
I
t v -

*
.

GA.A13010A'

GA-LTR-11
AMENDMENT I1

GENERAL ATOMICS

QUALIW ASSUkANCE PROGRAM

DECEMBER 1990

-

'

- -- -



,- a

8 8

e

9

GA-A13010A
GA-LTR-11
AMENDHENT 11

GENERAL ATOMICS

QUALITY ASSURANCE PROGRAM

,

GENERAL ATOMICS PROJECT 9123

DECEMBER 1990

s



~. -. -- - .-- ~ . _ . _ . -- - .-

. .
'

.

ABSTRACT

This report has been prepared using 10CFR50 Appendir B and NRC Regulatory
Guides and regulations as documented in accordance with Regulatory Guide l'.70,
Revision 3. It is in compliance with the requirements specified in 10CFR50 Ap-

i pendix B, NQA-1-1983 and NQA-la-1583 addenda, and the United States Nuclear 11

Regulatory Conunis s ion's Regulatory Guides applicable to the design. . procure-
|

ment, and construction phases of Nuclear Power Plants as noted in Table 17-3.

It includes provisions responsive to the requirements specified in

10CFR71 Subpart H for Shipping Packages for Radioaci.i.e Haterials applicable
during the design, fabrication, assembly, testing. licensing, use, and mainte-

nance of such packages.

This report describes the General Atomics (GA) Quality Assurance Program
under which the GA Quality Assurr.nce lunual has been prepared and implemented
at General Atomics for the design, procurement, manufacture, construction,

testing, repair, and maintenance of United States Nuclear Regulatory Commission
; licensed shipping pac'Kages and reactor systems.
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INTRODUGTION I

General Atomics is a California corporation owned by General Atomic Tech-
nologies Corporation. The shareholder of General Atomic Technologies Corpora-
tion elects the !$oard of Directors of Generai atomics. The Board of Directors 11

elects the Chairman of the Board and Chief Executive Officer. The Chairman of
General Atomien has the full authority to establish and implement all Quality |

Assurance policies for the company. The General Atomics Company Policy Manual,
which is prepared under the direction of the Chairman, establishes the basic 11

policy concerning the Quality Assarance Program and the quality of General
Atomics' products and services. The Chairman of General Atomics is the highest
level from which this Quality Assurance policy emanates.

When changes in the General Atomics Quality Assurance Program are made,
they are incorporated in revisions and amendments to the Quality Assurance Man-
ual. Changes that-affect this Topical Report are forwarded to the Nuclear Reg-
ulatory Commission for review in the form of an amended Topical Report. Noti-

fication of General Atomics organizational changes that affect the Quality As-
surance Program are provided to the Nuclear Regulatory Commiesion within 30
days of their effectivity, either through the amended Topical Report or by sep-
arate commur.ication.

l

I
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17.0 QUALITY ASSURANCE DURING DESIGN AND CONSTRUCTION

17.1 ORGANIZATION

17.1.1 Quality Assurance Program Responsibility

The Chairman of General Atomics (GA), through the General Atomics Company

Policy Manual, documents the following policy statement concerning Quality As-
surance:

'The quality of General Atomics' products and services shall be
of acceptable workmanship and pecformance consistent with GA and
customer requirements. The quality of a GA product or service

shall be defined in applicable instructions, procedures, draw- 11

ings, and specifications. The fulfillment of the requirements

contained in these documents is demonstrated by documented ob-

jective evidence of compliance with the requirements."

To implement this policy, the Chairman of General Atomics has reporting

to him, through Vice Chairmen and Sr. Vice Presidents, the organizations re-

sponsible for (1) design, fabrication, and construction of nuclear steam supply

systems (NSSS) and nuclear heat sources (NHS): and (2) design, fabrication, and
[

| use of shipping packages for radioactive materials. These organizations are

shown in Fig. 17-1. Project management for each project reports through a Sr.
Vice President to the Chairman of General Atomics. This topical report applies

to those activities affecting the quality of safety related structures, sys-

tems, components, and fuel associated with reactors, and with shipping packages
for radioactive materiale.

The Director of the Quality Assurance organization, reporting to the Sr.
Vice President of the Reactor Division has been assigned the responsibility for

| establishing and enforcing the provisions of the Quality Assurance (QA) Program
for the reactor programs and for packaging and handling of radioactive materi-
als. He derives his authority f rom the Chairman of GA through the Sr. Vice
President. This authority includes the right to stop unsatisfactory work

17-1
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or to stop further processing of unsatisf actory material. The 1 authority is

delegated down through all levels of quality assurance, including shop and
,

field quality representatives of each QA/QC organization and QA/QC personnel.
The QA organization is separate from, and independent of, other organizations
of GA, as shown in Fig, 17-1.

17.1.2 Organizational Relationships

General Atomics' lines of authority and responsibilities of all organiza--

tior.s involved in the implementation of the QA Program are shown in Figs. 17-1
and 17-2. Direct interface relationships are required and necessary between

the QA organization of GA, the owner, and architects and engineers for coordi-
nation of the QA Program, for investigation of-quality problems, and for'imple-
mentation of any required remedial actions. Similar direct interfaces with the

Department of Energy (DOE) and the Nuclear Regulatory Commission (NRC) organi-
zations are maintained for reactor systems and packaging items. The Quality

Assurance Director or the cognizant quality engineer .shall maintain direct in-

terface with the QA managers of the owner and of the architects and engineers.

During the construction phase, the QA organization of GA maintains a direct
|

working relationship and interface on quality problems and solutions with the

QA organizations of the owner, architects and engineers-and constructor (s), as

| applicable to GA-supplied items. The scope of activities by GA at a construc-

tion site is further defined by a Site QA Manual wnich will be issued for each

reactor construction project which comes under the jurisdiction of the NRC.

Licensing, Safety and Nuclear-Compliance is responsible for obtaining 11-

censes for shipping packages for radioactive materials, where GA is the organi-

zation shipping the materials, and for compliance with licensing requirements

regarding GA facilities and radioactive materials in GA custody. Quality As-

surance is responsible for verifying implementation lof an adequate QA Program
for all such licensed activities.

All departments indicated in Fig. 17-2 are located in San Diego, Califor-

nia.

17-2
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It is GA's policy that all personnel whose ar:tiviues affect theLquality 11

of deliverable or NRC licensed items will have authority.caccess to work areas,-
and organizational freedom to identify quality problems to Anitiate, recom-

mend, or provide solutions to: quality-problems through designated channelsf to
verify implementation of_. solutions: and to assureJthat further processing, _ de_ - p
livery, installation or use of an item is controlled- until proper disposition: 1

'

of a nonconformance, deficiency, or unsatisfactory condition has -- occurred.

This delegation of authority and responsibility is implemented in the GA_ Qual-
ity Assurance Manual. During all phases _of the project, problems between per.
sonnel of the- QA organization or_ Fuels - Quality Control, and or.her organiza. |

tions, not resolved at lower levels, are elevated to successively higher levels-'

,

of .aanagement until resolved culminating . in _ resolution' by- the Chairman . of GA-

if necessary. The QA organization has;been assigned the responsibility and the j

authority to assure implementation of the QA Pr6 gram'asLdescribed herein. -}

17.1.3 Organizational kesponsibilities for Implementation of GA Ouality
Assurance Program on the Reactor Group Projects snd Shipping- 11

Packages

17.1.3.1 Reactor Group. Reactor Group organizations are- responsible for-(a)- 11

controlling contacts with the owner. --(b) - project planning- and- scheduling, _ -(c)- :>

work authorization,-- (d)'' budget allocations,' (e) control _of_ external' design in-
terfaces between the reactor system and- the balance _ of plant with the owner,
architects and engineers, and constructor (s),-- and-- preparation and control' of
Safety Analysis Reports (SAR) for reactor _ systems. - Ongoing program controls
are provided by the program-directors and - their project managers. Quality as--

surance activities are performed by program management' organizations, engineer-
ing organizations. and manufacturing organizations.- The project quality engi-
neer working with .-the manager and/or director _ provides qualityiassurance pro-
gram management for the project.

17.1.3.1.1 Power Reactor Progrems. The GA Power Reactor Programs organization
has the responsibility for engineering design of power reactr r systems . includ-
ing design verification and interface control internally at Ga.

17-3
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17.1.3.1.2 Huclear Fuel Fabrication. The GA Nuclear Fuel Fabrication organiza.

tion is responsible for the manufacturing of nuclear fuel and shipment-of ra-

dioactive materials in accordance with the fuel design requirements specified

by Power Reactor Programs. The Manager, Fuels Quality Control is responsible

to the Director of Nuclear Fuel Fabrication for quality engineering, inspec-

tion, and fuel laboratory operations conducted to verify fuel quality.

17.1.3.1.3 Nuclear Waste Management. The Nuclear Waste Management organization
is responsible for the engineering design of shipping containers for radioac-

tive materials including design verification and interface control.

17.1.3.1.4 guality Assurance Organizatica. .The GA Quality Assurance organiza-
tion is responsible for establishing and documenting the GA QA Program in ac-

|cordance with Corporate policies, t.n:c report , 10CFR50 Appendix B. NQA-1-1983 yy
and NQA-la-1983 addenda and 10CFR. . Subpart H. .and for enforcing the require-

,

ments of the QA Program during the design, procurement, fabrication, and con-
struction phases of the reactor systems. Detailed responsibilities of the

Quality Assurance organization are given in Fig. 17-2, pages 17-55 thru~17-59. 11

The technical and administrative (hire / fire / salary review) authority of the

( Quality Assurance organization personnel is indicated by the solic lines of

this figure. The dashed line represents communication of-QA policy, practices,
and problems.

This section describes the functional responsibilities of the GA organi-
zations involved in implementing the QA Program. These responsibilities are

implemented as described in the QA mar.aal. The results of activities 'that af-

feet product quality. are subject to review for adequacy by QA/QC.. Examples of
such QA/QC action are the review and/or approval of design documents. procure-
ment documents, and manufacturing documents and audit of these activities by QA
personnel.

The minimum qualifications for the position of Director of the Quality
Assurance organization are

i

l

1, Bachelor's degree in engineering, mathematics, 'a' physical science,

17-4
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imanagement, or business.

t. Ten years experience in work directly relat3d to quality assurance. !

3. Demonstrated management and administrative ability in progressively
responsible poaitions.

4 Either knowledge of a complete QA system, such as:those required to
implement 10CFR50 Appendix B. NQA-1 ASME Code Section III NCA-4000, 11-

or MIL-Q-9*.<8A, or one of the followings )

:a. Certification in the quality engineering discipline by the Ameri- i

can Society for Quality Control.

b. Registration as a Professional Engineer in the quality engineering
discipline.

The minimum qualifications for the positions of Quality Assurance man-
agers and senior cognizant Quality Engineers are

1. Bachelor's degree in engineering, mathematics, a physical- science,
management, or business..

2. Five years experience in work directly.related to quality assurance.

3. Demonstrated management and administrative ability in progressively
responsible positions.

4. Either knowledge of a complete QA system, such as those required to
implement 10CFR50 Appendix B, NQA-1, ASKE Code Section III.NCA-4000, 11

or MIL-Q-9858A, or one of the following

Certification in the quality engineering discipline by the Ameri-a.

can Saclety for Quality Control.

17-5
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1

b. Registration as a Profeselonal Engineer in the quality engineering ,

discipline.

NOTE: Substitution of an additional eight years of directly related quality

assurance experience may be made in lieu of a college degree.

17.1.3.1.5 International Services Corporation (ISC). The ISC organization pro-
33

vides engineering services and products to the nuclear industry. ,

t
.

I

17.1.3.2 Licensing, Safety and Nuclear Compliance. Licensing, Safety and Nu.

clear Compliance reports to the Vice Prealdent of Human Resources' and has the

overall responsibility for control of radioactive material in GA custody. the

licensed GA-operated facilities, and the licensing and controlled use of ship-

ping packages for radioactive material.

17.1.3.3 Facilities. Facilities reports to the Senior Vice President of Fi-

nance and provides calibration of electrical / electronic measuring and test

equipment, and welders and machinists, as necessary. Publications and Records
Management reports to the. Director of Facilities and provides storage and main- 11

; tenance services for GA design document originals, and formal GA reports.
|

l 17.1.3.4 Purchasing. Purchasing reports to the Senior Vice' President of F1--

nance and provides procurement of materials, ccmponents, and services.

17.1.3.5 Information Resources Division (IRD) . IRD reports to the Senior Vice

President of Finance and provides storage and maintenance' services for computer 11

| programn.

17.1.3.6 Mate rials and Engineering. Materials and Engineering reports to the
I Senior Vice President of the Advanced Technologies Group and provides mechani- 11

cal and chemical testing services.

1

l
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17.2 QUALITY ASSURANGE' PROGRAM

17.2.1 Applicability of Program-

The 'OA QA program, the - basic provisions. of- which ' are - contained 'herein,
applies to all activities that affect the quality-of-safety-related structures,.-
systems,_ components, fuel of a; reactor ~ system licensed under 10CFR50,=and. ship-- j

ping packages licensed under 10CFR71. A specific list offeafety-related equip-
i

ment will be compiled per Section 17.3.'7 for each reactor system or - shipping - i

package. A partial listing of such structures, . systems, and components for a a
.

reactor system 'is provided in Table _17-2. ~}

17.2.2 GA QA Program Descriptior}

The procedures ~ that implement; the GA QA ' Program controle presented 'in
this report are contained in. the GA Quality ' Assurance Manual and the- Quality
Assurance Program Document for the project. These documents cover : all work
performed at GA on reactor-systems and' shipping packages and make provision-for
work .done by others .on behalf:: of. GA. Changes to this report will be. imple-
mented in _the GA Quality t.ssurance Manual and the . Quality . Assurance : Program
Document for the . project when they affect these documents.-

4

GA Quality Assurance Manual. The GA Quality' Assurance: Manual establishes
(

the measures to achieve compliance with the requirementsiof _ this-- report. A-
-

listing of- applicable Regulatory -Guides and GA's position on these ' documents is
provided in Table 17-3.- The GA Quality Assurance:Manualicovers the 18 criteria -

of-10CFR50_ Appendix B. NQA-1-1983._ and NQA-la-1983f addenda, _100FR71 Subpart H, 11-

applicable Regulatory Guides and industry codes _ to~ implement the : requirements
within- all _ organizations of GA, and _ in QA interf aces _ with _ (1) *,the owneri -(2)
architect / engineers and constructor (s)= involved -in the owner's _ project, and (3)
shipping package program management.

Quality Assurance Program Document. The purpose of the-Quality Assurance
Program Document (QAPD) - for a specific proj ec t is to describe the operating
agreements made with the owner 'and/or his agents,- the specific requirements

17-7
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unique to the project as imposed by' regulation and~the contract, the identity

of the personnel with assigned specific responsibilities and positions for the 4

project, and the identity of the deliverable hardware' subject to the require-

ments of the GA QA' Program.. Similar requirements are'imposedJon shipping' pack- j
ages for radioactive materials licensed p'ursuant to 10CFR71.'

'

Relationship of Procedures to Criteria of '10CFR50 Appendix B,'NQA-1-1983- g
and NQA-la-1983 addends., and 10CFR71' Subpart H. Table 17-1'of thisireport re--

.lates the quality procedures -in ef fect at the date of this-submittal and con- 1
-

tained within the GA Quality Assurance Manual to.the applicable criteria of'

10CFR50_ Appendix B.-HQA-1-1983 and NQA-la-1983. addenda, and 10CFR71 Subpart;H. 11

17.2.3 Changei in the CA QA Program Description

.

Regulatory Guides are reviewedJby-the QA organization 1for impact on the-
GA QA Program. This topical report will be updated as required to reflect-ap-

plicable changes or provide acceptable alternatives.

17.2.4 Specifications _for Supplier Quality Assurance Requirements

! Heasures for imposing the > applicable - GA QA' Program requirements J on -sup-
1

pliers are described in Section 17.4.

17.2.5 Training _

Training requirements- for personnel performing quallty assurance fune -
33-

tions are described in Section 171.19. -
s

17.2.6 Management: Review of the-Status and Adequacy of-the QA' Program

On a routine basis, reports of audits and corrective actions are dissemi-

nated to appropriate -Sr. Vice Presidents, and other management . levels of orga =
nizations involved in the activities of-the QA Program. :The Quality Assurance

-

Director compiles for the Sr.;Vice President, Reactor - Group, a' monthly report - 11

of quality-related activities,-performance trends, and:significant problems. In

17-8
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addition, the Sr. Vice President, Reactor Group, appoints upper level managers 11

f rom outside QA to assess the effectiveness of the QA Program at least once
every three years. Reports of these assessments, and any resulting recommenda-
tions for improvement are 'made directly to the Sr. Vice President, Reactor 11

Group. Corrective action initiated as a result of these management assessments

is documented by Quality Assurance and is followed up during the next manage- 4

ment assessment.

Management of other organizations participating in the QA F.sgram assess
the adequacy of that part of the program for which they are responsible and as-
sure its effective implementation. The assessments are performed through a re- 11

view of QA, customer, or regulatory agency audit reports, and correc'tive action
requests, as applicable.

17.2.7 Written Policies, Procedures and Instructions

The policies, procedures, and instructions that implement the QA program
described in this report are contained in the GA Quality Assurance Manual,
which is prepared by Quality Assurance and reviewed and approved by the signa-
ture of the Director, Quality Assurance and the Sr. Vice President, Reactor

Group. Changes to the procedures contained in the GA Quality Assurance Manual 11

are processed ar.d approved in the same manner. Distribution and control of the

! GA Quality Assurance Manu. and changes thereto, are accomplished by the Qual-
ity Systems organ |zation. The GA Quality Assurance Manual is issued by copy
number to control di.stribution and updating of changes. A receipt is obtained

| f rom addressees for each controlled GA QuaAity Assurance Manual, and for all

subsequent changes,
l

The GA Quality Assurance Manual provides for a Quality Assurance Program
Document for the p roj ec t , in which specific functional assignments are shown

for the positions of responsibility for the project. Additionally, coordina-

tion and operating details for the project are described, and the items to

which the program applies are identified. The Quality Assurance Program Docu-

ment is approved by the Quality Assurance Director and the program / project man-
ager. Approval of the GA Quality Assurance Program Document by the owner

17-9
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will constitute approval of the GA QA Program for the reactor system. NRC li-

censing approval is required for packaging designs that are. subject to 10CFR71
requirements. The subsections of this report describe the contents of poll-

cies, procedures, and instructions contained in the GA Quality Assurance Man-
ual. which assure that quality-related activities are performed with specified
equipment and under suitable environmental conditions, and that all prerequi-
sites have been satisfied prior to commencement of any such activity.

The Chairman of General Atomics has directed that compliance with the

procedures of the GA Quality Assurance Manual is mandatory for all personnel

performing activities affecting the quality of reactor system or shipping pack-
age items at General Atomics. This is communicated to GA personnel through the 11

Company Policy Manual and the GA Quality Assurance Manual, which contains a
Statement of Authority signed by the Chairman of General Atomics. These Manu-

als are available to all personnel. .It is, also communicated to all GA employ-
ees through the Quality Assurance indoctrination brochure,

a

.

17-10
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17.3 DESIGN CONTROL-

17.3.1 Deslan Responsibility-

The GA Quality Assurance' Manual-establishes-procedures applicableLt1 the'
Reactor Group organizations- to assure controlled design of products supplied!or 11E

specified by General Atomics within_theTscope of.the program described.in.this
report. The -manual = establishes f a': design control: system for= design documents -

'

(such as - drawings,' specifications, calculations, . computer programs andf associ-
ated documentation, etc.) that complies with the: requirements of 10CFR50 Appen - i

dix B. NQA-1, 10CFR71 Subpart H. applicable' industry and . governmental codes, 11't

and Regulatory-Guides.

Design responsibility for equipmentLand. systems that; form part.of'a-reac '
tor system or for ' shipping packages "for shipment of materials subj ect ' to . re-

- quirements - of 10CFR71 is - assigned to specific organizations on the basis of>
functiona! *esponsibility. For all- such equipment - and systems, = the assigned
organizations have three major responsibilities associated with design control:

1. To develop and document -the designs necessaryf to describe components
~ ~

or systems and=enableEmanufacture of; products that will meet contract
requirements, HRC license applicat-lon commitments.; and allrapplicable
codes'and standards.- It ist thecresponsibility of the assigned organi-
zations'tos-(1) develop and maintain a. design control" system, with as .~

sociated standards and procedures'that meet the requirements of the GA
-

;QA Programs (2) _ developicriteria defining the . requirements imposed :cnt :
-systems and-equipment that are outside of1GA's responsibility: and (3):
control'the= design-interfaces to assure overall functional compatibil-
ity.

2. To retain technical cognizance J of the product -through c f abrication, :-
testing. . installation,-and acceptance. =The responsible-organizations
have technical responsibility for -approving and _ documenting the rea-
sons for approval of all deviations from~ requirements of design docu-
.ments, engineering test . specifications, and installation 1specifica-
tions, and to assure that such deviations- do not= compromise the
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functional and safety requirement: of the ' systems : or ~ components 1af- . ;

fected.
i

3. To. plan and carry out research -and development' programs? necessary to
establish feasibility ~1 performance,fand reliability?ofireactor' system,

~

equipment and shipping packages for radioactive' materials _within GA's
responsibility: to ' conduct programs to11mprove performance, safety,
reliability, and--economy Lof the products 1 as = app ropriate ' and . to'. mee t-

-

,

- new industry and : regulatory requirements.
I

17.3.2 ~ Identification and Control of External' Design Interfaces -

GA Management coordinates with- the owner - in identifying the: interfaces;
between -that portion of plant design- for which GA is: responsible and those' por--. !

tions. for which-other organizations have design responsibility.' GA Program / ;,

,

i

Resource Procedures Manual procedures--are established for the control and -docu-

mentation of technical communications across such interfaces,= to assure' timely -i

and accurate transmittal tand receipt -of information af fecting: such design in-'

terfaces, to provide for appropriately scheduledt design interface-reviews,-Land
to assure timely completion of-review 1 action-items.

17.3.3 Identification and -Control of Internal Design Interfaces .
-}

An' internal design-interface _ control-functionLhas~been established within-

the Reacter Grosp. Thi6 broup is 'the ; focal point and overall- direction. agency 11

| -for design control system activities,uwith the authorityLto review-and approve
specified- product design documents :during the design 1 phase for a : project. The

review includesi coordination with ; representatives ^ of - Program Management: Li- '

censing, Safety and Nuclear Compliance and Quality Assurance, mas applicable, i

The designated interface contro1' function is responsible for-assuring-addition-
al coordination with other representatives, - who nreflect different product
areas, skills, and responsibilities, as deemed ap'propriate. I

|

:

,
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The designated interfaae r** n1 gro"n le m ponetble fn--

1. Establishing the design baselines beginning af ter the conceptual de-
si.gn phase and through final design,

2. Reviewing and approving the prime design documents for all systems and
equipment items.

3. Verifying during review of prime design documents that all systems and
equipment items are complete and producibles are within the scope of
supply and cost parameters and meet the established criteria for per-
formance capability, interface compatibility, reliability, safety, and
product support.

4 Reviewing, approving, and documenting all recommended additions or
modifications submitted for incorporaticn into an established design
baseline.

5. Reviewing, with the cognizant engineer, conf o rmance of R&D program
justification documents, test specifications, and related documents to
established design baselines. They shall identify those documents
that require their review.

Procedures are provided for the identification and control of interfaces
relating to configuration and dimensions, processes and performance, materials,
control and readout indication, testing, operation, and safety through design,
fabrication, testing, and operation.

The procedures specify the level of detail to be controlled, the method
of control, the control responsibility, the manner of feedback and documenta-
tion, and means of resolving incompatibilities.

The procedures cover interfaces and documentation for items supplied by
GA and by its subcontractors as well as for the balance-of-plant..

17-13
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The procedures provide for the action required to maintain compatibility
when any interface characteristic is altered.

;

Unresolved issues are elevated to successively higher levels of manage-
ment, culminating with the GA Chairman for resolution or with the owner when

external interfaces are involved.

!17.3.4 Translation of Basic Requirements into Design Documents

It is the responsibility of the design organization to provide design

criteria or system description documents that meet all safety and functional
requirements. The design organization is then responsible for correctly trans.
lating these requirements into specifications, drawings, diagrams, procedures,
and instructions, all of which are used to control the manuf acture.. tes ting,
use, and maintenance of the products.

It is the responsibility of the cognizant engineering manager to assure
that all QA requiremente are included in the design documents to meet the ap-
plicable codes, functional requirements, and safety and licensing requirements.

The Reactor Group licensing engineer is responsible for coordinating 11

power reactor licensing activities within the- project. The licensing engineer
reviews the safety-related aspects of the reactor systems design and changes to
assure conformance with HRC licensing criteria and regulations. The Licensing,
Safety and Huclear Compliance organization performs the above functions for GA
research reactors, fuel and material facilities, and shipping packages for ra-
dioactive materials.

The Reactor Systems Engineering Department of Power Reactor Programs is
responsible for the analysis of the reactor systems safety and reliability.
Reactor Systems Engineering develops the safety-oriented material for the
safety analysis reports, including the license technical specifications.

17-14
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Quality Assurance / Quality Control provides review and approval of design
documents to verify that

1. Appropriate accept and reject criteria are specified,

2. The QA Level is specified.
3. Safety-related design characteristics can be inspected and controlled.

17.3.3 Application of Materials, Processes, and Parts

Materials, processes, and parts, including of f-the-shelf and commercial

items used in a design, are considered for suitability of application prior to

selection. This is the responsibility of the cogrizant design engineer or pro-

cens engineer. An independent review of the materials.and processes to be used
is provided by draft review or a design review board. All design documents for
safety-related systems, structures, and components, including off-the-shelf

commercial items, are reviewed and/or approved by Quality Assurance and com-
ments are resolved with the cognizant engineer / originator. Procurement docu-
ments for these items are reviewed and approved by Quality Assurance.

Commercial grade or of f-the-shelf items which have been dedicated for a

safety-related application are identified with a GA part number which is trace- 11

able to the dedication documentation.

The suitability of all parts, materials, and processes is reviewed during
the independent review of the design as described in Section-17.3.6.

17.3.6 Verification of Design Adequacy

The adequacy of the design of all safety-related structures, systems, and
components, and of shipping packages licensed in accordance with 10CFR71, is
independently verified. The method and schedule of independent verification is
specified in the Draft Review Transmittal foam by the cognizant design engi-
neer. Verification addresses adequacy in such areas as reactor physics, stress,
thermal, health physics, hydraulic, accident analysis, compatibility of mater-
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ials, accessibility > for insersice inspection,' maintenance ' and repair, andde-
^

lineation of acceptance criteria for inspection and tests.

Verification of' design adequacy may;be accomplished by any'_~one (or combi- _j

nation) of_the following methods: design reviews. checking of analyses by_ alter-1
native or simplified calculation methods., or by application to_ simplified and
predictable models -or suitable testing. -When'a. test program is used to verify

-the adequacy of a design, _ a qualification test of a prototype unitr underfthe
most adverse design' conditions will be~used..

Persons or organizations-. performing'the independent-review of design ade-
quacy are technically qualifled individuals :or groups-who-have an adequate _ un---

17
derstanding of the requirements and-intent of the design and are-independentrof = ;

those who performed or directed thel original design,; but .may. be f rom the same
organization. The designer's immediate supervisor may perform a review as a

- ;
.,

-

-isupervisor, but does not perform the independent-_ review. '

-Independent review reports and supporting attachments become part of the
'

approval package and of the permanent record.. Any deficiencies reporteddin the
review are resolved by-- the cognizant engineer to _the satisf action J of the : re- 4

viewer and the cognizant engineering manager, Lwith appropriate corrective ac-
tion taken,

i

17.3.7- Quality Assurance Classification-

As a part of the design control, process the , cognizant _ design engineer
will note the Quality Assurance-Level-(QAL) designation and,Jwhere applica'le,b

the ASME Code classification on design documents used:for the procurement. man--
ufacturing, installation. test, and/or inspection of:Jeafety-related items.

1
Quality Assurance Level 'I (QAL I) is the designation used for . all safety.
related structures,= systems, and-components identified as quality Groups A,-B,

C-and D, as defined --in Regulatory Guide -l.26, and for Seismic -Category I, as

defined in Regulatory Guide-1.29. Quality Assurance Level!.I (QAL I) is-defined
in the GA Quality Assurance Manual to include: the followings Applied to-

'

nuclear system, structure, subsystem, item, or design characteristic .which-
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'lprevents or mitigates the consequences of postulated accidents that could cause
undue risk to the health and safety of the public. QAL I also applies to ASME
Code Section III, Division 1; ASME Code Section III, Division 2: ASME Code
Section VIII, Division 1 (if the equipment contains or may contain radioactive i

material): and ANSI B31.1 (if the equipment contains or may contain radioactive
material). The safety classification for elements of. shipp3rg packages are
established during the licensing criteria review process.

Quality Assurance reviews the classifications applied by Engineering- to
design documents.

1

17.3 A Design Changes

Changes to all released design documents, including field changes, are
processed by controls equivalent to those implemented for the original release,
including an evaluation of the effects ' of the changes on the overall design. l'1
The release of changes is withheld until the highest-level document within the
responsibility of the engineering branch affected by the change has been iden-
tified for processing.

All changes to released design documents, except non-technical changes
such as spelling errors, require approval of a Quality Assurance represects-
tive. This approval signifies that the necessary quality requirements associ-
ated with the change have been provided or planned for.

Approval and release of changes to released design documents are based on
the following guidelines

1. The necessary interface requirenents have been evaluated.

2. The necessary engineering analysis and review actions have been per-
formed.

3. The documented evidence of the above has been ecmpleted and is in-
cluded in the Draft Review Report or approved Change Notice file,

17-17
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4. The necessary quality requirements associated with the changes have

been provided.

5. The part and serial numbers to which the change is applicable have-

been established and noted on Change flotices.

6. All configuration control lists affected by the change will be cor-

rected.

17.3.9 Design Document Errors and Deficiencies

Errors or deficiencies discovered in design documents prior to their re-

lease are documented on review forms or on the draft documents. Resolution of
such items is required before the document or drawing is released. When a sig-
nificant design change is necessary because of an incorrect design, the design
process is reviewed for-corrective action, as described in Section 17.16. De-

ficiencies that result from design document errors and that are identified dur-

ing manufacture or installation are documented, and initial corrective' action

is teken by revision and approval of the appropriate design documents and pro-
cedures. as described in Sections 17.15 and 17.16, respectively. Add!tionally,
prompt corrective action to rectify design control system deficiencies docu-

mented during Quality Assurance audits, as described in Section 17.18, is pro-
vided by the organization responsible for the deficiency.

17.3.10 Design Document Release and Configuration Control

The release of all design documents is the responsibility of the releas-
ing function of the cognizant engineering organiz3 tion. A " Release" stamp on
design documents signifies that the design, as represented on the document. is
authorized for use.

i
|

All design documents, including changes, required to define the project
I configuration shall be recorded in a listing of required design documents. The

| design document listing, communicated to all working levels on a periodic basis
|

17-18



.

. ..
. .

. .. . . . .
-

|
. .

as changes occur, represents the official basis for monitoring, manufacturing,
and constructing the reactor system. The design documents comprising the de-
sign of a shipping package for radioactive materials subject to requirements of
10CFR71 are indicated in the associated. licensing documentation. Incorporation

of appro,'ed changes in the design document listing is accomplished by the des-
ignated release authority. Appropriate ta6k sections of the dcsign document

listing in which design changes are reflected are distributed to organizations
whose work is affected by the changes.
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17.4. PROCUREMENT DOCUMENT CONTROL

The guidance of Regulatory. Guide 1.28, Revision- 3, will :be complied Eith -
'

in'the procurement of material.1 equipment, and services. ,The procurement- of

reactor components, systems, structures,-and-shipplng~ packages is'initiateduby 7

t

Purchasing for deliverable items upon receipt of a Request for_ Bid or. Procure-
ment Requisition (PR):under controlled procedures. To assure that the'applica-

'

ble regulatory requirements,- design bases, and QA requirements are included :in
the procurement documents, all - identifiable requirements applicable to aqpro-
curement shall be included, by, the originator. either iby. reference'or on the

face of the PR. -The extent of QA program 1 requirements depends on-the type 7and 1p
use of the item or service being procured. Commercial off-the-shelf or. catalog

items procured for a safety-related application: areidedicated. by.. inspections,-
evaluations, and/or tests pertinent to the item's intended use. .

Test and inspection, objective ; evidence documentation, and other QA re-
quirements relative to GA design documents are_ prescribed in procurement'speci-
fications or directly on the procurement document and indicate those records 4to-

be-retained, controlled, and maintained by the supplier ~and those to.be deliv--
ered to CA prior to use or installation of _ thel item.

.

Requirements for GA's and the Owner'siaccess to the-supplier's facility
and records for source inspection,. surveillance,, and audits are prescribed .in
procurement specifications or on the procurement documents.

All identification, regulatory,-technical, and QA' requirements are trans-
cribed to _ procurement documents' _under the direction of the ' assigned - Buyer.
Prior to -release to a supplier, _ all procurement documents such as Purchase Or-
ders (P0s) for-original equipment, replacements, or spares are approved-by sig-
nature and/or _ stamp of a representative- of. Quality Assurance or Fuels ' Quality -
Control, as applicable, who is knowledgeable of the procurement- requirements. |11 ,

The purpose of this review is to (1)-~ verify that _the referenced design-
|- document (s).and/or specification (s)-are released-prior-to work being performed

on the item,-(2)1 assure that all necessary quality assurance requirements have-
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been accurately transcribed to the Po, and (3) assure that the supplier has

been approved by Quality Assurance as described in Section 17.7. Documentary
!evidence of Quality Assurance / Quality Control review of procurement documents

is maintained by Quality Assurince.

Written QA programs are required from suppliers of safety-related' equip-
ment items under conditions described in Section 17.7 of thisireport, and are

reviewed and approved by Quality-Assurance or-Fuels Quality Control, as appil--
cable, for the requirements applicable to the supplier's scope of activity.

Changes-to the requirements imposed ~ on a supplier are initiated. by des-
cribing the change or referencing a changed product description document (such
as a drawing and/or specification) on a PR. The prs that make changes to the

technical or QA requirements are . reviewed .and approved by' the same organiza-
tions that reviewed and approved the -original order. -PO changes: initiated by--

prs are approved by Quality Assurance or Fuels Quality Control, as applicable,
GA procurement personnel do not have the . authority to change the technical or
quality requirements contained in procurement documents, without the approvals
specified above.

. Suppliers and subcontractors are required to establish and implement con-
trols equivalent to those described in this section, as-applicable.
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17.5 INSTRUCTIONS, PROCEDURES, AND DRAWINGS

Activities af fecting the quality of GA products and services within the

scope of the Quality Assurance Program described in this report are - accom-
plished in accordance with written procedures, instructions, or drawings appro-
priate to the type of work. The GA Quality Assurance Manual (QAM) describes
the controls that apply to each category of work, in terms of quality assurance

levels. The procedures in the QAM describe the methods established at GA for

complying with each of the 18 criteria of 10CFR50 Appendix B, NQA-1, 10CFR71 11

Subpart H, and this report. Table 17-1 identifies the procedure that imple-

ments each criterion.

The Quality Assurance Program Document (QAPD) for each specific project
identifies which level of controls applies to which items and services -being
produced in the proj ec t, what procedures and/or sections of procedures are to
be used, where responsibility lies for each of the controls, and what unique
contractual requirements may exist. QAPDs are approved as indicated in Section

17.2.7 of this report.

As key documents in the system, product-description documents, work-
authorizir.g documents, and instruction documents define or reference the nature

and sequence of operations as well as quantitative and/or qualitative accept-
ance criteria for each component, system, and structure. The purpose and con-
trols of these documents are further described in Section 17.6 of this report.
The use of these key documents is assured by QA and Fuels Quality Control per-
connel, who verify compliance. Assurance that all activities affecting quality
are documented and performed as documented is achieved by audit of the QA pro-
gram by the Quality Gystems organization of QA, as well as by the owners or
their agents.

Suppliers and subcontractors are required to establish and implement ap-
plicable controls equivalent to those described in this section,

i
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17,6 DOctMiNT CONTROL.

i

Documents that ' establish the (product 'descriptioni and quality. require-
men' s . or _ that-- prescribe operations < to' determine L compliance of = deliverable --

.. products with' those requirements, t.are - defined at : GA asi product documents. ;

These documents are subject to control' measures implemented by: procedures con-- t

tainedJin the GA' Quality? Assurance Manual.

1

To assure that it:is clear,; accurate, and) authorized, each product docu-
ment is reviewed _ for adequacyL by' knowledgeable personnel in the. originatitig or- f

i

ganization and .is approved' for release byf the{ appropriate . authorized Lindivi-
dual (s). In addition, prior to release,-eachfsuch document-isLreviewed and/or

approved by Quality Assurance or Fuels-Quality | Control _ personnel who are cogni-
$

zant of the - applicable _ quality- requirements,: to verify accuracy and complete-
ness of quality requirements.In theEdocument,1 presence of' acceptance. criteria',.
unique identification, etc. Review comments are resolved-prior to release of |

the document, and the comments 1and their _ resolutions = are f documented for the
record. :

el

Approval of the document by -QA - or ; Fuels lQuality Control signiflesL that 1
the control requirements applicable nto _the -: document- have- been.| satisfied -and"-

that the document-is acceptable for its intended)use.- Review and/or- approval
is indicated by signature f or stamp' and date on -the- document;(or _on the design -
review transmittal ~ for. drawings and L s'pecifications. as " described Ein' Section -17.3- --

of this report. Changes to product documents .are t reviewed and/or approved by
the:same organizations, including, Quality -- As surance or: Fuels -Quality Control ~,-
that performed the original review and/orJ approval.: - Reviewing - organizations-
have access to pertinent background . data = or . _information _ upon 1 which to_ Jbase 11-
their review and approval.

'

Plannint, _ documents which. provide |~-instruction for manufacturing opera-
tions, such as Operating Procedures ' for . Nuclea'r Fuel Fab'rication .are - reviewed
by the cognizant quality engineer. Such review-assures that the-~ document-iden-
tifies all applicable quality requirements--and the -governing design documents.
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These instructions are requ1 red to be at the point of use before work starts.

!

The initial release -and Cistribution of product - documents and changes t

thereto are the responsibility of a designated releasing authority. The re- '

leasing authority is also responsible far directing the user as to the disposi-

| tion of obsolete or superseded product documents previously issued. The user

is responsible for verifying that he io using the correct-version, as follows:

;

j Each product document, which is uniquely numbered, is identified on a

controlled list or lists that indicate the current issue letter or number to

facilitate, in a timely manner, verification of use of the correct issue of a

dccument. The lists are updated as documents are changed.and-reissued. Design 11

document changes that occur be tween issues of the lists are. permitted when sup-
ported by approved Change Notices.

Document types subject to these controls include

,

1. QA manuals and procedures.
2. Design documents (e.g., drawings, specifications, calculations, com-

puter programs and associated documentation, etc.).

3. Manufacturing and inspection instructions and= procurement documents.,

1

4. Test specifications, procedures, and reports.

Use of released product documents is verified by QA/QC during routine in-
spection operations and by conducting periodic audits of the QA system.

Suppliers and subcontractors are required to establish and implement ap-
p11 cable controls equivalent to those described in this section.
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17.7 CONTROL OF PURCHASED MATERIAL, EQUIPMENT,'AND SERVICES
!

General Atomics complies.with the requirements _of| Regulatory Guide 1-.28 -
Revision 3, for the control of. safety-related purchared material, items,_ equip = 11

ment, and services to be used in power reactors.

Procurement' planning _is accompliehed as-early as practicable)1n' order to
assure interface compatibility and a uniform approach to the -procurement' pro-1 11- i

.

cene.

The supplier's QA organization shall have the authority:nnd responsibil-
ity for establishing, planning,~and implementing the required quality. program.y

.

No single organizational pattern is -mandatory. -However.-an organized approach
that clearly defines the authority and duties of all persons.11nvolved in- the

-

quality program is required.

The supplier's QA personnel shallnhave sufficient.mrganizational freedom- -

to identify quality problems - initiate, recommend, . or provide solutions ~ and !

verify implementation of - solutions. - This - f reedom ~' tall 1 include authority to-

d control further processing, delivery, orfinstallation'of a nonconforming. item,
deficiency, or unsatisf actory - conr'itior. ' until : proper : dispositioning " has oc-
curred.

,

In addition, the person or organization-respons'ible for the quality pro-
gram shall have direct access =to-responsible management st a_ level where action?

t

can be taken, shall be-independent from the pressures"of production,' and shall
report periodically to responsible' management on the effectiveness of the pro-
gram.

17.7.1 Evaluation of Supplier Capabilities

Suppliers * of. refety-related matnials, .itema_, equipment, or services 11-

* Suppliers in this section include licensees and co-developers who provide ser-
vices and/or test data for GA use under a purchase orcer or subcontract agree-
ment.
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must be approved by QA as capable of complying with those requirements of

10CFR50 Appendix B, NQA-1, 10CFR71 Subpart H. Regulatory Guides,-the ASME Code, 11

etc., that are applicable to the procurement. Such approval must precede

placement of the procurement action, and consists of one of the following:

1. Pre-award survey of the supplier's facilities and QA program by quali-

fled GA QA personnel to determine the supplier's capability to comply
with applicable elements of 10CFR50 Appendix B. HQA-1, or 10CFR71 Sub-
part H, as appropriate. Surveys evaluate the supplier's facilities,- 11

personnel, and quality assurance. program implementation.

2. Review and evaluation of objective evidence provided by others in the-

nuclear industry resulting in a determination that the supplier is in-

compliance with the GA QA program requirements for the procurement.
ASHE certification of authorization, the Coordinating Agency for Sup-
plier Evaluation (CASE) Register (Nucleac Section), or the NRC's Lic-

ensee Contractor and Vendor Inspection Progra. may be used in this re-

gard.

Evaluations described in the foregoing paragraphs include-the supplier's
compliance with requirements relating to such operations as calibration, weid-
ing, nondestructive and properties testing, inspection, personnel-and procedure
qualification, heat treating, quality assurance records, and auditing. These

evaluations are documented on a listing of approved suppliers and-are used-as a
basis for the selection of the supplier. The status of each supplier is updated-

at least annually based on supplier performance revealed through inspection re-
suits, re-evaluation of the supplier's QA Program. or-audit of'the supplier's
implementation of his GA-approved QA Program.

Commercial, off-the-shelf products are receipt-inspected as determined _by
Quality Assurance / Quality Control. <

In the event it is necessary to process procurement documents to a sup-
plier who is not fully approved, specific provisions to assure full quality re-
quirements compliance must be specified in the procurement -documents . Such,

procurement documents must be approved by the GA Quality Assurance Director.
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17.7.2 Soutce Quality Assurance Operations j

l i

GA's QA activities at suppliers, when required, are planned, witnessed. ;

i and audited by Quality Assurance or Fuels Quality Control to verify continued i
I and proper use of the required QA/QC capabilities as well as to assure con-
, '

! formance of supplier products to procurement donment requirements. Depending
| on the : complexity, quantity, or relative :importance or application of the end 11 .;

! use of the supplier's preduct. QA/QC. source activities are defined in a source
inspection planning document written and approved by.the cogniaant quality en-

.

| gineer. This documentildentifies the character.'stics to.be inspected os test-

i ed. the methods to be employed, and documentatin required. Handatory'QA/QC

activities at the source are established with the supplier - to assure that

| planned coverags is accomplished prior - to formal release of the product _ for
~

j shipment. Source activities performed _ by GA personnel do not relieve the 33

l supplier of his responsibility to verify quality achievement. Quality Assur-

nnee audit activities at the supplier's plant, as described in Section 17.18 of
; this - report, include verification that the supplier's QA activities product

documented evidence of compliance ~ with requirements of the procurement docu-
mentw and compliance with the documented procedures thr- ntrol the perations

| performed. GA QA/QC activities-at a supplier's plant v srformed by GA in-

j spectors. QA representatives, or quality engineers. On c% selon. Other person-

j nel who have been appropriately trained and qualified are utilizeu for -QA/QC

| activities if GA QA has determined that they can and will be able to operate
independent from management pressure. GA may use-approved consultants to per-
form activities at its suppliers when dSemed appropriate. .

-Prior to release of the supp?ier's product for .- shipent, or during re.

ceiving inspection at GA the supplj)r's quality records are reviewed fer com.. j
'

.

. pliance with requirements of the procurement documents. Where suppliet certif-

! icates of conformance are the specified documentation, validity of the certifi-
cates and effectiveness of the supplier's certification system are verified at

intervals by independent inspection or test of items that. have. been. so certi-

fled. or by GA audits of the supplier in accordance with Section 17.18 of this

report. Intervale are determined on the basis -of; the supplier's past quality

performance.

1
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Copies of records stipulated in Regulatory guide 1.28 Revision 3 or the t

ASHE Code as lifetime / permanent plant records are obtained, or record delivery ;;

commitment dates are esta 11shed, to provide assurance that the records are

! available at the construction site or GA prior to installation or use of the ,

si: snlier's product. Responsibility for delivery of the applicable reco-do to '

the construction site prior to installation lies with the cognizant quality en-

gineer or designee when final inspection at source is stipulated. The suppil-
er's product is released on a GA Work Release form, prepared and approved by
the GA QA representative, which signifies GA's QA approval for shipment to the
receiving organiention. Omitted or incomplete operations and documentation are-

identified on the Work Release directly or by reference to a Nonconformance Re-
port (NR) at Supplier's Disposition Request (SDR). NRs or SDR6 with GA QA-
approved disposition actions not completed at the supplier's plant are also

referenced on the Work Release to assure completion at the point of delivery.
A copy of the Work Release form is sent to the GA Quality Assurance organiza-
tion at the point of delivery to assure that the open items are identified and
accomplished prior to commercial operation.

As a minimum, the certified Work Release form accompanying the item to
the point of delivery will provide the following information:

1. The GA procurement document and revision to which the item was manu-
factured.

2. The engineering design document and applicable revision that defines
the product.

3. A listing of all undispositioned and 'open* nonconformance reports and
supplier disposition requests.

4. A unique identifier of the specific source inspection plan (s) used.

5. The GA QA representative's signature, which provides certification and
approval that all the required GA-operations have been performed, or i

omitted operations and documentation are as noted on the Work Release.
!

!
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6

17.7.3 D,estinatien Quality Assurance Operations
,

! As a minimum, materials, parts, components, a.id systems are inspected at
the point of delivery for identification, damage, and documented evidence of
prior source acceptance of the item by a GA Quality Assurance repres'entative
according to instructions specified and docunented by the cognizant quality en.

,

gineer. If not previously revf.ewed by GA at the source as evidenced on a Work
Release form, the recordo prescrJbed by the procurement document and documents
referenced therein are reviewed at the point of delivery to assure that the re-

sults show compliance with the applicable acceptance criteria. Prior'to re-

lease of the supplied item for use, the receiving inspector documents on a con-

trolled receiving inspection inst ruction the operations he performed, as well
as his acceptance of the item delivered.- Accepted items are tagged or other-

wise identified to indicate the inspection status and are forwarded to a con-

trolled storage area or released for installation or further work. Whenever

possible, noncenforming items are held in a segregated or controlled area,

their status clearly identified by tagging or other appropriate means, and with

the appropriate documentation, until final disposition is made.'

Suppliers and subcontractors are required to establish and -implement
; equivalent controls as described in this section, as applicable.

|

|

|

i .
|
.
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17.8 IDENTIFICATION AND CONTROL OF HATERIALS, PARTS, AND COMPONENTS j

Requirements for the identification of materials, parts, and components
are established during design and are recorded or referenced on the drawing or
specification. Methods and materials that provide legible markings not detri-
mental to the item are used.

The degree of identification, such as heat number, serial number, part
number, or specification number, provided on the drawing or specifications is
such as to assure material or item traceability to drawings, specifications, or

work dccuments from receipt of raw material through fabrication, final inspec-
tion, receipt inrpection, delivery, end use, or until the item is consumed, as

31
applicable.

|

Compliance with identification requirements is verified and documented by
receiving, in-process, and source inspection personnel, according to QA/QC in-
structions. Documents referenced or requirements contained on the procurement
documents require suppliers of safety-related equipment to estaolish and imple-
ment methods for the identification and control of materials, parts, and compo-
nents c c..a is tent with 10CFR50 Appendix B. HQA-1, or 10CFR71 Subpart H, as 11

applicable, and GA requirements.

17.8.1 Materials

For GA-manufactured items, raw materials such as plates, bars,. forgings,
and castings are identified by heat number or heat code marked on the material,
when required by drawing or specification. Additionally, the Purchase Order

and item number is painted on the material when required. Virtually all such

rav materials are procured to an end-use part number, which is identifiable on
the Purchase Order. Similarly, velding filler materials are controlled and

identified in accordance with ASHE Code requirements.

For fuel element fabrication, raw materials such as uranium oxide, thori-
um oxide, and graphite are identified by lot numbers with identification, ei-
ther by stenciling, painting, or tagging. Each lot of raw material is identi-

3
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fled on its packaging with the GA specification number, the Purchase Order num.
ber, the amount of material involved, the lot or batch number, and the account-

ability form numbers.

The activities associated with material identification are inspected and

audited by Quality Assurance to assure proper implementation of the require.

ments.

.
17.8.2 Parts and Components

!

GA-manufactured items, parts, and components are identified with unique
part numbers marked on the item, part, or component, as prescribed on the draw-

ing or specifications. Each level of assembly completed is identified by a part

number. Fabrication, process, and inspection documentation is identified by

the batch, part, component, serial, and/or heat numbers and traveler numbers,

where such identification is necessary to provide t racoability to the specific
item fabricated, processed, or inspected. These activities are inspected and

audited by Quality Assurance to assure proper implementation of the require-
ments.

<
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17.9 CONTROL OF SPECIAL PROCESSES

i

Special processes, such as welding, brazing, heat treating. nondestruc- 11

tive testing and specific fuel process and inspection activities are con- i

trolled, as required, by the applicable Section of the ASME Code and/or by GA
process specifications. The GA QA Program, including its provisions for con-
trolling ASHE Code related special processes, has been certified by the ASME at
acceptable, on the basis of their surveys. Where the design requires the use of
a special process, the applicable Jesign document specifies the process and-the
acceptance criteria. Special processes will be performed in accordance with |

written controlled procedures which specify process parameter controls, appli-
cable environmental conditions, acceptance criteria, the equipment to be used
when specific equipment is required, and personnel, process, or equipment qual- 11

ifications necessary for special processes not covered by existing codes and
standards, or where quality requirements for an item exceed those of existing
codes and standards. Procedurus or instructions are reviewed and approved by

cognizant Quality Assurance or Quality Control personnel, as indicated by sig-
nature or stamp, and means will be provided for recording evidence of veri-

fication of compliance in the application of these processes.

; Personnel who will perform special processes are certified upon comple-

tion of applicable training and examination. Such training and examination

complies with the recommendations of SUT-TC-1A. 1980 for noncestructive exami-
nation processes covered by that document, and-is accomplished in accordance
with specially developed process qualification procedures for processes not

covered by SNT-TC-1A, 1980.

Results of examinations and other data demonstrating that GA's special

process procedures, equipment, and personnel satisfy established qualification

criteria are maintained in active, current files by -Quality Assurance and/or

Quality Control, as applicable. The Quality Systems organization monitors the.
records of annual physical examinations and triennial roqualifications of NDE

personnel and provides notification of approaching re-examination dates.

17-32
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Fuels Quality Control monitors the qualification status of fuel manufac.- j

turing special process personnel, notifies appropriate management of impend 5g j

!

|
qualification lapses, and verifies any necessary requalification.

Suppliers and subcontractors are required to establish and implement ap.
plicable controls equivalent to those described in this section.

t

i

5

!
, .

i

1

- .

|

|

,

h
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17.10 INSPECTION

Inspection activities, including source inspecticns, are performed by
'

personnel of Quality Assurance, Fuels Quality Control, or other independent
perr.onnel who have the experience or training commensurate with the scope, com. 11

plexity, or special nature of the activity. All personnel performing inspec-
tions are qualified according to Regulatory Guide 1.28. Revision 3.

-
4

The QA activities necessary to perform source and -final- inspection of

i supplier furnished items are described in sequence in inspection plans prepared
by the cognizant quality engineer of Fuels Quality Control or Quality Assur-

ance, This plan identifies characteristics, methods, and acceptance criteria 11

and provides for the required special tools, gages, and/or released documents

necessary to control a particular inspection operation, and for recording ob. I-

.y 3

jective evidence of inspection results. For CA-manuf actured items and for
receiving inspection planning, detailed instructions or procedures (travelers,

inspection plans, or receiving Inspection plans), prepared and/or approved by
Quality Assurance / Quality Control are used to integrate inspection operations

,

with fabrication operations, provide the required in proceso inspection
instructions, and provide the appropriate receiving inspection' instructions for
supplier furnished items. The inspection planningL documents require that each
inspection operation be documented by stamp and date, and that the inspection

i results or item acceptance status be documented.

1

Space is provided on travelers, inspection plans and receiving inspection
plans to note serial numbers of Nonconformance Reports and Supplier's Disposi-
tion Requests on which discrepancies are recorded. Where detailed inspection

procedures or instructions are used for laboratory operations, the Nonconfor-
mance Report / Supplier's Disposition Request serial numbers are entered into
documentation- systems that provide administrative control of the product or

item, and associates the Nonconformance Report / Supplier's Disposition Request
serial numbers with the product identifier. tion. The inspection document is re-
quired to be at the work station before the inspection activity is performed.

The individual performing an inspection or acceptance measurement or test shall
check to assure that the device or instrument to be used meets calibration in-
terval requirements.

17-34 i
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l

Handatory hold points are identified on the inspection planning document
to satisfy the requirements of the applicant, the ASME Authorized Nuclear In-
spector, and the cognizant GA quality engineer. Before release, each inspection
planning document is approved by t.he cognizant GA quality engineer to signify
that, as applicable, the following have been included in the document or in-'

spection instructions referenced thereon: (1) identificttion of the quality

i characteristic to be inspected (2) identification of the individual or organi-

tation responsible for performing the inspection operations (3) the accept or

reject criterlat and (4) a description of the method of inspection, when appro.
priate. Cognizant inspection personnel from GA QA or Fuels Quality Control re-
view the inspection planning document when the manufacturing sequence is com-
plete to assure that a record of results and evidence of completion and certi-<

fication exists for each operation prior to final approval of the document.

A Quality Assurance Work Release is used when GA inspection is required-

to verify that all quality requirements listed on the drawings, specifications,
and Purchase Orders have been accomplished prior to shipment of a product. A

QA Work Release is generated by cognizant GA QA personnel for all GA deliver-
able items to release them for shipment,

,

As a minimum, the Work Release form used to release deliverable items for

shipment and accompanying the item (s) to the point of delivery vill provide the
following information:

'

1.- The customer's procurement document number and/or contract number to

| which the item was manufactured.

2. The engineering design document and applicable revision that defines
the product.

3. A list of all unapproved discrepancy reports (customer concurrence to
ship is required),
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!
4 A list of all nonconformance reports or supplier disposition requests

with a disposition of 'Use-As-Is* or ' Repair *.

5. The final inspection condition of the item,
i

6. The cognizant GA QA person's signature.

!

Contractually required construction site inspections will be performed by !

GA subcontractor inspection personnel who are independent from the individual T

or group performing the activity being inspected. GA's subcontractor for the ;

conttretually required construction of the reactor system will work to a Qual- r

ity Assutance Program approved by GA Quality Assurance. GA's Quality Assurance j;

site representatives will provide surveillance, monitoring, and auditing of the ;

performance of the inspection operations of the contractor to the GA-approved {
Quality Assurance Program. Inspection operations will be controlled by.proce- |

.

dural documents that include definition of the methods of inspection and re-
,

cording of results as described in the preceding paragraphs. Documents used i

for the inspection of installation .a erection operations for GA-supplied com. I

ponents, systems, and structures are subject to approval by cognizant GA. Qual-
ity As surs.nce personnel prior to use. To assure appropriate GA coverage, QA J

activities are established in quality assurance planning. This planning in- ;

ciudes inspection and tests that GA Quality Assurance will witness or audit,
*

j Handatory hold points in the installation procedures will be established to as.
\

sure necessary inspectien and/or witnessing by GA Quality Assurance personnel '

| and the applicant. !

|

Release and revision of integrated inspection planning documents such as
procedures, etc., are reviewed by designated members of the GA technical orga. .

nizations as well as by cognizant quality engineers in Quality Assurance or Fu. I

els Quality Control. (
!

The Nonconformance Report, Supplier's Disposition Request, and Haterial !

Review Board (HRB) controls described in Section 17.15 of this report are used

i

i
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at the construction site, at GA, and by the sup;)11er to assure that modifica-

tions, repairs, and replacements are inspected to the appropriste design re-
,

'

quirements.

Thrcugh training programs (Section 17.19), including on the-job training, 11

examinations, and expcrience, GA inspectors' qualifications are kept current
; with the needs of the work to be performed. Records of inspector qualifica.

tions are maintained by Quality Systems.

As d6 scribed in Section 17.12 of this report, the equipment used for in-
spection is of the proper type, cange, accuracy, and tolerance to accomplieh '
the inspection and is calibrated at prescribed intervals.

Rework and repairs made af ter the initial inspection or test are inspec-
ted by QA or QC personnel or tested by the responsible organization in accor-

j dance with the original method and acceptance criteria, or as described in the
disposition description on an approved Nonconformance Report or Supplier's Dis-
position Request (Section 17.15). Modifications and replacement items are in-
spected by QA or QC personnel in accordance with methods and acceptance crite-
ria specified for the original item or as prescribed by the released design
documer ts for the modification or replacement items.

If direct inspection of processed items is impossible or disadvantageous,
indirect control by monitoring of processing methods, equipment, and personnel
shall be conducted by GA Quality Assurance or Quality Control. Where process

i control is used by production personnel (e.g., fuel processing) to assure com-
pliance with process specification requirements, QA or QC personnel will per-

'

form surveillance overchecks to assure compliance with procedural requirements.
Both inspection and process monitoring are used when control by one is inade-
quate, to assure that the specified requirements for control of the process and

u-
quality of the item are being achieved throughout the duration of the process.

|
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Inspection records are controlled as described in Section 17.17 and iden-

tify the (1) item inspected (2) date of inspections (3) inspectort (4) type of
33

observations (5) results or acceptability: and (6) reference to information on
action taken in connection with nonconfortnances.

Suppliers and subcontractors are required to establish and implement to,
plicable eqt:1 valent controls as described in -this section. -
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! 17.11 TEST CONTROL

17.11.1 Preinstallation and Proof Tests

Preinstallation and proof testing to demonstrate that components or parts

will perform satisf actorily in service is described in written test specifica-

tions or test procedures or in test plans that incorporate test specifications

and/or procedures. These test specifications,.and/or procedures, are approved
by the cognizant design / test engineer. The cognizant quality engineer reviews
and provides comments for resolution prior to release of the test specification

and procedure.

Test procedures incorporate or reference:

1. The requirements and acceptance limits contained in applicable design
documents.

2. Instructions for performing the test.

3. Test prerequisites such as

o Calibrated instrumentation,

Adequate and appropriate equipment,o
l Trained, qualified, and licensed or certified' personnel.o

o Completeness of item to be tested,

o Suitable and controlled environmental conditions,

Provisions for data collection and storage.o

I

4. Mandatory inspection hold points for witness by owner, contractor, or

GA inspector.

5. Acceptance and rejection criteria. >

6. Methods of documenting or recording test data and results.

17 39

_ _. . ._~. , , . _ . . - _ . _ . __ - -.



. _ _. . _ - . _ _ . . ._

, .

When required by the nature of the testing or test set-up, test specimens
and test apparatus are examined by the Quality control or Quality Assurance in- ;

Ispector for compliance with the test prerequisites cited in the released test
specification. Test results are recorded. verified by GA QA/QC personnel when ;

appropriate, and the test report is evaluated by the cognizant design authority (
to assure that the test requirements have been satisfied. Similar test controle '

are utilized for shipping packages for radioactive material prior to use. *

Suppliers and subcontractors are required to establish and implement ap-
plicable controle equivalent to those described in this section,

i

17.11.2 Construction Testing !

I

construction testing includes contractually required tests performed *o

verify that a system or component is ready for preoperational and operational -

testing. Test specifications prepared by GA or at their direction are reviewed |

iby cognizant personnel of Qualj ty Assurance. The test specifications require

submittal of a test procedure and Quality Assurance is included in the review !

of the test procedure. The 'est procedure shall define the conditions and
1

equipment required for the test, the sequence of test operations, and the at- ,

Iceptance criteria as outlined above. Inspectors responsible to the senior site

representative of Quality Assurance monitor construction tests that are within

GA's scope, and signify acceptable performance and results by signature or

stamp on the appropriate operation or data sheet as designated in the applica. ,

ble procedure.

17.11.3 Operational Testing (In-Reactor) -

i

In-Reactor operational testing, such as physics testing, is the responsi- :
'

bility of the owner. For the initial loading and physics test program, require-

ments of physics testing for the core are delin;ated in written procedures pro-
'

vided to the owner by GA. Cognizant GA personnel will provide assistance to

the owner, as appropriate, and will be available for consultation relative to

Itest program details.-

1 i

r
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17.12 CONTROL OF MEASURING AND TEST EQUlPHENT +

Measuring and test equipment used for acceptance of produc,s manufactured
by CA are identified with unique numbers which are recorded on maintenance and

calibration records maintained by the responsible GA calibration facility. Each

record documents the frequency of calibration specified in the controlling

Quality Procedure, the calibration history and maintenance actions taken, and

the custodian of the equipment. Items are calibrated periodically by the re-

sponsible GA calibration facility or a QA-approved supplier of calibration ser-

vices in accordance with predetermined calibration interval tables based on
frequency of use, required accuracy, stability characteristics, and other con-'

ditions af fecting measurement control. The records are arranged by a computer-
ized system to recall-for-calibration dates to ef f ect recall of equipment not

submitted at the specified intervals. When equipment siae permits, a calibra-
tion sticker in attached as visual evidence of calibration and the due date of
the next calibration, otherwise the calibration sticker is affixed to the

equipment container. Suppliers and subcontractors are required to establish

and implement equivalent controls as described in this section for - procured
items, as applicable.

For GA-manufactured items, the facility for calibration of standards fur-

nishes a certification document that identifies the calibrating standards used
and their accuracles. These documents are maintained by the responsible GA
calibration facility. External suppliers of calibration Jervices are evaluated

for QA approval as described in Section 17.7 of this report (i.e., by facility *

|

| survey) to determine if the facility has the required capability to meet the
accuracy requirements and has a suitable control system in place to assure va-
lidity and traceability of its calibrations. Periodic.audita verify that this

capability is maititained.

Standards used to calibrate measuring equipment or calibration standards !

have an uncertainty (error) no more than one-fourth of the uncertainty of the
equipment or standard being calibrated. The acceptability of an uncertainty
greater than this requires a case basis evaluation by the cognizant quality

;

|

|
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engineer.

!.

| Calibration is performed against standards of known accuracy. Standards *

,

>

| traceable to the National Institute of Standards and Technology (NIST). or 11 i
'

nationally recognised standards as appropriate, are used when they are( .

' rt onably available to industry. When such standards are not available, the f
I

method of calibration used is documented and retained in the calibration flies. i,
Calibration is performed under environmental conditions commensurate with !; I

equipment accuracy requirements. |

1
.

; If an instrument is found to be out of calibration, the responsible man- |
| ager or designee conducts and documents the results of an investigation to de- |

termine the validity of previous inspections, the quality status of items pre- f
i viously rneasured with the unacceptable instrument, and the need for performing

,

additional inspections,
[,

!
I

| Suppliers are required to establish and implement equivalent controls for
procured items, as applicable,

f.
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17.13 KANDLING, STORAGE, AND SHIPPING

Requirements for handling, storage, shipping, cleaning, and preservation
will be specified on drawings, specifications, and procurement documents in'ae-

i

cordance with Regulatory Guide 1.28 Revision 3 during the design phase or |

prior to procurement of the item for power reactor components. Fuel shipping
containers are designed, tested, and licensed by the NRC in accordance with re-
quirements stipulated in 10CFR71 and associated governing codes, i

The cognizant design engineer is responsible for defining the measures
for special packaging, shipping, storage, and handling of materials and prod-
ucts in accordance with governing code and regulatory requirements or other re-

;

quirements which he determines will provide equivalent protection and control.
These measures are intended to prevent loss, damage, deterioration, degrada-
tion, and substitution, and will specify any necessary provisions for special
protective environments.

For GA manufacturing operations, these requirements are specified on the
traveler authorleing and sequencing all operations including those necessary to
handle, store, package, preserve, clean, and deliver a quality product. For

fuel elements. requirements are described in the Manufacturing Operating Proce-
dures, quality procedures and instructions, and in the Special Nuclear Material
License.

Verification of inclusion of the appropriate quality requirements in de.
sign documents, procurement documents, packaging and handling procedures, and
instructions is accomplished by Quality Assurance or Quality Control (as'appro-
priate) review of the particular document involved as described in Sections
17.3, 17.4 and 17.6 of this report.
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17.14 INSPEGTION, TEST, AND OPERATING STATUS

The inspection and test status of GA-manufactured items is indicated by

attaching tags, where practicable, to the item imprinted ' Accept' (final).

'In-Process Acceptance,' ' Hold' or ' Notice of Discrepancy' (for discrepancy

disposition), nr ' Reject.' Part and serial numbers of the item trace it to the

traveler, run sheet, and/or release sheet, which controls and records the fab-

rication. (Operational status tage will be used during site installation and

test operations by the site construction QA organizat.on to indicate the status

of components, systems, and structures to prevent their inadvertent operation

where such operation would be detrimental to the quality of the component, sys-

tem, or structure or would create a safety hazard.) Tags and/or completed
traveler inspection activities are validated by the cognizant GA inspector's

stamp or signature and the date it was applied. Inspection status tags shall

be attached and/or removed only by cognizant Quality Assurance or Quality Con-
trol personnel.

Quality Systems is responsible for the design, control. Issuance, and use
of inspection, velding, and quality engineering stamps and-quality status tage.

Bypassing of required inspections, tests, and other critical operations,
controlled through documented measures that require Quality Assurance or Qual-
ity Control personnel concurrence, are handled in accordance with GA's proce-
dures for handling nonconforming materials, parts, and components, as described
in Section 17.15 of this report.

I

!

Suppliers and subcontractors are required to establish and implement ap-
p11 cable controls equivalent to those described in this section for procured
items,

i
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! 17.15 CONTROL OF NONCONFORMING ITEMS- .

i -

j For GA-manuf actured items, a Nonconformance Report System is~used by GA

j under the control of Quality. Assurance to document- discrepancies and to obtain
i authorized dispositions of discrepant parts, components, . _ systems, f or_ struc -

tures.- The accountability of these reports'is achieved by recording their se- -

'

- rial numbers on the traveler, test procedure, or other QA-approved work in-
struction documents. |,

,

When a nonconformance is first detected, either .by GA Manuf acturing or '

Quality Assurance / Quality Control personnel, a Hold tag-or. Notice of Discrepan-
cy tag-1-s immediately attached to=the' item (s) where practicable, and the non-

;

conforming item is withheld from normal production channels,' unless size or
processing stage precludes removal, to prevent installation or use. The dis-

.
-

crepancy is recorded ' on the- Nonconformance Report - (NR) by -Quality Assurance /-

Quality Control personnel. The cognizant inspection supervisor or' quality en-
gineer consults with predetermined qualified people of other. departments to

evaluate the discrepancy and arrive at an approved disposition. Personnel per-
forming evaluations to determine a disposition have demonstrated: competence in

33
the specific area they are evaluating, have an _ adequate understanding of the
requirements, and have access to pertinent background information. Disposi-
tions prcvided are "Use-As-Is,' ' Rework.' ' Repair,' ' Reject " and_' Return to
supplier.' The terms "Use-As-Is , ' _' Repair, " and - ' Rework ' as used by GA, are
'as defined by Regulatory. Guide 1.28, Rev. 3.

Repair (except for a routine weld joint rework madelin compliance with1

the' original welding procedure before the item-leaves the area where the origi-
nal welding was performed) is not performed on ASME Code Section III-materials,
fabricated ' parts, or components without concurrence of the ' Authorized Nuclear L
Inspector. Radiographs and procedures for. weld- joints requiring repairs are
made-available for /sthorized Nuclear Inspector review and are inspected to the-

i same criteria as the original welds.
t

The Material. Review Board (MRB), a _ technical- group chaired by the QA or
QC representative. _ is responsible = for approving all 'Use-As-Is" or " Repair"

;-
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dispositions of nonconforming items. The Board is comprised of representatives
technically qualified and knowledgeable in the engineering nature and end use
of the nonconforming item (s). For ASME Code Section III items, a GA registered

Professional Engineer, competent in the field of pressure vessels and related

components design, is included.

Standard repair procedures are used to provide dispositions for recurring
discrepancies inherent in the process but not considered significant. Each

standard repair procedure is approved by the MRB before it is used in produc-
tion.

Suppliers use the GA Supplier's Disposition Request (SDR) form to request
GA MRB consideration of discrepant items for acceptance or repair, forwarding
the completed SDR to GA with supporting detail suf ficient to permit a prnper

judgement to be made. Quality Assurance representatives use the SDR to ini-

tiate action on nonconformances identified during their activities relative to

procurements. SDRs are also used by a supplier to request a deviation from

drawing or specification requirements. /F"

After verification that the work and/or repair and reinspection require-

ments, as stated or referenced on the NR/SDR, have been satisfactorily accomp.
11shed. cognizant QA or QC personnel will stamp or sign and date the NR/SDR and
release the item for further processing. Copies of completed NRs/SDRs relative '

to 'Use-As-Is' or " Repair" of safety-relsted items are forwarded to the Owners

or their designated representatives in a timely manner after disposition of the

NR/SDR to assure that the customer has this information before the items are
received at the site.

Quality reports are generated by Quality Assurence to identify quality

activities and problems and the effectiveness of corrective action taken. Such

reports are distributed to cognizant Senior Vice Presidents, General Managers,
Directors, and to managers of the appropriate departments.

At the construction site, the Nonconformance Report form and the HRB per-
form the same functions as at GA to control the construction activities of GA
subcontractors. Nonconformance Reports are logged by the GA QA senior site

| representative.
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17.16 CORRECTIVE ACTION

GA Quality Assurance operates a Corrective Action Request (CAR) system,

for documenting significant conditions adverse to quality -(including hardware
nonconformances, design errors, and quality system deviations or deficiencies),
determining the cause of and establishing corrective action for such problems,
and informing appropriate levels of management of such significant conditions.
their causes, and the corrective actions taken. Any GA employee may initiate a

CAR, and any significant GA condition adverse to quality that is brought to the
attention of GA QA is incorporated in the CAR system for resolution and report-

ing.

Each CAR is channeled through Quality Assurance for logging and transmit-
tal to the manager (s) responsible for defining and implementing corrective ac-

tion.

The recipient documents the-cause, action taken to correct the observed

conditions, action to locate and correct similar conditions (if any), action to

prevent recurrence, and the scheduled completion date for each kind of action,

on the CAR. The CAR is then returned to Quality Assurance for evaluation of
~

the adequacy of the proposed actions and schedules. Evaluation is performed

jointly by senior QA personnel and the CAR initiator.

Each entry in the CAR log remains open until Quality Assurance verifles
that the corrective action has been accomplished. Follow-up is accomplished as

| appropriate to verify the effectiveness of the implemented corrective action.

Customer requests for corrective action of a quality nature are forward-

ed to the Director. Quality Assurance for investigation, corrective action, and

reply. Additional corrective action measures associated with audits are discus-

sed in Section 17.18 of this report.

t

Corrective action requirements consistent with 10CFR50 Appendix B. NQA-1, 11

or 10CFR71 Subpart H requirements are specified or referenced in procurement
documents.
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Any GA employeo who becomes aware of what appears to be a defect in a ba-
sic component that has been supplied for use in an NRC-licensed facility, or a
noncompliance within the meaning of 10CFR21 that relates to or could create a
substantial safety hazard at an NRC-licensed f acility, reports it innediately
to his or her supervisor and to the Chairman, Nuclear Defects and Noncompliance

,

Committee.
,

|

|

|

|

?

?

|

P
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17.17 QUALITY ASSURANCE RECORDS

Specific records that are evidence of performance and acceptance of neti-
vities affecting quality are identified in the engineering design documents. |
inspection and test procedures, and/or inspection documents. Applicable-types
of records and storage requirements are in compliance with Regulatory Guide
1.28 Revision 3. Most records are microfilmed and indexed for computerized
retrieval. Microfilm duplicates are stored in remotely separated f acilities. i

Records that are not microfilmed are stored in f acilities constructed to pre-
vent record deterioration fron environmental conditions such as humidity, tem-
perature, flooding, and damsge due to fire or biological agents (such as in-

sects or rodents).

The responsibility for obtaining, maintaining, and verifying timely de-
livery of the records to the construction site lies with the cognizant quality

" engineer. The retention and dispositien of the required Quality Assurance
records shall be established by the owner.

Product data records are managed by the procedures within QA and QC. The

procedures provide complete accountability, retention, and retrieval informa-
,

tion for quality assurance records used to determine, or created to record,
compliance of GA products. As a minimum, product data records shall include:

1. Copies of GA unpriced procurement documents.

2. Configuration data including all "Use-As-Is" and " Repair' Nonconfor-
mance Reports (NR) and Supplier's Disposition Requests (SDR).

3. Copies of the fully executed GA source inspection plans, when applica-
ble.

4. Copies of QA work releases.
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Prior to final item acceptance, QA/QC personnel review work documents

such as inspection and test procudures and manuf acturing travelers to verify
that evidence exists for (1) the completion and/or verification of manufactur-
ing. Inspection, or test operations: (2) results of the inspection or tests and
(3) information related to nonconformances, inspector identification, and item
acceptability. Such verification is evidenced by Quality Assurance or Quality

control personnel st amping and signing the documents for %ke" items. Ini-

tials are permitted in lieu of signatures, when cross-indexed initials and sig-
nature lists are a part of the permanent record. Suppliers are required to

provide equivalent verification for GA * Buy' items.
,

:
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17.18 AUDITS

The guidance of Regulatory Guide 1.28 Revision 3 is implemented by'

Quality Assurance. The system of reporting the results of internal audits dif-
fers slightly from the standard in that the results and corrective action com-
mitments are compiled in a single audit report. The GA system is given in the

following paragraphs.

The Quality Assurance documented procedures for conducting audits of the
activities af fecting quality within the GA and supplier organizations require
that each audit be performed tu an approved audit plan and checklist. The

checklist identifies the points that are to be checked during the audit to ver-
ify implementation of the controls described in this report and compliance with
the applicable policy directives and procedures. Each audit includes a re-

evaluation of the adequacy of the applicable part of the established GA QA pro-
gram and of the ef fectiveness of the QA program in the audited areas, Addi-
tionally, the audits include the evaluation' of work areas, activities, pro-

cesses, and items, and the review of documents and records. When appropriate,
these audits will also include periodic reinspections/ tests of _ previously ac-

cepted items to assure validity of the documents and records.

Schedules of audits of the QA Program are established to coincide with

and highlight the various organizatior al activities during the design, procure-
ment, fabrication, construction, installation, and testing phases of the pro-
ject. Active elements of the QA Program are scheduled for audit by Quality
Systems at least once each year. The frequency is increased for more important 11

functions, and shorter term programs are audited at least once during the life

i of the contract. Audits of suppliers and subcontractors of safety-related

items are performed by Quality Assurance. These audits are determined by the
nature and phase of fabrication activity and by the criticality of the items

involved. Audit schedules and plans are coordinated with the Owner, the archi-
tects and engineers, and the constructor (s), as appropriate for their informa-
tion and participation.
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Follow-up audits to verify the effectiveness of documented corrective ac-
tions are coordinated by QA in accordance with procedures contained in the GA
Quality Assurance Manual.

| Quality Syrtems provides assistance to *he cognizant quality engineer

and/or the Fuels Quality Control Manager, during all regulatory agency and cus-

temer audits and follows through to assure all corrective action commitments

are completed.

QA personnel discuss the audit findings with the responsible management
in the areas being audited to assure that the documented findings are concurred

taken to correct the de-with and understood, and that the necessary action '

ficiencies revealed.

Audit reports are distributed by Quality Systems to the appropriate Se-.

nior Vice President (s) and the Director of Quality Assurance, as well as to the
other co[;nizant managers of GA and to suppliers, as applicable. Audit reports

'

at the construction site will be distributed, as appropriate, by QA to the

owner, the architect and engineer, and the constructor (s). These audit re-

ports, which retlect quality trends or deficient areas, provide management with
an indication of the effectiveness of GA's QA Program. In addition, overall

ef fectiveness of GA's QA Program is assessed every three years by upper level
GA management personnel, as described in Section 17.2 of this report.

QA auditors are selected for their knowledge of the Quality Assurance
- system as it affects the operations to be audited. Where specific knowledga of

the technologies involved in an audit is necessary, technical specialists are,

- included in the audit team. In every case, those selected to perform audit op-
erations have no direct responsibility for the operations to be audited. GA

may use approved consultants to perform audits when deemed appropriate.

GA Quality Assurance maintains filee of plans used, audits conducted, and
f resulting actions. These files are available for customer access at the GA f a-

cilit:r in San Diego, California.

Suppliers and subcontractors are required to establish and ' mplement-i

equivalent audit controls at their facilities and their supplier's facilities.
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17.19 QUALITY ASSURANCE TRAINING 11

The Director. Quality Assurance, is responsible for assuring the develop-
ment, implementation, and maintenance of programs for the training, qualifica-

tion, and certification, as appropriate, of personnel performing activities af-

fecting quality. The Director. Quality Assurance, is also responsible for 11

e'aluating the effectiveness of each group's Quality Assurance training pro-

gram, which is accomplished by auditing as described in Section 17.18. All

other GA directors and managers are responsible for assuring that their person-

nel acquire and maintain an adequate working knowledge of GA Quality Assurance
requirements that directly affect their work. Each new employee to be assigned

to an activity affecting quality receives the GA QA indoctrination brochure.

The QA Hanagers are responsible for training, evaluating, and certifying

the qualification of personnel pe rf o rming inspection and test activition.
11

Qualification of personnel performing quality assurance activities complies
with Regulatory Guide 1.28, Revision 3.

,

Specialized training courses for detailed s.udies in specific fields are

developed and presented as management review of performance indicates a need.
The training programs include training in the special processes leading to cer-
tification of compliance in accordance with the requirements of SNT-TC-1A,
1980, and Regulatory Guide 1.28, Revision 3. or in accordance with specially

! developed process qualification procedures for processes not covered by
SNT-TC-1A, 1980.

Records of all formal training conducted by QA are maintained by Quality
Assurance. These records include training schedules, the date(s), duration, 11

subject (s), and attendance rosters for each course, and summaries or outlines

of the material presented.

i
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FIG. 17-2 ' QUALITY ASSURANCE ORGANIZATION- j

!

REACTOR QA ACTIVITIES-

Define the QA program requirements for reactor.programst. . f
Provide QA input andfapproval of-proposals' issued in areaLof' responsibility.

'

Maintain' current knowledge . of _ proposal. activity | in arealof Eresponsibility L to .
assure that propeaale requiring QA approval are submitted in a timely manner. - -

Manage -the reactor QA -program for: eachJproject and-- assure QA program ef fective- ;i

ness through reviews and-audits.1 ; *;
i

I
Coordinate ' reactor project: audits 'by. the customer and' regulatory agency c repre- = ;

sentatives at GA or;GA'sL suppliers _ and ' provide: resolution and corrective action ;

responses for_ audit deficiencies.
.

Prepare, implement.-and. maintain QAPDs and QAPIs.-

.

Prepare and coordinate QA input to all sections'ofithe SAR including the entire- v

Chapter 17. Maintain '_the SAR current with CA'r - QA1 Manual and regulatory _ re- .

iquirements.
- t

ITranslate contractual and regulatory requirements -into working documents, also:
prepare test, source inspection and receiving. inspection. plans _.= - ;

L Provide reliability and statistical support.to QA and-Engineering.
,

I

HaintainLand monitor tools.Lgages, and equipment used for-product acceptance. ;
- >

Maintain communications for quality matters across interna 11and external:orga-
nizational interfaces.

-
.

. . 3

Assure'use'of qualified personnel for special processesc {
-

=

Perform source surveillance and inspection. }

REACTOR QC ACTIVITIES-

Verify that the required quality'has been. achieved ' and that- work- conforms' to -
~

requirements.
,

Perform receiving, inprocess.~ and' final inspections.
_

i.

Provide. control-and calibration-of measuring-and test equipment. I-

:
. .

t

.

+

..
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FIG. 17-2 QUALITY ASSURANCE ORGANIZATION

QUALITY SYSTEH3 Q4 ACTIVITIES

Develop and monitor implementation of new or improved Quality Systems.

Process and control Quality Assurance documents which implement the QA program.

Manage the Quality Assurance records program.

Provide control of Quality Assurance machinists', welders', and manufacturing
engir.ee r s ' s tamps .

Operate the QA audit and corrective action system.

Plan, schedule, and coordinate the QA training program.

Evaluate supplier QA prosteins.

Perform failure trend analysis.

Represent GA on CASE.

f'
|

|

!

|
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FIG. 17-2 QUALITY ASSURANCE ORGANIZATION

CONSTRUCTION QA ACTIVITIES

Review quality plans for installation of equipment.

Determine witness and hold points for surveillances.

Perform surveillance of contractors.

Document nonconformances.

Coordinate disporition of discrepancies with GA plant operations.

Maintain records associated with quality.

Coordinate QA activities with oth'r site contractors -and the owner,
e

Direct the stopping of work by the rite contractor if required. -

Audit contractor QA program applied to installation of equipment.

Provide a surveillance for preoperational testing.

,
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LFIG. 17-2: QUALITY ASSURANCE ORGANIZATION' j
:i

FUELS QUALITY CONTROL QA-' ACTIVITIES
t

Review design and procurement documents for fuelL1tems.. |
~

q

Prepare inspection instructions and perform process and. product monitoring mea- !

.surement, evaluation and testing to determine compliance of fuel materials and' -|
products with requirements, and issue' material releases.

'Inspect fuel materials at-source and QA on receiptito assure compliance:with GA
Purchase Order requirements, including-special nuclear. materials reqcirements.

.
. 4Maintain a quality control laboratory, appropriately equipped-to determine that.

deliverable fuel is:in. compliance with design-requirements.

Perform supplier surveillance and/or, qualification forf fuel related items.

Control-calibration for production processes and product measurements.

Manage the nonconforming material review 1 process for. fuel operations. '

Haintain liaison with customer. representatives''and provide them with-assistance !

regarding the quality engineering aspects of;GA fuel-fabrication. Prepare = and
present documentation packages-for review-by customer-representatives and pro-
vide information on quality control matters ascrequested.

.

!

l

-|

|

|

n
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TABLE-17-1:
-I

CA IMPLEMENTING DOCUMENTS !

.10CFR50 Appendix B
.

GA Implementing _10CFR71 Subpart H
.|

Document Title- .HQA-1-1983 Description _j
Criteria l

GA Quality Organization I Identifies organizations:
Assurance Manual and.their1 relationships?
(QAM). Quality iniperformance~.of activ- i

Procedure _(QP) ities affecting quality.. i

Ik 1
.

QAM, QP No. 2 QA Program -II Describes: basic methods -
for-_ establishing a.docu---

-mented QA Program that-
implement o frequ ;tements
of-Appendix'B-tn|10CFR50,-

.

. Subpart H to .10CFRil: and - i

contracts vith customers.

QAM, QP No. 3 Design Control III. Describes design control.
. measures established for
-HTGR. structures, systems.:
and1 components to'be de--

,

livered.

QAM, QP_No. 4 Procurement- IV' Descr'ibes : procedures _ for_ l

Document Control assuring.that: applicable-
-regulatory requirements,. i

design? bases, and othern
-requirements necessary to-
Lassure adequate; quality
are-suitably included or.
referenced in documents'
for procurement'of_ mate--

rial, equipment, and'ser-
-vices.

NAM.'QP No. 5 Instructions,_ V. Establishes! measures for-
Procedures.-and the preparation'and
Drawings implementation'of.de. _

talled procedures for all.
_

organizational. activities
_

at-GA that have an effect-

;

on requirements pre-
scribed-in the'QAM.

w

17-60



- -_ -- _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. .

TABLE 17-1-(Continued).

10CFR50 Appendix B
GA Implementing 10CFR71 Subpart H

Document Title NQA-1-1983 039eription
Criteria !

QAM, QP No. 6 Document Control VI Establishes measures to J

control issuance of docu.
ments, and changes
thereto, which prescribe
requirements that estab-
lish or evaluate product-
quality. Such documents
are those used directly
-as a basis for achieving
or determining compliance
of deliverable items with
the requirements.

QAM, QP No. 7 Control of VII Defines measures estab-
Purchased Material, 11shed to assure pur-
Equipment, and chased material, equip-
Services ment, and-services con-

form to procurement docu-
ments.

QAM, QP No. 8 Identification VIII. Establishes measures used
and Control of to identify and control
Materials, Parts, materials manufacturing
and Components parts. components, and

assemblies within GA
scope of supply.

QAM, QP No. 9 Control of IX Describes' measures used
Special Processes to control special pro-

cesses such as welding,
heat treatment, cleaning,
and nondestructive exami-
nation.

QAM, QP No. 10 Inspection X Establishes, requirement
that activities affecting
quality of deliverable
items be inspected to
verify conformance with
documented instructions,
procedures, and drawings.
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TABLE 17-1 (Continued)

10CFR50 Appendix B
,

GA Implementing 10CFR71 Subpart H
Document Title NQA-1-1983 Description

Criteria

QAH, QP No. 11 Test Control XI Defines measures for con-
,

trol of tests performed
prior to shipment to as- -

sure that equipment will
perform satisfactorily in
service. (Does nct apply
to nonoperational tests
such as hydrostatic, he-
11um leak, radiographic,
or other nondestructive
tests. Such tests are
controlled by require--
ments of Procedure No.
9.)

QAM, QP No, 12 Control of XII Describes : requirements
Heasuring and and procedures for cali-
Test Equipment brating measuring and

test equipment.

QAH, QP No. 13 Handling, XIII Establishes procedures
Storage, and and responsibilities for
Shipping assuring that proper

methods, materials, and
equipment are used in
handling, preservation,
storage, and shipping of
products in compliance
with aop11 cable specifi-
cations and contractual,

. requirements.

QAM QP No. 14 Inspection, Test XIV Defines procedures and
and Operating responsibilities for
Status indicating inspection

status of parts and mate-
rials throughout GA pro-
cessing for contract
end-item application.
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TABLE 17-1 (Continued)- j
,

10CFR50 Appendix B. >

GA Implementing
.

10CFR71,Subpart H ._-

Document Title ,NQA-1-1983 Description ;

Criteria
r

QAH, QP No. 15 Control of uXV Establishes procedures
Nonconforming'' and responsibilities /for_ .

Items Identification, segrega ' ;

tion'1 review, _ and'_dispo- .I,

sition of: nonconforming. _;
Eparts.and materiale ;
throughout-GAnprocessing j

.for contract end-item'ap-: 1
-

plication.

QAM -QP1No. 16 Corrective Action XVI- Es tablishe s - re'quirements ' f
1and. procedures for:cor.'

rectiv'e action within the' '

. General Atomics Quality i
Assurance 7 program.

I

aQAM. QP No. 17 Qual'ity
._ XVII Establishes measures for- |

Assurance Records'~ retention'and' retrieval
=of~ Quality Assurance. f
. records, defined as docu-

ments.that furnish evi-
' dence t of ; complianeci of ;

. safety-related deliver-:
=able hardware and ofiac- s

tivities.affecting qual-
'ity. }

QAM,- QP No. 18 Audits XVIII Establishesarequirements !
~

,

!. Land. procedures:for| audits !
i to verifyJeffec'tiveness- *

of_GALQA Program.
,

QAM, QP No.-19 EAuthorized. N/A Es tablishe s c. requirement s - '

Nuclear . associated:with-perfor ; ;
~

-

-Inspector: mance.of Authorized Nu- ,
,

clear InspectionLactivity- .

for-GA' work under the' '

ASME-Code.
,

!

;-

'l
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TABLE 17-1 (Continued)

10CFR50 Appendix B
GA Implementing 10CFR71 Subpart H

Document Title NQA-1-1983 Description
_,

Criteria

QAM, QP No. 20 Quality II- Establishes responsibil-
Assurance ities, and procedures for
Training developing, implementing,

and maintaining programs
for indoctrination and
training of personnel who
perform activities af- 4

'
fecting. quality of GA
products / services.

i

|
|
|
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TABLE 17-3
i CODES AND REGULATICH COMPLIANCE

GA's QA Program complies with the following documents except as noted.
~

Document No. Title

Regulatory Guide 1.26 Quality Group Classification and-Standards for
(Rev. 3, 2/1/76) Water, Steam, and Radioactive Waste Containing

Components of Nuclear Power Plants

Regulatory Guide 1.28 Quality Assurance Program Requirements Design ;

(Rev. 3, 8-1 85) and Construction (See Note 1)

Regulatory Guide 1.29 Seismic Design Classification
(Rev. 3. 9-1-78) ^

Regulatory Guide 1.30 Quality Assurance Requirements for the
(dated 8/11/72) Installation Inspection, and Testing of

Instrumentation and Electric Equipment

Regulatory Guide 1.31 Control of Ferrite Content in Stainless Steel
(Rev. 3, 4-1-78) Weld Metal (See Note 2)

Regulatory Guide 1.37 Quality Assurance Requirements for Cleaning
(dated 3/16/73) of Fluid Systems and Associated Components of

Water-Cooled Nuclear Power Plants

Regulatory Guide 1.38 Quality Assurance Requirements for Packaging.
(Rev. 2, 5/1/77) Shipping Receiving, Storage, and Handling

of Items f Water-Cooled Nuclear Power Plants

Regulatory Guide 1,39 Housekeeping Requirements for Water-Cooled
(Rev. 2, 9/1/77) Huclear Power Plants

Regulatory Guide 1.54 Quality Assurance Requiraments for Protective
(dated 6/1/73) Coatings Applied to Water-Cooled Nuclear Power Plants

Regulatory Guide 1.116 Quality Assurance Requirements for Installation,
(Rev. 1, 5/1/77) Inspection, and Testing of Mechanical Equipment

and Systems

Notes
1. GA commits to schi.duling active elements of the GA QA Program for audit at
least once a year. The frequency is increased for more-important functions, ||11
and shorter term programs are audited at least once during the life of the
contract.
2. GA commits to this Regulatory Guide to the extent defined in the ASHE
Code, Section III.
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