verified.

Ident[fication and-control--of design interf.aces is accomplished by the
respo~ns ILble engi neler and documented by means of SDI~s, "Ell Specs and- Interf ace
controlDrawlngs (I CDS). The fundamental control document for fudnctionai.
interface data Is the SDD which identifies the system interfaces incIiding
referencing -supportihng .control documents, i.e.', lCDs, and together with CODs,,
comp•letel y def.i nes; requiTrementts for ,every lnterface within ai system. The "Ell
Spec is similarly ut'i i ized to define the functional interfaces for components.

IODs are. documents that Ldentlfy the physical iynterface characteristics
necessary to ensure comp6atibiHity between mating pieces of equipment. IODs
are, di-stributed to, and used by project participants for assuring
compatibility of systems and/or components. Interf ace requirements are,
transmitted to interfacing organizations and concurrence is obtained prior to
issue. Proposed changes are coordinated with interfacing organizations prior
to implementation. For the CRBRP Prboj-ect, the Manager, Project Integration.
and Control who reports to the Manager - Cl inch River Project, has been
delegated the responsibility for coordinating the control of interfaces within
GE-ARSDsl.::scope ofý responsibil:1t4y:, .'Jand for.. :provyid ring Iiaison between GE-ARSD
and other project participants concerning interf aces.

Prior to the Issuance of SDDs and ,E, Specs, Control led Information Data
Transmlittals (Cl:nDTs) are used as a control method for .transmitting. and,....
receiving working level,:design data.

Distribution and control -,,of design documents and their changes is described in
Sectionr6.0 of this Appendix.

The.Managers of theýresponslble design organizations ,within GE-ARSD are
responsible for determining the degree and extent of design verilfication.
necessary to assure the adequacy of finished designs. ýEach discrete desl,gn_.or,
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design .aspect, or change of :des lgn-f.f for, ,orhaving an effec upon a system,
equipment, .component 'or .service, is,'as appropriate, veti-f ed.;fordesign"---
adequacy- by. a des i gn: ,review, independent..calcu lati on,,- I ndependent -checkilng-6or
a qual if lcati-on testi::ng :programz.;: The- factors: .util, li zed ;.:i~n determining.tthie;-
extent of: ides iSgn v er if icati on are-.,the- reIat-aTive;:importanceof qsh design-.actin
to safety anAd relie ab ii: 1ty, the.--uni q ueness ,. of-;-.-,the ,"des ipgn ;and ;the .-.comrp!ex ity ofy .
the ."design .- The Manager. of: ::the. responsi-bfle idesi gn ,organizati on,-desjifgnatesý-an-
I ndependent:rev Iewer or ...revi.ew.. teamb to perform:" the Independent-- calecuil. ation,.
independent check-ing or perform the: desIgn mreview. -GE-/ARSD-procedures require
that inspectjlon .:and test :.specificati ons be; a- subject for design hreview, -. and
they are included, on the. design :review checklist,.. , -Rev iewers areý, technical 7ly.
competent, I ndiv idual-.s who- have noc di rec-t. responsitbi I It/ for.: the:,ý design .-under
c6hs:i deration, "but may :be from-:the.. sameor-ganiz.-ati:onv.(Secti on; Subsectlon or
Unit). D, :r'Des ign, : rovevws and. indepehdent- calcu lations,' Independent- check'i ng. and
their subsequent ýdocumentationp areý planned, cohnducted-.and documented in--
accordance !.wi th" written procedures. Deslign-;revewsare-shown onpProjct plans
an'd .:s~chedu-l .es-.'whi~ch acr-e subject to LRM"-ýapprovali ,Teepn~be~aaeýi,.
requirejdýto resolveothe review team findn. s testing is
u-l I Vized as- ,.the, ,verifillcatiUon method, theýJest ~program, i nc],udes, requ Irements -
for testing under the most adverse design... cond.. n s. Th test-i-ng i-s --

performed as early as possible prior to installation.of plant equipment or
prior ;,to the-p.oý.i~nt ,.when -,t~he,.,:-nstaI-FatlIonwu- pd be 17m irrevers i-bl -e

All pertinent operating .modes. are consi-deeed ."n determ•inig h' e eadverse.
design- cond-,i-ti-dhs. -The6n trol mesie-ap eJoqa fiaintest are,-described-Vh iS Setion 1--of this-Apped'

Independe nt,;:j ch eck,:, .ng s a preplanne~d act i.v-I ty ,for thp ose',, a asp•ecs of- thee •desig
w hi ch requI re deta II ed: comparison-of, the pdesgn to the. desIgwnreq u i re-men-ts;

frexamp ,I e. ,ý-<-;,i~nterf ace compat I b-i I I-ty-~~ id *Ign -method, ;,ca I cu I at I on ar~mn'
and. mti--s7eulI-rements. I t I-s accomiip l-~'ibhd, byrv-I ew- fdsg ouetbyan ineednVeiwr Vefca[ns recor~ded on the appropriate
re view ,.documentati on by approval-/approved-w ith comments/disapproval -
statementts.---

Requ I red desi gn veri f icatil onm for the level- of des.Ign;,ai a ctiity accompl, i shedd i.
performed prior to release for procurement, manufacture, construction or
rel ease to-:another: or ganizatton for use -i-n other :,design acti vi. t ies-except., 1in
those cases-where thi.s timing cannot be,-met such as. whenr: nsufficient..data -
exists. -I I nal I cases-the.. design verification shallbe completed--prior.to
relying upon the component, system,, or structure to- perform its, funct:ion.:.-,

Design and verification.documentation that are subject to procedural control
Include but are not limited to specifications, calculations, computer
programs, system descriptions and drawings Incl~uding flow diagrams, piping and
instrument diagrams, control logic diagrams, and-electrical single line
diVagramzs - --. . . -

The- responsi[bl i -.ti es. of-the veri-f iers ..are- descr-i..bed i.n ..the .procedures.-and
i ncl ude the extent -of the -documentati on: which:.var ies -depending. upon .what -i:s.
verified, the method of verification, and the extent of verification required.
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GE-ARSD draw i ngs, speci f Icatl ons and i nstructl ons are reviewed, approved and
issued In accordance with establ I shed procedures. .An Engineeril.ng:Review:..,-. "'
Memorandum (ERM) Is utilized to record the.review and .comments of -indiyvIduals W
having. competence. to determine lwhether the technical document under...1. +...-.
consideration adequately conforms -to. appl.ilcabl.-e contract .cand •standards.
requirements within his assigned areas of revew. ,Thi's review ..Is ,conducted
prior to approval for issue. The.ERM is ýused -to",designate and record.areasof
review, reviewers, document status, configuration.:control level., :comments;!and
signatures. Review areas Include interface :compatibi.li.ty,. pr~oduc'iýbi-lI-ity.., code
compliance, materials engineering, verification of design adequacy, .
calculation verification, System Design Description (SDD) conformance;, quality
requirements, safety (and licensing) conformance, and, others as)appropriate.
The responsible engineer with the concurrence of his manager, determ-ines. the,-
areas of review required for :Theý parti cular document.-*ý, Therevl-ieWa[ways,
includes a review of quality, requirements, by.,,Product, Assurance ..engineers to
evaluate q~uall ty characteri stics ,and reqUireme ntS,;and.verify that the
document co•a] nts:an or, references the •appopriiie';,,quiirements to achieve,!and,
ver i fy, requi red :qual Ity1.T•h Managert -•,icnslnganReactorý, Syts
I denfl f~les those do'cuments :req uI r:ing h I s'--rev [ew tob eal [U~ite ýreqruirements
essential to safety and/or, licensing..

The responsible engineer eval uates andre.sol vesthecmentsr--eived durI~ng
the review process. The responsible engineer reviews the final document with
the prior reviewers when- there is a; signlfcan-t c hangie or a.sIgn'f•can,"
comment lis n rot md ~uded,6,iAn the~final -docmn The'4,11anager assg~~
responsibility for preparation of thel-'douf•fitn is resýOfiOKbl-tefoI, veri-f liyng'
that technical requirements and objectives have :been met, :necessary reviews
completed, and comments resolved prior to 'apVpoVingthexdocument foilissue.

Al I changes to design,,data.,wh ch hfave ,,been: basel ned(ie. approved by LRM or
eq~uivalednit) 'are i nit Iated' by ýan -EngiVneer'in Chanie Ptoposal'(JECR) ýwhc is c hvehicle: for Identitficatdniof the changeh;. doum'entatloof the' impact of the'

change, and for obtaVin-ingi: approval "Of' 'th6e 'chahge, +Tfhee Engtlneedbrin Cha6nge
Notice (ECN), is the vehicle for making precise changes to speciflc :desilýgn,
documents and Implements the ECP. The review, approval, and release Is
accomplished in the same manner as the original design- document.

Discovery.of a design deficiency:or error In Issued, or ::released,' desIgnw.
documents, that If undetected woul d' have;adversely affect'ed safety-related
structures, systems or components, are documented and:corrected, as:-dl scussedý:
In Section 16.0 of this Appendix.

*The scope of the review process Is governed by the safety-related aspects .-of
the design represented by the document. For those designs that have a role
In prevention or mitigation of the consequences of postulated accldents that:
could cause undue risk to the health and safety of the public.
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Parts, materials and processes are selected by.ithe, respon _sitb I' eeri oný " ,nthebasis of proven experience or qualification for the intended service. For! CRB RP a .common set of material[ data, extrap6l atl,6n,ý.ndi-a nterpretati nscontaihned In ,the Nucl•earý Systems ivMateriaIs Handbook (N S -): a r,.tei baisr o
design definition. However, oeigedito} theASor JBbteflfsedsand ;,hel ."
Pressure NVessel C Gode,, -the Code' data -takes•prcedence.-lfndeed mate-ials
property --data does ;not- -ex ist :either iUn thec'ASMV -code' or the• NSW• prov•isonsexist to obtain approval to use other materials propertyrl ata.7:y submittig.ngsuch data to the CRBRP Materials Task Group. Application reviews areconducted Ifor essentffal cparts, t mater ia is,;. or-processes, andincl-aude, as .appl icable, •(I) evalruatlion,h analysis andtradeoff studles, (2) coordinating'and.-Interfacl ng w ith other. part i cl-pants,-:,(3-) ,-document' rev lews" and 4) ded ignrevie.s.:-..,

Design documents 1, nc I udl-ng changes; :and rev lew iand,;approva -and lverij-f lca:tio•irecords,:are .",ca.col:Iectedi_,. store d, an d mainta m , ned as_ desc•tlbed •in Sett ibi 7O•.O• ̀ofd"th i.s..Appendix . .•. 
.,

0
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4.0 PROCUREMENT DOCUMENT CONTROL

Procurements are inIti ated by 'a Material _Request (MR). The R, Aidentl fles'`;itlihe
material,, equilpment, :,and.: services, to be purchased,-.,references ,th'e iapplUicabl6e
techni cal documents, andý.:qua I Ity ::requirements, and contalns approv'al,
signatures. Procurements -are. initiated by --the responsible engineer -for.
procurement of. plant hardware, orby a procurement specialist :for. .the
Fabrication Shop materials.

Preparation of technical documents (I.e., drawings ,and .specif icatilons)-forr:ýuse
in the procurement of, material, equipment, and services Is .the .responsib:i Iity
of the responsibl:e engineering •manager having technical., cognizance, -over . the':.
material, equipment, and services to be purchased as discussed In Section :3.0
of this Appendix. Included (or referenced) In the technical documents are
design, basis techni cal,-. requirements,; Includi ng, the appl Icable [egulaty.,
req ui rements, components,- and. ,materi a.I l,,Ident lcfIatilon!•requiireeni-nts,visdrngs
specifications, codes, standards, test and Inspection requirement s dan•ad.pal
process Instructions, as appropriate.

The requestor prepares the MR vIn accordance with documented procedures
assuring that the recorded information Is accurate and legilbl/e; referenced
documents are Included with the procurement package; end-product
identification Is recorded, and vendor and sub-vendor quality requirements are
specified.

The Qual ity Assurance Engineer reviews the procurement package to verify that
QA Program requirements are correctly stated, Inspectable and controllable,
and that there are adequate acceptance or rejection criteria. In add•ition, by
audit, the QA organization verifiles that procurement documents have been
prepared, reviewed and approved in accordance with the Department procedures.

The MR is required, as a minimum, to be approved by the requestor's manager,
an authorized Product Assurance representative, and an authorized financial
representative.

The MR, completed and approved, provides direction to Procurement to prepare a
document (Purchase Order, Subcontract, etc.) which becomes the "contract"
between the suppl ler and GE-ARSD. Procurement documents contain the
requirements as approved on the MR.

Procurement documents are reviewed by the Quality Assurance Engineer to verify
that the MR requirements were correctly Included as specified by the IM.

Material Request Changes are reviewed In accordance with the same procedures
and are subject to the same review and approval requirements as the original
documents and provides direction for change to the procurement document. MRs
and procurement documents for spare or replacement parts, of safety-related
structures, systems and components, are subject to Identical controls as
applicable to those used for original equipment.
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GE-ARSD procedures require that prior to contract award, each" Icontendiing
vendor of safety-related, complex and high cost materlals, :equipment and I.serv Ices, be eval uated by Produ~ct Ass uran .ce (and other Department ýfunctionps-asappropriate) to det ne thecapabil ity of. the suppie, r rto: lmeet the
procurement qual Ilty re.qui!remenffs. 'An approved supp•ilier list is -, aInbtaii ned
current and used by Procur.ement to deter-ine That each sdupplier •.Is anacceptable source prior. to.,placement.of the purchase", order. A checklto verify.approved. vendor statu-s i.s 'also. made when the .Qual ity Assurance Engineer
reviews the.purchase order.

Procurement documents, are col Iected, st.ored,
Section 17.0 of this Append:ix....

and maintained as described, .in
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5.0 INSTRUCTIONS. PROCEDURES AND DRAWINGS

The GE Policy Procedures system is- structured: to conf6rm wi~h the criteria for
10CFR50, Appendix I'B' , as -described. herei!-. "The` sytem include• DOepartment
Pol i c Ies and I nstructi ons s,(BR) and Fabricati on. andTest Procedurs. Alsowhere appropriate, functio6nal '.rou•t•otnes are used.,by a mnager to control the

area of responsibil ityi The Department. 6-1lles and Instructions are
prepared, maintai ned, 'and "published, by the' Man6aer, Management Systems'. A,
Policy and Instruction Boardwhichis cha ied by the.Manhger, Management
Systems is comprised of-representatives of each Section:lincl:udi~n;g' Product
Assurance and Services. The Board reviews and concurs in the Department
Pol idces and lntru'ctions- wi.thf ina I -approval I eserved to the-Depatmnt "
General Manager. Amendments are treated in a like manner.:

Department Policies and Instructions (BRs) delineate the sequence of actions-
to be accomplished in the preparation, review, approval., and contrbo •o
instructions, procedures,, and draw.ings, and' they- rprovide ioverall direction for
the conduct of Department business. Inter:i~m authorizat.ion ,Is, pro'ovilded therein
for the preparation of other derivative documents such as Fabricalo.l and Test
Procedures which cover specific fields of intlerest In more detailed form. -The-
responsibility for the preparation, maintenanceand publication of the. .
Department Policies and Instructions is assigned to the Manager, Management.
Systems. All new, revised or amended procedures are approved by the General
Manager following internal evaluation.

The department policies and instructions provide authority to do engineering
work in a disciplined manner. They give direction In. critical areas such .zasý,
design reviews, control of engineering changes, design verification, use of
codes and standards, and other aspects of engineering work.

Fabrication and Test Procedures (FTPs) delineate requirements for fabrication
personnel in the planning and performance of fabrication, processing,
assembly, test, and shipping of manufacturing Items and the operation of the
fabrication facilities. The responsibility for the preparation, maIntenance,
publication, and approval of Fabrication and Test Procedures is assigned to
the Manager, Fabrication Operations.

Drafting Routines, included within the Drafting Manual, Implement Department
Instructions to the extent of prescribing specific practices affecting
engineering documents, e.g., drawings, associated lists and specifications.
The responsibility for the preparation, maintenance and publication of these
documents is assigned to the Manager, Drafting and Documentation.

K.
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Manufacturing process Instructions (MPIs) are prepared to deflne control
Instructions and parameters for complex or repetitive fabrication processes.
MPIs are approved by responsible managers In the fabrication and product.
assurance organizations prior to issue and are referenced on the Work Order
Record (WOR)o

Quality Control Instructions (QCIs) are prepared that delineate quantitative
and qualitative acceptance criteria. The responsibility for the preparation,
maintenance, publication and approval of Quality Control Instructions Is
assigned to the Manager, Product Assurance and Services0

The Department Instructions provide quantitative and qualitative acceptance
criteria to verify that important activltites have been satisfactorily
accompl I shed.

Department Instructions assignthe responsxlbi[ty, to theQ, ual ity, Assurance,
Engineer. for rev iewing ,draw ings, specif l"catj.ons, vand fabr.ication ,dpcumentsto
ensure the i ncl~uslon ,of ,quanti.tative. and,",qual itative acceptance criteria ,:p,,!ior
to reliease for -.fabrlpati, on.-

Instructions for the fabrication of Itemsmanufactured by ARSD are in Wýork
Order Records (WORs)o WORs are prepared for each manufactured Item and, i'n
conjunction with, Manufacturi~ng Process Instructions (MPIs) and Qualilty Control
Instructions (QCls), define fundamental processes. (quch as, welding'9, .
standardized inspections, and non-destructive examination) to be used In
fabricatting any item. The WOR de, ineatps-the sequence of fabrication,
references appl I cabl e techni cal documents, I dentl f.1 es I nispecti on and custcmer
or Authorized Inspector hold points or witness points. Each operation is
required to be signed and.dated to provi de evidence that the operation,,has-,.
been compl eted by an author,ized ind-ivi.dual

6o0 DOCUMENT CONTROL

GE-ARSD; produces. I arge variety of documents. I n support, of, its work on CRPo
The foll owing types of documents are consideredt to be critical to the..;
definition, documentation,_,and control of.the safety related aspects of
hardware and therefore, have strictly control led revilew, approval, and
Issuance requirements:

a. Design documents (e.g., drawings, specifications, stress reports,
safety, reliability and.other analyses) Including documents related to
definition and verification of computer codes that are used to
substantiate desIgns.

b. Purchase Requests.

c. Instructions and procedures for such activities as fabrication,
modification, Installation, test, and inspection.
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d. As-built drawings.

e. Qual ity Assurance and Quality Control Manuals.

f. Topical reports that substantiate designs.

g. PSAR/FSAR,.

h. Nonconformance reports.

I. Preoperational test specifications.

Procedures for the review, approval, and i ssuance of these documents :and
changes thereto are Issued as department instructions and assure technical
adequacy and inclusion of approprliate quality requirements prior to

lm•ementati on. The QA organization, or an ind-ivual other than the, person
who 'generated .:thIe documen't' but qualified in qual ity assurance, rev'iewis and

:ý'concurs:with these documn with regard to QA-rel~ated aspects. Drawings and
specifi.cations are reviewed by a product assurance and services section
employee other than the one who produced them to assure that documents have
bee6 produced and issueld In compliance wIth ipro6cedures.*

Approved changes are Included in Instructions, procedures, drawings, and other
documents prior to implementation of the change.

Procedures are Issued that .assure thiat obsolete or superseded documents are
reoved and repl aced-' by ,appitcabl e.revisions I n.,work areas Fnm •-:tilmely manner.

Master lsts identify the current revIsion of instructions, ,procedu'res,
speci f i cat Ions, draw I ngs, and procurenent, documents.- l,,These I 1sts' are updated.
periodically and distributed to predetermined responsib le personnel.

An Engineering Review Memorandum (ERM) Is utilized to record the review and
comments ,'of individuals havi Ing techi ii6lcaýl corm petenc to determine whether the
draw i ngs,; speci fIcati ons, and-,test procedures, underconslder-ation, adeq uately
conform to applicable standards within hisS as•ghed area of review' as
discussed in Section 3.0 of this-:Appendix.

Engineering Change Proposals (ECPs) and Engineering Change Notices (ECNs) are
utilized in accordance with established procedures to initiate and approval
changes lto Issued drawings and specifications.

The ECP is a document that describes a proposed change to issued'engineering
documentation, and which when approved, authorizes the implementation of the
change to the documents. The ECN is a document that records In detail, the
changes to an Issued engineering document and which initiates Implementation
by the Drafting and Documentation Unit. The Issued ECN is del ivered to the

*Also, Quality Assurance audits are performed to assure that the documents are
produced and issued In compliance with the requirements of the procedures.
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affected organiz ation, e.g.. iManufacturing or Procurement,, for immediate change
in the tech niccal i requirements. . Revi.sion of the af fectedý document isconcurrently: accompl Ished by the Drafting and Documentation Unit.

Procedures require that all changes excepting th-ose, :of a cleri calI typope be
reviewed and approved, as a minimum, by the same organizations that.revieweand .approved.the origlinal document.

Change authority and approval is achieved by means of ECPs. Following the ECPapproval, the change implementation utilizing the ECN is directly accomplishedin the affected documents,, which are then released in revised form to-theusers. Records, are maintained on the approval status of. changes in-process
and this. informati on is, readily available...

Standard dis-tributIon li sts are prepared and, ral ntai ned to provide forinternal and external distribution with required quantitles for issued
drawings and specifications.

Document distribution and control is effected by two functional gr oups -A.Communication Document Control (CDC) and a Technical Document Center (TDC)..The cDC ma intains frles on correspondence, both internal and externalT. TheTDC, ,fl[.es and controls technical, documents; such as, specifications,. drawings.,procedure Distributionlists are maintained to provide revised orchanged documents to responsible personnel. Additional.ly, a library faciitymai~ntainsf Iles on general information and technical reports of a general
nature.-
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An Engineering Drawing List is prepared and maintalned-as a compiete and

current I ist of drawing and specif Ications, Includin'gsuppl lerdrawtings whichý

are applicable, and i*s distributed as a minimum to Responsibl eh Manageqs.! The

Responsible Managers disseminate the information to assure that proper and

current documents are utilized.

Documents controlled in accordance with the above procedures include,: design

specifications and design, manufacturing, construction and Installation

drawings.

The review, approval and issue controls for the CRBRP Quality Assurance

Program Index (QAPI) was previously discussed in Section 2. 0ofthifs appendlix.

The GE-ARSD procedures and instructions referenced in the QAPI are reviewed,

approved, and Issued In accordance with established procedures as discussed In

Section 5.0 of this appendix. Section 4.0 of thi's -appendix describes

procurement document control.

GE-ARSD receives controlled distribution copies of the licensing and principal

design documents,• :I. e, SDDs Issued by the Projec.. These copies are received,

in%+the TechnifcalI obcumeint "Centler" (TOO),'where they are logged 
and then

d Istributed to Responsible Managers. The Responsible Manager red•eiving the

document, i s required to acknowliIdedge receipt In- writfing o theDTDCothTO. The TDOC

acknowledge's receipt "to the issui nfg organization. Revisions to these

documents are received and acknowledged in the same manner.

Manufacturing, inspection, and testing Instructions are included or referenc'ed

on the shop traveler as discussed in Section 5.0 of this appendix. The Work

Order Record (WOR) specifies the applicable revision of the referenced MPI or

QCI. All revisions to WORs are controlled and require approval by the same

organization that originally approved the WORs. Revisions to MPls or QC1s

require a corresponding revision to the WOR prior to implementation. The Work

Order Record will normally remain with the item being fabricated until the

final inspections are completed to assure that the proper revision of

instructions are utilized. For special cases where the Item Is sent outside

of GE-ARSD for vendor operations (e.g., special NDE), the item Is identified

with its Work Order Record Number, but the Work Order Record Itself stays with

the Manager, Fabrication Operations or his delegate, until the item Is

returned to GE-ARSD and they can be reunited.

Document control, relative to source and receiving Inspection of purchased

items, is described in Section 7.0 of this appendix.
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7.0 CONTROL OF PURCHASED MATERIAL, EQUIPMENT, AND SERVICES

Procedures and practilces are establ ished and documentedjto provide assurance
that purchased, materi a l, equii. pment, and serv ices, whether purchased directly
or through subcontractors,ý conform to the bpro-•u týent document requirements.
The QA engileer or design engineer originate requirements or add requirements
after document review. "Procurement.i ncorporates the- re•quiremehts Into
procurement docuuments'In accordance w ith approved- prOcedures. These measures
include provisions, as appropriate, for the following:

o source evaluation and selection,

o review and approval of suppller work plans and procedures,

o appropriate objective evidehce of quality furnished by the
contractor',,

o inspection, surveillance, and audit at the source in accordance
with written: procedures during design, manufacture, Inspection
and test to ;verify complilance with quality requirements,

o exam iation of items upon delivery In accordance with:written

procedures, and

o review and acceptance 'of qua'ltI.ty records. required to be
delivered with the item to the plant site.

The measures described here are applied to ýallI safety-related structures,
systems and- components not fabricated within GE-ARSD's facilities. In the
event anoh-er General ElecttricCompany Division or Department is awarded a
contract: to be a"supl lr to GE-ARSD, the measures described here are
appl icable..

Source evaluation and approval activities are initiated during revlew of the
Material Request (MR) "'by the Q-u a ity Assurance Engineer as di•cussed I n
Section 4.0 of th'is Appendix. I nstrsuct I ons :'are entered on the WR, def ining to
the purchasing organization the approval leveli to whic a suppl ier mustbe
qualified. Approved Supplier Listings contain information such as the product
or service for.which +the' supplier has been approved, and thequal ity level
(including ASME:Code) forwh ich they'' are app)roved suppilers. -The method of
suppliler evaluation may Include past performance, supp i er Quality Assurance
Program Manual review, and/or on-site survey.

Whenever Purchasing proposes to use a supplier -that is not listed on the-
approved suppl ier I 1st or *is listed with a lower approval level, a request for
evaluation is Initiated by Purchasing to Quality 'Assurance, who Is responsible
for performing the appropriate evaluation of the supplier's Quality Assurance
Program. When appropriate, qual fied Englneering, Manufacturlng, Procurement,
etc., personnel participate. in the supplier evaluation to ensure that'a
supplier possesses specific capabilltles. Results of supplier evaluations arf
documented and maintained on file at GE-ARSD.
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The Qual Ity Assurance engineer fol lowing review and ,approval of the
procurement package, discussed In section 4.0 of thl's Appendix, directs the.-
preparation of Source Inspection Plans. ,(SIPs..) and/or Receiving Inspection
Plans, :(RIPs)r. The SIP or RIP specifi es ,,the characteristics to be verifiedby
Inspecir ion or test and the oi nt at which the: i nspectIo •n wil•I I be per frormed d.

The SIP or RI P I s approved by Qua lII1ty. Assurance Management. The SIP or RIP
Includes provislon for. verif icati on sign-off of each requi rement spec If ied.

Suppl ler-generated documents, Incl uding design and, manufacturing drawings and
manufacturing and inspection plans for complex equipment, are evaluated to
determine those characteristics,: and supporti.ng documentation, to be verified
by in-process inspection or witness by'GE-ARSD. Notification of these.
Inspection and witness points Is made to the suppl ler.. Source Inspection is
performed at these points (prior to release for shipment) upon notification by
the supplier.,. Source inspection may ýnot be ýrequlred when- al I quality
characteristics to be ver.i.fied are accessible fbr inspection upon receipt, or
the quallity of the items can be verified by review of test reports, or by
performance of acceptance test.

The SIPss Orii.RRiPs defIne .newhererspecif ic characteristics are to be verified or.
inspected. Source and Receiving Inspection Plans define appl icable Inspection
criteria, quant•tative and qual itative. Receiving inspection,.of suppi er-.
furnished material, equipmentand services for both nuclear and commercial'
1"off-the-shelf" Items, Is performed in accordance with predetermi ned RI1Ps
prior to use.or installation to verify th at':

1) The material, component, or equipment Is properly identified and
-corr~esponds ,with. receivingA documentation. ..

2) Required inspection records, or certificates of conformancewich

attest to 1-he acceptance of material, components, and equipment
are availabl~e and acceptable.. These records are supplied to the,
LRM or site in accordance with contract requirements.

.3) Item-s acceptted 'and, relea'se'd aýcre~ident f led as to their inspection
satus prior,:to forwarding, hem ' to a controlled storage area, or
releasing themforinstallation or further work,.

4) Nonconforming Items are segregated, control led and clearly
identified, until proper disPosition is made as discussed in
Section 15.0 of .ths Appendix.

The results of source surveillance, inspection and receiving inspection are
recorded on the SIPs,.or RIPs and provide appropriate objecti~ve evidence along
with the certifications of conformance statements of the qual i ty of material,
equipment and services furnished by the suppl ier. "

Source. surveillance and inspection is performed or controlled by Product
Assurance and Services personnel. For major procurements, resident

representatives may be assigned to the suppliler's facil.it. ReceiVing
Inspection Is performed by QC Inspectors.
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Personnel performing Inspection, test and surveillance functions are q ual if :edas described in Section 10.O:of thIs Appendix.

A Vendor Case Record routine is specif led ,as,,part of.jthe qual ity- requirement s
and Is util ized .-by the supp:l ier, to.report nonconformances to procurement
requirements dispositloned ý"accept -as [is, or i"repair," as described In Section
15.0 of this-Appendi.x.

Suppi lers' certificates of conformance are verlfled as fol lows:
(a) Material overchecks are periodical ly performed on selected

materlals to verify the accuracyof the suppller's certificates
of. conformance.

(b), NDE suppliers' Inspection and test report results, are verified
by comparing results obtaIned with test specif icatI on
requirements and/or by verifying their NDE results (e.g. by -
reading of X-ray films).

For processes such as welding, suppliers' weld qualification samples may be
Independently verified when appropriate to achieve the required level of
qual I ty.

GE-ARSD plans and performs, as appropriate,, In-process surveillance and
Inspections, fi~nal source Inspections and/or receiving inspectio6ns to veri'fyconformance with specifled requirements.,,

Quality audits are scheduled and performed-.by Product Assurance Audits to,
veri fy-, suppl ier compi lance wi th specif led q ual ity requirements. These audits
are performed.as described in Section 18.0 of this Appendix. Requests for
corrective action are submitted through Purchasing to the Suppl iers f or areas
determined to be deficient. -, -

,The controls sfor: spare and replaceme~nt par~ts, procuredi
to those described in this section of this Appendix.
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8.0 IDENTIFICATION AND CONTROL OF-MATERIALS. PARTS AND COMPONENTS:

Procedures 'are estabI ished to def ine ,engineering ,requi rements'for
i dent I f lcatlon of mater 1-al s, parts, and components.',The' I dentiflcation
requ I rements. Include such Items as model :or p1art nUmber, ýmar'knl hg'method, and
nameplate location. The LRM has provided GE-ARSD the CRP equilpmebnt
identification numbering structure for use in establishing identification
requirements In specifications and drawings.

The identification requirements for materials, parts and components are
established by the responsible engineer during theIlnitial design.
Identification of materials, parts and components Is maintained as required
throughout manufacturIng, fabrication, assembly, test and sh4ipment to the
customer.

Identification and control of materialsa (including consumable), parts and
components fabrlcated by GE-ARSD are specified by procedures. These
'procedure's provide "the means for assuring that only cor'rect' and' acceptable
Items are used during manufacture. Physical identification is specified an'd
utilized to the maximum extent-practical. Identification is made either on
the Item or on recor:6lds' tr aceabl e ,t, the ýi-tem. Where Identification marking'of
the I tern I s use'd, the mark I"ng Is appl ied In a manner that will not af'fect"the
Item's function or quality.
Raw matieral s are identified by taggIng'or ohier'specifi'ed means.

Identif cation includes Purchase Order umber,. Item number, appl icable,
speci f icafi on number/ draw'ing number, materIal 'type, heat, etc.

Materials are introduced Into the fabrication proces's utilizing th&eWork Order
Record/shop traveler ýwhlch provides traceabI Iity -and material identification
requiremens throughout fabrication, assembly, testing and shipping.

The QC Inspector verifies that specified materials are being used and are
correctly identified with the Work Order Record number. As fabrication of
parts, subassemblles, partial ly fabricated subassemblles, and assemblies
progresses, re-identification Is accomplished as prescribed by the shop
planning. The QC Inspector verifies such re-identification operation.

Nonconforming materials, parts and components are identified and segregated as
described in Section 15.0 of this Appendix.

Requirements for Identification of purchased Items are Identified In
procurement documents in Section .4.0 of this Appendix.

Purchased materials, parts and components are verified when received to assure
that the identification conforms to the requirements specified by the Purchase
Order, drawing or specification as described In Section 7.0 of this Appendix
and Is traceable to certifications. Only those materials, parts or components
that conform to their identification requirements are accepted and released.

Records that provide traceability of materials, parts or components quality
history are accumulated and maintained as described In Section 17.0 of this
Appendix. -9

171-26 Amend. 74
Dec. 1982



9.0 CONTROL OF SPECIAL PROCESSES

Special process requirements are specified as part of the technical
documentation as described In Section 3. of this appendix., The crilterIia for
establ I shi~ng special process consi~sts of two (2)basic categortes.

(1) NDE where the results can be correlated to the control of essential
parameters.

(2) Fabrication processes such as welding, heat treating, bonding, coating,
soldering, plating, hard surfacing and cleaning.

Special processes performed at GE-ARSD, such as welding, heat treating,
nondestructive examination and others are accompli ished under control led
conditions. Personnel performing special processes are qualified (in
accordance w Ith written procedures) and certifled as requlired by codes or
other contractual documents. QA approves the criteria established to quul Ify
the process,. witnesses the qual Ification performance as appropriate and
approves the resul ts of the qual if I cation.;performance. Also, Quality
Assurance verifies the accomplishment of the special process operations.

Special process operations are Identified on the Work Order Record (WOR) and
specify the specific procedure or instruction to be utilized.

Nondestructive examination procedures are prepared: or approved by' a Level: II
examiner to define nondestructive examination requIrements. The procedures
define the methods, equipment, acceptance standard and f inal examination
record requirements. A nondestructive exam ination report Is completed for:
each examination performed which documents the technique used, the examinatilon
resul ts and i dentif ication of the certi f led examfiner, who performed the'
inspection by signature, level and date. In addl-tion, the certiifIed exam iner'
signs.and dates the WOR. NDE personnel are qualified and certified in
accordance with ASNT, SNT-TC-1A. Personnel. are periodical ly recertif"Ied.ý
Records that substantiate nondestructive examination personnel qual if icatiQns
are maintained by ARSD.

Welding procedure specifications are prepared by a welding engineer and are
maintained in a GE-ARSD welding manual. Welding procedure specifications
contain the methods and the essential and non-essential variables. Welding
procedures and personnel are qualified In accordance with appl icable codes,
standards, or other contract requirements. The wel ding procedure
specifications, the record of welding procedure qual ification tests, welder
performance qualification tests, and the certified test reports are maintained
as qual ity records.

Heat treatment operations, Including post weld heat treatments, specified on
the Work Order Record when subcontracted to heat treat suppliers are
controlled as described In Section 4.0 of this Appendix. Heat treatment
records in the form of time temperature charts, or data with furnace
identification, are obtained for each operation and are maintained as quality
records.
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Cleaning and other special processes when used are documented in written
procedures prepared by Manufacturing Engineering.

Control of special processes for purchased 'items i.s ,specified on procUrement
documents as described in Section 4.0 *of ýth is, Appendi X'iand veri,f ied 'as
described In Section 7.0 of this Appendix.

0
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10.0 lINSPECTION

Inspection and acceptance test Ing' is--performed 'by Qual Ity." As'urance personnel
who are organizationally independent from organizations responsitbl e[for f r
performance of the activity being inspected. Inspecl'on and tethg"'are'
performed to procedures by trained and qual if Ied personnel. .Qual ification Vs
based on demonstrat on of-proficiency,; si1l, nkow e geor exp0p•i•c•. -At i s
the responsibility of Qual ity Assurance management to assure that personnel.
under their direction receiveýappropriate trairFning, iiainiitain 'qual ificatirbns
current and receive remedial training when qual ity trends indicate the ,need-
for retraining.

Inspection planning, defining the characteri"'sti'cs"''t6be inspec•ted':M'mbthod of
Inspection, drawing acceptance and rejection criteria and requirements .f~or
recording of Inspe6t-Ion resu ts are, documened or referenced asa-:t f tle
Work Order Record as described>1.n SectI on 5.0 of sihls appendi ',X Te O, is -
reviewed by QA prior to Issue to assureb that alIl mandatory hol ,d po~ln'ts are
Identif led (e.g., In-house, customer-, Al, etc._). For ASME.:code Ifemns, , the WOR'
Is reviewed with the Authori zed inIspact(or for h1is designationýbn of ma r ndatfory
hold and check points. All Inspection operations are. signed 'andtdated as-
verification of...completlon. Inspection and NDE reports, of the esu Ilts are
referenced on the WOR along with the Nonconforming Item Record..-nummber wb-,hin
appl lcable.. The Inspection planning contains reference to procedures,
drawings and specifications, by revlslon, when needed to periform. the
I nspection.

Personnel who perform nondestructive examinations are qual Ifled and:,certified
as described In Section 9.0 of this appendix.

Whenever direct measurement is not .possible, process surve Illance i0s ut:H il izbed
as specified on the WOR.

Modification, repatir, rework and replacement operations are specif iTed on,,Work
Order Records, and such operations are completed and i nspected.the same: as :,the
original Item.

Inspection results are reviewed by Quality Assurance personnel prior to,
release, of a product for shipment to provide assurance that inspection
requirements have been satisfied and that proper records have been prepared.

Inspection of purchased Items Is described in Section 7.0 of this Appendix.
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Inspection and test records contain the followlng where applIcable:

.a. A descrliptionof. the type,.of observation. .

b. The date and resu It of.' the. inspe cfton-or -test.,

c. I..nf orm at ion related' to conditionsý adverse to"q ual ity.

d. Inspector or data recorder .dentification.

e. Evidence as to"the acceptability of the results.

f. Act•Ion taken to resolve any: di screpancies-.noted.

The inspection pl anning inclludes desil gnfation of the necessary ,mefasuri-ng and
test equIpmn I ncLudi ng accur .acy eu i, r 6,e nnt s.

i
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11-.0,TSCORL
Test programs are identified'and documented in accodanceith estabiished

pr6cedures. The test program-s 'over.al] required tests, including,-as
a ppropr.iate, prototype/qua..lif i.cation tests, hy drstatic tests of pressure
boundary components, in-process tests of manuf actured items, and proof and
acceptance tests. prior to Installation.

Technical documentati'fon In the form :of :spe•if•a•t ons and drawings defi ne•he
requirements for in-process tests, acceptance"tests, and verifi8ati ontests of
performance character i st i cs.

Operating and Test Procedures are prepared by Engineering and. issued .as
specifications to define the operational requirements and test procedures for
conduct of prototype/qualification, proof and acceptance testing.. These
procedures: (a) define the test objectives, (b) describe the. test item and,
.interfaces with the test fac!.I ity, (c.)-:describe uniqlue, handi6n9g req-uirements
and equipment, (d) describe the test r de+tails, Inlu1di.tng aceptinnce and
rejection... criteria contai ned in app, lcablle ,,desi.gn--L documýednt.s., and environmental,lim',it'ations, :(e) Item".ize the parameters-to be'U measuracucy requirements,

listrrumentation response characteristics, range of variables to be measured,
error anal ysi s. requirements, (f) provi-de instructibons. for: dataý cotllection,
reduction, analysis, and retention, (g) describe faciit.-l.]y/. an.d f ac IiIl Ity
equipment requirements, and (h) Qual ity Assurance Inspection and check points.
Test Items failing to meet specified performance req~u..irements dre documented
on a Nonconforming Item Record and 4dispositioned by a.Meil Revi-ew, Board;

consisting of representatives from Engineering and Qua lity Assurance, and for
rework and repair dispositions a manufacturing engineer.

The Material Review Board is responsible-for determining that items repai red
and replaced are tested in accordance with the original or accept'abi.e
alternative design and test requilrements.

Responsibil ity for acceptance of prototype/qualification test results :is
assigned to the responsible engineering manager.

Tests required to be performed during the manufacturing process are. identified
on the Work Order Record, the prime controlling document for all manufacturing
operations, including testing. Quality Control Instructions (QCIs) or
Manufacturing Process Instructions (MPIs) are referenced on the Work Order
Record and provide detailed instructions for In-process and final acceptance
testing of items, including (a) Instructions for test method, equipment and
instrumentation, and (b) test prerequisites, such as calibrated.
instrumentation, equipment, perso'nnel qual If ication, condition and status of
Item to be tested, environmental conditions, acceptance criteria, and
documentation requirements, for acceptable and nonconforming items.

.The Work Order Record contains provisions for designating and sign-off of HOLD
and CHECK POINTS by the Authorized Inspector or customer representative.
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The "Test Author iz at I on and Record" :(TAR) Is used to•I dentify the requirementsof tests. wh ich. are not.performed during the manuflactulig procss. nThe TAR

serves the same purpose, as,.th~e WkOde Re'cor d"1 a nd h~as_,prov Is Ion s f or
identifying hold, wijtnes inpctIon etc. pit's.,.durI~ngth~e test sequence'.

Responsibil ity for review and acceptance of in-process and final acceptance
test. results is assigned to the del.egated Product Assurance Manager. The TAR
is reviewed by the Quality As'suran''e".organiz.ation .pri or to. Issuance.
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12.0 CONTROL'OF MEASURING AND TESTEOUIPMENT

Tools, gauges and instruments used in. measurement,, inspection, and monitoring
for product acceptance are calibrate and recalibrated at specified intervals
based on the requilred accuracy, purpose, degree of usage, stabil ity

I characteristics.€, antd other condit•ions .ý'affecting the measurement and they are
control led in accordance with establ ished- procedures'. Procedures-requir reI that
calibration standards have an uncertanty (error) requirement of no more than
1110 to 1/4 of the allowable tolerance of the equipment being~calibrated.
When this is not possible, procedures require the equipment being calibrated
to be within required tolerance and the basis of acceptance Is documented and
authorized by the Manager Development Tests and Plant Materials Operation.
Measurement and test equipment is calibrated utilizing standards whose
calibration Is traceable to the U. S. National Bureau of Standards, accepted
values of natural physical constants, or standards% derived by rational
self-calibration techniques.

Responsibil i'ty for cal Ibration of test instruments is assigned to the GE-ARSD
Development Test and Plant Materialis Operations which reports to Manager -

Product Assurance and Services. Responsibillty for calibration of tools and.
gauges Is subcontracted. Included within this responsibilIty is performance
of initial and periodic calibration, establ Ishment of calibration frequency,
calibration standards, calibration procedures, records and notificatlon ofProduct Assurance when equipment is found to. be out of calibration, and
identification of calibration status.

The assurance that tools, gauges, and Instruments used for product acceptance
are of the proper range, types and accuracy to verify conform'ance to designrequirements I.s the responsibility of Quality ASsurance. Surelillance Is
maintained of tools, gauges, and instruments being uti Ilzed .by in'spection and
manufacturing to assure that they are within current calibration. If a tool,gauge or instrument :is found to be beyond Its calibration due date, it is
removed from use by the Quality Control Inspector affIxIng a Quality Hold Tag.
When a tool, gauge, or instrument is foundto be out-of-calibration during
periodic recalibratlon, Quality Control is Immediately notified by the source
performing the calibration and informed of the nature and extent of the error.
An Investigation Is conducted to determine the materials, parts or components
affected by the error reported. Based upon the Investigation results,
re-inspections are made to verify the validity of the previous readings
obtained. Unacceptable materials, parts, and components are submitted to the
Material Review Board on a Nonconforming Item Record for disposition as
described in Section 15.0 of this Appendix.

GE-ARSD utilizes procedures for control of measuring and test equipment which
conform with the requirements of RDT F3-2T, Calibration Program Requ~rements,
and the Measuring and Test Equipment Calibration and Control Requirements of
RDT F2-2. These procedures require the use of identification labels toindicate next calibration due date.
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GE-ARSD's major subcontractors and suppliers which have RDT Standard F2-2
imposed, are required to meet the applicable requirements of ý` RlJT Standard
F3-2T, Cal ibration Program Requirements, and the -Ieasuring.and Test Equipment

Calibratfion ia nd..:. Control,.. Requirements of RDT Standard F2-2. All other
suppl iers are, requiredto. omeet other cal ibratlon standards establ ished by
government or industry. Vendor surveys :and,, audits verifyj that these
requirements are being compliled, wIth.-

0
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13.0 HANDLING. STORAGE. AND SHIPPING

Procedures and instructions are. establ ished tco provide control of handl ing,storage, cleal nig, packagI ng , preservI ng, shi ppI r elease and shipping ofmaterial; and equipment as necessary, to prevent •damage, deterloration or lIoss.during manufacture and :shipment., Whennecessary for a particular' item,special coverings, special' equipment,- or special environmental conditions;such as, inert gas atmosphere, ,specific moisture cointent Ilevel s, andtemperature levels are specified by Engineering and verffiled by ProductAssurance. As required, special markings or instructi-ons are used toidentify, maintain and preserve a shipment, Includingýindica+io6n of' e'presence of speclal t'environments or the need for sp4cial con'trol .
Technical documents, such as specifications, specify 6 -thelreq'ui rementsappl icable to special handling, preservation, storage,. cleanlng, ,packing and.sh I pping. The shop traveler sis preparedby Manufacturing Engineering toprovide instructi ons' for performingthese activities.

For both GE-ARSD manufactured Items. and for direct-to-site procured equipment,Productl ,Ass'urance veri ffesý that: i~den'ti f I d q ual ity req u Irenents h ave beencompl eted prior to product sh'ipment releaseg.. These verificatilon activities,are discussed In Sections 7.0 and 10.0 of this appendix.
Necessary instructlions or guidance fori Site lin~spection, handl ing,preservation, storage and' spec'ia~l c-onthro6l's are prepared and 'ate del ivered tothe Site prior to or at the time of component shipment.
GE-ARSD englneering personnell establi sh' -the requilirements for special handling,preservation, storage,' cleaning,, packagfng and shipping. Personnelaccom pli: 1shi.ng, these i .actti vit ies ý are hired to fill job descriptions whichincl ude jtobiquaif ication requirements. Performing personnel utiliizedocumented procedures to accompli sh these-activities. For any udn Ique task ofthis type for which a procedure does not exist, an instruction or procedure isprepared and proper training is accomplished prior to use.
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14.0 INSPECTION. TEST AND OPERATING STATUS

The Work Order Record is Uthe prime contr~ol 1Ing document- for al I I-n-process
manufacturing Inspection and test operations at GE-ARSD.-, The Work Order
Record del Ineates the sequence of operations to be performed and is used to
document comletion of machining, aassembly, welding, Inspection, exam-inaion
testng, preparation for shipment,rand other •operations. The-Work. Ordder'
Record accompanies the Item throughout .t1he .manufacturi ng process. It-.,i
Identifies the I tem at alI stages of manufacturi!;ng and :provides the:,status$ of
manufacturing Inspection,. examination and t, esting status. As each sequential
step Is accompl Ished, verificatlon of- completion Is made by the performer,
affixing his signature, 'date and pay number .to the WorklOrder Record.,
Application of welding stamp Is made directly on the part or on weld maps,
referenced on the Work Order Record..

By-pa'ssing of iJnspection, test, and other critical operations can onlyy be
accomplished by revision of. the Work OrderRecord and approval of th Qua i!
Control Engineer. pot u

At completion of i-he manufacturing cycle, the Qual ity, Control -Engineer
verifie's that al I sign-offs required on the Work Order Record are completed.

During the
segregated
control. of

manufacturing process, any item found to be nonconforming is
from. conforming items and identif ied witha aQualfi•ty Hold tag. The
nonconf.orm i ng i tems,• is dciscussed In Section 15.0 of thi s :appendix.

GE-ARSD imposes requirements on subcontractors and suppliers for
identification of wiltness, and,.hol d points! in design, fabrlcation.and te'st
cycles for GE-ARSD parti ci pat!ion and speci fi es that audi ts will be conducted
by GE-AiRSD. Suppl iers are requilired to submit for approval a program schedu-lie
inc uding manufacturing• and test activities. GE-ARSD then identifies wi-tness
and hold poilnts withi.n thie."Schedule. -

~0
171-32 Amend. 71

Sept. 1982



15.0 NONCONFORMING MATERIALS. PARTS OR COMPONENTS

GE-ARSD controls materials,, parts, components, and servi.'ices i nc ludi ng
computer codes) which ido not conform to specifiled reui reImnts in accordance
with documented procedures i n order to.prev~ent thei Inadvertent use, further
processing, or shipment. Procedures provide for identification,
documentation, notification, segregation, eval uation, *and di'sposition Of
nonconforming items.

Nonconformances are identified during inspection operations performed by
GE-ARSD or by suppl ler notification. ,Nonconformances are.documented'by
GE-ARSD Quality Control personnel on a Nonconiforming Item Record (NIR) or by

the suppl ler on a Vendor Case Record (VCR). These documents describe the item
idehti f i6cati, on, reference the appl icable drawing, speriflcatlon, or standard,

and describe the Odetail s of th, .nohcohfbdrance.

GE-ARSD fabricated items found to be nonconforming during manufacturing
inspection operations are removed from the production flow,,segregated In a
quarant I ne area (size permitting), identifi ed by attachment of"a Quality Hold
Tag prepared by the QC Inspector and recorded on a Nonconformance Record:
(reverse side of the Work Order Record). Nonconformances which cannot be
reworked to the drawing or specification using Standard Shop Practices and;
Procedures are further documented on an NIR for disposition by the M.R.B.

Purchased Items found to be nonconforming at Receiving Inspection are
Identif led with a Qual ity Hold Tag prepared by the QC Inspector. The NIR
serial number is recorded on the Quality Hold Tag and Receiving Inslpection
Plan to provide cross reference Identification to the document subm~itted. for
MRB disposition.

A Material Review Board is established to evaluate and determine disposition
of NIRs for items that cannot be reworked and for VCRs. The Board consists of
authorized members representing Engineering and Product Assurance. The
Material Review Board's disposltion and directions are recorded on the NIR or
VCR. When the nonconformance is associated with an ARSD manufactured item and
the Item disposition involves rework or repair operations, the concurrence of
a Manufacturing Engineer is also required.' Material Review Board dispositions
of "Repair" or "Accept as is" for end items are submitted to the LRM for
approval, as required by contract, and on ASME Code materials, parts or
components are also submitted to the Authorized Inspector for his review and
concurrence..

Items dispositioned as rework or repair are reprocessed and re-inspected using
the Work Order Record to assure that the reworked items conform to drawing or
specification requirements and repair items conform to the repair procedure
req u I rements.

171-33
Amend. 71
Sept. 1982



Items dispositioned as reject are quarantined and ultimately d.isposed of
either by scrapping or returning to the supp lier., Manufactured ti-ems, when
scrapped, are marked or deformed to preclude their use. To provide assurance

that all actions are coml.ete, incl uding C/A as descrIbed In Section 16.0, oneach Nonconforming Item Record ..processed, a inal review and..close-Otif the

document Is performed by-signature of -'heQual 6ty Assurance *#6
Representative.,

Copies of NIRs and VCRs are made part of the Inspection records which suppo'rt
the quality of the material, part or component. Copies of NIRs and'VCRs are
al so forwarded to the customer as part of the records package as required to
fulfill, code, specification or contractual requirements.,

NIRs and VCRs are analyzed by Qual ity Assurance personnel to determine' qua lity
trends and categorized by responsibl e. funct-ion, f-ault code and fault category.
As adverse trends are identif led, corrective- aicton his initiated. Qual ity
Trend Reports. are generated and forwarded to affected management for
information, and action.,:
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16.0 CORRECTIVE ACTION

Conditions that are adverse to quality (such as nonconformance, failures,
mal functions, deficiencies, deviations, defective;materilal, defective
equ.i pment and other anomali:es).,1 ident i!f ied •both internall:y and externally are
processed for corrective action In accordance with establiI shed, GE
req u I rements.

Corrective actions are initfated foll.Iowing the, determ irnation of.: a conditionm,
that is adverse ,to qualiAty ito preclude-its recurrence..GE identifies,
.documents and implements these corrective. actions in accordance: withdocumented procedures that are rev iewedý and issued as .,described in Section

2.0. Corrective action requirements result from evaluations of ;purchased.and
fabricated item nonconformances as described in Section 15.0, design' errors
and def iclenci es as described ,In Section. 3.0, and audit resul-ts as described
in Section 18.0 of ,th is Append]ix.- Proposed corrective action related to
nonconformances, failures, unsatisfactory conditions and audit fIndingsi.ar-e
reviewed for adequacy.-by:,Product Assurance with subsequent f 1 lowup for ti mely
C I oseou~t.

The Unsatisfactory Condition Record (UCR), Corrective Action Request (CAR) and
suppi lers Corrective Acti.on Request (SOAR) are used to document requirements
for corrective actionand 4folfl ow•up. UCRs are initiated by GE-ARSD personnel:
who become. aware of,. a prob.lem outside of any formal audit activity. CARs can
be i ni tijated by Qual ity Assurance personnel and others actihng In• audl t
capacity- as a result of" inernal audit activities. Deviations Identified from
external audits require that-corrective action by the Supplier be Identified
and subm~itted to GE. Request for corrective act ion for def iencies discovered
by source and recelving inspection on s.upplier products are made using the
SCAR,. when appropriate.-

UCRs -and CARs are directed to responsible organizations describing the adverse;
condit ons and reque.sti ng corrective action to alleviate the problem..
Responsible managers, at Suppli ers are required to respond to the request
within 'a ,predeterm ined- time ,,peri od.: The recipient complietes and returns the
document to •the issuing organizatlionfor review and-acceptance with follow.-up,
reviews performed to assure that. actions committed are impemented and
effective. Upon determination that the action taken has been implemented and
is effective to preclude recurrence, the CAR or UCR Is closed out...... All CARs
issued by Product Assurance Audits which have overdue response or action dates
are listed on a Monthly Status Repor~t. di,.stributed to Management, and reported
at appropriate:Management Review Meetings; - -

CARs and UCRs may Identify problems that require reporting by other reporting
documents; such as, Failure and Unusual Occurrences Reports.. These. reports
assure that appropriate GE-ARSD Management and customers receive notl fIcation
of unusual occurrences requiring technical evaluation or corrective action or
that impact safety. -
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17.0 QUALITY RECORDS

GE-ARSD col lects, stores, and maintains .records :necessary to provide
documentary'evidence of the quality of items',,and.serv,,ices In accordance wi th
Procedures and Practice.

The scope of the Quality Records Program includes results of reviews,
inspections, tests, audits, and material analyses; monJtoring, of work'
performance; qual if icatlon of personnel,, procedures, and -equtpment; and 'other
documentation such as draw ings, -speclif ications, procurement documents,*
calibration procedures and reports; nonconformande reports;.and-corrective
action.reports.

The records are accumu I ated and processed for :"sh ipment to the customer to be
permanently stored. The processing of -the records is performed in a
ControllIed access araand they .a're'. avai'lable for~ review upo'n reque~st.: The.control: led access "area has fire, r fI oodIng,1 and envwtonmertalcontrol-,that
comply with. the requirements and regul:at•ions covering office space pro61,ded
for employees.

The Manager, CRP is respons i~ble for establ i sh-ing a Quality Records iManagement
Sysýtem: ;and, :itS implemen-tation th~rough .ýthe •Department'!s proceduralsyi•stemv. The
Quali ty Records ,Management System iss responsive to applicable requirements an'd
regulations and provides:

A.. for the Identif fication, declaration and indexing of records to be
preserved as Qua ity Records fori the CRBRP Project.

B. a method of positive identification and correlati'on 'of each record
with the item or activity to which it applies

C. amethod of timely transfer of Quality Records to the Owner. -

The Manager, Technical Operations Support is responsible:•forestab i~shing a
Records Management Organizati on. Activitites:,to'support•the impl ementat ion 'of
the Qual ity Records Management System.include: .

A. Coordination of a Record Identification ;System

B. Coordination of record files/storage: as maintaine'd by the responsible
organizations and establ ishment and -operation of 'ýwork~ing and •reference
files within a controlled access area.

C. Maintenance of a listing, as furnished by the CRP Section, of all
Indices and/or logs of quality records.i.

D. Coordination of the transfer of records to the customer ,(owner) as
required. Assure preservation and safekeeping of the records.

E. Accepted Quality Records will be held pending authorization for
transfer to the Owner.
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GE-ARSD records Include inspections, test, audits, and material analy.ses;
monitoring of work performance; qual.ifcation of per'sonnel, -procedures, 'and-
eq u I pment; -and other documentatl on such as, drawl ngs' spec filca6i bfit'
procurement documents, cal'ibration procedures. and reports; :hn-conforancei
reports; and corrective acti-on reports.

GE-ARSD Inspection and test records for acceptance and delivery for CRBRP

conta I n:

A. A descriptl:onof the type of observation.

B. Evidence of completing and verify-ing a manufacturing,. 1nspdctnio:n•-r
test operation.

C. The date and results of the inspection or test. -'•

D. Informationvrrelated to non-conformance.

E. Inspector or data recorder Identification.

F. A statement as to the acceptabil1ity of 'the bresul tS.
The reqqu I rements and responsi•bI [Vtes for record;transmhl ilttals.,' rtehio andi

maintenance :subsequent .to completion, of work, are consistent with 'plrocurement"
documents and, appl. .cabl e •codes and standards. "
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18.0 AUDITST

GE-ARSD conducts,.a comprehensive auldit program to verI fy t.that' the QA6,.,Program,,.-
requirements have been developed, documented,, and effectlively implementýed ,-and
complIed-wivith. The a u:dit, progr.am Isappl able in, thosequality;progr;amv,

activities conducted directly by GE-ARSD. as wel l, as-, those deAl egapted to,
suppliers. Responsibility for conducting the audit program is established in
Section 1.0 of this Appendix.

Internal and external audit plans are Issued annually and updated on a*
quarterly basis. The audit plans delineate the activities, organizations,
processes or products to be audited; the work• scope to be audited4.,2 i.e.,
project mahagement, planning, design, procurement, manufacturing, records,
trai ning, etc.; and the planned schedul esfor f conductl:ng the audis.:

GE-ARSD internal and external audits, as well as vendor surveys Include *an
objective evaluation of:,:.i -V

a. Work areas, activities, processes, •and iftems;, andtheireview of
documents and records.

b. quat I ty-related practices, procedures, and i nstructi ons and the
ef fect I veness of, i[mplementati on'., .

In developfing, the aud!i$t, .p!ýans, i the- fr equencyý,. scope andactwUti;esso be ,

audited: are. based on Import ance and status of p theictiit•• y. A app-iicabie
Qual i-ty Assurance Program cr Iteria- are :audited:z altleast ionce durlng•,the
contract. The audit team leader Is selected on the basI's of h Is exper. Ience,
training, demonstrated capability to perform audits and f amili arity/ wfth the
methods, procedures and codes and standards applicable to the audit scoplae.-.

The members of the audit team are selected on the basls ofltheir familiarity
with the methods, procedures, and codes and standards appli:cable to1,the aUdit
scope. No member of the audit team can have any direct responsibil ity for the
activity being audited.

Prior to conducting audits, the lead auditor prepares a specific audit plan
identifying the subject of the audit, purpose and scope of audit, audit dates,
audit team and audit criteria; and an audit checklist which Identifies the
functional areas to be audited, the audit contact, the~reference documents,
and characteristics to be evaluated. The specific audit plan Is approved by
the Manager, Product Assurance Audits. The audit checkl ist is utilized by the
audit team to record their findings and observations.

At the conclusion of the audit, an exit review is held with the management to
review the findings and corrective action requirements. Corrective Action
Requests (CARs) are prepared to document each significant discrepancy found
and are directed to appropriate management as discussed In Section 16.0 of
this Appendix. An audit report Is prepared to document the audit results.
Internal audit reports are distributed to the audited Managers; Manager,
Product Assurance and Services Section; Manager, Product Assurance Clinch
River Project; Manager, Clinch River Project Section; and other responsible
Section and Subsection Managers.

171-38
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External audit reports with all findings are AIstributed to theý appropriateInternal management and are submitted to the purchasing organization fordistribution to the suppl ier along with a request for corrective action.Information. concerning audit results is provided to the LRM.

When results from a number of audits or other surveillance activities indicatethat a generic adverse friend Is developing, a Quality Trend Report is preparedand distributed to appropriate management. Follow-up audits are conducted as.appropriate to verify the effectiveness of corrective action performed.

Audits confirm compliance with established procedures for interface control,computer codes, calibration, and nonconforming Item control. These auditscover interfaces with the LRM, other RMs and with subcontractors andsuppliers. Activity audits, both internal and external, verify theimplementation and effectiveness of indoctrinationýand traihing programs.

A complete file of records to support each audit conducted is maintained.

Amend. 71171-39 Sept. 1982
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GE-ARSD-QualIty Assurance Procedures, index versus
Requ i remenfs of 1OCFROp Appendix ,"3"

Sheet 2 of 7

IOCFR5O App B
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III (Cont.)

Title Impolament Ing Document"

IV

-J-

Procurement Document
Control

instructions,
Procedures and
Drawings

Standard Distribution
.RDT Standards

- Review, Approval and Issue - Drawings,. Specifications and Standards
Engineeri1ng Changes
Prel iminary Engineering Change (PEC)
Pr••iminary Engineering Change'(PEC) - CRBRP , Project -
Engineering Configuration Definition System (ECDS)

Conf iguration Management
Engineering Release- Instruction
EngineeringRellease Instruction- MRBRP Project
Material iRequest
Material Request -P CBRP Project
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Purchase: Order Approval
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TABLE 171-1

GE-ARSD Quality Assurance Procedures Index versus
Requirements of 10 CFR 50, Appendix "B"

Sheet 3 of 7

1OCFR5O App B
Criteria Title Impl ementi ng Document*

V (Cont.) ,Dr~awings and Specif icati~ons
Drawings and Specifications - C:BRP Project
Work Order Record

VI Document Control Reports
Configuration Management
Engineering Computer Codes
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GE-ARSD Quality Assurance Procedures Index versus
Requirements of 10 CFR 50, Appendix "B"
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Test Control
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GE-ARSD Quality Assurance Procedures Index versus
Requirements. of 101CFR 50, Appendix "B"

Sheet 6 of 7
IOCFR50 App B
Criteria

Xl (Cont.)

Title

XlI

Iz xill

Control of Measuring
and Test Equipment

Handl ing, Storage and
Shipping

Inspection, Test and
Operating Status

Non-Conform i ng
Materials, Parts or
Components

ImpIement Ing- Document*

DrawIngs and SpecI fications
Draw'i-gs, anld' Specifications - CF RP Project
Tqst Author Izat ion
Work Order Record

MeasurIng and Test Equl pment. Ca), bration; and Control
QA Manual for Cmiipla~nce wi th' ASiME Bol ler andPressure Vessel

Code Section ill, Division 1, SectIon 7

Personnel Train i ng, I ndoctri nati.on, land Qualii-• Icati on
QA.Manual for Compliance with ASME Boller and Pressure Vessel

Code, Secti•onilil, Division 1, Sections 4.6 and 4,.7
Handling, Preservation,. Packaging, Storage and.:ShIppIng
Shipping
Shi~ppilng - CRBRP Project
Supp~lier :Shipm~ent
Supp] ler Shipment - F4RP Project

Qual ity Audits - CRRP Project
CF4RP ~Fi elrdDevi at ion and D I spos Iti on Report
Work ~Order Re'cord

Receiving, in-••ocess and Final Inspection
Rece:iving,, •nl-Process andj Final Inspections-:4: Project
QA Manul for'Cbopl iance-with ASME Boller and Pressure Vessel

Code, Sectionh 111, Division 1, Sections 4.5 and 11.2
Work Order Record

Receiving, In-Process and Final 4nspecti~on
,Receiving, In-Process and Final Inpcin-C1RPrjt

OA Mnua fo Comi lncewith ASFEBoiller anid Pressure Vessel
Code, Section' HI;1 Division 1, Section 11 .0
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GE-ARSD Quality Ass'urance Procedures Index versus
Requirements of 10iCFR 50, Appendix "B"

Sheet 7 of 7
IOCFR50 App B

Criteria
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Title Impl lmenti ng Doc•fment*
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c-n
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RecelvingI-Purchased Materials
Receiving Inspection Def iclency .

..Suppieridentified Anomaly
SSupp ier I denti f ledi Anomaly - RRP. Project
Unusual - Occurrence Reporftlng _and. Management
Unusual Occurrence Repbrlti'ng and Management - BRP Project
Quality Audits .
Qual Ity -Audi-ts O CRSP Project
*Anomaly ~Systemi
TestingAnornal es

SUnsatisfactory- Condls '"n- Anomal les -
Unsatisfactory Condition Anomaliles -CRBRP Project
Sourcer Inspection - - . .
Receiving,iin-Processiand F•iinal Inspection, - - -

Receiving, In-Process' and Final <Lnspectlon- CRRP Project
QA Manual for Complilance-with ASNE BollIer and Pressure Vessel
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Record Control '-

Record Control CRBRP Project
Shipplng
Shipping - CRBRPProject -

QA Manua( for Compliance with~ AS.E Boller and Pressure Vessel
Code, ,Secti-on 11I1, Di1vision 1, Section 9.0

I.
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XVII
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ATTACHMENT 171-1.
GE-ARSD QUALITY ASSURANCE DOCUMENT DESCRIPTIONS

1. Anomaly System

This Instruction prov.ides a summary of the departments system for
documenting, controlling, reporting and discharging corrective actions.
for those- conditions adverse to the quality of a. department product.

2. Business Managed Procurement

This instruction defines the objectives, application, Indiv.idual
responsibilities and general approach to operation of a procurement team.

3. Business Managed Procurement -CRBRP Proiect

This addendum states Instructilpons for procurements, o•• "the Ci.iinch .ýRi ver
Breeder Reactor Plant. Pro6ject'.

4. Competitive Procurement

This Instruction defiUnes adequate price compet-ItIon. siFngfl.e source, soleý
source, and requires pursuit of competition.

5. Configuration.Management

This policy establishes the guidelines for configuration management..as.a
discipl ine that provides a system to certify that the pruoc con•fmrm s
exactly and on a continuing' bas Is to its rel afed :d'cd•cum•ent •ionp•,ackag e"
through each of its revisions :and changes.

6. Contract Award

I

I

I
This instruction
document.

defines the requirements for executing the contractua6l
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7. Cost or Pricing Data

This instruction provides the means for compliance with Truth ,inNegotiations Act, and Its principals asateds in afederalregulatons.

8. Cost or Price Analysis

This instruction provides for the performance "of effectIve cost/pr Iceanalysis.

9. CRBRP Configuration Control Board

This Instruction describes the procedure and responsibi'lties inestablishing a Configuration Control- Board for'the Clinch River BreederReactor Plant Project, defines membership and scopeo'f act•vities.
10. CRBRP Confiduration6 Man gen"ent ystem

This Instruction establ ishes the requirements and organifzati•onaIresponsibilities to develop and i mpliment a Configuration ManagementSystem for the Cl Inch River Breeder Reactor Plant Project. It implementsthe CRBRP PrOject Con f.iguration' Management Palan. The objective ofCo n f~i.g 9 urfat ion: Mah ageme nt is, r to assure hie customer that the productsdelivered under the Department's responsibil.,ity are physicallI y andfunctional ly what they are required to be.

11. CRBRP Des ign"Oata and:Base] ne

This instruction contains the approval process and `the-'-req'ui red approvalauthority for *a basel ned design doc ument to be released for Cl i•nch 'RJiverBreeder Reactor Plant Project+ use.•

12. CRBRP Engineering Change 'Proosal

This instruct'ion prov Ides the requiJrem ets for preparing,- formatting,reviewing and approving an Engineering Change Proposal for the Cl inch
River Breeder Reactor Plant Project.

13. CRBRP Field Deviation and Disposition Report

This instruction establishes the method for processing a Field Deviationand Disposition Report (FDDR) within the Department for,,the Clinch RiverBreeder Reactor Plant (CRBRP) Project. The Plant Constructor initiates aFDDR and, where appropriate, submits it to the Department for thedetermination of a di.sposition of the observed field deviation.
14. CRBRP Safety Categories

This Instruction defines the system of classification of equipment forthe Clinch River Breeder Reactor Plant Project according to its risk.potential during the various phases of plant operation.
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15. CRBRP Waiver Requests

This instruction` establishes'a. metho~d foir waiv~ing a .,requiremen't on a
specified component s) when unusual ci rcumstances are encountered onthe
Clinch River Breeder Reactor Plant Project.-,

16. CRBRP Working Level DesIOn Data.

This instruction establishes a method for preparing, controlIing and
releasing the transfer of nonbasel ined, working level design-data that
does not impact cost or schedule within the Cl"inch River Breeder Reactor
PI ant Project.

17. Design Criteria

This document describes the requirements and responsibiliti-ess for
initiating the use of design criteria documents with in the department. "

18. Design Daa Hold

This documnent prov.Ides I nstructions for, identifyi1.ng and monitoring DesignData• Hols on Department., drawings,,, specifiaions and standards.

19. Desian D•ta Hold - CRBRP, Project

Th s addendum states additional or modifled instructions for
identification and monitoring of :Design Data Hoids.for thei'e CI Clinch River
Breeder Reactor Plant Project. .l

I 20. Design Defnlition Documentation-structure, .

This instruction defines the h lerarch ical series.., of documents that
provides control of and direction"to'a::de's'ign as it evolves from the
initial general contract requirements to, the specif ic character i sti cs and
requirements. necessary rfbrbrlcati€on and use. :

21. Design Reviews

This document provides guidel i:nesi and responsibil ities for formally
reviewing designs at component and systems level.

22.- Design Verification''

This: document defines the, requilrements and' responsibil..ities, for
preparation of design verification plans and the formal verification of
design requirements.

23. Design Verification- CRBRP Project

This document states the additional or modified requirements and
responsibilities for preparation of CRBRP design verification plans.
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24. Development Review

This document defines .the .guidel Ines and respponsi1bil ities for .;the conduct
of development reviews..

25. Drawings and Specifications

This Instruction establishes the responsi b i I Ity and methods f or
documenting specific design defin-itions.

I 26. Drawings and SpecifIcations - CRBRP Pro ject

This instruction states additional or modified responsibility and methods
concern I ng designq def In itlion for the ClIlnch- River Breeder Reactor Plant.
Pro j ec t .. .... . ,• , : ... . -. . .. . . .• . . ' • ,-,

27. Eng Ineerigo Cags,

jih is. lnstr,uctlonescrjibes the requi rement-s 610and6,10espon sTlb I;Iit tIes: for
'i nitiating and appro vi ngC engineerng changes to a IDeparment drawi'ngs,

specifications and standards.

28. Engineering Change Notice

ThiVs, f~nstr~u~c.t ionl es.tabli4shes th EnieeigChneNoti~ce ,as tK:6e vehitcl[e
.:htý~~ ',~ln ',r n ,Q n e

wh.ch.de,,fines. and authorzes changes tal iss~ued DeparOSnen engineering
,documents, i.e. , dr-awiJngs, speciUfficaton~s and. sta ndards.

29. Eng i neerIng Change Notce, (ECN) CRBRP:,Proiec

Th is addendum4 detalls. the, C1, inch,: River,, Breeder PReactor Plant Project.,
procedures and organizational responsibi lities .forthe preparation,

review, approval and processing of ECN's.

30. Engineering Computer Codes

This instruction provides for the Identification, control and
verification of engineering computer codes used In engineering
development work or In (a) design analysis, (b) safety analysis and (c)
evaluation and verification of design calculations for reactor systems
and components, test facilities, and other equipment critical to the
performance and safety of reactors or other Department products.

31. Engineering Configuration Definition System

This document establishes the Engineering Configuration Definition System
as the vehicle which defines the listing of all design related documents
applicable to each project or program.
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32. Enaineerina Release Instruction

IThis document estab- ishes he use of the Engineering ;Rel.,ýease Instruction
as the vehicle by which Engineering releass'eingineerI. g documents 4 for
use In manufacturing and procurement.

33. Engineering Release Instruction - CRBRP Project

Th i s document cl ar I f Ies I nstruc-tons fo' thl e use of::;Ehg EIneer i:hg "Rel ease
Instruction for the Clinch River Breeder Plant Project.

34. Engineering Work Records

Thi-s-il-nstructlon definesie the. g'uidelin"es. anidI riesponslibiIitiesýý"fo6rJ the
generation and retention of Engineering Work Records.

35. Fabrication Engineer-ing Manufacturing Svstem-No-Coiedl•le ":
• This document author iz~e~sle" ASME' 6de .Qual ity"ssurane• Manual-for f non-

coded- t1fems -and prov ides mod I ftc-onins1ructi f use on non-coded
Items.,

36. Functional Classification
.....hisprocedteprovides! for. agr~ada'tibnof .. q ua6•lu ty requ irement, criteria

for hepoper selection, of. quall.iy'-- requ.re ens -and. communicates the
se I ect ion .wil fhli t'he:depO r+i'd &F, c sls f I& Io'n.

37 _Hand I Inn_ Prpq,.rvatIn,.. Prc•kanA•nVn5•n nr ari.'i,"h innfnt,

!I

(0I -I I "a? - I . uO .

This document establ:.ishes.• the .i requ1 nerii f tOhehan dI ing, preserviUng,
packaging, stor Fng o and shihUinpmrp-f. awin-prcess and mpleted parts

and assembl ies. , - -

4
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I 38. Interdivisional Work Orders

S39.

40.

This instruction establishes the requirements for conducting procurement
activity with other"General Electric Divisions or Departments.,

Letter Order

This instruction defines policy and procedures to govern issuance and
definitization Of letter orders which are to be documented on'appropriafe

.forms.

Material Control

This document establishes the methods and control utilized linthe
manufacturing area to ensure suitable material identification throughout
processing.

Material Request

This Instruction provides requirements for the preparation and processing
of a purchase order or a change.

Material Reauest - CRBRP Proiect

41.

1 42.

This addendum describes "additi~onal instruct ion6s applicable to Mater:ial
Requests under Clinch River Breeder :Reactor ,Plant Project's contracts.

1 43. Measuring and Test Equipment Calibrati-on and Con6trol

This document establi shes theý require6mnts for-thle callibration,
adjustment, maintenance ,and ýc'ntrolf 1 ,-alli' measurOing and test equipment
used to accept department products.

1 44.
Oraanizat ion, Lilst GE-ARSD

This instruction defines the function,
personnel for GE-ARSD.

title and name of Management
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45. Prelmimnary Engineering Change (PEC)

This document establishes the use of PECsJfor expediting-the Immediate
,impl ementa~tion of, on-the-spot!--changes•oý,-deve, opmen:.al, hardware, and test.

facilities.

46. Preliminary Engineering Change - CRBRP Project

This instruction states additional ormodified use, of aPEC on the Clinch
River Breeder Reactor Plant Project.

I47 Procurement

This document defines the, requirements for .performing procurement
activities such as the purchase of material, equipment, and services
required by the department.

48. Product Quality

This document establ ishes a qualty, pol icyI Y for themdepartment. It
defines the broad structure of thequal. tysystem•-to be used•in

implementing the policy;. identifies prIme and co ntributilng
responsibilities, relationships, and..checkpolnts for managerilal reviews
and actions; identifies relationships with customers, vendors and
government agency representatives and identifies supporting document

systems, for, measurIng product qual ity.

49. Project Baseline Definition andDocumentation.

This, instructi on establ-ishes.. a•, Projectt Basel-ine., -includlng;the Work
Breakdown Structure, the Projec-t Master-Plan, Project BudgetBaseline and
Project Schedule Baseline.

I 50. Project Baseline Definition and Documentation :- CRBRPPro-iect

This instruction adds or modifies informatiwon for baseline definitIon and
documentation on the Clinch River Breeder Reactor Plant Project.

51. Proposal Evaluation

This instruction defines the requirements for opening proposals,

safeguarding proposal Information and evaluation of proposal Information.

52. Proposal Evaluation Plan

This instruction defines the requirement for preparing and establishing a

proposal evaluatlon.
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53. Purchase Order Aooroval

This Instruction concerns obtaining review and. approval of a proposed
purchase order, or revislon.,

54. Purchase Orders, Revisions and Change Orders

This instruction provides guidelines for preparing and issuing purchase
orders, revision to purchase: orders, and change orders.,

55. Quality Assurance Manual for Complilance with ASME Boller•and Pressure
Vessel Code- Section, III Division 1

This manual describes the QA Program and documents the control led
manuf.actur i ng system.. ut I Hized .by GE-ASD to, comply wlthlthe ASE, B&PV
Code, Section 11. :HDivisihoncl requk,•ements..':

56. Quality Assurance Program Index -,CRBRP P.roiec¢t-

This documents descr.I bes.,the.,Quality Assurance. Progeran :-andý Udehtilfies
procedures 'which the department shall i,, ,rmp,!n.ement- to- assureoconformance to
contractual requirements for the assigned scope of work on Cli:nchlRiver
Breeder Reactor Plant Project.

57. Qualltv Audilts

This Instruction defines the procedure, and. resptonsibil,1 tyi- fo r
establishing and Implementing Internal and external audit requirements.

58. Quality Audits - CRBRP Project

Thi's addendum :,descr ibes,, req~uirements for estabi ishi and mplIementIng
internal and external audits for the Clinch River Breeder -Reactor Pflant'
Project.

59. Quality Verification Planning

This Instruction establishes the criteria and responsibility for Quality
Verification Plans. Including test, Inspection. surveillance;,and audit,
plans..

60. Quality Verification Planning CRBRP Project

This addendum describes Instructions pertinent to QualityVerification
planning for the Clinch River Breeder Reactor Plant Project.

61. RDT Standards

This ins tructi-on provides .the requirements and responsibil.ities for the
use, development, and preparation of RDT standards and changes thereto.
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62. Receiving Purchased Material
This document estabI'ishes the:` req u I rents assocated wih th4e f ow of,

purchased materials from the time of deparitment':irediel pt _to', its-ln-pl an t
destination or return.

63. Receiving. In-Process and Final Inspection,

This Instruction states the requlirements for the. inspection of 'purchased
items received at a Department site. items during the fabrication process
and items pr'ior 'to' thebIr u'ltlmate use..

64. Receiving. In-Process and Final Inspection - CRBRP Project

This addendum descr I bes Instructions,,:, pe rti *heinet'toth"e Inspcion ofS items ,
for the Clinch River Breededr--Reaetor.PFl P fn P--jt-

65. Receiving Ilns pectj 6honD fI cj;ie-ncy -

Th-is ihstructlon proV!id6s:a me hod 4for. rview and dis'positi'on of a

,Recleivin4' Inspection 'Def.iciency.

66. Record Control

This document establishes the departments records syst•m and ident:.ifies'.
the required quality assurance records, the record custodian, the record
I ocation, and retentionperiod. ..

67. Record Control - CRBRP Project

Thi.s addendum specifies Instructions for implementing the department'fs
Quality Recor dManagement•lbi f-o the:Cinch River Breeder Reactor Plant

• : Project.,: . ... , , . . .. ,.....".... :; ' ,f

68. Reports

This Instruction provides requirements for the preparation, production
revlew, approval';, and:-release of reports and :rel ease 6of I nformation
contained 'inýthese reports.""

69. Request for Proposal or Quotation

This instruction establishes methods for obtaining proposals and
quotatiohs from suppliers."

70. Review. Approval and Issue. Drawings, Specifications and Standards

This document establishes the requirements for conducting reviews of
technical documentation pr1or toinitial, issue. Additionally, It
speci,f ies the requirements for resolving comments ma"de 6by techni-cal
personnel representing various disciplines (i.e. safety and licensing,
QA, etc.) and the approval level required for issuance. The requirements
for documenting the above sequence are also identified. (
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1 71. Sh I pIng

This document estab Ishes the requirements which must ,,be met -prior to
shipping an Item including Product.,Assurance :•sIgn-off•. :. -

72. Shipping- CRBRP Pro iect

This Instruction provides direction for preparation of shipping plan and
related activity to Cl inch River Breeder Reactor Plant Projectj.--

1 73. Source Inspection

This instruction provides the instructions necessary to perform In-
process qual ity.hold, po.ints and/or final Inspections at' suppHler' s
facility.

1 74. Standard Distribution..

This, pr, ocedur'eý-estab, irshes, the, useý -ofpreles-abl ished•dliting for, thhe
I dentfficat Ion of di stri but ion for i ssted ddr awIngs, 9 specilfieatilons or
reports, and other documents.

75. Supplier Contract Administration
Th is instruction prov i•des.-uni form, rouri nes.for adminirstei ng p'u-hase

contracts from ,polnt of execution un-til :,beg nn 1 ng ,of-.'term.I nation:or
closeout;

76. Supplier Documentation

This Instruction provides the requirements for establis-hing supplier
document submittals and 'the 'processing,'ý co'ntrol i.ng and reiv4ewi 4ng and/or
approv I ng of suppil er ldocument' transmittal "packages.:

77. Supplier Identified Anomaly

This document establ ishes the system, to be followed for the documentation
and processing of unplanned events which occur at a suppller's facility
during the fulfil Iment of a contract with GE-ARSD. The Vendor Case
Record Is the form utilized.

78. Supplier Identified Anomaly - CRBRP Project

This addendum states pertinent instruction for processing VCRs for the
Clinch River Breeder Reactor Plant Project.

79. Supplier Negotiations

This Instruction describes methods to be used In negotiating contractual
documents and changes and defines documents which do not need to be
negoti ated.
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80. Supplier Evaluation

This Instruction provlides ..systemrfor evaluating and ýlapprovng .potential
suppl Iers of materiValIs, components -and services totbe •!ipurch'ased-.:..

81. Supplier Shipment

This Instruction establ ishes'; requ•r ements f-or effectIng s'hipment from a
supplier.

82. Supplier Shipment - CRBRP Pro ject

This addendum provides pertinent :requirements for.:effecting shipment from
suppl .ler directly to the customer .or: des-ignated ,!representative for the
Clinch River Breeder Reactor Plant Project..

I83. Testing Anomtalies

Th'is :instructlon' deofil~nes. responsi,-ti-.lItIesaindý ,de-scrrseisthe activities
for. doctUment'i ng, control] i ng:, reporftlng .'ndý-reso-6- vIng.%.-t a iny, an oma y

..detected during testing.

84. Test Authorization

Th~is ,procedure, edescri1 bes, ,the. preparatil~on*.;ad -use.,ý of.' the. Tes. t-Authbor i-zati•on,
and" Record -(TAR).. An iap'proved: TAR- authori zes'slin.iti atio-06,,n- of..- a- test,
documents a test article's functional classification, and -IfOrms a
business record of the test.

85. Test Procedures and Plans

This.,l n,struction def.ines,. requirements and r.,esponsibil itles 'fort•he
conduct and p.lian.ning. of :•development .and,: q ual If icat:l~on test Ing, necessary
to demonstrate, evaluate, or substantiate the fulfillment of design
6bjectives.

86.. Test Procedures and Plans - CRBRP Project

This addendum states the additi!onal or modifiled instructions for, the
preparation and content of documents that. support tests of hardware Items
for the Clinch River Breeder Reactor Plant Project.

f 87. Unsatisfactory Condition Anomalies

This Instruction states the requ irements for reporting and processing any
unsatisfactory condition.

88. Unsatisfactory Condition Anomalies - CRBRP Project

This addendum states pertinent requirements for reporting and processing
any unsatisfactory condition for the Clinch River Breeder Reactor Plant
Project.
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1 89. 8 Unusual Occurrence Reportinng and Management

This document, in response to RDT Standard F1-3T, establ Ishes the
requirements for reporting, documenting and correcting the typeof.
unplanned events known as.: "Utnusua&l .O,,ccurrences". These events have :by
definition an impact on safety and/or a significant programmatic effect.

I90. Unusual Occurrence Reporting and Management - CRBRP Proeect

This addendum describes additional Instruction pertinent to reporting
certai n .event, s to Nucl ear Regu I atory Comm issIon for the CI Inch Ri ver
Breeder Reactor Plant Project.

I 91. Work Order Record

This document establ ishes the requirements for -preparation, rev•ew-anhd, .
approval of the Work Order Recor dthat de'fines in-process .0operatiohs••..
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0.0 INTERMUCT-10N

0. 1 SCOPE

This append.ix provides a description of the Qual ity Assurance Program',
conducted by Rockwell International Energy Systems Group (ESG) .as a Reactor
Manufacturer (RM) for portions of the Nuclear Steam Supply System. Through
the practices described herein,' ESG discharges its responsibi lities to assure
the qual ity of systems, components, and structures provided by ESG and ESG's
subcontractors.

ESG provides an annual review of the Qual ity Assurance Program description
contained In this appendix, and modification as necessary to keep- it current.
Changes in the Qual ity Assurance organization-are provlide'd toatheLeada:ReaC ctor
Manufacturer within 30 days of Issuance of the approved organization ch~art.

0.2 BAI

The progr'am def'i ned. -herein is n- base;d onESGii been assigned e'"t i ,
responsibl ity for the' Qual 4Y A-ssurance Pr6gr appi l o, esed, de-g . .
procurement', and- manufa6ct.ure'r' ofsy stemis, components, ad ~tr~c~sh
by FT'gure 17-J-1.. ESG is nodt ass8 i~gn66' rsnsb'i41e' I .U f!ýil t s,
and Instal lation.

0.3 APPLICATIJON

The practficde-s- described herein vwill "be appi'[ ed to the pljahnn.lg,.,de sgi.gn-.
procurement, and malnufacture .of 'those systems, componen s,ý ,aiiSdsfrutureS -
def-.ined in Sectlons 3.2, 7.1,,and 9.13 of the PSAR that ,a.4`4 Ný ,.A" eW
ESG scope of work.

Energy Systems 'Group, a dl-vlsilon,.of Rckw6el I netnat onal- has.been ,iassigned,.
RM responsIbWl. tIes f or;ithe ý!systems, components, -and -0. ict'res defined.
Sect ion 0-.O3 of th I s'append i1x." The organiznai"fof 'div iduas•s:and groups*..
performing qual ity-related activities Is shown and defined:ih:inS'c•i on .i4of
the PSAR.. Figure 17J-2 depicts the organizational structure of,the ESG
Qual ity Assurance Department.. This or'gan.IzatiGn chart srh•S onlylIines of
administrative control (salary. review, hire-fire, position assignments).. The
separatIon of the or-gan IzatiUonal el emernts* of Eng ineer ing," Procurement-
Manufacturing, and Quality Assurance (which iriclue ison0sal'inspecio
functions), with separate lI nes of cadinistrateve ;contrItol- from the Energy'
Systems Group President,. provides, the authority, Independence,, anrd 'f reedom for
each effectively to perform qual ity-related actIvitIes.

Qual ity Assurance responsibil ities for CRBRP are assigned,.and executed 'by the
following first line organizations of ESG:

Atomics International Division
Engineering and Test
Operations
Qual ity Assurance
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The Atomics International Division contains the CR4RP Program Offi'ce- and
associated financial and program planning and control functions. The .. ...
Operations.organization contains the Purchasing and Manufacturing Departments
which are-.responsible for. COBRP.procurementand internal. fabrication,
act Iv iti es., EngIneer i ng and Test..contains the,, ESG design as.well ais
development and design verification testing functions. Qual ity Assurance.has
the: responsibi I J ty for developing a qual ity -assurance prpgram meeting. C,ýRP
project requirements. and assuring its effective execution. - Quality, Assurance
also provides resources for inspection, examination, and test of supplier and
ESG fabricated items.

1.1 The responsibil ity and authority.of key managers involved i.ln q uali I.ty-
related activitiles Is as, fol lows:

1.1.1 Atmics J nternat Iona yIvsIon. VIce President and General Mdnaer

The Atomnics I.nternatlonal Division Vi-ce.Presldent and. General..Manager has .
overalT-I .espnib ity f-or- -the p anagement ofh. LMFBR ph rg4ra"iis-an-hde,,,
Nuclear: Products Faci I itIles.i .and SerVyices -LMFBR..l prpogram s .;i ncJl!.udeh•:,,e WPT"RM
actiJv~itiebs as wel sý Large ,Bree~derw Reactor',, Sodi;um, iecnotog, MFB,~.Cmponennt Devel opment', and Saf•etty rograis.,Therefr, te•pqf
ESG's overall performance on the CRBRP Is vested in the Genera•lM•n•ager.

1.1.2 LMBR. Programs Director.

The LMFBR P.rPograms ,.Di rector has overal I responsUb i. U .1,ty. fo herL,1FB R• bus iness.
se gment, inciuding CIB:RP,,Program actfivi.ti e arge plcant desi gnprojes, and
LMFBR Base Technol.ogy.

1.1.3 CRBRP ProgramManaaer

The CRRP Program Manager is responsible for the .management oth"&CRBRP
Program.:at ESG.- In th i sý capa~c ity,. heis r espon s:iblIe: f or painagidjg'ýt.e RI
Program. work n ':accordance w.ith the contract ,,req.ui remenTs andiprovidlng,-
directi-on to the .f unct ilona I or'gan ni zatlions s w ithin 1 ESG. ,f, o.:,C RP 'dve 1. io.m t, .

design, and procurement.-

1.1.4 EngineerJng-an-dTest-.Vice.President.:

The Engineering ,.and Test.-V ice. Pres~ifdent•.is• responsibl e pr• e :managtement.f
ESG's central. ized .engineeri.ng -act.iv:i!tiles. O.,On the C.RProgra, engineering
work in support of conceptual design,.,prel im.inary, design and .f4inal designi
assigned to., the Engilneering- Department. Engi neering and design work conducted
by the Engineering Department includes:.. Mechan.ical.;Des ign, Drafting.and
Checking, Electrical and Control Engineer.ing, Materials and Priocess,.- Piping
and Structural Design, Thermal -and.Process Systems Pressure ComLponents .Stress
Analysis, Structural Systems Stress Analysis,,. Speclfications and .Manuals,
Engineering Assurance and Data Management, and the verification of design
through developmental and acceptance testing.

Amend. 73

17J-2 Nov. 1982



1.1.5 Operati on sDirector

The Director of Operations Is responsible for the product manuIfacturing,
material purchasing and warehousing in support of the CRBRP in accordance with
the controlling programatic documents. The material purchasing function sis
responsible for selecting sources, procurement, subcontract admini straftion,
assuring adherence to work statements, prices and delivery schedules,.
receiving, inspection, storage, Issuance, payment 6f invoices, and observing
the performance quality of the articles purchased. The manufacturing manager
is responsible for reviewing engineering and design work performed by ESG to
assure manufacturabil ity. On the CRBRP program, as with other programs, the
Manager of Manufacturing Engineering is responsible for conducting on-the-
board reviews, participating in design revlews, reviewing vendor' design
Information, and assuring component designs can be fabr i cated and, as'sembled
expeditiously and at minimum cost.

1.1.6 Fi nance: and. AdministratitLon. Vi'ce. President and Controll•e

The-CIRB-RP administriati on is, :tuinder tfie 'cognizance of the Finance and
Administration Vice President. The Finance Controller reports administra-
tively to the Finance and Administration Vice President and organizationally
to the Al Division Vice President and General Manager. Withlin the Finance band
Administration Organiz.ation,. the Program Business Management function is
responsible to the IndivIdua•I projects for assistance i n the budgeting and
pl-anning of: mlanpower-and dollar expenditure rate; for maintaining a -nd,
reporting project cost's and remaining balances; for monitoring and satisfying
contractual requirements; for maintaining contract data control systems; and
for providding assistance in preparation of project schedules. On the cRBRP
program, Prograim Admflnilstration provides, the CRBRP project management with
detailed weekly summaries of manpower expenditures, monthly cost information,
projection of figure costs at various subaccountl levels, commitment controlsystem reports, and Various other re ports req••uiroedby the project an•d th•
customer.

1.1.7 Qua-lity. Assurance D Irector

The Qual ity Assurance Director is responsible for the Qual ity Assurance
activities within ESG, which Include the Quality Assurance functions for the
CRMRP project. He is responsible for estabi ishing and maintaining a quality
system that meets the requirements of all contracts received by ESG, lncl~uding
meeting the requirements of" RDT 'F2-2 for the6: CRBRP -projet The. a uthhority for
achieving these responsibil ities is through the issuance of 'Standard Operati ng
Policies and Procedures from the President of ESG.

The Qual ity Assurance Director has the authority to prevent issuance of
drawings and specifications, and to terminate work where qual ity requirements
are not being met. He Interfaces directly with the Atomics International.
Division V Ice President and General Manager to assure that qual ity program
requirements are being met by ESG personnel working on the CRBRP project.
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The Qual ity Assurance Director manages a number of organzatilons and :functions
within the Qual ity Assurance Department to provide, assurance that the ESG •.and
CFBRP Qua Ity, programs are effectively implemented. A descrip tion Of :.the
responsibil Itles of the managers of these organizations.and functions is given
in the fol lowIng sectIons.

The Qual ity Assurance Director reports directly to the President of ESG.

1.1.8 CRBRP 0ual Ity Assurance Program Manager

The CRBRP Qual ity Assurance Program Manager Is responsibl e to the Quality
Assurance Engineering LMFBR Programs Manager for defining and assuring thlat
theQual ity Assurance Program for CRBRP Reactor Manufa%turer acti v-ities'
assigned to the Energy Systems Group i's ef fec.tively executed within ESG. This
responsibil ity also extends to assuring- that subcontractors define and
implOement contractual ly appl led- quality assurance programs. He Is also
responsibl e for cost, -scheduIe,, and technical performance of theQual:ty
Assuranfce cost-accounts of the Energy Systems Group PerformanceMeasurement
System.

1,.1.9 Quallty Assurance Audits and Controls5 Manager ..

The Energy Systems Group Audit Program responsibilities of the Qual ity
Assurance Dire•t.or are; implemented through the Manager, Qual ity Assurance
Audits and Controls. The Manager, Quality Assurance Audits and Controls, Is
res.ponsib•Ieb e f or

1) Maintaining and administering -the.Qual ity Program Audit System by
,prepari~ngand ýmaintaining'audit schedules.

2) ArrangiUng for checkl Ists and conducting or -arranging for audit teams
to conduct aud:its.

3) Insuring preparation of audit reports.

4) F.OI Iowup to verify corrective action implementation.

5) Maintenance of audiit case history files.-.
6) Development, Issuance, control, and revision of Qual ity Assurance

Manual s and procedures.,

7) Review of operating procedures, and revisions thereto, prepcared by
other qual lty-affecting organizations,, to.assure compat!bil ity .wth
overall ESG Qual Ity Assurance Program requirements..

8) Performing suppl ier quality surveys of procurement sources for"'
materials and fabrication services and maintenance of the approved_
list of such suppliers.

9) Administering a Material Review system for nonconforming Items.

Amend. 73
1. ,_A Nov. 1982
I I •1•1"



10) Administering a Corrective Action system to assure prompt and
effective correction of conditions causing nonconformance to technical
req u I rements/procedures.

11) Chemical, physical, and mechanical property testing services to
support other Qual ity Assurance. Department un its.-

12) Qual ification programs for welders and welding procedures.

13) Performing surveillance of warehouse areas and manufacturing control
stations to assure that only accepted items, properly Identifled and
protected from damage and deterIoratilon, remain in storage. Assure
corrective action for any unsatisfactory conditions observed..,

1.1.10 Quality.As4sur-ance En lneerl-ng: LMEBR,ý Programsj.Mansaer

The Qual ilty Assurance Engineering LMFBR Programs Manager Is responsible to the
Qual ity Assurance Director and provides quality assurance. engineers to support
the CRBRPQual ity Assurance Program Manager. Quality Assurance Engineering
personnel perform the follcwing activities:

1) Qual ity Assurance Program administratin for specific portions of the
COfRP act•Ifites, to monltor and assure effective implementation of
qual-it~y reqquirements from design through procurement and fabrication.

2) Quallity Assurance engineering support :for change control boards,

design revJews. and design document review•nd approval.

3) Nonconforming Item review board coordination.

4) Devel oplng and jimpl.,ement ing statistical test programs andanalyses as
requi red..

5) Eval uatIng inspection and test data and report qual ity trends. -

6) Reviewing and evaluating bid Invitations andreturns for, quality
Impact.

7) Participationon capability, evaluation teams for Prospective suppliers

of major items.,

8) Procurement- document revilew. and .suppi ler quai Ity sureys"for materials
and fabrication services and maintenance of the approved .list of such
suppl iers.

9) Receliving inspection planning.

10) ESG fabrication Inspection planning.

11) A quality data and records collection and storage system for procured
and ESG-fabrIcated Items.

12) Data packages for ESG-fabricated Items.
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13) Source Inspection and surveillance of suppliers.

14) Qualification and certification programs for nondestructive e
examination (NDE) personnel and procedures.

15) Nondestructive examination technical support and-consultatlon to ESG
organizations and suppliers.

16) Qual ity Assurance. Instructions for complex Inspection, tests, and
process control operations.

17) Development of nondestructive examination methods for the Inspection
and Test Unit.

1.1.11 QualIty .Assu rance6 EngineerIng±Utilty andl EneryProgramsMan-aer.

The QualI 1ty Assurance En~gineering Uti~l ify arnd Energy Programs Manager is
respo~nsible to the Qual ity Assurance Director. Ths organization has no
Involvement in the CRBRP program.

1.1.12 1nspection and. TOst. UnIt, Manaa1er

The Inspect ion and Test Unit Manager- s responsJi1le to the Quaol ity Assurance
W Diector. and, alzong with his assi~stant. managers,ý is responsible for:

1) Performing receivr[ng inspectI-on of procured Items and services,
ident fy ing :and documenting nonconform~iing c6nditions of these items
and services, and assuring conformance to the establ ished
nonconformance disposifions.

2) Pierf ormin'g in'speciý4ions and test s of ESG 'fabr Ication and suba'ssembly
operations,' f inal inspectilons, and perf orm ing or witnessing
performance of acceptance and qual ification tests of ESG-fabricated
I temns.

3) Performing nondestructive examination and acceptance of ESG-fabricated
items.

4) Making inspection acceptance and release acceptable ESO-fabricated
Items for del ivery to the next operation. Reject andwithhiold
nonconforming items. Document nonconforming conditions for Material
Review evaluation and assure-prompt conformance to: Mateial Review
dispositlon.

5) Performing inspection of purchased or ESG-manufactured tool ing.

6) Performing inspection of packaging, preservation, and identification
of items prior to shipment.

7) Maintaining-a system for calibration of measurement instruments used
for product inspection and test, including appllcable procedures and
records. Performing periodic calibration of measuring Instruments, in
accordance with establ ished requirements.
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1.2 Quality assurance pol icy originates with the PresidentI, of RockwellInternational, through the Issuance of a Corporate Poli.,:y. statement covering
Product Integrity. The Quality Policy is issued to each dvIslwon of RockwelliInternational. in a Corporate Directive, prepared and authorized by th.e SeniorVice President, Corporate. Staffs, which dIrects each division, to "take act.ionto Implement the Corporate Q.ual Ity Pol Icy. The Presidernt of th'e EnergySystems Group implements the. Corporate .Qual ity Policy Directive.through
Standard Operating Pol l.cles, which provide qual ity assurance- directionconsistent with Corporate Pol icy, as Well as the Qual ity Ass'urance Programrequirements appl icable to ESG business objectives and contr.act requirements..The overal I Qual ity Program .is impl emented in the operating manual s of thequal ityw.affecting organizational units by the managers of theseo un,.it's. TheQua! it Assurance Director reports dfirectly. -to the Energy, Systems '.up
Presi.dent and verifies c6mpl lance, of,"he •h1O!.al•i•tyaffcting organi,•tions .tothe Qual i.ty Program, .under the. autho•rity &ed- ih the Stan-dar'd Op•• tiig. -Pol'icies.,

1.3 The Qualiltyý Asurance Dilrec'i Ib vit ue of beingat th e sr~e level. ofmngmnt as ehgeflevel maage..r 6f other maj ,o Ene~rgy' Systems. Grou
functloný, has the necessary udnlmp-died cmminicatlon path to bring qua""tymatters to the attenti on of the pr7es.idert .ad executive I evel management.,Differ"ince'n of opiniron .qual ity maters-+h at cannot be resolved at Ioe'rmanagement levelFs are rigefe.r~re'd o the EnrySse's Group Pres ident bytheQA§uks-6ty A nur6anc6 Directo6e f~o r .finl niA4eso I Ot I 6n' Q ua ,i t A be ~arent'Managgr• Qual ' tip uEngineers".atte heduled and ad hoc status meetirigý! to
a.ss I st,. in r.sov.. . .n g pro 66Vblm s, repo . rt',•i ....ty resul.ts, .int-erprt qual ityreqOirements, andproividýe` a b~as'i~s:for :provildi ng ade~quate staf f Ing,
..4. Q uai t -Assurance. fw[un c sh I I[inpemente dwlh.nESG are defined in,

.Slta~ndard Qpera~t Ing Pr6cedures.,. 'All fuinctional organ'izations (Program Officesý,.Engineering, Purchasing, Quablli A~ssurnc arnd Manufactu'-i~n ') are assi'gnedrespo6nsibil [tHy for:.

1) The preparation. and issuance, .. in the operating manuals, of writtenistructions anid prcdrswihestabl ish the methods and
responsibil ities for performing qual ity-relited activities, and forverifying satisfactory performance of such activities.

2), The 1indoctrination and.tranng of their personnel In these
procedures, as:appl icable tO the]r work-assignmets .

1.5 In addition, the Qual ity Assurance Director is as-signedd tihe, follI.Ing
specific qual ity .assurance functions:

1) I dentifying those proce!dur-es which cover the performance and
verification of qual ity-related actlvltles.

2) Conducting audits of the implementation of such procedures.

3) Identifying qual ity deficiencies and probliems in the Program andreporting them, with any recommendations, to the responsible ESG
executive, functional and program managers.
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4) Verifying that solutions to reported qual ily problems or deficlencies
are achieved.

5) Stopping nonconforming work:and controll lng further processing,'
fabrication, and del ivery of-nonconforming Item s.

6) Submit overall status reports on the ESG Qual if Assurance Prograns to
the ESG President, as well as concerned program and functional
managers.

1.6 Communications flow directly betw:een the ESG Qual ity Assurance Department
and theQual ity Assurance organization of subcontractors, and :are documented,..
as.-approprliate, by the Purchasing organizati'on jb yer. assignedfor each
subcontractor. The I rnes of communiLcat•ion' are "def ine~d Iin' internail procedures,,
an'd i n procurement and q ualTiy"" a:'ss'ur•a':e admIs'da e pfýn '-iespeiifiicons.
contractual ly appl led to each subcontractor. The ESG Cont6ractDaa. :Management
organz Vaon tracks and provi des management reports of all"communicatios
rýequrn acinn e 'fiter 4h ,part ofESG orsbo tratr to provide
means "f. insuring tmely resolution".of p-roblem's.

1.".7, Ver rificat':6n of. conriformance to ..estib Ished qb.u a•: I requi remn is the
re sponsibiil 1ity of the QualitIy Assurance Department, through the actions of
rev I e ahnd -a'po~ ofdsgn -,ddcumeiTS V sp ecifications and dzra~ings.)'

prouren douens(prh'ase:r requisi!tions pnurc~h'ase or'dersO alongW ift:
theVir refeerehnced `docudments a n d. a tachme'n it), a n-d manufacturing doim iits
(travel 1e Irs an4 1d preocedssin, 6g procedure-s. "Additional ly, the Qua'ity' Assurance.
Department is respohnsblie for V i'ficatFi,6n of conformance to.qual ity'
requirements of har~dware items durihng, source inspection/surveil.lance,

recei•v vihg, i n-process, 'and f in inspections and process surveillance. As
shown by the organ-izat i onal struuutre.o an d the functilonal descri ptions,'of the
ESG organization in S.ection 1.4, of the. PSAR' 'the Qual ity Assurance Department'..
is divorced from the qual ity-affecting: organizationai units'performing the
design,, procurement, .an d manufacturing actilvities, with the Qual ity. Assurance
.Department Kjhaving a .h Ierar -chal position at'the" same 'or hi~gher, level th~an the
,performing organizations.,

The authority and responsibil ity f6" stopping unsatisfactory work, or the
controlp of further processing, deli very, or Instal lation of nonconforming
material, Is an. expl.i.cit f unct i on of the6 Quai I ty "Assurance'Director in the
Standard Operafng" POI cy covering the ESG Qualitly Assuran6e eProgram and
issued by the ESG President.

The ESG Qual ity Assurance Department reporting level, and the :-Standard1-
Operating Policy covering the ESG.Qual ft., Assurance. Program, are structured

.and explicitly provide for-th'e Qual ity" Assurance 'Director to:-

1) Identify. quality problems

2) In'itiate, recommend, or provide solutions to quality problems

3) Verify implementation of solutions - /.'
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1.8 The qual if Icatlon requirements for the Qual ity Assurance Department.
management positions are as follows:

1) Minimum qual if Icatlon requirements for the Quality Assurance Director.
are (a) a Bachelor. of Science degree. in EngIneerIng, Sclience,. Or
Technology from-an ,accredited col lege or un iversiity, (b) 15 years
experience In qual ity assurance or engIneering in an advanced
technology industry, of which at least 5 years wi II be in qual ity
assurance; and, of this 5 years, at least 2 years wIll I be In the.
nuclear area, (c) experienced in the direction of personnel, and the
plannIng and management of resources needed to conduct a Qual ity
Assurance Program, and (d) possess a knowledge of industry and
government codes, standards, and regulations defi.ning quality
assurance requirements and practices; .quality assurance administrative
methods "and technology and the ir rap"pl ication; and be experienced in.
Wplann-ing deing adproig quaity assurance practices and
appl ication of procedures..

2) MinImum qual if icaftion requirements for the Quai ity Assurance
-Engineering LMFBR Programs Manager, Qual ity Audits and Colntrol~s
Manager, and Qual ity Assurance Engineering Util ity and Energy Progr~ams
Manager are Ca) a Bachelor of Science degree In Engineering, Science,
.or Technology from an accredited cotllege or university, Cb) 5 years
experience in or related to the fielid.. of I s educat•I ona I major,, of
whi[ch at l east 2 'years. w I I have e been i n q uali ,ty eng I neeri ng or
technology; and (c) possesses a. knowedge of at least two of the
foli. lowing areas -of :.specialty: statistics/reliability, nondestructive
examination, physical/mechanical properties measurement, metal
fabrication, measurement technology., instrument and control
fabrication and testing, chemical 'processing anid analysi s, failure
analysi~s, .and quality program development .and impl'eient~atl.on.

.3).' Minimum qual if ication requirements for the Inspection and Test Unit
Manager.are (a) 10 years experience in a manufacturing industry of
w~hich.5 years -will have been in qual ity control/assurance;_and Cb)
have..a, general[ knowl edge of manufacturing and inspectiion methods and
.techniques Including dimension and e l' ectrical. measurements,
nondestructive examlnation, qualiy•y planning, and fabrication and
assembly methods.

4) Minlmum.qual ifl1catlon requ i rements, for. the CRBBRP Q. uali Assura nce
Program: Manager,, are (a) a B achel or of ,Sclence degree in Engi nee ri ng,
Science, or Technology from an accredited col lege or university, (b),5
years experience in qual.,ity assurance or engineering in an'advanced
technology Industry, of which at least 3 years will be In quality
assurance In the- nuclear area, (c):experienced in the dir.e.tion of
personnel, and the pl annring and management of resources needed to
conduct a Qual Ity Assurance Program, and (d) possess a knowledge of
Industry and government codes, standards, and, regulations defining
qual ity assurance requirements and practices; quality assurance
administrative methods and technology and their application; and be
experienced In planning, defining, and performing quality assurances
practices and appl ication of procedures.
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1.9 Adequate staffing of the QA Department is-the responsibil IIy of the QA;
Director and managers reporting to the Director. Basically, staff size •is a,
function of business level. For each project or program, the QA Director
provides an estimate of quality engineering, inspecti on, andý supervision
funding needs to the project or program manager. These estimates are prepared
by members of the QA Department staff and negotiated'when necessary by the QA
Director with the project or program manager. Issuance of the funding to the
QA Department Is then through normal accounting channels to Qual ify'Assurance
Department Managers who then staff appropriately. Certain overhead functions,
such as cal ibration, procedure development or audit are staffed to an adequate
size based on negotiations between the QA Director and the Controll er.

Qual ity Assurance personnel are involved in day-to-day plant activIties to
assure adequate QA coverage. For ESG fabricatfIont both thie asssi gne d Qual ityEngineer and I~nspection Manager attend scheduled meetings with Manufacturing
and Purchasing management on: status of work in progres s'. These meetings are
normally schedul ed: weekly and may be held daily during periods of intense
actiVity. Floor level Inspection and manufacturing managers also Interact
daily to ensure adequdate Inspector avaIl I abl f IlI y to meet current wor kschedutles. Qua il Eniner -are assigned to specific portions of the C RB'RP
actýviltles at ESG, e.g., systems and/or components,' and these engineers
Interact dao I y with thei r coUnterparts in Program OffIce, Engineering andPurchlasing., The qual' ity engineers also attend scheduled and ad hoc meetingsand are n distrribution for,aýaropriate crresondence, repors, draw•ings, and
s pecif Icabions.

2.0 QUALITYSSURANCE PROGRA.

The" Qual ity Assurance Progra• described herein compl i•es with therequirements
of Title 10, Code of Federal Regulations, Part 50, Appendix B, '.uaI ily
Assurance Criteria for Nuclear Power Plants,"'f or the ESG 'scope of work as a
CRBRP Reactor Manufacturer. The elements of the CRBRP Qual ity Assurance
Program to be executed by ESG are shown in Figure'17J-3. The Qual fly
Assurance Program Is appllied to individual structures, systems, and components
In a defined, graded 'approach, according to their importance to safely. Thisprogramis I ssued and made maindatory by'direction of' the Preside'nt EnergySy stems Group b-y Standard Operatingý Polýicies that require Theý issuance of
operatlng proceduress' and provides for verif ication of their ,enforcement
through a system of qual fly program audits. ESG delegates execution
responsibil ify of appropriate Qual ity Assurance Program elements to suppl lers
of materi:al eqi u pment,' and '.services, ,'but retaI ns 'responsIbility forl :;€ltheir
lmp•lementation by these suppl lers,. Such del egationis control led `as described
in paragraphs 8.1, 9.1, 10.1, 11.1, 12.1, 13.1, 14.1, 15.1, 1:61, and 18.1 of
th Is appenhdix.

2.1 Management assessment of the scope and effectiveness of the Qual ifly
Assurance Program is accompl Ished by two' independent audits. One& of these Is
performed atyearly Interval's, and specifically 'addresses the 10 CFR 50,
Appendix B, requirements as they are Implemented through that portion of the
Qual ify Assurance Program that addresses Section NCA-4000 of Section III of
the ASME Boiler and Pressure Vessel Code. The second audit occurs at 18-month
intervals and Is conducted by senior officials from other divisions of
Rockwell International. This-latter audit Is to assure compliance with
contractual and statutory qual ify assurance requirements.
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Cont I nu I ng iznvol vement of the ESG: Pres Ident i n Qual •ity Assurance- 'matters I s
achieved by three routinely scheduled interactiveiassociations ;w ith the
Qual ity Assurance Director. These are: (I) periodic staff meetings, during
which each member of> the Presldent' sf_ýst:af f, which :il:ncl.udes -theQýual ity
Assurance Director, must reportý on signif-.ifcantý problers,- accompl ishments, and
status of activities, (2) periodic Program Review Meetings, in which formal
and in-depth reports are presented by Program" Managers, and during which ..time
the Qual ity Assurance Director addresses signifiqcantqual ity problems, with
recommendations for corrective action, and (3) submisslon of :a monthly qual ify
status report to Executive Management that covers qual ity progress
accompi Ishments, problems, and audit results, and to the customer as required
byz contract.

2.3 Qual ity pol icy originated at Rockwell International, with the Issuance of
a "Product Integrity"% polIcy- statement, , •in w h ich tKhe President of, the
Corporation states,..:.t is: the policy, of the Corporation-thatitsproduct'
wi I I:I meet or exceed appl icable standards and r-equirembnts for qual•ityif>
"rellAabfil y,' and, safety, Th Seio Vce President, Corporate Staffs,' i~s ueandsafety , ,"ýJhp:Senfl.r•- J, e-es•

a d:irective applicable to all Division.Presidents Of the Corporation; which
requires actions to be taken to implement this Corporate Policy, including:

1) ;Providing.1engiU.ne'eri ngý act~iviJties_ for defining safe and reliable
products.

2) Providing verification or qualification testing of new products-and
any subsequent csi gnif icant'deslgh changes prior to introduction into
the market. :.

,3), providing pur ch asi4ng a cti[v It ies, that are respons~i~bl'efor proc'uring
materials, components, and end items that comply with speci-f led
req uirements.

4) .Providing manufacturing activities that are responsible for the
manufacture iof• products that comply Iwith specified requirement!ýs.

5) Providing quality assurance activities at each manufacturing location
to ensure compliance with specified requirements.

6) Preparing and maintaining clear and correct descriptionsrof 'products
to be used in advertising and sales literature, proposals, contracts,
customer Iliterature, service manuals, labeling, andother[ necessary
documents.

7) Providing prompt feedback of field data regarding failures.
complaints, and accidents to the appropriate functional organizations.

8) Developing procedures to ensure that appropr4ate government agencies
and customers are promptly not;if led of product conditions thatý could
be hazardous and timely resolutions of such conditions.

9) Notifying the Office of the Vice President - Communications,- Corporate
Offices, relative to all product conditions which-could be hazardous.
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10) Estabi ish Ing measurement techniquesý to provide management vIsIbl ity
of the adequacy of product integrity .activities.

11) Preparing and maintaining approprilate written operating, procedures' to
implement the requirements, of this Directive..

12) Maintaining a record retention program in compl Iance with the
appropriate Corporate Finance PolTiicy which wil I support the integrity
of company products.

13) Conducting periodic auditsthroughout all activities having a direct
Impact on product integrity to measure compliance with established
operating procedures.

2.4 The CorporateQual.ity Pol icy is Implemented at Energy Systems Group
through Standard; Operating. Policies Issued by the President, Energy Systems
Group..:: Th its Group( Poli.cy', states: ",The managers of Engi•nIeer I ng, Material
(Purchasing), Manufacturing,Q:.Qual ity •Assurance, and Program, Of fices willi be
responsibl. e for:

1) The preparation and i ss.uance, in thelr operating manuals, of writteninstructitons, and procedures which estabiish ,th methods and,

responsibil ities for performing qual ity-related activities and for
ver ify Ing sati sfactory performance of such actIvities;

2) The ,indoctrination and. train~ing of theilr-. personnel in these
procedures, as appl icabLe to their work assilgnments;

3),) Assurance that. the instructions and procedures covering qual•ity-
rel ated a ct iV Itiles meet the Qual ity Assurance Program requirements of
'the appi Icable government reguiati ons, and/or contract provi s lohs,;

4) Requiring that, each individual beresponsible for performing quafity-
related. activities In accordance wIth-the appl icable instructions and
procedures."

Based on the previously describedquality poicy, theq department managers

provide procedural coverage In their department manuals for quality-affecting
act iv4iti es.

2.5 The-Quality Assurance Director has:.overal.I responsibil ity for assuring
conformance to the procedures of the Quality Assurance Program Manual. He has
the further responsibil ity, authority, and organizational freedom to stop non-
conforming work, and control further processing,- fabrication, and del ivery of
nonconforming items. If the differences of.opinion occur that:cannot be
resolved, these are referred to the President of Energy Systems Group for
final resolution. Changes to department manual:s may be proposed by any
individual or organization, but final review and approval rests with the
department manager. Changes to ESG ASMEWCode Section Ill Manual and the basic
Qual ity Assurance Department Manual receive final review and approval by the
Qual ity Assurance Director. Additionally, Standard Operating Policies and
Procedures, CRBRP Program Directives, Engineering Management Procedures are
reviewed for concurrence by QA Department personnel. All procedures declared
as qual ity-affecting are submitted to the lead reactor manufacturer and owner.
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2.6 Provisionsfor control'lIing the distribution of Department and Qua• I•61 ty
Assurance Manual s are addressed. -in each manual. These provisions.,pro'vide ,,.for.
serlal Izatlon of each -manual in use and maintenancei of'arecord of th-
recipients of each manual. Revisions of procedures. i.n th'e manhual.sae
distributed to each manual holder of record, along.with an updated table.of
contents.

2.7 The CRBRP Qual ity Assurance Project Manager Identifies the procedures
from Department and Qual ity Assurance -Manual s that constltute-theQual ity
Assurance Program for the ESG CRBRP Project Reactor Manufacturer scope of
work. These procedures are-documented in-a Qual ity:Assurance.'Progr"a Index
that Is approved by the ESG Qual ity Assurance Director and CRBRP Program,:
Manager". TheK index I s Issued for Lseby managers and-key per'nel in
organizations performing activities that affect qual ity. Changes.to th [s.,T Index must be approved by W&eESGyn Qual ityo eahAsl'seuranDe. ot iid"'-6i~ eRBRP
Program Manager. A brief synopsis of each proceu cntined in the 'ORRP
Qual ity Ass uranice Progrlam Manual - is-gien i4n. At.tachm•ednf•7•j.•df 'tWfi•
append i'x*.%-

The safety-related structures, systems, and components tasks 'control led by the
ESG Qual ity Program 'dur ing 'engineeri'ng, ý'desi`gn,' andi-ivpcu"enf.ia4-,, dJA 'ind In
Section 0.3 of th.is appendix.

2.8 Contractors .'of :Component.,designs, and/or-.fabr•cat fte d itefm s are-;Jeqiuiired t•
submit itheir quall ity assurance' eprogra ,.descr Iptions f,&or these i•ems for :revie.w
and approval. Th'is 'revi'ew,. i s-,made -agai6nst-contractr uall I-y apppl• ied •uality
assuranac'.e program- requ Irem6ents. Addtitionally;, audi'Tts. of th•6se pr•. i'a,
acV i-i•es :`a'ar.e :conhducted 'by ESG. The .requiýrementso- fua I,-,s, ,.-.
program description subm Ittal, and noti fication of the right of a6dlit, - are .
contained in adm: nistratIve 6specifJcatons, whIch are6made'' patr o•fa-ec h
component contract.

2.9 -Personnel perfo'rmiihng •qua ify--reltaed actitv I t-ies. for CRBR rec6iva,1R!"
training and indoctrInatioii ".cou:Se covering 'the-(RBRP QAprograiim.. udli' ng '

qual.ty assurance -for nUc1lear facil ity projects in , the: Unifted" State;s' -e,-.

overal I Cl inch River Breeder Reactor Plant project, and the implmentatflon of
this QA program at ESG. This training includes quality concepts; CRBRP design
fam-fl: iarizatlon, major participant' responsibilities, and-organiz-ation
interrelationshipS; and procedure requlrementsfor each "ESG organizati'on.
Additionally, personnel involved in ASNE Code Section lll:,activitifes' :rceieve,-
training courses as to the specific procedures applicable to thelr 'functi'oný,
and their content, scope and purpose. Contents of the courses, attendees, 'and
dates of attendance are documented.

2.10, Specific categories of personnel responsible for verifying activities
affecting qual ity require formal training in the principles, techniques, and
requirements of the activity being performed. Certification as written
testimony of qual ification'is provided in accordancewith the appropriate
code, standard or procedure, and course content, attendees and dates of
attendance documented. Proficiency tests are given to obtain evidence of
proper training and qual ification. Certifications of qual ification are issued
that'ýdel ineates the specific functions personnel are qualified to perform.
The criteria for qual if ication are provided in appl icable procedures, and
results for each individual are maintained in Training Department files.
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Proficiency of personnel is maintained by retraining, reexamination, .or:
cont i nued sat Isfnactory performane in accordance with specIfi. ed procedU•rcl
requlrements, and recertif.ication J. documented.. along with The asjs f,.
recert i.ficpat i on. Qua I ty verificati-on personnel involved iIn thje'erifi.ation
program are. as f ol lows:

Personnel performing nondestructive examinations, and estab i ishi:ng
NDE techniques (SNT-TC-1A)

Personnel performing welding operatIons (AS ME S-IX, and,,. AWS).

Personnel leading quali.ty.audit items- (ANSI N45.2,.23)

Personnel performing visual examInation.(ASME S-IllSubsecis on N" E:

Personnel: ,performi;ng dimension inspection

Personnel certifying Design Speoif icatlions, esgn ,.Reports.
Overpressure Protection Rports, and Load:Capapc•ity Data Sheets
(ANSI/ASME N626.3)

2.11 Procedures that provjide i I.nstructtions;' for qual ity¥related activi ti~es suchl
as clean;lng, welding, nondestructive examination, inspection, and test,
spiecify ýeu.Ipment and f acil iesý to be -,used as well as any appropri.ateen•virnm.•al6ni•d'tions to6 be maintai.ned during these activ•C. ti.•es, ;"e,:g
tepera+ure," humjdity and- cleanliness. The .sequence.,of eventsto-be'fol :l'ed:
is specified in the work inructiondocuments (Test Procedures and
Manufactur ig, Travel ers), and •ve Ierif ication of conformanceto this equence;Is
performed t&o, asSurep er eq.u isites have be met prior to. successl., .a'

2.12 '.Thie..Qua. i.ty.,..Assurance -Program •.desc•ri.bed herein lisr•evi•Ledn:- iE"sed'
annual l.y as. appropr iate. hanges in the"QA Department orga61izat• o arIeý.:,..transmitted to the lead reactor manufactUrer and owner wI'th:i 30dys of
issuance., of. :the-organ lzati chart. The .overall -ESG, ganizltiog lenIis
Secti(on1.4.4. of. t, he PSAR I s:-.revi ewed and rv I sedannually. i_.AI, th lwead., , -
react. manufactUrer i.s notified of.,' key .personnel-changes..,beforeThec•h•anges ,
are announced.

2.13 Devel opment, control., and .use of- computer programs for, desIgn and. design
ver.iflication are covered by aprocedure under the lcontrol.:'of,,the Engneering
Department and which I s I ncl uded as part -of the CRBRP QAprogam. Adherence.,
to this .procedure Is audited by. Qual ity Assurance using knQwledgeable..and:.
independent auditors.

2.14 The docket date of the CRBRP PSAR was April 11, 1975. Regulatory guides
to be addressed prior to that date and other factors to be considered:are as
follows:

1) Regulatory Guides In Subsection V of Section 17.1 of NUREG 0800,. as
described in PSAR Sections 1.1, 17.0, and 17.1.2.1 and the answers.to
Questions 411.1 and 411.2.

2) 10 CFR Part 50, 50.55a, as described in PSAR Sections 17.1.2.1, 3.1, S
3.2, and 7.1.
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3) 10: CFR Part 50.55 (e) I n accor dance w Ith the qual lyý assurance,program, as descrIbed: in PSAR Section 17A.15.1.
4 ). 1:CFR Part e50, Appendix 

rA, iGenerI esgn Crteria. ,' ,,as descrlbed. 0 n. SAR Sec'tionsi 17.05, 17.02.6, and:3.1.1.

5): ASE B&V Code.Secion ii.--- as descr bed in iSAR-Sections 71.2.6 and
:3.2:.2,'. : " " : :.i _ :i •

S
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3.0 DESIGN CONTROL

3.1 ESG util izes a Cognizant Engineer concept.assign.engineer.ng
r.esponsi bi1l ity -for fhe' viaeilus'.systems' and ' suYS:-ms t for, which ESGis the
Reactor M4anufacturer. Each cognizant Engi'neerud the dire-cion of ahniS
manager, has the responsibil ity- for pl anni ng, 0.direct.i ng.,, -and_, control I Ing :al 1
effort 'in conformance wl th the contract work sd0p'e"for the system'sfiiborstem,
or component under his jurisdiction. This respons.ibility includes the coordi-
nation and integration of all activities related to systems requirements
definition, system engineering, component design, interface control, and
change control. The Cognizant Engineer is supported in this effort by the
functional engineering groups, such as the structural, electrical, and design
groups. Written procedures describe the methods to be .used in~carrying out
these activities.

3.2 Appl icable regulatory requirements and design. bases are defined in
principal design documents. The; top level de's requirement document is the
Overall Plant Design Descr I ption. ThiQDDs documen oPI•Ds describes the over-
ai I CRBRP technical, functional, an'd .qual Ity pa:ramefers. OP.DD.1. is -wr itten,
released, and controlled by the Lead Reactor Manufacturer.

System Design Des.criptions (SDDs) provide the prlnci[pal means of design
definition and control for each CRBRP system for which, ESG has system
responsi b I I I ty., The SDDs ref Iect the OPDD-40, requi rements. and:al,,-re -:used,,-to'
def ine the various technical, operational, and safety cohside#rati6ons iinvolýei:vd,
Identify interfaces, and serve as the basic technical document for the system.

Specifications and procedures are prepared to def ine the requi rements for the
design, fabrication, quality assurance, testing, handl i hng, shiig,.-
Installation (where appil icable), construction testing,. and.preoerational
testing of components and structures in compliance with the SDD and aill

approved baseline documents.

Engineering drawings are developed to meet the requirements of the .SDD,
approved basellne documents, and component specifications, and further to
define and establish engineering parameters,,characteristics, and design
functions.

Design drawings and specifications are reviewed prior to release by Quality
Assurance engineers. *rhis review is performed In accordance with a procedure
that provides approval requirements established by senior management of the
Engineering, Operations, Quality Assurance and Program Management
organizations. The Quality Assurance engineering review Is conducted to
assure compliance to Engineering and program procedures which specify that
drawings and specifications contain quality assurance requirements such as
Inspection and test requirements, acceptance requirements and inspection and
test results-documentation. Deviations or changes from these drawing and
specification requirements are processed as specified in Sections 15.0 and
16.0 of this appendix.
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3.3 The Technical Services Manager, through a system of engineering
management procedures is responsible to assure. that suitable design controls
are applied to such disciplines as seismic, stress, thermal, hydraulic,
radiation, and materiala compatibi ity. DesIgn ,reviews are held at various
design milestones to veri fy design a d equacy, and to insure that:

1) Design characteristics can be controlled, Inspected, and tested.

2) Inspection and test (including any design verification testing)criteria are Identified.
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3.4 Identification and" controloýof des-ign 1 nterfaces Is: accompplished by the
Cognizant Engl.neer and' documented_'by means of System Design Descriptions
(SDDs), Component Specifications, and"Interface Control Documents (ICDs). -The
fundamental control document for func ti onal . l interface data, is the SDD, which
identifies the system interfaces including referencing supporting control
documents (e.'g, ICDs) ,nd toge"th er With he ICDs copletely defines "
requlrements for every lnterface w ith in a system..

IlCDs are drawings or documents that identjify the physical :interface'
characteristics necessary to ensure compatijbility between mating piece s of
equ I pment. ICDs are.di stri bute'd to,I` and use by, project• •particlipants for
assuring compatibil ity of system and/or components. rnterf ace requIrements
are transmitted to interfacing organizations,, and concurrence obtained prior
to issue._ Proposed changes are coordinated with interfacing organizations
prior-to limpementation.l

3.5 The preparation of design documents (SDDs,, ICs, specifications, and
drawings) InvoIves innput from appropriate technical disciplines icluding
system,, safety, stress, thermal, fluid flow, mechanical, materials and.
process, -el~ectrical, control, man~ufacturing, and qual ity engineering.
'Qual'if led' representatives of these disciplines review and approve design
.documents before issue. Additionally, drawings are checked for dimension

,,accuracy byý an Independent checking function before Issue.,

SOD drawing and specification changes are reviewed and approved by the same
discip Ines, as the original issue. A method is used by the releasing function
to check the approvers and the functions they represent to assure all the same
'dis-cirpl ines review :an.d' approve revisions.

3.6 VeriflIcation.of designs Is performed by formal and independent design
rev Ie~ws5' at various 'sta Iges of the desi Ign to i nsure th at al [ slIgnlIflicaht f actors
affecting performance, rel iabil ity, safety, operabil ity, and maintainabil ity
of a component or. system are properly cons Idered .... The. Design Review Board Is
elstabi I shed ý,on an ad hoc basi11s ̀ to provilde an expert eval~uation and Is com-
prised of a Chairman andspecal ists In D'ep gn, Materia•s, Sa.fety, Qual ity
Assurance, and other disicipi Ines. sMebers of the board are selected from any
organization on" the basis of thelr know l edge "of the subj ect but are not.
responsible for the work. Action items are assigned during the meeting, and
the followup is provided by the Design Review Board Administrator to assure
that the action Is taken and the action Items closed out. Analyses and calcu-
lations having signifl icant effect on the design are subject to ver;i f ication.
The completeness, adequacy, and appropriateness of assumptions, input data,
and analytical or calculation method used are evaluated. Certain aspects of
designs are verified by test to supplement independent des-ign reviews. In
those cases where the adequacy of a design Is verif led by a.qual if ication.
test, testing Is identified and documented. Testing is conducted using a
prototype unit under the most adverse design conditions for which an Item Is
required to perform its safety function. The results of design verification
are clearly documented, with the verifier Identified. Documentation of the
results Is auditable against the verification methods identifled.
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The design engineer, assistedby the material s process,-andqual ity
engineering, Is responsible-for; determin.lng the app .c
parts, and eq u I pment used. i n' the design..:. Thi S. .se lection of hardware is
reviewed during the design review.

One of the basic purposes of the design revIew sy stem Is to f inad; an correct
errors and deficiencies, prior, tothe release of. the engineeri--ng document for
procurements, manufacture, construction, or to another organizato1n for use In
other design activities.. In all cases, the des.ign verif.ication is completed
prior to, relying upon the components. systeM, or structure to0perform, its
function, Documentation of the deficiency, and the resuing corrective
action, are Included' in the records of the design review.

3.7 The nmeth'ods *f or. the col lection,: storage. and ma.Intenance of design
documents, revi1ew records,' and related engineering data are descrIbed In
Section 17.0 of this appendix.

4..0 PROCUREMENT •DOCUMENCO•N TOL

4.1 ESG uses a system. of procedures which describe the sequence of actions to
be taken in preparing, reviewilng,. approving, and controll. ing procurement
d ocument s. The bas Is for al p rocurement act ions is the Purchase Req rulsition,
which Is prepared by the organization requiring the material, service, or comi-• .
ponent being purchased. Each Purchase Requisition Is reviewed and approved by
qual if led Qual ityA IAssurance Department personnel to assure that correct and
complete qual i req u I rements are stated or referenced. This review is
documented. Drawings, specif ications, des I .n reports, and other documents
wh lch are referenced in tihe Purchase Requislition are reviewed and approved as
described. in Section 6.0 of this appendix. The requirements of the Purchase
Requilsltion are transferred to a Purchase Order, which is offered to the

splier. Purchase Orders are reviewed by Qual ity Assurance Department
personnel to assure no .changes of requirements from the Purchase Requisition.

4.,2 Purchase Orders for structures, systems, and components identify
appropriate reqUirements, which mustl be addressed In the suppl ler's qual i t
assurance progrIarm descr]pti on. The supplilers iprogram is reviewed against
contract requirements and approved by qual if ied Qual rty Assurance Department:
personnel prior to start of actIvIties affected by the Qual ity Assurance
Program.

The Purchase Order and Its referenced documentation contain all necessary
design basis technical information. They additional ly Identify all documenta-
tion to be prepared, maintained, and submitted to ESG for review and approval.
The Purchase Order also Identifies those records which must be retained,
control led, maintained, or delivered to ESG. Provision Is made In the
Purchase Order to ensure ESG's right of access to the suppl ier's facil ities
and records for source surveillance and audits.

4.3 The Purchase Requisition - Purchase Order cycle described here Is also
used to process changes and revisions to the contract. The same review and
approval is required of changes as Is required of the original Purchase
Requisition and Purchase Order. Procurement documents pertaining to spare or
replacement parts are treated in the same manner as that used for initial
production parts.
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4.4 ApplI ica~ble, el 1emenp ,.t s . itof1CFIR 50, Appedix B, are appl led to s~uppl iers by
Invok I ng. government or Industry QUality Assuirance standards in whole' or, inpart, or by., nserting sec ifi iqua Ifi rq uirements In the Procurement
.Specifications.

Procurement specifications contain the design basis techni.,cal requlrements';.
Identification requIrements of components, subcomponents, aýnd m•aterials;
appl icable.codes, standards and specifications; test and inspection require-
ments-; and appropriate special proces r.equirements cover I ng critical
processes such,.!as w0elding, brazýing, heat+treaitment,• . electroplating and thermalsurf ace coating,' cleanil ng,, and r nondest utive examinatlons, Applicable
regulatory .technfcal requir* ements are Incl uded i n thel procurement -specif ica-
tions rather than specify ing these by reference to regulatory documents.

5.0 INSTRUCTIONS.' PROCEDURES. AND.DRAWINGs .

5.1j Pol tcy, procedures, and lnstru 'ction doc uments are prepared to coveractivities affecting quality., These quality-affecting activltiles Include
management, design and engineering, procurement, qual ity, asuane andmanufacturing. Policies, procedures and instructions arecol lcted and issued
in operating department and qualify assurance manuals. The. manuals conta• n
provisions for preparation, review, control, and reiinof procedure and
Instructi~ons comprising the manua~l.

The manuals containing procedures and instructions for qual if+-affecting
act Ivtil els at.. Energy Systems Group are:

Standard Operating Pol icdes Manual
BRP Program Management Directives Manual..

Engineering Management ProceduresiManual
ýCorporate Material (Purchas-Ing).Proced~ures Manual
ASASVE Code Section III Manual
Qual iy Assurance Opera.ing Procedures Manual
Manufacturing Manual-

Methods for complying with qual i•y assurance criteri~a appl lcable .to the ESG
scope of work are defined in the preceeding manuals. A correlation of
procedures, pol ices, and Instructions from these manuals with the criterla.of
10 CFR 50, Appendix B, Is given In Figure 17J-4, and a summary description ofthe contents of each document ,referenced i n th Is,f I gure l.s given in Attachment
17J-1 to this appendix..

Acceptance criteria for important activities defined by the aforementioned
procedures and instructions are a part of each procedure, as-appl lcable.: For
example, document formats and content are specified, as are release, approval,
and distribution control-requirements.

5.2 The requirements for activities affecting qual ify as well as appropriatequantitative and qual itative criteria for determining that important activi-ties have been satisfactorily accomplished, are specified in Instructions,
procedures, and drawings, Including the following- types of documents:
(1) Design Specifications, (2) SDDs, (3) Procurement Documents, and (4) Test
Procedures.
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5.3 Provisions .for preparation, content, quantitative and qualitative
requ iremienits 'revIew,- revision, and control of .drawings are contained in.
Sections 3.0.and 6.0 of this appendix. Thesi.. Prov visions for manufacturing and
Inspection instrUctions and procedures are 4,"3ntained •n• Secti~ons 6.0, 9.0,
10.0, and 13.0 of this appendix.

6.0 DOCUMET dcOR0O.L

6.1 Documents, such as desIgn specifications, design drawings, .computer "
programs, manufacturing drawings, eqruipment spec ificatio6ns, constructiIon and
preoperational test specif icat ions, materi processing spec if I cations, andnondestructive examination procedures, are prepared, reveed,v e approved aned

issued in accordance with written procedures. Review methods may vary from aserIesof formal ized reViews by a Design Review Board to Individual revii ews by,
personnel from.involved organizations and the Qual ity Assurance Department.
Organizations re.sponsible for revIew and approval functions for aspecif ic
type of document are lidentified in a written procedure. Originals, prints,
and/or reproducibles of these documents are controlled by the Engineering
organization,, which releases, distributes, stores., and maintains files and
records of these documents. Document changes are prepared, reviewed, and
approved in accordance with applicable procedures, only under the authority of
the organization or fun-cti~on th~at prepared, reviewed, and approved the
original. Drawings and, drawiUng changes distributed to* Manufacturing and
Qual ity Assurance for items being fabrlcated by the Energy Systems Group
require return of a document receipt to Engineering, as evidence that the
documents-were received býY. those orga n izat Ion s. Drawings for manufacturing
and inspection purposes are further control led through the Manufacturing
Production Control Station. The personnel of this organization insure that
correct drawilngs and revrisions thereto are available for manufacturing and
Inspection plannhing, aswwell as for the subsequent manufacturing and
inspection operations. Periodic audits are conducted to verify that active
documents are Iin use and obsolete issues, have been removed from use. The
Eng!ineering data base, containing the l atest Issues of . drawings, specifica-,
tions, and design basis documents, is updated daily.. Terminals are avaIl1abl e
to~all functions for assuring that obsolete issues are not used.

6.2 Procurement documents are controlled as described i-n Section 4.0 of this
appendix. Source and recetving inspection documents are controlled as
described in Section 7.0 of this appendix.

ESG Quality Assurance Manuals and department operating procedure are
distributed and controlled in accordance with a procedure contained within
each manual.

6.3 Manufacturing, Inspection and testing instructions, and testing
procedures are designated in Manufacturing Production Orders (MPOs) by
instruction or procedure number and by applicable revision letter or revision
number. The instructions and procedures either accompany the MPO or are
maintained available at the location where the work Is performed. Changes to
MPOs, necessitated for any reason, require the prior review and approval of
Qual ity Assurance, as do changes In manufacturing inspection and test
instructions, and test procedures.
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6.4 A listing is periodically I Issued of design documents aandtheir revisions-
which incl udes system desi'gn descript-irons, draw ngs, specifications., engineer-
I ng reports, engineeri1ng orders.,* nonconf oirmance reports, manufacurng. process
procedures,s test pr ocedU res,I anhd nonde sfr uct ive exam inat-ion` procedure I s. The
admirnistrat ve po ide: §;`and" procedures: lIIisted in Fýirgure 17J-4 are contaihed' in
the CRBRP Qual ity Assurance Program Index. -These I I-.- isrngs are used to assure
that obsolete issues of the aforementioned documents are not" used..

6.5 Assurance that receiving and source' inspection Is performed to 1-he latest
purchase order change is achieved through a system that routes purchase
requisitions and orders and changes thereto to the Qual ity Assurance Engineer-
ing Department function. At-Ihe time that a change Is rece'ived by thisorganization, .Iis revIeewed for- quality requireents, and the source or
receiving 'inspection instruct ions are revised, as necessary. Copies of.revised
inspection in structions •and the change orders are sent to the Recei'nln• ain':d
'Sour Ice lhspe ct1ion fun~ctions.

6i6.,.6 Assurance that approved changes are I ncl uded I n spec I f ications', drawiUngs.,
a~nd procedures p~rior to their Implementation is achieved through rev iew andIappoval of the Implementing documents (purchase requisitions and manuf ac-
turing travel ers )":by-Qual ity Assu~rance Engin~eering Department personnel and
enforcement actions of the QA Department Inspection functions. Quali ty
Assurance Engineering Department personnel review and approve purch~ase
r equisitions &m~ andmnf acturing travelers' prior to their release to insure that
the correct rev isons of specifications, drawings, and procedures are given
'th~erein. After 'issuance, purchase orders are reviewed to assure that there
are no unauthorized changes fro -Ihe purchase requisition. Source, Recelvlng,
and in-Process Irnspection inspects to the requirements document revision given
in the, purchase: orders ýand'travelers.

6.7 As-built drawings and documentation are a'requirement of contracts for-
components and are required to be del~ivered with the Item. Quality Assurance
source surveillance and document review prior to authorizing shipment to the
COIRP site assures that as-built documentation 'Is received i a timely manner:.

7.0 CONTROL OF PURCHASED MATERI AL. EQU IPMENT. AND SERV I CES"

7.1 Each supplier of materials, structures, systems, and components is
evaluated to assess his capabil ity to provide acceptable services and
products. 'Evaluation of major item suppller's for which there Is no recent
ca pabil ity information is performed-by a team, consisting of representatives
of Purchasing, the Program Office, Qual ity ASsurance, and Manufacturing
Departments as appropriate. Representatives of Design Engineering, Materials
and Processes Engineering, and other units of the Engineering Department
participate In the evaluation as necessary.'

The details of the evaluation Include reviews of past performance, evaluation
of procedures and capabil ity descriptions provided by the suppller, surveys of
the suppi ler's facil Ity and Qual ity Assurance Program in operation, and/or
experience of other CRBRP participants with the supplier. The evaluation
considers the suppl ier's capabil ity to supply a product which satisfies all
requirements. Results of this evaluation are documented and retained on file
at ESG.
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7.2 ESG Qual ity Assurance, Department personnel perform surveI llance of
suppl:iers during fabrication, processing, inspection, testing, and shipment of
products. These. survelllance activities are planned and performed in accord-
ance I w ith wvr-i tten procedur.es. The plans provide Instructions which specify
th-e characteri st.ics or .processes to be w i tnessed or yer if led, the documenta-
tfion, requi red, and the acceptance crIterIa which must be met. Suffici ent
survel I anceV is, perf.ormed to verify that qual ity Is achieved -,in items which,
cannot be Inspected upon recelpt. This surveill Iance ends with Iwrit ten
approval to ship the Item to, ESG .or, the. construction site, given by appro-priate Quality Assurance Department personnel.

7.3 Receiving inspection is performed on products del ivered to ESG to assure
their acceptabil ity prior to useO .. This Inspectionis carried out in accor-
dance, w ith written Inspect i on'. l an s. The product is evaluated to determine
that it is ,properl y identriified, that it meets Inspection criteria, that
.neces 'sary inspectio1n and testing records are Included with, the product, and
that the accepted product is identified as to its acceptability before bei.h
:rel eased for use or storage. Nonconforming items are~ segregated, controlled,,
and clearly *identified pending proper disposition. ESG Qual ity Assuraince
Department personnel, provide written Instructions for receiving Inspection of
items purchased by, ESG and del ivered directly to the construction site from
the suppl ier.-

7O.4 ESG req~uires that the,. supp~l ier furnish, as .a minimum, certifications, that,
Identif y (e.g., by the purchase, order number) the product and the specific
requi[rements (codes, standards, specifications) met by, the Item. The supplrier
Is further requilred to submit a report, Identifying any requirements which
have not been ,meqt, and i ndicating his disposition of such nonconformances.n
CertifIcations and test reports are reviewed and approved by appropriate
Qual 4iy. Ass urance Department personnel. Acceptable certificates of
compl lance, and data reports as required, are provided to.othe plant site with
equpment del i-very.

7.5 Procurement fo spare( or repl acemennt spare. parts will be-"conducted under
the qualily assurance program that Is In effect at the time of order
placement. TechnIca.I requirements, :,If not the same as for the. inltialI plant
Item, will be evaluaoted to Insure that they- are equal to or better than those
for the Init~ial plant Item.

7.6 "Off-the-shelf" items are subjected to special receiving or source
inspections for critical characteristics. Specific inspection irnstruct-ions
are prepared on a case-by-case basis to accommodate .the un Ique character Istics
and use of each item.

7.7 Suppl iers' certificates of compli ance are val idated by an establ ished
program of audits, independent inspections, and surveillance and overchecks.
This is accompl ished using Itinerant or resident Qual ity Assurance site
representatives or source Inspectors, hol.d point release, and suppi ier audits.
Additionally, procurement specifications require supporting technical data for
certificates of compl lance, and these data are reviewed for completeness
before use of any Item.
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8.*0 J ~ ION ANL MIIOLOF'vj " R lAS PRS. AND COMPQflENjI~

8.1 For purchased items, .ESG 'delega tes: execut.ion r.esponsibilI i.y for
activitIes .of identification and control,`ofnmaterlals, parts, -and component's,.
to supp iers andasseSs effectivenessof thee Supplier activities, a'described in Section 7.0 of this appendix.

8.2 For items fabricated by ESG, procedures and Instructiions establish,identificatlon and control requirements of 'ra'terl'alsý (incl~udlng'*,.onsumhiabl es),parts, *and components,- from des•gn through'filhai assembly:.

Identification requirements begin with specifications and drawings. Draftingprocedures require that: notesahnd location indilcat e drawi.angs th.atspecify identzif icatlOn .nformation` an "exact IlocaionS.pec onif icaton-.
describe how the Ident If ctr Ioon is to! . accomp e,'Is'"dn (.';.' n•ae-4pl ates,impression stencil, el.ectrochemical etching)-. Idntifcatilonrequirements

fran dr aw in gsa and :s pec ifi1cati rons ;ae re. t o e't -fo oth' -Mnu~ctr gProduction Order (MPO).

8.3 .Traceabbil ity of: parts,, assembl I est, com•pnents, an'd.:tstr Octurbs-t•• l:dr awlin's..and spe~c Ificationbs~i-Is ,achi eve 6th rough ýthe" pir'.a"ýczticýt o'f' -the drawing. numJrberbecomning the part number. Compf leted c~oe n&t~cture name -p1atesý
ref erence the. design, or, com'ponent. spec..i..cat ......."'"umb.. In manufat.dr•ing and'assembly, the MPO, which references drawihngs .and-",ts"p"'eýýca-fc'ations 'anid d Cr t••;the identification to be appl ied to the Itemsi, provides data for traceabil ityto nonconformance reports, : special pre'ss- procedures, "inspection preures,<.
purchase orders, and m'ill test repqr s.

8.4' Any adverse ef fect', of the, locatilon ore, i
or function of,' items,.T;identifi[ed is preventedby specifying theserequirements
In engineering drawings and specifications. These documents are reviewed andapproved by special ists .1 n, stress, mateals, poemanufacturng, andqUal ity assurance, to assure,. Identl-fi ca t.i on ý.markiingsL-. do.' not af feict qual ity andfunction.;

8.5 Verification of the correct identification of materials, parts, andcomponents Is performed by the Inspection function of the QualiJty.Assurance•,:.
Department for ESG fabricated items. Qual ity Assurance Engineering Department
personnel are responsible for issuing instruct:lons to Inspection for th Isverification to appear on the MPOý Upon completion :of fabricat:ion and',assembly, Qual ity Assurance' Engineerring Departmen't personnel• Aev:ie'. the MPO toassure the steps specifying identification and its verification are initiated
and stamped to show completion of these operations. For, suppl ler fabricated:items, Identification verification Is accompl Ished by ESG itinerant or'resident QA representatives.

9.0 CONTROL OF SPECIAL PROCESSES

9.1 For purchased items, ESG delegates execution responsibil ity for specialprocess control activities to suppl iers and:assesses the effectiveness ofsuppl ier special process control activities,; as described in Section 7.0 of
this appendix.
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9.2 For ites sfabrýcat.ed byESG, -specialprocesses, mci unding but not i Imited
to weld Ing, brazi•.ng, heat-treati ng,. cl ean•i ng, bond ing, coating, sol.dering,
plating, hard surefaci ng,•i forImingýclea•n•roaoperatio•ns, and• nondestructive.
test'ing are.c,.ontrolled*•O.to the lý.degree., ,requi red by appl-icable codes,!- standards,,
specifications, and reuiationrs.ýý' ',Thils co6ntr-,ol Vs::accomp IIshed, by several
means:

1) Fabri[cation: Procedures are written by Manuf actur i ng•z Engi neer-Ilng, and. :
reviJewed and: approved ýby .Design Enineerging and Q:uali. Assurance..-
Nondestruct ive, exam ination: procedures are:.rev.iewed- and approv-ed by
certified NDE Level Ill Examiners.

2) Detal if .nstructions i n' the. Manufacur ingProdu-ction Order •(MPO), which
serves as.ESG'ts shopt•ravel er, -are-wr-Ittenm;.•by ,.ManufacturingPlanning,
and rview_*ed and, ap~proved b,,y,..Qual ii.ty. ýAss,utanc,ýe ,-

Whn rcesigPrced4ures are- used, -~he aP mde 'part~of th'e NPO-ýby-
reference. .

9.3 Proceduresý, .equment, ,and.0.perisonnel perfibrmng.-speclai processes are

qualI ifbd-led and-certifiled by 'Quality Atsurance-.Dortet, pe on
Qua i iatonisacomlihe i acordancerw4ith ~appi icabi eý codes, standards,

sp.ecificati:on6s, -oI nternaV requiremene+ts.:.ý Quall--i i af ications are;rev+ie.ed: and
approvqed; by ,Qualif--y., Assurance.m

SpecialI pr o esses .areo:,De p-eformed :,:by traine•d, q~ua~l if led personnel working to
written,, qualif .led instructions usl.ng q uafie6dequipment. EviEdence of.perf ormance or ver Ificatlon is recorded ,.on th e.. MP.Owhiich accompanies each

structure, ýsy~stem, or compont du+lngmanu0acture. Evidence of, performanceis ei th er recor,,de d or:vif.ied by. qualifle Quality Assurance'-personnel.

9.4. Qual-I if.icatlonr.recor'.ds +of proce9dures, equipment, and personnel for
perfformi ng:. sLpeci al- processes ar+.e , estab:li.,shed, fl ed, :and mainta-ined-current in
compl iance-with written ESG procedures. Periodic audits of these recorlds. are
performed by Qual ity Assurance to ensure their adequacy.

10.0 1NSPECL-JII-N

10.1 For purchased items, ESG delegates execution responsibli ity for inspec-
tion ,activItiesIto-osuppl Iers and assesses the effectiveness-of these; Inspec-
tion activitles,ý as described In Sec-tion 7.0 of- his appendix.

10.2 For items fabricated at ESG, inspections, examInat,lons, and quality/
verif icat ion testing of systems, structures, and components; are performed .by
Inspection and Test Unit personnel of the Qual ity Assurance Department.- The

manager of this function reports directly to the Qual ity Assurance Director,
who reports directly to the President of Energy Systems.Group, thus-pr.ovid Ing
the Inspection function freedom effectively to perform its responslbilitles.

.10.3 The shop traveler for the control of manufacturing and Inspection
activities is the Manufacturing Production Order (MPO). The MPO Is a single
document that authorizes and directs both manufacturing and inspection
activities. For inspection, the MPO serves as the test and inspection
checkl ist.
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The MPO specifies the characteristics to be ,inspected'and t-he'specific point
In the manufacturing process, where the Inspection must be accompl ishedn lt
al so specifies, by line4entryy,. the specific .department and group• responsible
for performing the operations, including' Inspections and-tests, InspecI"on
points are selected by Qual 1-ty Assurance Department staff.

Acceptance and rejection criteria and the descriition of the method of.
inspection, Including any special requirements such,."as use of particular
equipment, are specified on the MPO or are contained in documents specifically
referenced by. the MPOo These are entered on the MPO. by Qual ity Assurance
Department staff.

The inspector who performs the Inspection operatfion stamps the MPO ent6ry w.hmpn
he completes an inspection ,activity/ When th .e .manuf actUrlng "and. i-i:ns`pec• I.,•
effort on the .MPO Is completed, the, MPO isr.evi-ewed'y, the QualityAssura"nceEngineering personnel of, the Qualit .Assurance Depatment..to.verify•nrihd1
certilfy acceptable compl etion of all .specif~ied manu~facturi ng, inspecfionR•, -alnd

test operations.

Each system, structure, component, or subtler detail is fabricated against anIndiv idual MP~o Establ Ished. procedures require .that a copy of each -.draw ing

and procedure referenced on .the MPO be at the manufacturing and insp9ption'
work station for use by personnel during the work operation.

10o4 Inspectors-are-trained and indoctri!nated, as requi~red, to assure

proficiency In their .assignments0  In addition, nondestructive examifnati.on
personnel are formally trained, qual if led, and certified to SNT-TC-1A as
supplemented by Section Il l.of the ASME Boiler and Pressure Vessel Code.(see
paragraph 2.10).

10.5 Modifications, repairs, and replacements are.fabricated under the. same
Manufacturing-Inspection control system as new it•ms, and receive the same
revlews and approvals as original item- fabr(cation.

10.6 Hold points for witness by the authorized Code Inspector and/or customer
representatives are provided for and establIshed, as'required by these
agencies, on the MPO by Qual ity Assurance Engineering pers'•nnel, prior to
release for fabrication.

10.7 Procedures require Quality Assurance Department personnel monitoring of
special processes, where direct Inspection Is not possible0 Process proce-
dures are used which specify control measures and acceptabil ity requirements.

1100 TEST CQNTROL

11.1 For purchased items, Energy Systems Group delegates execution responsi-
bil ity for test programs to suppl lers, and assesses the effectiveness of these
programs through surveillance actions, as described in Section 7°0 of this
appendix.
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11.2 For- items produced by Energy SystemsrGroup, -test programs are ident•ified
by.. Des irg n Engi neerling, as appropri ate, to demonstrate th at i tems wIlI I perf orm
satisfactorily In service. Testing is accomplished in accordance with written,
Iand control led pr~oedures. These procedures are prepared by Engineering orr
Qual ityý Assur-ance Department personnel from the group or unit r~esponsilbe for
conducting the.'test.- They are reviewed and approved by the cognizant Quality'
Assurance Department personnel having responsibili ty that qual fiY and qual ilyassurantce reireents are metf and by1 'Program Office cogi zant engiheers

hav ing responsbsilb 1ly that techni:cal requ Irements are met.

11.13' Test procedures Include appropriate requirements for test article
Identification, test purpose and objectives, test prerequi-st.es- teste '
condition limits, instruments and calibration, equipment, env.ironmental
warn'ings an cautions, authority -for test. rest art after interruptions, accept/

reject criteria, data type, method of documentation, and records collection,
and storage requirementsi Quali y Assurance Department, authorized inspection,
-or customer witness requirements,ý personnel qual if ication requirements, and
stlep-by-step procedure requfrements with provisonfor' perf ormer signoff and
Qual ify Assurance Department wItness verifIcatIon sIgnoff or stamp.

11.4 Test data are analyzed by qual if ied personnel and a written reportr
prepared in which results are documented, evaluated, and the acceptability of,
the I tem for perform ing Its function satisfactorily in service stated.

1 .5 Tested items that have subsequently been modified, repaired, or have,
been repl aced in whole or in part are .re tested to the origirnal test require-
ments . If the repair, modifi .cat`ion , ore repl acement invol ves a design change
and mod-ified testing requirements, all design and test documents are revised
prior 1 to this work, in accordance w ith the procedures 7and control described i n
Sections 3.0, 5.0, and 6.0 of, Appendix J.

12.0 CONTROL OE MEASURING AND -TEST-EOUIPMENt

12.1 For purchased items,:: Energy Systes Group delegates execui-ýoh-
responsibil ity for control of measuring and test equipment to suppl!iers and
assesse t saihe effectiveness of these actIvities, as def ned in Section 7.0 of
this appendix.

12.2 For items produced or tested by Energy Systems Group, procedures define
the requirements and responsibil ities for cal ibration, cal ibration standards,
and control of measurlngandtIest. equipment usedforfabricatloni testing, and
inspection. The Qual ily Assurance Department has the responsibil ily for
implementing and maintaining the program for calibratlon anid control of
measuring and test equipment. Cal ibration operations are conducted by the
Qual ify Assurance Department, Engineering Department, other Rockwel [
International Divisions, and qualified suppllers.

12.3 Each item of measuring and test equipment Is given a unique serial
number, and the records containing calibration and test data are Identifled
and fIled by that serial number.
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The cal ibration system procedures require that measuring and test equipment be
cal ibrated at specified Intervals and that these intervals be based on usage,
stabil Ity, accuracy,, and history. Calibration.proceduresare prepared by the
cal ibrating function and are reviewed and approved by cognizant Qual ity
Assurance management.

The complete cal ibration status of measurement and test equipment is main-
talned, using a computerized cal ibration Inventory and recall system, which
provides the basic calibration system control, by forcing a listing of equip-
ment requiring cal ibration and the periodic recall notification to the
instrument user and cal ibration function.

Measuring and test tools and instruments are labeled to show cal ibratlon
status,. i.e., out of use, indication only, and next cal Ibration due date for
in-use equipment. Out-of-use tools and instruments are labeled "Cal ibrate
Before Using."

12.4 Cal ibration procedures specifically state that the cal ibratlion standards
against which the measuring and test equipment is cal ibrated have an error nomore than one-fourth of tolerance of the equi[pment (including standards) being
cal ibrated,. unless proh ilbited .by... the .state6-of-,the-art.. A greater error may. be
permitted after discussion between management of the using organization and
the Manager of Inspection. and Test.
Energy Systems Group mainta ins worki ng standards agaistwhich pmeasuri ng and

test equipment ,are calibrated. Working sta~ndards are cal ibrated f or -trace-
ability. to the National Bureau of Standards. Thils is accompl ished by
procuring standards or -cal ibratilon services. directly fr.cm the l13S or from
suppliers which, In turn, can demonstrate lBS traceabil ity. Where N "S
standards do not exist, cal ibration of standards is accompi shed by such..
methods as inter-laboratory com par.i sons: or..l nter nal: •;develop,.ent of a standard'

.12.5. When di.screpanci.es from accepted tolerance a.e found for measuring and
test. instruments .during cal ibration, th~is f inding is' reported to the Manager
of the using.organizatlon who Initiates an Investi gation o"f items Inspected
since the previous cal ibration. The val idity of previous inspection performed
wIth the suspect - instrument is evaluated, and the results, 'a long with
appropriate actions, documented for the record and fol low,-up.

13.0 HANDLIG! -STORAGE. AND SHIPPING,

13.1 For purchased items, Energy Systems Group del egates execution responsi-
bil ity for cleaning, handl ing, storage, and shmippilhg activiti+es.to th•6
suppl lers and assesses the effectiveness of these activities" as defined in
Section 7.0 of this appendix.

13.2 For items.produced by Energy Systems Group, special handling, preserva-
tion, storage, ýpackaglngj, and shippIng requirements are specified by packagIng
engineering special ists. Any special clean Ing requ•uIrements are specifled by
manufacturing planning. Operations Involving these act:iviti es are accomp-
I Ished by qual if led individuals, In accordance wlth written work and inspec-
tion instructions. Handling and cleaning instructions are detailed in proce-
dures referenced in the Manufacturing Production Order (MPO).
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All specifications and instructions covering cleaning, handling, preservation,
storage, packaging, and shipping reflect design and specification requilrements

,of the material, components, or system being processed. Special attentio6nis
given to prevention of loss, damage, or deter iOration due to adverse envi ron-
mental conditions, such as temperature or humidity.

By the time of shipment.to the construction site, instructions for. handl ing

and storage are transmitted to the Constructor.

14.0 INSPECTION- TEST. AND OPERATING STATUS

14.1 For purchased items, Energy Systems Group delegates execution responsi-
bil ity for identifying and maintaining inspection, test, and operating status.
Assessment.of -the effect'iveness of Inspect ion, test, and operatlng status ifs
obtained from surveIllancet act1ivties described In Section 7.0 of this:f:
appendlix.

14.2 For items produced, by Energy Systems Group, the Inspection and test
status of- structures, systems'-, d components, th roughout manufacturing, Is
identif led by the utii ization of 'a shop traveler, known as a Manufacturing,
Production Order, (MPO)., The MP s a comprehensive manufacturing, inspection,
and.-test ing plI anning d6-ocument wr:itten by the"'Manufacturing Planining Unit of
the Manufacturing Department. It lis reviewed and approved by Qual ity
AssuranceDepartment :personnel to assure th at adeq uate i n spect]ion and- test,
controls are included. Inspections and tests are performed or witnessed by
qua':l if ied Qual ity Assurance Department inspection personnel, and the status of
the Inspection or test is indicated on the MPO with'the inspector'~s stahip.
Finished Items also receive the Quality Assurance Department Inspector's
stamp; or, If too small to be stamped, are bagged and tagged with the status
indicator appl ied to the tag.

Qual ity Assurance Department personnel perform periodic and final reviews of
the MPO, to assure that all inspect ions and tests have been performed and
,their status properly ind-icated. Thus, bypassing of inspections, tests, and
other critical operations is precluded. Application and removal. of inspection.
status indicators, such as tags, markings, labels, and stamps are performed or
wijtnessed by Qual ity Assurance Department personnel. Welding stamp indica-
tions are appl ied by th!e w e Iwder, ," as req u I red by the•MPO and are verified by
Qual ity Assurance Department 'personnel.

14.3 The status of nonconform i ng, inoperatlVe,__or mal.fUnlctioning s.rucures,
systems, or components is i dent ifi ed by Qual ity.Assurance Department personnel
to prevent inadvertent use. Detarl Is of the control syýsterm are described •-in
Section 15.0 of this appendix.

15.0 NONCONFORMING MATER.IALS. PARTS OR COMPONEN"TS

15.1 For pur chased itemss Energy Systems.,Group delegates execution respon.si-
b iI ity. ,for nonconf orm ing mteriala Ispartsor components control measures to,

sup Ipl I ers.s Assessmen:t, of 'theb effectiveness'of these measures Is obtained from.
surveillance activ ites dlescr ibed in section-7.0 of this appendix. Noncon-
formances that affect safety-rel ated functi ons or ut I ity th atL.are proposed
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for "accept as is" or "repair" dispositions are submitted,.to Energy Systems
Group for approval; and if ESG approval is granted,, then to the.customer for
approval.

15.2 For Energy Systems Group fabricated items, procedures are implemented
whereby nonconforming Item Identification, documentation, segregation,' review,
and disposition are performed. The administrative system for nonconformance
control routinely provides for notification of appropriate affected organiza-
tions (Manufacturing, Purchasing, Engineering, Quality Assurance Engineering
LMFBR Programs) of the existence of nonconforming conditions.

The shop traveler, or Manufacturing Production Order (MPO), described in
Section 10.0 of this appendix initiates Identification of a nonconformance of
Inprocess Items, with the Quality Assurance Department Inspector aff ixing h i's
discrepancy stam.p to the line itemrs .on the MP ,fPor.. ,the. inspection operati on.
This Identif Ication of the item, , the nonconformance,, and the acceptance
criteri-a i-nvol ved -are transf erred to a no~nconformance' report f"orm by.Quala:ity
Assurance. Department personnel, and the ser•ial. number of. ,th is report is
-transcribed onto the MPO. The nonconformance,report form and the procedure
controll.ing its use provide for documentation .of the.disposition of the
nonconformance, signature approval of. indi9vi(duals authoriz.edjto deteimmi ne
dispositions, and distribution of the report.. A slimilar :ýapproach -is used for
suppl ler nonconformances detected at recel.ving or source inspect•i•n.

Nonconformance procedures define the individuals and groups responsible for
the disposition of nonconforming items.

15.3 Nonconforming items are. physical ly. segregated from Iacceptableitems in
control led. access hold rooms., The h.oI d roorns are control] ed .bythe Qhua[ity
Assurance Department Inspection Unit.. Items too Ilargeq tobeplaced [n the
rooms are prominently tagged to Identify their hold status. Release frcn hold
areas or removal of hold status-tags can_:onI-y be performed by appropriate
Qual lty Assurance Department personnel, after receipt ofan approved noncon-
formance report..

Nonconformances in services w'ill normally be .written against affectedll d •
hardware. Where that Is not practical (e.g., defectI ve comput er codes), the
Correfi-vieActIon Request (see Section 16.0) Is used to cointrol 0furfhee
operations and/or hardware as appropriate, and to track resol utlon.

15.4 Repair and rework operations of materials, parts, components, systems,
and sfructfues Is accompl Ishedf by a revilsion tothe orig Inai, MPO. This
revision of the MPO is prepared, reviewed, and approved in th e same manner as
the initial Issuance, which, Ils described In Section 10.0 of this appendix.Th is revision specdf Ies the repa'r, rewOrk, and'i nspection poroedurs to be

used. The inspectlon methods.- used are, as a minimum, those used for the'-
original inspection.

15.5 Nonconformances that affect safety-related functions or util ity of the
Items that are proposed for "accept as Is" or "repair" dispositions are
submitted to the customer for approval. Approved nonconformance reports, with
the dispositions, "accept as is" or "repair", are maintained by Qual ity
Assurance, and are submitted with the Item at the time of shipment, in
accordance with contract requirements.
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15.6 Nonconformance reports are summarized and analyzed for trends at leastmonthly by QA Audits and Controls and Qual ity Assurance Englneeringl and thesummary Is distributed to managers of Qual ily/ Assurance, Manufacturing, ancdPurchasing. Nonconformance reports are submitted to the customer ast requir'edby contract.

16.0 CQRRECTIV E ACTION

16.1 For procured items, Energy Systems Group delegates execution responsi-
bi'l ity to suppi lers for establ ishing and maintaining corrective actionmeasures. Assessment of the effectiveness of these measures is obtained fromthe supplier surveillance activities provided for in Section 7.0 of thisappendix.

16.2 For' activities within Energy Systems Group, a documented i•correctlve'action system, under the control' of the Qual ii', lAssur-arnceý Department, •isestabl shed in accordance with procedures.for- handl i fomance totech nica IV requirements; and .technical procedures'. ' Technical requirements are,those :containhed i n desi gn drawinhgs, speci f I cation'sf, fabrication procedures,and Inspection and test procedures. Technical requirement nonconformances,
theref'ore, are reflected by hardware nonconformance, Technical procedurerequirements are those that guide the general processes of documenting anddisseminating design, performance, configuration,' pr ocurement, manufacturing,and inspection requirements. These techni cal "procedures are those in theQuality Assurance Manuals and functional manuals of quality-/•affectingorganizations."

16.3 Corrective actions for technical requirement violations are an integralpart of th e- nonconf orm ing ltem.sy'stem descr•bed i•n Section 15.0 of••thisappendix. Corrective action for techn.ical procedure nonconformance aredef ined i n; procedures covering audits' and :the basic corrective action system.Corrective action Is Initlated during a nonconfbrmanco eval uation and

resolution and (b) fol lcmiOng tfhe -d•letermoina ti on-: of -a-condiion adverse to -quali ty, to preclude reoccurrence. Appropr iate completion per-i ods areassigned as parts of the corrective action commitments. To assure timely::,resol ut ion, correct I ve acti on c .ompletion dates are monitored by the Qual ityAssurance Audits and Control s funct•ion; and, in the event of a del I nqtuencythese facts are brought to"the attention of the managemenf of Qual ity -Assurance and the affected organizations.

Impl ementatlon of correctlve actIon Is verlfIed by Qual ily Assurance, and thisIs the basis for close-out of corrective actions.

All corrective actions are based on conditions th at, do., or may adversely affectqual ity. These conditions :and their causes 'are suma-r'ized in month Iy reportsto management, along with status of the corrective action ImplIementatIon -(i.e., complete, on schedule, or delinquent).
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17.0 QUALITY ASSURANCE RECORDS

17.1 Pol ices, plans, and procedures have been Implemented by Energy Systems
Group to obtain appl icable quality assurance records in ANSI N45.2.9 (197.4).
These pol icies, plans, and procedures also provide for storage and preserva-
tion of the qual ity assurance records while at ESG. Generic qual ity record
categories have been Identifled and organizational retention responsibility
assigned for these. At the time of contract award for equipment items, a
specific list of qual ity records to be obtained is prepared based on the
generic listing. Quality records include system design descriptions, speci-
fications, drawings, design reports, design verification test procedures and
reports, purchase orders, design review reports, manufacturing process
procedures and instructions, material test reports, personnel and process
qual ification results, nonconformance reports, audits, inspection results,
acceptance. test reports, cal ibrati on procedures ,and ,,.reco ds,, and qual, ity,, .
surveill ance reports. The records program pr6cedures lso provi-de_- f or
responsibil ities-for its management-and operati6h,.'recorda col lecti ., Ion,
definition of terms unique to the records program, verifIcation of such
characteristics as legibility, completeness, inventory control, anhdtransfer
to the Owner.

17.2 The organizations Involved in the qual.ity records- progran are Q.va 1..ty
Assurance, Engineering, Purchas Ing, .and Manuf aur Ing. R1snsbii .ieti, f,
these organ z.at ons for specify ing, .generati ng,,. coil I.ect.iion, veriifi cati'no
f i ling, storage, and preservation are given in appropriate procedures.
17.3 Inspection.and test records for items examined contain the fol lowing

Information:

1) The. inspection or test performed'

2) The-date ahndresults (acceptable/un'acceptable) of the inspectI-on or
test

3) A notation of the acceptabrI ity of partsl, assemblles, or operathons

4) A signature or stamp of the Individual performing or verifying9 r
inspections and tests

5) Notific ation that nonconformances exist, Information relating to
nocoqn'for mances,` and disposition of the. 'nonconfom te,'
specific repair ýor rework actions. i

17,.4 Record storage facil ities and .fi les minimize the possibility of
de sruct ion' by f ire, "i Ioodl ng,'.theft, biodegr'adati on, and" deeriorat on by."
envIronmental condit~ions such as tempe'rature, humidity, and, corrosive:fumes.
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18.0 AUDlITS

18.1 EXTERNAL AUDITS

Energy Systems Group has an audit program for auditing.'suppl iers of
structures, systems, and components. Quality Assurance Department personnel
perform audit planning, schedul ing,* audit team selection,'audlt coordination
and contact, report issuance, and fol lc-up'to verify implementation of.
effective corrective action. Audits are planned on an annual basis.
Unschedul'ed audits may be performed'when deemed necessary.' Audits are
scheduled, based on suppliTer activity status, to evaluate the effectiveness of
suppl ier Qual ity Assurance Programs. Checklists are prepared to guide the
conduct of audits. Personnel experienced in the'conduct of audits are:
selected as audit team leaders.

The responsibil ity for the execution of aud wItn theIr on and subtle•r•

suppliers' is delegated to su•pliers n procurement documents. '

18.2 INTERNAL 8AUITS

18.2.1 Internal qual ity assurance audits are conducted. In accordance witfhý-
pre-established procedures and checkl ists. Personnel experlenced in the
conduct .of audits perform the aud.its, or aret4eam leadersw-hend'the team
approch is used. Audit - .personnel are .seleedto prevIntteir hay ingdir~ct

responsibil•.tles in the areas being audited.

Auditors document their findings, and these findings are revilewjed with .
managers having responsibil ity for :the ar-ea'au dit ed.id At te' e of th is
rev Iew, the affected manager, accepts a commitment to [mplement co- rrective
action for deficiencies, and a speci~fied 'date when. implementation.w-I wi be
complete. Upon notification of completlion corrfdectvec

that area Is re-audited to assure the corrections: have.been accopli•shed.

18.2.2 Audits are conducted of systems and procedures,-processes;'and.
products. The procedures audited are first evaluatedd against code, standard,
and contr.act r eq4uir nt s, and rth en thes efIfec•tivenessof the r iml Ieetation
to on-going.work effort is established during audits. A review of documents
and records is an Integral part-of all audits-. .

Qual ity audits are performed by personnel from theQual ity. Ass~urance
Department, or, in the instance.of teaWnaudi t's,:-: personnel frcom other functions
under the' direction of a Qual it Assur.an ce- Department Iead"audito :certified
to the requirements of ANSI N45.2.23.

Audits are'. scheldu Ied yearl y, n. advnane, one ocover; al .elements where here is
on-going activitv .: The aud I activ itysiitited concu r errent with initiaion
of conceptual design and is conducted throughout the Ilife of the progran, so
that discrepancies noted can be corrected early enough that end products will
not be affected.
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I 18.2.3 Audit results
functional managers.
action Is sent to the
monthly.

and status are reported monthly to program and
A summary report of problems affecting timely corrective
ESG President and executive level functional managers

Yearly summarization and analysis of CRBRP Audit Results are conducted and
reported to management for review and assessment and as required by contract
req u I rements.

18.3 ACTIVIT I ES AUDITED

Activities audited are those Quality Assurance program elements indicated in
Figure 17J-3.
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Figure 17.J-1. Overall Energy Systems Group Reactor Manufacturer
Quality Assurance Program Functional Organization of

Program Participation
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PROGRAM MANAGEMENT

QUALITY ASSURANCE PROGRAM ORGANIZATION DOCUMENTATION AUDITS AND REVIEWS CORRECTIVE ACTION ENGINEERING HOLDS
1. Planning 1. Responsibility and Authority 1. Policies and Procedures 1. Quality Audits
2. Quality Assurance Program Index 2. Training and Indoctrination 2. Quality Records 2. Management Reviews UNUSUAL OCCURRENCE REPORTING

3. Personnel Qualification 3. Quality Status Reports

DESIGN AND DEVELOPMENT

Design Planning

Design Definition and Control

1. Design Criteria
2. Codes, Standards and Practices
3. Engineering Studies
4. Parts, Materials and Processes
5. Design Descriptions
6. Specifications, Drawings and

Instructions
7. Identification

8. Acceptance Criteria
9. Interface Control

Document Review and Control

1. Document Reviews
2. Document Control
3. Engineering Drawing Lists

Design Reviews

Development

Failure Reporting and Corrective
Action

C_,
I-

0's

PROCUR EMENT

Procurement Planning

Procurement Requirements

Procurement Document Reviews

Evaluation and Selection of Procurement
Sources

1. General Requirements
2. Acceptable Source List

3. Pre-Award Evaluation
4. Interchange of Source

Capability Information

Control of Configuration

.1. Contract Change Contirol
2. As-Built Verification

Equipment Calibration and Standards

Source Surveillance and Inspection

Receiving Inspection

1. Planning and Inspection
2. Documentation
3: Dispositioning of Received Items

Control of Nonconforming Items

Control of Received Items:

MANUFACTURING. FABRICATION AND ASSEMBLY

Planning

Inspection and Test Plan

Material Identification and Control

Control of Processes

1. Fabrication and Assembly Processes
2. Process Qualification
3. Nondestructive Examination
4. Cleaning

Inspection and Tests

1. General Requirements
2. Procedures
3. Completed Item Inspection and Test
4. Inspection Status Indication
5. Certification

Document Control

Equipment Calibration and Standards

1. Equipment Evaluation

2. Control of Inspection Measuring and Test
Equipment

31 Calibration Standards
4. Discrepancy Equipment

Statistical Quality Control and Analysis

Control of Nonconforming Items

Corrective Action

.-Handlring;.Preservation. Packaging, Storage and Shipping

1. Handling
2. Preservation, Packaging and Storage
3. Shipping

Figure 17J-3. Major Elements of the: Energy Systems Group Reactor Manufacturer
Quality Assurance Program.
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.

...D No. 20 .... .Tr g an-d'" I ndbfr I nat ion
E•PY•b.' 27 •ERi'Docuient "atu... ..Sy:';sle....
EMP' 3-ngineerilng 

Documen.ýn Jon ProcessCMPý2 .35 .Ca•se.Fil 
Doc•nen l+on6".QAOP, NI 00 Pref ace to Qu4A Fly 'As'surance. ManualQ)OP' N:0i- 0D Qubl Assurance D~pa rntn. unctions

QO POPNi 0)3 " s i": R~u ran~.t f'_u-efj o irl'ul Assurance PersonnelQAOP. Ni21 QiyAssurance Plans..QAPOP •N.0 23 'cQual I t .y Statutys Re por ts. , •QAOPN6. 02 Piii I catsIon andCeD4IffcatIon. of NondestructIveCS3M2A - "Examinntion Per sonn6el-QAO1P N7.02 - Qualif Itcatlon and Cert I~f Icallbnf-'of- VA's ual :an d,-D Imens IonalIN13.0 Slt Istca 1, OvalI "t y Cocn rol Progr anQAOP N1302Qýa I I tij Assur nc DatPa.,bkcagesCS3M2.3 
TraIn I ged 'I ndoc'T r I nadt-I on

Figure M7.4. Qua~l y Assur~ance Procedure:. index ,vsRequlreaments of 10, CFR 50, Appendi fxB '(Sheet I of 12)
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ESG Implementing Document or Procedure
Appendix B
Criterion Number Title

1i. Qual Ity CS31417 Qual ity Assurance Records
Assurance
Program PMD-13 CRERP Licensing Administrator
(cont'd)

ill. Design Control SOP WI-0 P I rogrqanj,4an.e6Igmnt"
SOP N-16 " "onCon-figuit hnagemen.
PRO4 No. RP C qesondence Control
PKtD N6. 11 CFRP• Dcumit Hol~d :SttuS System

PMD No., 15 schledui.e DeVei c6rnent. and ,Control
PND7 No., 19- ýRP SDD6ea rtifo(n: inddia0Sion
PHD, No. 21 CRR ee,,
Pt4DNo. 25 CAR.P Pa g'ts Sfndýý4_diaffon-
PD !No. 26 Useý,Lof, Contro-i iedI'nfcr mation Data Transm Lttal.' (CINOT)
.PT'No.. 27 CRERP' DoCm tttu System
R.i'DrN0.ý 30 Ci6RP Specification

-PHIDNo`o 32 -6Rp.Design Re'.lwSand Reiease
Pk. No; 34 Appil IlcatiIon &O -Add it1ons.jto ASKE Code Requirements

3PHDNO; 36 Engineering.rawings.
D No.- • 40 ateriis and'drPiocesses for Ci RP

;PM: No6.' 41 Basei nIng of-Documents

PMD No., 54 HRSoRel aibil ii-o,'. . .
PHD No. 56 Accepta ce st-st R60uIrements and Specifications

EMl:iP- 1•O-" Preface to Engigiee lng, ranagement. Procedures Nanual"EiP 2-8 Engineering Studies
-EMP 2-9 DesignI and A~ccjl ince'CrIterIa

EHP 3-5 Engineering Release Systemý--EMP73ý42 Engl'neebrng MHanaganen t:Sy~ti ftrSpeý c if ications

Figure 17J-4. Quei ity Assurance Procedure Index vs
Requirements of 10 CFR 50, Appendix

(Sheetf 2 of. 12)
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ESG Implementing Docuim.ent or Procedure
Appendix B
Criterion Number Title

IIl. Design Control EMP 3-21 Engineering Change Control
(continued) EMP 3-22 Interface Control

EMP 3-24 Control of Engineering Drawings
E4P 3-25 Engineer•Ing Orders -. Preparatlon Instructions
EMP 3-26 Preparation an* d Cohntrol of Supporting Documents
EMP 3-28 C11onn Tra 1aiiitENP 3-29 Eng elr.Ing•Requgrements for Serialization

EMP 3-51 We n ent• beckl. 1 st'
EMP 3-52 EngIn'e;ering Release Plan of Action
EMP 3-63 Documentation Rel ease -and Control of Scientific and

T . echnical Computer Programs
EMP 5-3 Design..Reviews
EMP 5-17 Checklng. of, Engineeri'ng, Drawings
EMP 5-21 Materials and Pýocesses Control System
EMP 5-24 App• Ication of Standa rds
CS3M 3, 6 Design and Document 68Control
*-3-13 .N•aberIngland Control ofMafL'M iuf acturIng Material

PrcsigProcedures CA4PP):

IV. Procurement SOP J-12 Preparation and Processing of the Purchase Requisiltion
Document .SOP M-I 0 Program Management
Control 4PIMID No. 22 Use of 'CF43 RP Adn.ni ni!str at I.ve. Spec I f i.cation In Procurements

PMD No. 23 Subcontrac~t Preprocurement.ýCN i~PHDý No. i 24 Prpaaton nAPMD 'N6 24 P•eparatl on ihd Processing of Purchase Requisitions

'AIMP 3J09.1 -Procuremen frm pA~proveds ppo .er

Figure 17J-4. Qual :Ity 'Ass urýance'Pur6cedr'ir~de Aha"ox vs
Requirements of- I ýCFRý 50,, Appo'dIx 6-

(Sheet 3 "of -12).

.. •. ., • . • ._,•: -:_•: • •. :!- :•.•.•.;• .. :%.. . - . . : . ...
... . •: -. : • : •'::-• .•r':. ' 3.- '• '-".. : , 3: :. _' :

(CD

Co _-



ESG Implenenting Document or Procedure
Appendix B
Criterion Number Title

IV. Procurement 04P 2.14 -Changes to Purchase Orders and Other Direction to Suppl iersDocument l

Control C4P 2.35 Case File Documentation
(continued) QAOP N4.OO Procurement.- D'o'ents

QAI N4:OOA CRBtP Peocurement'Document Review
CS3N 4 Subco~ntra'cr Fabrfic 14d 4item si

CS3M, Appendix A Contr;actlng for the Fabr Ication of a Code Item as an
IN Crtif•IcateHol der Reaaining. Overal I Rasponslbil Ity

for..CertfIcatlon and Stoping

V. Instructions, SOP A-01 ESG Policies and, Procedu-res
Procedures,, SOP Q-1O ESG Qualityi Assurance, Program
and Drawings SOP Q.-28 Unusual' Occurrence: Reports - RDT Programs

SOP Q-18 ESGQual ity Records
SOP Q-20 Reports to the+Nuclear Regulatory Coammission (NRC)

Cbncernng, etec-s and Noncompli ances
PrD No. 35 Cha6n9 • Contr'ol'
P" D No. 36 . IEngin;erig'D"ings
Pt.D No. 48 - Unucsuii-cre'n Rep'or, Vng.
EMP 2-9 Design and AcceptanceCriteria .
E90 `-iJ Engineering Documen aatloný rocess

EMP 3-4 N66beriCngofEngineaiýhýgýD6 Lciients
EMP 3-5. En" IAe i e Sy st "-EMP: 3s42 Engi enia&r--f'e.Sa-Iiefil ,--.+Sy" .s a. .ng Ma" V h f... S I-cificti hs
EP" 3-i`2'9 tg :npp.r +lf,+n ...i. s....il'a zat Ion:so+• J:='12. :•.+ "~ ~ l••b o•r'6.ti+o-r. an lEgneer.I ni+N+ l l+.:+: :+. ..- + .... :•.
EMP 4-4 T
6M40:-ý5 T Oeptb~j~rt#s

Figure 17J-4. Qual i.•yAssurancePecedurei..nex-vs
Req u I rements' 1ofi CFý; 0A' "r' di4
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ESG Implementing Document or ProcedureAppendix B
.iterion Number Title

V. Instructions, 04P 2.35 Case File Documentation
Procedures, QAOP N1.21 Quality Assurance Plansand Drawings QAOP Ni.22 Qual Ity Assurance Acceptance Procedures(continued) QAOP N1.23 Qual Ity Status Reports

CS3I4 5.11 Cleaning Procedures
CS3M 9 Control of Fabrication Processes
QAOP N6.01 Quallfication of.WeldIng.Procedures and Welding PersonnelQAOP N6.02 Qual ification and CeatifIcatlon of Nondestructive

Examinati.on Personnel
CS3161 2.4 Qualification and Certification of Nondestructive

Exam InatIon Personnel
QAOP N6.05 Qual If ication of Special Processes
CS3M 5.4 Welding Procedures
CS3N 9.3 Control of Welding Operations
CS3M5.5 Heat-Treating: Procedures
CS3M 5.9 deostru'&tive lExainalion ProceduresCS3N 7.10 Sui•o•bcritr•tJ&Nonlestr'-cve [Exaination Serv IcesCS3N 10, 11, 5.10 in-Process-andlFinallExaminati-n and Tests
CS3M 2.6 Author ized' I nspectcr
CS3M 17 QuaI t.y Assurance Records
M4 M--3-15 Quarl If i cat'liron7Of 'Wel deirs'," 16Id IWng Operators, 'and Welding ProceduresCS31. 3, 6 eignand•D6+• e ' C ro .

VI. Document Control. SOP J-12 Prepa'ratlonýýand-Processlng of the Purchase Requisition
PMD No. 1I 

-P110 No. 36, En -~er~g~~~* ' 4s,
P0D:No. 12 Qual-ty. Assufanc~e: Revlew and Approval of Engineering.... . ; Reu i renent+s Docu+ments...... ....
P•n t0 No. 35. ...ne. - - .. -
PI4. No.0"56 A p ept'nceTest- Riui rernents anridSpec[ ficafl6ns

- Figure 17J-4. Qual Ity A"surance Proceudre• ndI •d6 s :
RequIrements o 0. CFR-5•O;-Appendix•-B

(Sheet 5of 12)
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ESG Implementing Document or Procedure
Appendix B
Criterion Number Title

Vi. Document Control ' EMP 3-42 Engineerlng Manigement System for Specifications
(continued) EMP 3-21 Engineering Change Control

EMP 3-24 Control o:Eng neerIn .Drawings
EMP 3ý25 Eg!inering..Orders -. Preparatlion Instructions
EMP 3-26 Preparatione:-and Contr-ol,'-.of Supporting-Documents
EMP 3a-36 Rqet-o ounn~ag
EMP 3-52 Englineering Release Plan of 'Action
EMP 3-63 .Documentation, 'Rel1ease;.and.control of Sclentlf.lc and

C4P 2.14 Changes to Purchase Ordeir and Other Directions toSuppi lers
QAOP N2.03 Document- C6oifrol
CS3M 3, 6 Des i gn andlDoc6bnt. Control
M-3-13 Numbering:and Control of Manufacturing Material

Processing Procedures (MPP)

Vii. Control of .Pur- SOP J-12 Preparation and Proce'ssing of• the Purchase Requisitionchased MateriaReceiving and I Sipt'. 'of.n.com Ing,:Mater I aV 'and Equlpment
Equipment and SOP K-84 Warehousing of Direct-Charged Purchased Materilei sby bServce . Traffic and.iahousn "I"

;SOP +Pý46 Handl Ing and Stora~bgeýbf'Prpject Critical Hard:ware
SOP XK-78 Procuroment an Contr! r of Soupp ler Deat
PMD. No. 23 Subcontract .PreprocurmentIP-ann , ng,'
PHD No. 43 Revi'ew of SUPpli'er.aft''r "
PMD No. 55 Instructions fw. ý-Req u ired. Documentati on and Procedures• '":- "'for Shipetf- onents to _-RP' S tIe or"i Other•

Designated Ar-'eas-
04P 3.1 21 Source :Se "ct Ion
Q'AOP N4A0 i Su'pl PoEvyl uat llon `an& Approval
AOP N4M02 I Pr 'nt'lui I ' f ir•If. i I nstfruct I obnsi . -

'Figure 17J-4. Qual itA•iu• '.an.e"rce 'dur•e n, xev5s
Requirements~of 10 CFR 5O,4pii0Bcsý e ý6 o 1:2
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ESG Implementing Document or ProcedureAppendix B
Criterion Number Tiltl e

VII. Control of Pur- QAOP N4.03 Procurement Qual Ity Assurance - Source Inspection/Surveil lancechased Material,
.Equipment and QAOP N4.04 Procurement Quality Assurance - Receiving InspectionService (cont'd) QAOP N4.04C CRP .Receilving Inspection Overcheck RequirementsCS3M 7.2 Approved Procurement Sources

CS3M 4 Procurement Document Control,
CS31M6 5.3 Procurement Q•• I y V f I fc• I on I nstr uct IonsCS3M 7.3, 7.4 Procurement !Verificetion (Source and Recelving Verification)CS3M 8 Identificetion and Control of Materials and Items

VIII. Identificetlon SOP K-90 Receiving and Inspection of Incoming. Material and Equipmentand Control of SOP K-84 Warehousing 6Of DOIrect-Charged Purchased Materials byMaterials, Traffic and' Warehousin'g"Parts and SOP P-46 tHandl ing and Stbrage, of Project Criticel HardwareComponents EMP 3-28 ~ , ComponentTraceabi -ty~EMP 3-29 Engneer n6g146q u Ilrem nents ifcrSer Ializ atllonQAOP N4.02 Procuremeit Qual ity VerificetIlbn Instructions.QAOP-N4.04 .eme u. •ty ssurance
QAOP NS.OI Manufactiur n1gProduction Order (Shbp _Tr ,averilFers)QAP -04 Weld- Mý'ater I a' tro

QFOPN9.OO Stap Control
CS3 142issuance, -Use, and Control of ýStampsý'

QAOP? NC0 Sial ization of Hardw~are,QAOP NIO.O NonfoIn milng Materials and ItemsCS3M 4 Prcr~ement Document Contr-ol
COM 5ý.3 Procur.ementQ.al Ity.Yerificatlon InstructionsCS3M 73, 7.4 Procurement Verification , (Source and Receiving Verification)CS3M: 86 identfiication and Conhtrbl, of- Materlai~s and Items

Figure 17J-4. Qual Ity.Assiirance Procedure Index vs
Requirementsý& 10,O CFR,50,. Ap~pendix 6

(,Sheet 7 of 12)
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:ESG Implinenting Document or Procedure
Appendix B
Criterion Number Title.

ViiI. Identification CS3M 9 Control of Construction Processes
and Control of CS3M 15 Nonconformlng Materlals and Items
Materials, Parts MIN 1W24 Control lStations
and Components Win M-3-6 Material Control
(continued)

IX. Control of EMP.5-21 Materials andProcesses Control System
Special Processes QPOP N3.02 ESG Spelal, TooI Ing

QAOP.N5.01 Manufactur ing. Product I on Order (Shop Travel ers)
CS3M 9 Control of.,' Construction Processes•
QAOP N6.01 Qual ifIcatl.On of Welding'Piocedures and Welding Personnel
QAOP N6.02 Qual Ification and Certificat•ion of Nondestructlve-

Exam lnitlon'Personnel
cS3M 2.4 Qualifc : atilon and Certl f ication of Nondestructive

Exami inati onf Personnel
CS3? 5.11 ClenlngiroedUreS
QAOP N6.03 Nondestructive Examinnation Procedures
CS314 5.9 .;,... d'e'strutlve Examlia'tlon Procedures.
QAP,)N6.05 Qual ,if cation of Special Processes
CS3M 5.4 .- Wl'ding Procedures, Specifications, and"Personnel

i3M9.3 Control of Welding-Operations -

IcSM 5.5 Heat-~Tr~eating Procedur~es
CS3M 7. 10 Subcontr acted Nondestructive Exam inatilon SerVl ice L

SW-3-15 Quai~lf. catl on of W ders, W•• ••lding, Operators, and
- eldl~n Procedures

X. Inspection SOP K-90 Receiving and Inspection of ihncmlnc g Materiel. and Equipment
O4AIPJP Ni.21 Qual [ty Assursance Pl ans
.Q,$O .22 Q•ual ity. Assurance Acceptance, Procedures.
QA0P N4Procurement Q.ual ty Ver if-icati.on inst.ructions

Figure 17J-4. Qual Ity Assurance Procedure Index vs.
Requirements~of, 10 CFR 50,, Appendix 8

'(Sheet8 Bof 1,2)-
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ESG Implanenting Document or ProcedureAppendix B
Criterion Number Title

X. Inspection QAOP N4.04 Receiving Inspection
(continued) QAOP. N4.03 Procurament Quality Assurance - Source Inspection/Surveil lanceQP)P N4.04 Procunent Q ual Ity Assurance - Receiving Inspection

QAOP N4.04C CRB RP,Recelving Inspection OvercheckRequlrements
QPOP N5.01 M4anufacturlngg Product•onOrder (Shop Travel ers)QAOP.M6.03 Nondestructive ExamInati-on Prcdue
CSON 5.9 Nondestr uc+ t vei Exam" I ,"ati on P•r6oedures
QAOP N6.05 Quai .11 Iicatlon of Seciai Processes
QA1P N7.O0 Product Acceptance- Tests
QAOP N7 01 PressureeTest'hg -
CS3N 5.i Procureanent:Quality 'Verlif ication
CS3M 7.3, 7.4 Procurement n-spect Ion (Source and Receiving inspection)CS3M 9 Control oil 'Con str'ucti6n Proce ssesCS3M 10 Exam Ina tl on,• Test s, I nd. Inspections
CS3M 2.6 Authorized .nspectc&-

Xi. Test Control SOP L-12 .Labor'ati•y and 'hEngineieing Notebooks
EMP 4,4 Test Procedures J
EMP 4-5 Test Reports

Xii. control of SOPQý-24, Calibration of Mea'ssuring l instr uments and Equ6ipentMeasuring and QOP.,N3.O0 Control of measuring and TestiEqulpment (M&TE) ,Test Equipment QN)P N3.02 ESG Special Tool 1g
CS31412, Control oflNeasurtanent a n d,-.Test .Equipment

Xlii. Handl ing, Storage SOP-P4k046 Handl ing andSto6rag fPoetCiia Hrirand Shipping SOP K;44 Shipping 'I
SOPP-48: Materi•6l1 HandlIngEquipment (MHE)
CS3m 5.11 CleanhI ng,'rocedrsi
PM ..55 •6ýt rtIons" For Re ed Documentation and P rocedures for Shipment of-•cp.nents to• Site• o-Ot~er :Designated AreaPMO-57 Strg~ aneac nd~l'nscion 6f LMiteriai, Parts, and Comnponents

-Figure i7,1-4ý.mQuaslity Assu6rance- 'Proceid -rat 'I ide~xý,v sRequir lents.o o OCFR-5O;Appe'ndlx'B, . . . .
(,Sheet 9 of 2).
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ESG. ImpI.ementIng: Document,.ci Procedure
Appendix B
Criterion Number Title

XIII. Handling, QAOP N12.00 Packaging and:Shipping Inspection
Storage and CS3M 13 Handl Ing, Preservation, Storage, and Shipping
Shipping HM W-2-4 Control Stations
(continued) MM4 M-3-10 Packaging and Shipping

XIV. Inspection, SOP K-90 Recelving and Inspection of, Incoming Material end Equipment
Test and SOP K-84 Warehousing of DIre'ct-Charged Purchased MaterlaIs by
Operating Traflf Ic. and Warehusilng
Status SOP P-46 Handl.l ng and Stoirage. of Project Critical Hardware

SOP Q-1 8 ESG QualIty Recods,
QAOP-N1.21 Quality Assurance Plans
QOOP N3.02 ESG Spclal-Tool Ing
QAOP N4.04 . Pr 6uresentQuei ity.Assurance - Receiving Inspection
QAOP N5.01 M aufactu ng Produ6tion I Order (Shop Travelers)
CS3M 9 Control 'of Cbnstrucrtion Processes
QA 1P N6.04 Weld Materlal ControI

-QAOP N7.O0 Produ•t Acceptance Tests-,
QAOP N7.01- Pressure Testln~g.
Q•OP N9.00 Stamp ControlI
CS3M .14,2.2 Issuance aid'•lConftro of, Stamps
QAQPjN9.O2 Serializal lton rof Har'dwarel

.QPOP:NIO.O0 NonconformIng Materilals and. Itens
':'S3M 7.3, 7.4 ý_Source Qil~lt V -fcli~n R6c1Ivng: ins pection

CS3M 8.0 . dentilflcatlonhandcOhtrol of Materials and -Iteis
aCS3M61 9.3 -Con4ri.0 W[ig11irtln
"::CS3M5.;5- He*.TiatiýI , rocedures

. --S3M. 10' 11 Ex a-inalftrl- •TeSnti•ahcilispeptlIons• Test-.Control.
-CSWM15 n aidtns

S32.6 " .. Auth'Iizd lnspects:-
4-4:-2-4 -.: ContrbStatlrons

144 -3--Materil- CbntroI

I-

C-'

I

Figure 17J-4. Qual Ity Assu ance:Procedure-Index vs

(Sheet, 10 of 12)

• . .~~ ., .:•• .,••

I



ESG implementing Document or Procedure
Appendix B
Criterion Number Titl e

XV. NonconformIng SOP K-90 Receiving and Inspection of incoming Material and Equipment
Materials, SOP Q-18 ESG'Quality Records
Parts, or QAOP N5.01 Manufacturing Production Order (Shop Travelers)
Components QAOP NI 0.00 Nonconforming Materials and Items

QAI NIO.OOD C1RFP H ard are" Nonconformance Processing
QAOP N13.02 Qual ity:Assurance Data Packages
CS3M 9 Control, of, Constructfion Processes
CS3M 15 Nonconformling .Materais. and Items
CS3M 17 Qual ity 'Assurance Records

XVI. Corrective SOP K-90. Receiving and inspection of Incoming Material and Equipment
Act I on

SOP Q-14 CorrectiLve,.Acti on System
SOP Q-28 Unusual Occurrence. Reports - RDT Prograns
PiD No. 48 nunsual Oc~Ocurrence Reporting,
EMP 5-19 Faillure R8po•r•s- .
EMP 5-20 Inc Ide•tReports
QAOP N4.03 Procur'ement.6Quality Assurance - Source InspectIon/SurvelI lance
QAOP N4.04 Procurement- Qaliy A surance - Rece vi ng lnsplc(ton
QAOP NIO.OO Noncb6nfm hing-lMaterials and Items
QAOP N14.00 Corrective- Ac•on
CS3M 16 Co.rrective iAc'tion
SOP Q-20 Reports, tothe Nuclear Regul-atory Commission (NRC) "

ConcernlngjDefects and Nonccmpl lances

XV II. Qual Ity SOP Q-18 ESG QualIity. Records.
Assurance SOP K-78 Procurement ard Control of Suppi ler Data
Records CS3M Qual ity7Assurance Records

PHD 18 (RBRP Quality-Reo6rds`Management System
NoggQRPO0001 Qual ItI Records'..Manage.Iment PI an for CRBRP.
NO99ggP41000i Qual ity Rec•ds Management Procedures,

Figure 17J-4. Qual ity Assurance.Prbcedure Index vs
Requirements. of 10 6.CFR: 50 'Appendix B

(Sheet Il.of 12)
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ESG Impl ment I ng Docum'ent or Procedure
Appendix B
Criterion Number Title

XVIII. Audits SOP Q-12 Quality Assurance Progran Audits
QAOP N1.04 Qual ity Assurance Audits
CS3M 18 Audits

Figure 17J-4. Qual ity Assurance Procedure Index vs
Requirements of 1O CFR 50, Appendix B

(Sheet 121 of 12)
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QUALITY ASSURANCE MANUAL
PRQCEDURE DESCRIPTIONS

STANDARD _QPERATING POLICES (SOP's)

SOP A-01 - ESG Policy and Procedures

This SOP defines the types of ESG administrative policies.and procedures
authorized, and establishes minimum format and distribution requirements
for such pol cies and procedures.

It identifies the highest level of management, corporate or opther wise,..
responsible for establi shingqual ity pol icies, -goal s, -and• obJ.•elVes• •clear path of communication'between Quality Assurtance drgani!zatln.an-

corporate management is defined. .

Positions and groups responsible for defining both content and cha"anges to
the Quality Assurance Program and manuals are,. i-de6ntf i(ed • naddiion to.,
the. management .level responsible for the approv-~aI of,Qthe Quality Ass ura nce
Progr'am and manuals. Provisions are establ ished for control hng and.
distribution of Qual ity Assurance manuals and revislonhs.

SOP J-12 - Preparation .and Processing of the Pur, chase RequIsition

This SOP establ ishes methods and pol icies appl icable to the prepara.ion
and processing of the Purchase Requisitions (,Form N25-;R-2). 'TheS
requisition Is used for author.izing :procurement, thrh~ough'l Pui; sng, of61
materlals, equipment, and ser-vices from supp! lers.

Procedures are establ ished that del ineate the sequence of actions t6obe
-accompl ished in.-preparatlon, rev iew, approval, and control ofY the Purchase
Req uI'sition.

SOP K-90 - Receiving of lncomling Material and Equipment

Receiving Inspection of.suppl ier-furnished material and equipment is
performed in accordance with the following. The material is properly
identified and corresponds with receiving documentation. Inspection is
performed and judged acceptable, In accordance w-ith predetermined
instructions, prior to use. Items accepted and released are Identified as-
to.their Inspection status, prior to release. Nonconforming items are,

.segregated, control led, and identified until proper disposition Is made.

SOP K-84 - Warehousing of Direct-Charged Purchased Materials by Traffic
and Warehousing

Methods are specified to identify and control materials. Verification.of
correct identification of material, prior to release, Is required.
Material shall. be protected against loss, damage, and deterioration from
environmental conditions. 5

Amend. 73
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SOP P-46 - Handl Ing and Storage of Project Critical Hardware

Special handl ing, preservation, storage, packaging, and shipping
requirements are specif led and performed by qualified l personnel under
predetermined instructi ions.

SOP K-44 - Shipplng

Special packaging and shipping requirements are specified and accompl ishedby qual if led individuals, In accordance with predetermined lnstruc+I6ns.Procedures are prepared In accordance with design and specification
requirements which control the packaging and shlpping of materials,
components, and systems to preclude damage, l oss, and deterioration.

SOP P-48 - Material Handling Equipment
Special handl ing requirements are specified and.accompi ihed by"qualif led

individuaI: s, in accordaýnce wlth- predetermined instructions. Procedures
are prepared& I n accor dance w ith-I'design and specification req u'Irem'ents
which control the handl ing of materials, components, and systems,"to
prevent damage.

SOP Q-24 - Cal ibration of Measuring Instruments and .,Equipment

Procedures describe the cal ibratfion technique and frequency, maintenance,
and control for al measuring instruments and test equ ipmelnt which areused for obtaining data, where 'traceable cal ibratlons are required,
measuring and testf eq uipment' is Identified, iand the cal ibration test data
Is Identif led with the associa•fted equipment. Measurement and te• t
eq ui pment are cal ibrated at specified intervals, based on the conditionsaffecting the measurement. When measuring and test equipment is found tobe out of cal ibration, any Items measured with th Is equ.iupment are withheld
until the accuracy of the results is eValuated. :The, ýomplete, status ofal I items under the cal ibratIon Is recorded and maintained. Reference andtr ansfer-standards are traceabl e to natibona standards. I f na.tiona lstandards do not exist, the basis for calibration Is documented.,

SOP Q-26 - Product Integrity

Implements Rockwell International-qual ity pol icy and direct ive for ESGOoperations by establ ishing the Product Integrity Program, Defines 14areas to be covered, makes ESG Qual ity Assurance Directo'r Product
Integrity Program Coordinator, and estabi Ishes a Product Integrity
Committee consisting of ESG executive management..

SOP L-12- Laboratory and Engineering Notebooks

It is the policy of the company to record all scientific and laboratory
research and development activities in laboratory and engineering
notebooks to be used by scientific and engineering personnel, primarily torecord results of sci~entific studies and lab work, whether company orcustomer oriented. Innovations, inventions, discoveries, and improvements
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wil I be recorded for the purpose of ful f II I Ing contractual obi Igations,,,and

protecting company interests.

SOP K-78 - Procurement and Control of Suppl ier Data

Procedures are establ ished for preparation, review, and control of
instructions, procedures, drawings and changes thereto0  These documents
and changes thereto are procedural ly control led to assure adequacy°
Provisions are establ ished, Identifying the personnel, responsible for:
these activitieso. Changes are reviewed by the same organizations that
performed the original review, unless delegated by the applicant to
qualified responsible organizations. Approved changes are promptly
Included in the appropriate documents.

SOP M-1O- Program Management

Thi-s SOP sets forth principles and gul-del. ines. for..the managements.of
Energy Systems Group Business Programs, The .GuIdel Ines include.
organizational framework, program management processes,, performance
monitoring, and reporting systems0

SOP N-16 - Configuration Management

This SOP establ ishes the pol icies, methods, and responsibil i tlies .or ithe

preparation, Issuance, and use of Configuration Summary.Reports,.

The primary purpose of this report is to aid the Manufacturing, Quclity
Assurance, and Engineering functions In determining configuratio-n' nd
effectIvity requirements for product hardware0

SOP Q-14 Corrective Action System

Evaluation of nonconformances and determination of the need for6 corrective
action follow establi lshed procedures0  Prompt corrective action It
initiated, following the determination of nonconformance to procedural or
technical requirements0  Adverse conditions sIgnifIcant to qual ity+.theIr
causes, and corrective actions, are reported to the appropriate levels of
management 0

SOP Q-1O - ESG Qual ity Assurance Program.

This procedure defines the Quality Assurance Program to be. appl led to all
ESG products and servIces, in compl lance with appl icable contract,
federal, or state requirements0  Management (above or outside of Qual ity
Assurance and to the highest corporate level) regularly assesses the
Qual ity. Assurance Program effectiveness. The establ ishment of
Indoctrination and training progress review Is specifiedo

SOP Q-28 - Unusual Occurrence Reports - RDT Programs

This SOP establishes methods and responsibillities for reporting to the
customer of unusual occurrences affecting ESG programs under the
requirements of RDT Standard F 1-3T.
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SOP Q-20 - Reports to the Nuclear ReguIatory Ccmiossion (NRC) ConcernIng
Defects and Noncompi lances

The purpose of this SOP is- to locomplyY w ith requirements of IOCFR2.1
Incl uding requ"irements to adopt pro eddures" to, 61) provide for: a)
evaluating deviations or b) Informing licensees or purchasers of
deviations; and 2) assure that a responsible officer is informed of:
a) failures to comply with the Atomic Energy Act of 1954, as amended, or
any appl icable rule, regulation order or license of NRC relating to
Substantial Safety Hazard, Or b) defects in the construction or, operation
of a facil ity or activity licensedor otherwis-eregul+ted pursuant to the
Atomic Energy Act of 1954, as amended.

Th ls SOP desi gnates the Presi dent,' Energy: Sys+tms Group, as tlýe
responsible off icer to be informed and provides methods for infor•ning the
Pres i dent, Energy Systems Group, and provides for delegating his authority
for- reporting to the NRC. '

SOP Q-16 - Qual ity Assurance Program Support 'Functions

Th s..procedure establ Ishes po1 Icy on the .util ization of ESG Qual Ity
Assurance Department functions on ESG programs and describes the Qual ity

Assurnce eparentfUn'ct ionhs and int -rfacds with' other ESG de~rInns

It summarizes the provisions for resolving disputes arising from a
di f ference of opi1nion between Qual ity Assurance - Qual ity Control and
other departmentý' peIr ,s ,onnel.

The procedure outl ines the safety-rel ated structures, systems, and
components control Ied by the Q ual.i ty: Assurance Program,_, and the respective
organization executing Qual ity Assurance - rel ated-functions on these
items during the design, engineering, procurement, Inspection,
manufacturing, construction, and testing phases. Quality-related

activities (Inspection and test, etc.) performed with appropriate
equipment and under suitable environmental conditions are described.

SOP Q-12- Quality Assurance Program Audit

Procedures and responsibil ities for assuring the adequacy and
effectiveness of the ESG Quality Assurance .Program through audits of
procedures, standards, methods, and practices used In producing ESG
hardware or software products are establ ished by this SOP.

Audits are performed in accordance with pre-establ ished written procedures
or checklists and are conducted by trained personnel not having direct
responsibil itles in the areas being audited. The audits Include an
objective evaluation of quality-related practices, procedures, and
instructions, and the effectiveness of Implementation and conformance with
pol icy directives.
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Audit data are. analyzed and reports ipdicating qual ity, trends and the
effectiveness of the Qualicy Assurance Progran are provldedt•o management.
The audit results are documented ahnd th-e:n r'eviewed•with management having
responsi bi i ty In the area audited. Subsequently, responsible management
tak Ies th'e nec'eissary actio to correct th e deficiencies revealed by audit-

SOP Q-18 - ESG Qual ily Records
ESG Quallity Records are defined, and responsibil les for Their retention

are establ ished by this SOP. Its purpose is to establ1 Ish standards for
meeting ESG and cIustomer reqqu.irements for f II ig;, stor i.ng a'nd retrievingof qual ity history Information on ESG products anid servIces.'..

Qual ity Assurance records include: 1) operating logs, 2) results of
rev Iews, 'inspections, tests,, audits, and material analyses, 3) monitor ing
of work performance, 4) qual if icat•lon of personnel, procedures, u and.
equ i:pment,, and 5) other documentation, such as drawings, specification,
procurement documents, calibration procedures and reports, and
nonconforming and corrective action reports. The records are to be
read i I y I dent I f iabl e and retr ievabl e.

Requirements and rosponsibilities for rrecor, d tr ansmiiatta l s, retention and
maintenance, subject to work completrion must be consistent w ith appl icable,
codes, standards, and procurement documents.

Record storage qfarCilýitles are to be constructed, located, and secured to
prevent Ioss or' destruction' of the' records or their deterioration by
environmental conditions.
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CRBRP PROGRAM MANAGEMENT DIRECTIVES:.(PMD's)

PMD-1 CRBRP Correspondence Control

This procedure delineates the method for identifying, controlling, and
accounting for all incoming and outgoing correspondence, and for capturing
commitments on the Commitment Status Report system.

PMD-11 - CRBRP Document Hold Status System

This procedure applies to holds and TBD's on all released (for project
use) Principal Design Data for which ESG Is responsible. The current
status of each Hold and TBD In these documents which Impacts: Level 2 or
Level 3 activities Is maintained in the: Document Hold sy stem. ýas described
in this directive.

PMD-1 2 Qual ity Assurance Review and Approval of EnglneerIng wRequir4-emeInts
Documents

This directive establ Ishes the requirement and procedure, for formal review
and approval by Qual'ity Assurance personnel of ESG-generated 1) drawings,
2) specifications, 3) specification amendments, 4) Engi neeril ng';s Change
Proposals, 5) System Design Descriptions (SDD), and 6 )Engirneering Orders.

PMD-13 - CRBRP Licensing Administrator

fhis directive defines the responsibilities of the ESG CRBRP Licensing
Admlnistrator for: implementing :and! control Ung lcensingcriteria ai
accordance wi'th Section 9.'10 of the, Management ýPo lcles and Requrem•ents
(MPR).

PMD-15 - Schedule Development and.,Control

Th1s directive del ineates the method• for development, processing,
approval, maintenance andý change control :of the ESG schedule hierarchy
which def Ines the CRBRP effort within the r'equirements-of ESG Program
Management Sy stem.

This directive defines both the vertical integration of schedules for
MRBRP from the contractual interface to the detailed work package

structure and the horizontal breakout over the t-ime-of the various
schedular levels and documents.

PMD-16 - Qual ity Assurance Management Reviews.

This procedure Implements a Quality Program requirement for periodicquality assurance management revilew meetings to assess CRBRP Project
qual ity accompl ishments,, discuss program qual ity audits, and resolve
management problems affecting quality.
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PMD-18 - CRBRP Qual 1.ty Records Management System

This procedure Implements the quality records requirements of the CRBRP
Management Pol Icies and Requirements Document, SectlIon 11.0, "Project

Records Management", for ESGRM activities.

PMD-19 - CRBRP SDD Preparation and RevIsion

This procedure defines the methods for preparation and maintenance of
CRBRP System Design Descriptions.

PMD-20 - CRBRP Training and Indoctrination

This procedure Implements CRBRP Project requirements for training, and
indoctrination of personnel whose actlvities may: have, an effect on
qual ity.

PMD,21 - ORBRP Development ActiiVlties-

This directive defines the methods for initiating and controlling
development actIvitites req ui.red. for the CRBRPrProgram. and I ncl udes
directions for 1) preparation, review and release of develoPment
activ~ities, 2) revision and. control of approved devel~opment activities, 3)
review !and ;control of devel~opment-,actiities, and4) cofitrol of

devel opment hardware.

PMD-22- Use of CRBRP Administrative Specifications in Procurements

This procedure describes lthe use of administratiye specifications fc,4-;
Qual i-y.. Assurance admini.stration ofý pur~chase orders between Energy Sy stems
Group and the sel lers of services or items.

PMD-23 - Subcontract Preprocurement. Planning, --

This procedure provides the guidel ,i.nes required to accomplish a thorough
subcontract preprocurement, panning f unction. by ithe Purchasi ng Department.
It outIlines purchasilng pol icies that are-consistent *wth r•equirements
established in the Management Policies and Requirements (MPR) for the
Clinch River Breeder Reactor Plant (CRBRP), and with policies delineated
in the Rockwell Corporate Material Procedures (CMP'Isl).

PMD-24 - Preparation, Review, Approval and,.Processing of Purchase Requisitlons

This directive describes the procedure for preparing, reviewing, approving
and processing Purchase Requi~sitions. These i:Tnstructions.-augment those In
SOP J-12.

The directive appl ies to Purchase Requisitilons :for CRBRP items: prepared by
the CRBRP Program Office or theýEngineerIng Department. It, does not apply
to Purchase Requisitions prepared by Manufacturing in support of hardware

"make" items. (.
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PMD-25 - CRBRP Parts Standardization

All CRBRP design activities performed within ESG will utiliZe the ESG
parts standardization system as described in "Preferred Parts: and-Design
Standards", publ Ished by the Checking and Design Standards :functlon.
Changes to that publ Icatlon will be appl icable to the CRBRP Program
immediately upon release for general ESG use and will not require revision
to this directive.

PMD-26 - Use of Controlled Information Data Transmittal (CINDT)
This procedure establishes a method for the control led dissemination'of
CRBRP technical information and to assure that Information used as a basis
for design is obtained only from control led sources.

PMD-27 - CRBRP Document Status System

This.procedure defines the operation of the Documentation Status System
(DSS) module (WARDD-o0059) and the ESG responsibilit'lies and interface w Ith
the We stinghouse ARD computer. The DSS •assurees that principal des i gn data
is identif ied, measured and. statused to !prov'ide-" informatio reqLuit red to

manage- sa I d CM RP Program data.

PMD-30 - CRBRP Specif ications

This procedure modifies the requi rements of the standard ESG speci'ficatlon
revision system to certain specific requirements of the CRBRP Project.PMD-32 - MRBRP Desi'gn Reviews and Relea se
This procedure implements the CRBRP pol icy relating to design reviews of
systems and components, to supplement the standard ESG design revi.ew
practice 

•.
PMD-34 - App.licatlon of Additions to ASME Code Requirements

This directive covers all CRBRP components including piping systems
designed and constructed under ASIE Section' III, ASIME SectionV VI1, and
ANSI B31.1.

PMD-35 - Change Control

This procedure provides direction for revision of all ESG documents which
have been- definedttobe part of the ORBRP Basel ine.

PMD-36 - CORRP Engineering Drawings

This procedure defines the methods to be used for release and revision of
CRBRP engineering drawings.
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PMD-40 - Materials and Processes for CRBRP

This directive is estabi ished to ensure that all CRBRP design workwil Il be
based upon one common set of materials data as well as on consistent
extrapolations and interpretations of these data.

PMD-41 - Basel ining of Documents

This procedure gives the method for defining documentation as part of the
CRBRP basel ine.

PMD-43 - Review of Suppl ier Data

This directive establ ishes specific requirements for the revIew of
suppi ler data and augments the general requirements of SOP K-78.

PMD-48 - Unusual Occurrence Reporting

The purpose of. this procedure Is to provide for DOE Unusual Occurrence
Reporting .and for identl f icatlon of those ..occurrences which require
specialý consideratlion :as defic iencies reportable under 10CFR50.55(e) and
10CFR21.

PMD-54 " SHRS Reliabil ity Program

Th Is directive def ines the requirements of the rel iabili-ty program_ at ESG
on CRB RP'

PMD-55 - Instructions for Required. Documentation. and P!•rocedures for Shilpment
of Components to CRBRP Site or Other Designated Areas

.This directi~ve ,describes th~e-requilred documentation and t-he submittal
sequence to be fol lowed pr Ior to and during sh I pment of components and
equipment to the CRBRP Constructor, Stone and Webster Engineering Company.

PMD-56 - Acceptance Test Requirements and Specifications

This di.rective. defil nes the ,requirements. flor systems acceptance, testing
specifications which are to be prepared by AI-ESG.

PMD-57 - Storage, Maintenance, and Inspection of Materlal Partsand
Components.

This directive describes the requirements andresponsibii b ties for,
storage, maintenance, and Inspect:ion of material, parts, and components
for CRBRP that are under the cognizance of ESG.

Ce
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ENGINEERING MANAGEMENT PROCEDURES (EMPs)

EMP 1-0 - Preface to the Engineering Management Procedures Manual

This procedure describes the scope of the Engineering Management
Procedures (EMP) Manual.

EMP 2-8 - Engineering Studies

This procedure establ ishes the requirement for conducting studies toestabl ish that the design meets the design criteria, is based upon provenpractices or analysis, and is adequate for the intended service. Itdescribes-the method for preparing, rel easIng, and control I ing Engl neerIngStudis

EMP 2-9 - Design and Acceptance Criteria

This procedure del ineates the need for des]ign and acceptance criterIa tobe defined and publ:l Sihed in 'the' apppropriate des'ign bas s documents.,
EMP 3-1 - Engineering Documentation Process

This procedure describes the-scope of the procedures which control thepreparatihon, release, and control of specifications,, draw Ings, and reports
by Engineering.

EMP 3-5 - Engineering Release System,

This procedure provides Instructions for the preparati on, numbering,release, and'. control of dr-awings for the Engineering Release Sysem,.- andprov i. des, gu idel. i nes for application of. the standard. re lease. EMPs 3-5.1,3-5.2i:and EMP 3-5.3 prov ide for procedural: details for the ASME Codestandard 'and experi,'mentalý" .release' systems.

EMP 3-4 -ý Numberlng ofý Engineering Documents"

This procedure and its sub-procedures (3-4.1, 3-4.2, 3-4.3, 3-4.4, 3-4.5,3-4.6 and 3-4.10) defines the requirements and means for un iquelynum beri~ng various types of ESG engineering documents Including drawings,speci:f ications,•supporti ng documentsý m&M manuas - subcontractor memos,and software control documents.

EMP 3-21 - Engineering Change Control
This procedure defines the method for request ing, evaluating, app-oving,
and executing engineering 'changes.

EMP 3-22 - Interface Control

This procedure establishes the criteria for interface definition and themethods for describing and controlling the interface In appropriatedocumentation drawings and specifications.
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EMP 3-24 - Control of Engineering Documents

Thls procedure describes the methods for control of drawing originals and
prints, released by both the Standard or Limited Release• Systems.

EMP 3-25 Engineering Orders - Preparation Instructions

This procedure describes the preparation and use of an Engineering Order
to release drawings or specifications, and defines requirements. EMP, s
3-25.1 through 3-25.17 provide details for various types of Engineering
Orders.

EMP 3-26'- Preparation and Control of Supporting Documents

This procedure establ ishes the types of supporting documents and defines
the requirements for their preparation, release, and change.

EMP 3-28 - Component Traceabil ity

This lrocedure descrlbes the elements and responsibIl Ity for ,establ.IshIng
item traceabil ity.

EMP 3-29 - Engineering Requirements for Serialization

This procedure sets conditions under which Engineering requires
serial izatlon of components or parts for traceabil ity purpose

EMP 3-36 - Request for Document Change

Th is: procedure descri bes the f ormal means for requesting a, change to a
released draw"i ng or speci!f I cati on and th6e' approval and processing of that
req uest.

EMP 3-42 - Engineering Management System for Specif Ications

This procedure defines the method for the preparatlon and control of
Engineering specifications.

EMP 3-51 - Wel dment Checkl 1st

This procedure provides the checklA1st to be completed for ce itIca
wel dments, and the system for its impl ementation.

EMP 3-52 - Engineering Release Plan of Action

This procedure gives the format and requirements for a plan describing the

means of preparation and release and approval of, program documents.
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EMP 3-63 - Documentation, Release, and Control of Scientific and Technical (
Computer, Programs

This procedure describes the documentation formats for scientific and
technical (S&T) computer programs used and/or produced within the Research
and Engineering Department. Those S&T programs that are developed outside
of ESG, shall also be documented to the same extent specified. by this EMP
allowing for vendor documentation formats.

EMP 4-4 - Test Procedures

This procedure gives the format for preparation of Test Procedures.

EMP 4-5 - Test Reports

This procedure gives the format for preparation of Test..Reports.

EMP 5-3 - Design Reviews

This procedure establ ishes the requirements for independent deslgn
reviews, and the means of their schedul ing, conduct, and reporting.

EMP 5-17 - Checking of Engineering Drawings

This procedure establ ishes the responsibil itles for checki.ng of all
engineering drawings.

EMP 5-19- Failure Reports i
Fail ure .Reports..are to .be used when a component or system under test has
fal I.ed or deviated from, expected conditions on al. I ESG :programs as def]ined
in 'Paragraph 3.1.

EMP 5-20 - Incident Reports

Incident Reports are to be used when an incident or failure occurs in a
test other than. on the component being tested on alUl ESG programs as
defined in Paragraph 3.1.

EMP 5-21 - Materials and Processes Control System

This procedure establishes the policy and responsibilities for control of
materials and processes.

EMP 5-24- Appl icatlon of Standards

This procedure provides guidance and.direction for the application of
codes and standards, It categorizes various types of standards and
establ ishes responsibil ities for their collection and application.
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CORPORATE AND.AI MATERIAL PROCEDURES (CMP's/AIMP's)

AIMP 1.1.1 - Procurement Policy

This procedure descr Ibes the procurement policy of Rockwell International,
and supplements it to cover procurement reflecting DOE requirements.

CMP 3.121 - Source Selection

ThIs procedure defines Rockwell Internationall's practice concernimng
selection of procurement sources and making commitments.

CMP 2.14 - Changes to Purchase Orders and Other Directions to Suppl. iers

This procedure establ shes standardsf or :accompi Ishing changes to purchase
orders and effecting other directionito suppl)iers.

C4P 2.35 - Case File Documentatlon:.

This -procedure establ Ishes the documentation required to :be accumul ated In
procurement case-4f lies.

AIMP 3.109.1 - Procurement from Approved.•Suppl.iers.

This procedure requires procurements to 'Code .requ Irements, to ensure th at
Qual ity Assurance-approved suppi iers are obtainedr.

Amend. 73
17J-63 Nov. 1982



QUALITY-ASSURANCE MANUALS* PROCEDURES

QAOP N1.00 - Preface to Qual ity Assurance Manual

The preface to each Quality Assurance Manual del ineates the purpose and

authority of the manual.

QAOP N1.01 - Quality Assurance Department Functions

This document outlines the functions of the individual groups within the
Quial ity Assurance Department.-

QAOP N1.03 - Vision Requirements for Quality Assurance Personnel

This procedure establ Ishes vislon standards for Qual ity Assurance
Department personnel an'd def ines redsponsibilities for adrinistering'an eye
examination program,,

QAOP N1.04, CS3M 18 - Quality Assurance Audi ts..

These procedures outil ine: the: Qual ity Assurance r~esponsibil ities for
implementing and maintaining an audit program to determine the oyeral I
effectiveness of the ESG and supplier qual 1ity !progr•mls and to :identify
areas where corrective .prevention acti. onsreq-uI red.

QAOP N1 .21 - Qual ity Assurance Plans.

This procedure defines Qual ity Assurance Department responsibil ities for
participatl ng in the preparatjion of-Qual ity, Assurance Programi Plans or
Qual ity Assurance Program Indexes and for preparing Quality Assurance
Functional Plans.

QAOP NI.22 - Qual ity Assurance Acceptance Procedures

This procedure defines requirements and responsibil ities of the Quality
Assurance Department for the preparation, release, and control of Qual ity
Assurance Acceptance Procedures (QAP's).

QAOP NI.23 - Qual ity Status Reports

This procedure establ Ishes Quality Assurance Department requirements and
responsibil ities for preparation of periodic Qual ity Assurance Program
Status Reports and for submittal of the reports to Energy Systems Group
customers.

*Energy Systems Group Qual ity Assurance Department Procedures (QAOP)
Energy Systems Group ASME Code Section III Manual (CS3M)
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QAOP N2.03 - Document Control

This procedure provides direction for the-control .of engineerilng and shopdraw Ings, Incl udlng customer drawings app' icabl to prod Ucltsto be
fabricated in the ESG Manufacturing Shops. The purpose of such control isto assure the fabrication, processing, inspection, and testing of products
to the proper drawings.

QAOP N3.00, CS3M 12 -Control of Measuring and Test Equipment
These procedures define requirements for cal ibration control of tools,gauges, instruments, and test equipment used by Manufacturing and QuaiTtyAssurance to measure products (materials, parts, components, andappurtenances) or to control processes. rel ated:to the product.

QAOP N3:.02!-. ESG-Special Tool ing

This procedure def ines the requIrements andresponsibil ities for controlof tool i ng used by Manufacturin.hg .and.Quali:ity. Assurance ,,Departments •ni
product fabrication.

QAOP N4.O0, QAI N4LOOA, CS3M 4 - Procurement Document, Control,

Thesep define requIr e nts and-esponsibi) itksfo preparation,review, and approval of procurement documents associated with the purchase
of materlals, parts, and services.

QAOP N4.01, CS3M 7.2 - Approved6 Procurement Sources

These procedures def ine Qual ity Assurance Department.- equirements forevalz uat ion a approval of procurement sources (suppl lers) of material,
parts, and services used In ESG products.

QAOP N4.02, 0S3M 5.3 - Procurement Qual ity Veri f ication l:nstructi'ons

These procedures def ine Qual ity Assurance Department requirements andresponsibil ities for preparing inspection Instructions applicable to
procured items and services.

QAOP N4.03 - Procurement Quality/ Assurance - Source-Inspection/Survel l: I-ance

This procedure defines Quality Assurance Department requirements andresponsibil ities for qual Ity verif Ication,,of.,procured'- items and&Iservices
at a suppl ler's facil Ity.

QAOP N4.04 - Procurement QUali-y Ass urance..- Rece I v-I ng Inspection

These procedures define Qual ity Assurance Department requIrements andresponsibil Ities for Inspecting and testing Incoming procured items and,
serv ices.
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QAOP N5.01 - Manufacturing Production Order (Shop Travellers). . .

This procedure defines the requirements and responsibi litites, fo•r. the,ý
preparation and util ization of the Manufactfuring Produci on Order (MiO).

CS3M 9 - Control of Construction Processes

These procedures define the guidel ines used to authorize and control the
process, fabrication, instal lation,: inspection, examination, and testing
of components, parts, and appurtenances.

QAOP N6.01, CS3M 5.4 - Welding Procedures

These procedures: establ Ish requirements. and. responsibil.ities for
qua.lifying welding and brazi ng procedure- speci f Icat ions and welding and
br azi.ng personnel (welding,- wel.dl-ng operators, brazers, and brazing
operators) employed In fabrication of 'Code items.

QAOP N6.02, CS3M 2.4- Qualification andrCertification of Nondestructive
Examination Personnel

These procedures establ.ish requirements and responsibil ities for the
training, examination, qual if icatlon, and certification of Energy Systems'

ýGroup spersonne'l engaged. in the fol I;o.lcing, nondestructive examinati.on
processes:_.

Radiographic L iq-ui d Penetrant
Magnetic Particl.e Eddy Current.
Ultrasonic Leak Detection

QAOP-N6.:03, CS3M 5.9 , Nondestructiýve Examination Procedures

These procedures establ ish requirements and assign responsibilities for
prepa ri.ng •an d .controlling nondestructive :zexam.ination (NDE) procedures used.
for determining compl lance of products to requirements of applicable codes
and standards.-

QAOP N6.04 - Weld Material Control

This- procedure, de i.nes, requirements and .responsibil.ites for, issuance.and
control of welding materials (electrodes, rods, spools, and -flux).

QAOP N6.05,- Qual if Ication of Special Processes-_

This procedure defines requirements and responsibil ities for qualIf-ication
of special processes used during fabrication or i nspection,-.ofr ,products. at
Energy Systems Group.

QAOP N7.00 - Product Acceptance Tests,.

This procedure defines requirements and responsibilities of Quality
Assurance Department personnel in performing acceptance tests, or
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witnessing acceptance tests performed by others ;on parts, mater•ial,
subassembi les, assembi les, subsystems, and systems (items) that requ.ire
acceptance by .Qual it" Assurance.

QAOP N7.0.1 Pressure TestIhng

This procedure defines the requirements and responsibilities for
performing hydrostatic or pneumatic tests of ESG-fabricated AS!WE Code or
other products.

QAOPN7.02- Qual-ification and'Certification of V IsuaI "and D'iimensI'onal.
Inspection Personnel

Th is procedure def Ines requirements and responsibil itie.s to provi"'de a.
mandatory program of trafl n-ng, examl niat. on, and cert4i.f cati o: 'f or:
personnel performing djmennsional inspect i0on. The programh w'ill.•'.6de
per iodi c updating to accomodate changes In .ureqmienm • .n ha.. a ln the,1,eveI of. knowledge: necessary to Perfirm dimensIo&ia-l nspection.-:

assignments.

QAOP N8.O0 - Statistical Qual ity Control Program -
.This procedur.eestabil ishes Qual ity Assurance Departm . en•t '•ul.ents.and,

Cresonsrl I P . mpl'ementlng and maintaini n-g a: SfatP,1 s-lVi•cad Qualy

QAOP N9.O0, CS3M 14.2, 14.3, 14.4- Issuance, Use, on.rolof.Stamps

These procedures def !ne the requ.rements and esponsibifPl!es- for..:e
[ssuance, ap..i-catlon, :and control ff stam.ps used f or markI•.ish'a ..

dght if po~o p sforciflon, fniiatininey per sonn pormn tne exam, iena tion,n ••diog,7 and
i`aI n'g pr ati ons.

QAOP N9.02 Serial ization of Hardware

Th'is proced ure 'def i nes Maniuf act ur Ing 'and Quality 1;+i"Assurance •• Departen..
requirements associated with the:serial ization of parts and assembl ies
that are fabricated or "procured by: .Manufaclturing. '"

QAOP N1O.O0, CS3M 15 - Nonconforming Materials and Items

These procedures define requirements and responsibil itles-for icontrol
disposition of nonconformingý materals iand item ' In the5 prouct
manufacturing/procurement processes.

and

'QA I N1 0.OOD -. (RP Har-dware Nonconf ormance. Proces si ng'

This instruction supplements Procedure N1O.OOD by" providing specific
details for CRBRP nonconformance items In accordance with LRM and Owner
requiremenf s.
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QAOP N1 2.00,- Packaging and Shipping Inspection

This procedure defines Qual ity Assurance Department respns.ibil'M Vitie6s for
inspecting and packaging and the preparation`:for. sliehi.`p.mentfof ES1G products.
It appi les to products requiring Qual ity Assurance acceptance that .ae,.
shipped from ESG, to an ESG construction site, to an +ESGcustomer, orto
an ESG suppl ler.

QAOP N13.02 -Qual ity Assurance Data Packages .

Thls procedure provides format requ I rements ..for the preparatl on of. Qual. ilty
Assurance bData Packages for transmittal to the cust~omer*ý. Cnitra*cia-tual"
requirements take precedence over this procedure, in c6a6"e 'Of conf I ict.

QAOP N14.00, Cs3M 161,.-" Corr rectiive , Act Ion for Nonconformance ro•oduns:

,These;, proceduroes establ I sh req ui rements for taking actlon to correct,'
conditon sýý, cu sin g nonconf orm ing. mater ial, parts, and, :om POoneht S. '~its,
purpose Is to provIde Increased assurance that ESG products •-•i I 1eei-t
design, configuration, and performance requirements.

CS3M 2.3 - Training and Indoctrination

Tils-procedure define~s requirements and resp6nsibiliie I fr tr a nI& g'6and,
irndoitr i-na:t#i'6 of personnel per•f~orming activities affe,,tIng q •al !j.j or
Code compl lance- ,as !necessary, to assure th'at suietabl e' piro-f icl•eCy•is'
:ach~ieved -a~nd',maý.Rintined.

CS3M5, 6 - Design,-and Document Control

These pr oceduiresý :establ i sh 'the req u-i remens and redponsibilitibes as ,.an
Ow~ner's Agent and f or. t.fhe co6ntrol of des Ign activItV*i es- a 'd ~dcimns
associ ated wJith items "being constructed I n . accordanrce witi t h
requ i rements of the Code. . -

CS3M'7.13,. 7. 4,- Procurement. Ver Ification (Source, and.•R lI Ver i fitat.ohn)

These procedures "def ine, req~u irements or source. and r.eceiil,' Ing..in spect ion,
exam ination, and test of procured m'aerials, parts, and services.

CS3M 8 - Identification and Control of Materilanslad lIlte-ms

These. procedures ý.define requi rem enhts and responslbil it for Ijimlementing
and mai ntain ing material checkl ists rieq.uilred by th6 de'Cod.;,

CS3M and Appendix A - Contracting •.for .the Fabrication ofaCode I'tem as an.
N-Cert i'f icate Holder -RetaI n ing Overall ]Responsibility
for Certification.-and Stamping

This procedure covers the situations where ESG as an N-Certificate holder
retains overall responsibil ity for a Code item, including design,_
certification, and stamping can contract for fabrication of the items. fe
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CS3M 13, 5.7, 5.8 - Handl Ing, Preservation,.Storage, and: Shipmenf

These procedures establ lsh"measures for, handl Ingt preservat.ion, packaging,
storage, and shilpping to prevent' damage to Code items'.:-.- .

CS3M 8.4 - Material Checklists

This procedure defines requirements and responsibilities for implementing
and maintalni ng material checkl ists. required by. the Code.

CS3M 8.3 - Welding and Brazing Materials,.

These procedures define requirements and responsibil ities for control of
Code welding and brazing materials (e I ectr~odes:,-fi l-erw.r f Iluxes;.
.gases, and weld Insert materials) used In fabrication and assemb.ly., of .,Code
items.

CS3M 9.3 - Control of Weld'ing Operations

These procedures define requirements and responsibil ities for control I ing
production welding and brazing operations on Code Items.

CS3M 5.5 - Heat-Treating Procedures

These procedures .define requirements for controll ing heat treatilng
processes performed by Energy Systems ,Group. It is.appl icable to heat-
treating processes other than weld preheat and interpass tmperature,
which are control'led In accordance with methods specified In qual ifled
weld procedure specifications.

CS3M 7.8 - Subcontracted Furnace Brazing Services

This procedure defines requirements and responslbil ities for control.. of
subcontracted furnace brazing services.

CS3M 7.9 - Subcontracted Heat Treat Services

This procedure defines requirements and responsibil ities for control of
subcontracted heat treat services.

CS3M 7.10 - Subcontracted Nondestructive Examination Services

This procedure defines requirements and responsibil ities for control of
subcontracted nondestructive examination operations performed on Code
materials and items.

CS3M 10, 11, 5.10 - In-Process and Final Examination, Tests, and
Inspections

These procedures define requirements and responsibil ities for examinations
and tests of Code Items, during fabrication and upon completion of
fabrication to assure their compllance with Code requirements.
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I CS3M 2.6 - .Authorized Nuclear Inspector

.•This• procedure defines Energy Systems Group requirements and
responsibil itiest for assist.ing :the Authorized Inspector In performing his
duties, In accordance with Code requirements.

CS3M 7o11 - Procurement Quality Verification Records

This procedure defines requirements and responsibilities for accumulating
records generated during design and/or fabrication of Code items at Energy
Systems Group, transmitting records to the owner or customer, and
retention of records by Energy Systems Group.

CS3M.5o11 - Cleaning Procedures

This procedure defines requirements and responsibilities for preparing and
controlling cleaning procedureso

G
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