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ABSTRACT

This report has been prepared using 10CFR50 Appendix B and NRC Regulatory
Guides and regulations as docaented in the High-Temperature Gas Cooled Reactor

(H'IUR) edition of the Standard Format and Content cf Safety Analysis Reports
for Nuclear Pcwer Plants, issued July 1973 It is in compliance with the

requirements specified in 10CFR50 Appendix B and the United States Nuclear
Regulatory Commission's Regulatory Guides applicable to the design,
procurement, and construction phases of Nuclear Pcwer Plants as noted in Table

17-3.

It includes provisions responsive to the requirenents specified in
10CFR71 Appendix E for Shipping Packages for Radioactive Materials applicable
during the design, fabrication, assembly, testing, licensing, use, and

maintenance of such packages.

This report describes the General Atomic Quality Assurance Program under
which the General Atomic Quality Assurance Manual has been prepared and imple-

mented at General Atomic Canpany for the design, procurement, manufacture,
construction, testing, repair, and maintenance of United States Nuclear Regula-
tory Commission licensed shipping packages and gas cocled reactor systems,

iv
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INTRODUCTION

General Atomic Cmpany is a California company owned by Gulf 011 Corpor-
ation, which is a Pennsylvania corporation. Gulf 011 Corporation appoints a 7

president of General Atomic Cmpany. The President of General Atmic Company

has the full authority to establish and implement all Quality Assurance
policies for the company. The General Atmic Company Policy Manuals, which are
prepared under the direction of, and approved by, the President, establish the
basic policy concerning the Quality Assurance Program and the quality of

General Atcmic products. The President of General Atomic Cmpany is the

highest level frm which this Quality Assurance policy emanates.

When changes in the General Atomic Quality Assurance Program are made,
they are incorporated in revisions and amendments to the Quality Assurance

Manual. Copies of these changes are forwarded to the Nuclear Regulatory

Commission for review and incorporation in assigned copies of General Atomic's
Quality Assurance Manual. Notification of General Atomic Organizational

changes that affect the Quality Assurance Program are provided to the Nuclear
Regulatory Cmmission within 30 days of their effectivity, either through the

Quality Assurance Manual change system or by separate communication.

iX
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17.0 QUALITY ASSURANCE DURING DESIGN AND CONSTRUCTION

17.1 OltlANIZATION

17.1.1 Onnlity Amanrance Program Resnnnaibility

The President of General Atmic Cmpany (GA), through the General Atmic
Policy manuals, doctments the following policy statement concerning Quality

Assurance:

"The quality of General Atomic's products and services shall be

of acceptable workmanship and performance consistent with GA and

custmer requirements. The quality of a GA product cr service

is defined in applicable instructions, procedures, drawings, and

specifications. The fulfillment of the requirements contained

.in these doctments is demonstrated by doctmented objective

evidence of compliance with the requirements."

To implement this policy, the President of General Atmic Company has

reporting to him, through Vice Presidents, the organizations responsible for 7

(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 Vice Presi-

7
dent to the President of General Atmic Company. This topical report applies

to those activities affecting the quality of safety related structures;

systems, cmponents, and fuel associated with gas-cooled reactors, and with

shipping packages for radioactive materials.

.

17-1
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lThe Manager of the Quality Assurance organizat' ion, reporting to the
Director of the Quality Assurance and Compliance Divisiin, has been assigned

'

the responsibility for establishing and enforcinithe provisions of the Quality
Assurance (QA) Program for the gas-cooled. reactor'pr'ogr5n and for packaging and
handling of radioactive materials. He derives his authority from the President
of GA through a vice president and the Director of Quality Assurance and

Cmpliance. This authority includes the right to stop unsatisfactory work or

to stop further processing of unsatisfactory material. The 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.

7
The QA organization is separate frm, and independent of, other organizations
of GA, as shown in Fig.17-1.

17.1.2 Ornanhational nalationshins

General Atomic Company's lines of authority and responsibilities of all
organizations involved in the implementation of the QA Progra 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
coordination of the QA Program, for investigation of quality problems, and for
implementation of any required remedial actions. Similar direct interfaces

with the Department of Energy (DOE) and the Nuclear Regulatory Commission (NRC)

organizations are maintained for packaging items. The Quality Assurance
Manager er the Senior Project Engineer-QA (SPE-QA), who reports to -the Quality 7

Assurance Manager, shall maintain direct interface with the QA manager _s 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 constructer(s), as applicable to GA-supplied
items. The scope of activities by GA at a construction site is further defined

| by a Site QA Manual which will be issued for each gas-cooled reactor construc-
tion project.

l
,

|

|
'

,
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The Director, Quality Assurance and Compliance Division is responsible ||7
for obtaining licenses for shipping packages for radioactive materials and for

'
compliance with licensing requirements. Quality Assurance is responsible for

verifying implementation of an adequate QA Program for all such licensed 7

activities.

All departments indicated in Fig. 17-2 are located in San Diego, 7

California.
.

It is GA's policy that all QA/QC personnel whose activities affect the

quality of deliverable or NRC licensed items will have authority and freedom to
identify quality problems; to initiate, recommend, or provide solutions; to

verify implementation of solutions; and to control further processing,

delivery, or installation of a nonconforming item until proper disposition of

the deficiency or unsatisfactory condition has been approved. This delegation

of authority and responsibility is implemented in the GA Quality Assurance

Manual. During all phases of the project, problems between personnel of the QA
7

organization or Fuel Manufacturing Quality Control, and other organizations,

not resolved at lower levels, are elevated to successively higher levels of

management until resolved, culminating in resolution by the President of GA if
necessary. The QA organization has been assigned the responsibility and the || 7
authority to assure impleentation of the QA Program as described herein.

,

'

17.1.3 Organizational Resoonsibilities for Tmniamantation of GA On=lity

Amantance Program on the .na-Cm led Reactor Proiects and Shinoinac

Packages

GCR Program Management. GCR Progra Management crganizations, located in

San Diego, are responsible for (a) controlling contacts with the Owner, (b)
! project planning and scheduling, (c) work authorization, (d) budget alloca-

tions, (e) control of external design interfaces between the gas-cooled reactor

|

17-3
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system and balance of plant with the Owner, architects and engineers, and

constructor (s), and (f) preparation and control of Safety Analysis Reports for
the gas-cooled reactor systems. Ongoing progra controls are provided by the

Program Managers and their Project Managers (PMs). Quality assurance

activities are performed by Program Management organizations, Engineering and
Technology organizations, the Manufacturing organizations, and the Quality

7
^ Assurance organization. The assigned SPE-QA, working with the Managers and

Program / Project Managers, provides quality program management for the Project.

HTGR Engineering. The GA HIGR Engineering organizations have the respon- |7
sibility for design of the gas-cooled reactor system and shipping containers

for radioactive materials, including design verification, and interface control

internally at GA.

Fuel Manufacturing. The GA Fuel Manufacturing organization is || 7
responsible for the manufacture of HTGR fuel in accordance with the design
requirements specified by HIGR Engineering. The Manager, Fuel Manufacturing

Quality Control, is responsible to the Director of Fuel Manufacturing for || 7
quality engineering, inspection, and fuel laboratory operations conducted to

verify fuel quality.

!
.

Quality Assurance and Comoliance Organization. The GA Quality Assurance
7and Compliance organization has the overcll responsibility for: the control of

radioactive material in GA custody, the licensed GA operated facilities, and

! licensing and controlled use of Shipping Packages for Radioactive Material.

Quality Assurance. The GA Quality Assurance organization is responsible || 7
for establishing and doctmenting the GA QA Program in accordance with Corporate
policies, this report, 10CFR50 Appendix B, and 10CFR71 Appendix E, and for

enforcing the requirements of the QA Program during the design, procurement,
fabrication, and construction phases of the gas-cooled reactor systems.

Detailed responsibilities of the Quality Assurance organization are given in ||7
Fig. 17-2. The technical and administrative (hire / fire / salary review)

i

!
|
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1

authority of the Quality Assurance organization personnel is indicated by the || 7
solid lines of this figure. The dashed line represents communication of QA
policy and practices.

,

This report describes the functional responsibilities of the GA organi-

zations involved in implementing the QA Program. These responsibilities are

implemented as described in the QA manual. The results of activities that

affect 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 docments,
procurement doc ments, and manufacturing docments and audit of these || 7
activities by QA personnel.

The minimm qualifications for the position of Manager c' the Quality 7

Assurance organization are:

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

2. Ten 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, ASME Code section III NCA-4000, or

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

a. Certification in the quality engineering discipline by the

American Society for Quality Control.

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

17-5
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The minimum qualifications for the positions of managers and Project 7

Engineers-Quality Assurance (PE-QA) 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, ASME Code Section III NCA-4000, or
MIL-Q-9858A, or one of the following:

a. Certification in the quality engineering discipline by the

American Society of Quality Control.

b. Registration as a Professional Engineer in the quality engineering

discipline.

NOTE: Substitution of eight years of directly related quality

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

!
!

|

|
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17.2 QUALITY ASSURANCE PROGRAM

<

17.2.1 Anolicability of Program

he GA QA program, the basic provisions of which are contained herein,
applies to all activities that affect the quality of safety-related structures,

systems, components, and fuel of a gas-cooled reactor system, and shipping
packages licensed under 10CFR71. A specific list of safety-related equipnent

will be compiled per Section 17 3 7 for each reactor system or shipping
'

package. A representative listing of such structures, systems, and components
for a reactor system is provided in Table 17-2.

17.2.2 GA QA Program Descriotion

he procedures that implement the GA QA Program controls presented in
this report are contained in the GA Quality Assurance Manual and the Quality
Assurance Program Doctanent for the project. These documents cover all work
perfonned at GA on the gas-cooled reactor systems and shipping packages and
make provision for work done by others on behalf of GA. Changes to this report
will be implemented in the GA Quality Assurance Manual and Quality Assurance
Program Documents for the project.

GA Quality Assurance Manual. The GA Quality Assurance Manual establishes

the measures to achieve compliance with the requirenents of this report. A

listing of applicable Regultory Guides and GA's position on these doctanents is
1

|
provided in Table 17-3. The GA Quality Assurance Manual covers the 18 criteria

; of 10CFR50 Appendix B,10CFR71 Appendix E, and applicable Regulatory Guides and
.

industry Codes to implement the requirements within all organizations of GA,|
t

l and in GA interfaces with (1) the Owner, (2) architect / engineers and

constructor (s) involved in the owner's project, and (3) Shipping Package

| Program.

(
,

O
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Quality Assurance Program Document. The purpose of the Quality Assurance

Program Doctment (QAPD) for a specific project is to describe the operating
agreements made with the Owner and/or his agents, the specific requirements
unique to the project as imposed by regulation and the contract, the identity
of the personnel with assigned specific responsibilities and positions for the
project, and the identity of the deliverable hardware subject to the require-
ments of the GA QA Program. Similar requirements are imposed on shipping
packages for radioactive materials licensed pursuant to 10CFR71.

Relationshio of Procedures to Criteria of 10CFR50 Accendix B and
10CFR71 Accendix E

Table 17-1 of this report relates the quality procedures in effect at the
date of this sutmittal and contained within the GA Quality Assurance Manual to
the applicable criteria of 10CFR50 Appendix B and 10CFR71 Appendix E.

17.2.3 C%nnes in the GA QA Program Description

Regulatory Guides are reviewed by the QA orgr.nization for impact on the
7GA QA Program. This topical report will be updated as required to reflect

applicable changes or provide acceptable alternatives.

17.2.4 Specifications for Sucolier Oim1ity A - 1rance Reauiramants

Measures for imposing the applicable GA QA Program requirements on
suppliers are described in Section 17 4.

17-8
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17.2.5 Training

The Manager, Quality Assurance, is responsible for the developnent, ||7
implementation, and maintenance of progrms for the training, qualification,
and certification, as appropriate, of personnel performing quality assurance

functions. The Manager, Quality Assurance, is also responsible for evaluating || 7
the effectiveness of each Division's QA Training program; which is done by
auditing as described in Section 17.18. All other GA directors and managers || 7
are responsible for assuring that their personnel acquire and maintain an

adequate working knowledge of GA QA requirements that directly affect their

work. Each new employee to be assigned to an activity affecting quality
receives the GA QA Indoctrination brochure. Specialized training courses for

detailed studies 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 certification of compliance in accordance
with the requirements of SNT-TC-1A and Regulatory Guide 1.58, or in accordance
with specially developed process qualification procedures for processes not
covered by SNT-TC-1A.

Records of all fermal training conducted by QA are maintained by Quality
Assurance, These records include training schedules, the date(s), subject (s), ||7
and attendance rosters for each course, and sumnaries or outlines of the

material presented.

17.2.6 Manwanant Review of the Status and Adanuacy of the QA Preu am-

The President, General Atomic Ccmpany, is made aware of the overall
conduct of the QA Progra through monthly reports, as well as through the
specific highlighting of significant QA problems in audit reports. On a
routine basis, reports of audits and corrective actions are disseminated to

appropriate Vice Presidents, and other management levels of organizations
7

involved in the activities of the QA Program. The Quality Assurance Manager

17.-9
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compiles for the Director, Quality Assurance and Compliance and the Vice
7President, Finance and Administration, a monthly report of quality-related

activities, performance trends, and problems. In addition, the Vice President,
Finance and Administration, appoints upper level managers fra outside QA to
assess the effectiveness of the QA Program once each year. Reports of these ]
assessments, and any resulting recommendations for improvement are made

directly to the cognizant Vice President. Corrective action initiated as a
7result of these management assessments is documented by Quality Assurance and

is followed up during the next year's management assessment.

17.2.7 Written Policies. Prm edures and T etructions

The policies, procedures, and instructions that implenent 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 signature
of the Manager, Quality Assurance. Changes to the procedures contained in the
GA Quality Assurance Manual are processed and approved in the same manner.

Distribution and control of the G4 Quality Assurance Manual, and changes
thereto, are accomplished by the Quality Systems organization. The GA Quality ||7
Assurance Manual is issued by copy nunber to control distribution and updating
of changes. A receipt is obtained from addressees for each controlled GA

Quality Assurance Manual, and for all subsequent changes.

17-10
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The GA Quality Assurance Manual provides for a Quality Assurance Program

Docment for the project, in which specific functional assigments 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

Docment is approved by the Quality Assurance Manager and the Program / Project || 7

Manager. Approval of the GA Quality Assurance Program Docment by the Owner
will constitute approval of the GA QA Program for the gas-cooled reactor

system. NRC licensing approval is required for packaging designs that are

subject to 10CFR71 requirements. The subsections of this report describe the

contents of policies, procedures, and instructions contained in the GA Quality
Assurance Manual, which assure that quality-related activities are performed
with specified equipnent and under suitable environmental conditions, and that
all prerequisites have been satisfied prior to commencement of any such
activity.

The President of General Atcmic Cmpany has directed that compliance with
the procedures of the GA Quality Assurance Manual is mandatory for all person-
nel performing activities affecting the quality of gas-cooled reactor system
items at General Atomic Ccepany. This is communicated to GA personnel through

. distribution of the Ccepany Policy manual and the GA Quality Assurance Manual,
which contains a copy of the directive signed by the President of General
Atomic Ccmpany. These Manuals are available to all personnel. It is also

cccmunicated to all GA enployees through the Quality Assurance Indoctrination
brochure.

17-11
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17.3 DESIGN CONTROL

17.3.1 Design Responsibility

The GA Quality Assurance Manual establishes procedures applicable to the
HIGR Engineering organization to assure controlled design of products supplied
or specified by General Atomic within the scope of the program described in
this report. The manual establishes a design control system that complies with
the requirements of 10CFR50 Appendix B,10CFR71 Appendix E, applicable industry

and govermental codes, and Regulatory Guides.

Design responsibility for equipnent and systems that form part of a

gas-cooled reactor system or for shipping packages for shipnent of materials

subject to requirements of 10CFR71 is assigned to specific organizations on the

basis of functional responsibility. For all such equipnent and systems, the

assigned organizations have three majcr responsibilities associated with design

control:

1. To develop and doctanent the designs necessary to describe components
or systems and enable manufacture of products that will meet contract

requirements, NRC license application commitments, and all applicable
codes and standards. It is the responsibility of the assigned organi-

zations to: (1) develop and maintain a design control system, with
as.sociated standards and procedures that meet the requirements of the
GA QA Progran; (2) develop criteria defining the requirenents imposed
on systems and equignent that are outside of GA's responsibility; and
(3) control the design interfaces to assure overall functional

compatibility.

17-12
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2. To retain technical cognizance of the product through fabrication,
testing, installation, and acceptance. The responsible organizations

have technical responsibility for approving and documenting the
reasons for approval of all deviations from requirements of design
doctanents, engineering test specifications, and installation

specifications, and to assure that such deviations do not comprise the
functional and safety requirements of the systems or components
affected.

3. To plan and carry out research and developnent programs necessary to
establish feasibility, performance, and reliability of gas-cooled
reactor system equipnent and shipping packages for radioactive
materials within GA's responsibility ; as appropriate to conduct

programs to improve performance, safety, reliability, and economy of
the products; and to meet new industry and regulatory requirements.

17.3.2 Identification and Control of External Des h Interfaces

Tne GA Program Management organization coordinates with the Owner in
identifying the interfaces between that portion of plant design for which GA is
responsible and those portions for which other organizations have design
responsibility. GA Program Management procedures are established for the
control and doctanentation of technical communications across such interfaces,
to assure timely and accurate transnittal and receipt of information affecting
such design interfaces, to provide for appropriately scheduled design interface
reviews, and to assure timely completion of review action items.

17-13
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17 3 3 Identification and control or Intern =1 Desian Interraces

An internal design interface control function has been established within

HIGR Engineering. This group is the focal point and overall direction agency
for design control system activities, with the authority to review and approve
specified product design documents during the design phase for a project. The
review includes coordination with representatives of the Program Management
organization, Nuclear Material Control, and Quality Assurance, as applicable. || 7
The designated interface control function is responsible for assuring

additional coordination with other representatives, who reflect different
product areas, skills, and responsibilities, as deemed appropriate.

The designated interface control group is responsible for:

1. Establishing the design baselines beginning after the conceptual

design phase and through final design.

2. Reviewing and approving the prime design documents for all systems and
equipnent ites.

3. Verifying during review of prime design documents that all systems and
equipnent items are complete and producible; are within the scope of
supply and cost paraneters; and meet the established criteria for

performance capability, interface compatibility, reliability, safety,

and product support.

4. Reviewing, approving, and docunenting all recommended additions or
,

modifications subnitted for incorporation into an established design

baseline.

!

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

Procedures are provided for the identification and control of interfaces
relating to configuration and dimensions, processes, and perfonnance,

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 docmenta-
tion, and means of resolving incompatibilities.

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

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 Fresident, for resolution.

17.3.4 Traaalation or n=aic itecui-ts into Desian n~ '=nts

It is the responsibility of the design organization to provide design
criteria or system description docments that meet all safety and functional
requirements. The design organization is then responsible for correctly
translating these requirements into specifications, drawings, diagrams, pro-
cedures, and instructions, all of which are used to control the manufacture,
testing, use, and maintenance of the products.

17-15
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It is the responsibility of thn cognizant engine: ring manag:r to assure

that all GA requirements are included in the design docments to meet the

applicable codes, functional requirments, and safety and licensing require-
ments,

s

'!he Licensing organization is responsible for coordinating all power

reactor licensing activities within GA. Licensing reviews the safety-related

aspects of the gas-cooled reactor systems design and changes to assure confor-
mance with NRC licensing criteria and regulations, and assists all groups

'within GA in interpreting such criteria and regulations. The Compliance
7

Administration organization performs the above functions for GA research

reactors, fuel and material facilities, and shipping packages for radioactive
materials.

The Systems Engineering Department of H'IUR Engineering is responsible for

the analysis of the gas-cooled reactor systems safety and reliability. Systems

Engineering develops the safety-criented material for the safety and analysis
reports, including the license technical specifications.

Quality Assurance / Quality Control provides review and approval of design 7

docments 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.

|

| 17.3.5 Anolication of Materials. Processes, and Parts

Materials, processes, and parts, including off-the-shelf and commercial
items used in a design, are considered for suitability of application prior to
selection. This is the responsibility of the cognizant design engineer or

process engineer. An independent review of the materials and processes to be
used is provided by Draft Review or a Design Review Board. All design

i
1

!

.

|

!

l *
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doctrcents for safety-related systes, structures, and components, including
off-the-shelf commercial ites, are reviewed and/or approved by Quality

Assurance and comments are resolved with the cognizant engineer / originator.
7

Procurement doctanents for these itms are reviewed and approved by Quality

Assurance.

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 Desian Adeauncy

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. 'Ihe method and schedule of independent verification is
specified in the Draft Review Transmittal form by the cognizant design

engineer. Verification addresses adequacy in such areas as reactor physics,
stress, themal, health physics, hydraulic, accident analysis, compatibility of
materials, accessibility for inservice inspection, maintenance and repair, and
delineation of acceptance criteria for inspection and tests.

Verification of design adequacy may be accomplished by any one (or
combination) of the following methods: design review, checking of analyses by
alternative or simplified calculation methods or application to simplified and
predictable models, or suitable testing. When a test program is used to verify
the e@auacy of a design, a qualification test of a pcototype unit under the
mos, aerse design conditions will be used.

Persons or organizations performing the independent review of design
adequacy are technically qualified individuals or groups independent of those
who performed or directed the original design, but may be fra the same

organization. The designer's immediate supervisor may perform a review as a
supervisor, but does not perform the independent review.

17-17
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Independ:nt review rcports end supporting attachm:nts beccme part of the
approval package and of the pennanent record. Any deficiencies reported in the
review are resolved by the cognizant engineer to the satisfaction of the

reviewer and the cognizant engineering manager, with appropriate corrective
action taken.

17.3 7 on=11tv a-rance ci-irication

As a part of the design control process, the cognizant design engineer
will note the Quality Assurance Level (QAL) designation and, where applicable,

the ASE Code classification on design doctments used for the procurment,
manufacturing, installation, test, and/or inspection of safety-related itcms.
Quality Assurance Level I (QAL I) is the designation used for all safety-
related structures, systems, and components identified as quality Groups A, B,
and C, as defined in Regulatory Guide 1.26, and for Seisnic 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 following: Applied to nuclear
system, structure, subsystem, item, component, or design characteristic which
prevents or mitigates the consequences of postulated accidents that could cause
undue risk to the health and safety of the public. All engineered safeguards
fall within this level. QAL I also applies to ASE Code Section III, Division
1, Class 1, 2, 3, MC, CS; ASE Code Section III, Division ?; and ASE Code
Section VIII, Division 2. The safety classification for elements of shipping
packages are established during the licensing criteria review process.

Quality Assurance reviews the classifications applied by Engineering to 7

design doctments.
l

|\

|
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17.3.8 Design Changes

Changes to all released design docments, including field changes, are
processed by controls equivalent to those impleented for the original release.
The release of changes is withheld until the highest-level docment within the
responsibility of the engineering branch affected by the change has been
identified for processing.

All changes to released design docments, except nor>-technical changes

such as spelling errors, require approval of a Quality Assurance representa-
tive. This approval signifies that the necessary quality requirements
associated with the change have been provided or planned for.

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

1. The necessary interface requirments have been evaluated.

2. The necessary engineering analysis and review actions have been
performed.

3. The doc mented evidence of the above has been completed and is |

included in the Draft Review Report or approved Change Notice file.

4. The necessary quality requirments associated with the changes have
been provided.

5. The part and serial nebers to which the change is applicable have
been established and noted on Change Notices.

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

17-19

__ _____



O O

.

17.3.9 Desh hi-nt Errors and Deficiencies

Errors or deficiencies discovered in design docments prior to their

release are docmented on review forms or on the draft docments. Resolution
of such items is required before the docment or drawing is released. Defi-

ciencies that result frm design errors and that are identified during manufac-

ture or installation are docmented, and initial corrective action is taken by

revision and approval of the appropriate design docments, drawings, and prc>-
cedures, as described in Sections 17.15 and 17.16, respectively. Additionally,
prmpt corrective action to rectify design control system deficiencies docu-

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

17.3.10 Desian Docunent Release and Confim2 ration Control

The release of all design docments is the responsibility of the

releasing function of the cognizant Engineering Organization. A " Release"

stamp on design docments signifies that the design, as represented on the

docment, is authorized for use.

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

design docment listing, corra:unicated to all working levels on a periodic basis

as changes occur, represents the official basis for monitoring, manufacturing,

and constructing the gas-cooled reactor systs. 'Ihe design docments empris-

ing the design of a shipping package for radioactive materials subject to

requirements of 10CFR71 are indicated in the associated licensing docmenta-

tion. Incorporation of approved changes in the design docment listing is

accmplished by the designated release authority. Appropriate task sections of

the design docment listing in which design changes are reflected are

distributed to organizations whose work is affected by the changes.

( 17-20
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17 4 PROCURDENT DOCUENT CONTROL

The requirements of Regulatory Guide 1.123 will be complied with in the
procurement of material, equipnent, and services. The procurement of Gas
Cooled Reactor components, systems, structures, and shipping package.s is
initiated by Purchasing for deliverable items upon receipt of a Request for Bid
or Procurement Requisition (PR) under controlled procedures. To assure that
the applicable regulatory requirements, design bases, and QA requirements are
included in the procurement docments, all identifiable requirements applicable
to a procurement shall be included, by the originator, either by reference er

on the face of the PR.

Test and inspection, objective evidence documentation, and other QA

requirements relative to GA design docments are prescribed in procurement

specifications or directly on the procurement docment and indicate those

records to be retained, controlled, and maintained by the supplier and those to

be delivered to GA prior to use or installation of the item.

Requirements for GA's and the Owner's access to the supplier's facility
and records for source inspection, surveillance, and audits are prescribed in

procurement specifications or on the procurenent docments.

All identification, regulatory, technical, and QA requirements are

transcribed to procurement docments under the direction of the assigned Buyer.
Prior to release to a supplier, all procurement docments such as Purchase

Orders (P0s) for original equipnent, replacements, or spares are approved by
; signature and/or stamp of a representative of Quality Assurance or Fuel 7

Manufacturing Quality Control, as applicable. The purpose of this review is to
(1) verify that the referenced design docment(s) and/or specification (s) are
released prior to work being perfonned on the item, (2) assure that all

necessary quality assurance requirements have been accurately transcribed to

the P0, and (3) assure that the supplier has been approved by Quality Assurance

17-21
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as descrih>;d in Ssction 17.7. Docm:nt:ry cvid:nca of Quality Assurcnc:/
'

Quality Control review of procurment docments is maintained by Quality 7

Assurance. .

Written QA programs are required frm suppliers of safety-related equip-
ment itms under conditions described in Section 17 7 of this report, and are

reviewed and approved by Quality Assurance or Fuel Manufacturing QC, as appli- 7

cable, for the requirements applicable to the supplier's scope of activity.

Changes to the requirements imposed on a supplier are initiated by
describing the change er referencing a changed product description docment
(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 organi-
zations that reviewed and approved the original order. PO changes initiated by

prs are approved by Quality Assurance or Fuel Manufacturing Quality Control, as || 7
applicable. GA procurement personnel do not have the authority to change the
technical or quality requirements contained in procurement docments.

Suppliers and subcontractors are required to establish and implement

controls equivalent to those described in this section, as applicable.

|

|

|
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17.5 INSTRUCTIONS, PROCEDURES, AND DRWINGS

Activities affecting 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

appropriate to the type of work. He 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,10CFR71
Appendix E, and this report. Table 17-1 identifies the procedure that imple-
ments each criterion.

The Quality Assurance Program Docment (QAPD) for each specific project
identifies which level of controls applies to which items and services being

produced in the project, 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
17.2.1 of this report.

As key docments in the system, product-description docments, work-

authorizing docments, 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. Re purpose and

controls of these docments are further described in Section 17.6 of this
report. The use of these key docments is assured by QA and Fuel Manufacturing

7
Quality Control personnel, who verify compliance. Assurance that all

activities affecting quality are docmented and performed as documented is

achieved by audit of the QA program by the Quality Systems organization, as 7

well as by the Owners or their agents.

Suppliers and subcontracters are required to establish and implement

applicable controls equivalent to those described in this section.
,
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17.6 DOCUIENT CDiffROL

Docments that establish the product description and quality require-

ments, or that prescribe operations to determine compliance of deliverable
products with those requirments, are defined at GA as product docments.
These docments are subject to control measures impleented by procedures

contained in the GA Quality Assurance Manual.

To assure that it is clear, accurate, and authorized, each product

document is reviewed for adequacy by knowledgeable personnel in the originating
organization and is approved for release by the appropriate authorized

individual (s). In addition, prior to release, each such document is reviewed
and/or approved by Quality Assurance or Fuel Manufacturing Quality Control || 7
personnel who are cognizant of the applicable quality requirments, to verify
accuracy and completeness of quality requirments in the docment, presence of
acceptance criteria, unique identification, etc. Review comments are resolved

prior to release of the docment, and the comments and their resolutions are
documented for the record.

Approval of the docment by QA or Fuel Manufacturing QC signifies that || 7
the control requirements applicable to the document have been satisfied and
that the docment is acceptable for its intended use. Review and/or approval

is indicated by signature or stamp and date on the document, or on the design
review transmittal for drawings and specifications as described in Section 17.3
of this report. Changes to product docments are reviewed and/or approved by
the same organizations, including Quality Assurance or Fuel Manufacturing 7

Quality Control, that performed the original review and/or approval.
.

.
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Planning docments which provide instruction for manufacturing opera-
tions, such as Operating Procedures for Fuel Manufacturing, are reviewed by the 7

cognizant quality engineer. Such review assures that the docment identifies
all applicable quality requirements and the governing design documents. These

instructions are required to be at the point of use before work starts.

The initial release and distribution of product docments and changes

thereto are the responsibility of a designated releasing authority. He
releasing authority is also responsible for directing the user as to the
disposition of obsolete or superseded product docments previously issued. He
user is responsible for verifying that he is using the correct version, as
follows:

Each product docment, which is uniquely nmbered, is identified on a
,

controlled list or lists that indicate the current issue letter or nmber to
facilitate, in a timely manner, verification of use of the correct issue of a
docment. The lists are updated on a periodic basis as docments are changed
and reissued. Design document changes that occur between issues of the lists
are permitted when supported by approved Change Notices.

Docment types subject to these controls include:

1. QA manuals and procedures.

2. Drawings and specifications.
3. Manufacturing and inspection instructions and procurement docments.

4. Test Procedures.

Use of released product docments is verified by QA/QC during routine | 7

inspection operations and by conducting periodic audits of the QA system.

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

|
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17.7 (XNTRCL OF PURCHASED MATERIAL, EQUIPENT, AND SERVICES

General Atomic Cmpany complies with the requirments of Regulatory Guide
1.123 for the control of safety-related purchased material, equipnent, and
services to be used in gas cooled power reactors.

The supplier's QA organization shall have the authority and responsi-
bility for establishing, planning, and implementing the required quality
program. No single organizational pattern is mandatory. However, an organized

approach that clearly defines the authority and duties of all persons involved
in the quality program is required.

The supplier's QA personnel shall have sufficient crganizational freeds
to identify quality problems; initiate, recmmend, or provide solutions; and
verify implementation of solutions. This freedom shall include authority to
control further processing, delivery, or installation of a nonconforming iten,
deficiency, or unsatisfactory condition until proper dispositioning has

occurred.

In addition, the person or organization responsible for the quality
program shall have direct access to responsible management at a level where
action can be taken, shall be independent frm the pressures of production, and
shall report periodically to responsible management on the effectiveness of the
program.

17.7.1 Evaluation of SuDplier CaDGbilities

Suppliers' of safety-related materials, equipnent, or services must be
approved by QA as capable of emplying with those requirements of 10CFR50
Appendix B,10CFR71 Appendix E, Regulatory Guides, the ASME Code, etc. , that
are applicable to the procurement. Such approval must precede placement of the
procurement action, and consists of one of the following:

' Suppliers in this section include licensees and co-developers who provide
services and/or test data for GA use.
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1. Pre-award survey of the supplier's facilities and QA program by
qualified GA QA personnel to determine the supplier's capability to i

comply with applicable elements of 10CFR50 Appendix B, or 10CFR71
Appendix E, as appropriate.

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.
ASME certification of authorization, the Coordinating Agency for

Supplier Evaluation (CASE) Register (Nuclear Section), or the NRC's
Licensee Contractor and Vendor Inspection Program may be used in this
regard.

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

evaluations are docunented 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 perfomance revealed through
inspection results, 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 detemined by
i Quality Assurance / Quality Control. || 7

i

,

|
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In the event it is necessary to process procurement docments to a

supplier who is not fully approved, specific provisions to assure full quality
requirements compliance must be specified in the procurment docments. Such

procurement docments must be approved by the GA Quality Assurance Manager. 7

17.7.2 Source omlity A=1rance Ooerations

GA's QA activities at suppliers, when required, are planned, witnessed,
| 7and audited by Quality Assurance or Fuel Manufacturing Quality Control to

verify continued and proper use of the required QA/QC capabilities as well as
to assure conformance of supplier productc to procurement docment require-

ments. Depending on the complexity or importance of the end use of the

supplier's product, QA/QC source activities are defined in a source inspection
planning docment written and approved by the cognizant quality engineer. This
document identifies the characteristics to be inspected or tested, the methods

to be employed, and docmentation required. Mandatory QA/QC activities at the

source are established with the supplier to assure that planned coverage is
acccmplished prior to formal release of the product for shipnent. Quality

Assurance audit activities at the supplier's plant, as described in Section

17.18 of this report, include verification that the supplier's QA activities
produce docmented evidence of compliance with requirements of the procurement
docments and compliance with the docmented procedures that control the oper-
ations performed. GA QA/QC activities at a supplier's plant are performed by
GA inspectors, QA representatives, or quality engineers. GA may use approved

consultants to perform activities at their suppliers when deemed appropriate.

Prior to release of the supplier's product for shipnent, or during

receiving inspection, the supplier's quality records are reviewed for compli-
ance with requirements of the procurement docments. Where supplier certifi-

cates of confermance are the specified docmentation, validity of the

certificates and effectiveness of the supplier's certification system are

verified at intervals by independent inspection or test of itms that have been
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so c:rtified, or by GA audits of the supplier in accordance with S:ction 1718
of this report. Intervals are detennined on the basis of the supplier's past j

quality performance.

!
:

Copies of records stipulated in ANSI N45.2.9-1974 or the ASME Code as

lifetime /pennanent plant records are obtained, or record delivery commitment
dates are established, to provide assurance that the records are available at

the construction site or GA prior to installation or use of the supplier's

product. Responsibility for delivery of the applicable records, as specified
by the cognizant quality engineer, to the construction site prior to instal-
lation lies with the Project Engineer-QA or his designee. The supplier's || 7
product is released on a GA work Release form, prepared and approved by the GA
QA representative, which provides QA certification that either (a) all the

required operations have been performed, or (b) omitted operations and doct>-
mentation, as well as the identity of uncompleted or unapproved discrepancy
reports, and nonconformance reports with a disposition "Use-As-Is" or " Repair,"
are identified on the Work Release form to establish the degree of compliance
achieved prior to shipnent. A copy of the Work Release form is sent to the GA
Quality Assurance organization at the point of delivery to assure that the open
itens are identified and accomplished prior to commercial operation.

As a minimm, the certified Work Release form accmpanying the iten to
the point of delivery will provide the following information:

1. The procurement docunent and revision to which the item was manu-

| tactured.

2. A list of the engineering design docunents and applicable revisions

that define the product.

| 3. A list of all unapproved discrepancy reports and of all nonconformance
I reports with a disposition of " Repair" or "Use-As-Is."
:

|

| 4. The GA QA representative's signature.
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17.7.3 Destination Onality
, ..

.

As a minimm, materials, parts, components,- snd systems are i.nspected at

the point of delivery for identification, damage, and documented evidence cf
'prior source acceptance of the item by a GA Quality Assurance representative

according to instructions specified and docmented by the cognizant quality
engineer. If not previously reviewed by GA at the source as evidenced on a
Work Release form, the records prescribed by the procurement docment and
docments referenced therein are reviewed at the point of delivery to assure

that the results show compliance with the applicable acceptance criteria.

Prior to release of the supplied item for use, the receiving inspector docu-

ments, on a controlled receiving inspection ir.struction, the operations he
'

performed, as well as his acceptance of the item delivered. Accepted items are
tagged or otherwise identified to indicate the inspection status and Ire

~

forwarded to a controlled storage area or released for installation or further

work. Whenever possible, nonconforming items are held in a segregated or
controlled area, their status clearly identified by tagging or other appro-

priate means, and with the appropriate docmentation, until final dis'ositionp

is made.

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

s
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17.8 IDENTIFICATION AND CONTRG. OF MATERIALS, PARTS, AND COMPONDITS

, 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

detrimental to the iten are used. The identification is so located that it
will not interfere with the function or quality aspects of the item.

The degree of identification, such as heat neber, serial neber, part
nmber, er specification nmber, provided on the drawing or specifications is
such as to assure adequate material, part, or component traceability to
drawings, specifications, or wcrk docments frcxn receipt of raw material
through fabrication, final inspection, receipt inspection, and end use.

Compliance with identification requirements is verified and docmented by
receiving, in-process, and source inspection personnel, according to QA/QC 7

instructions. Docments referenced or requirements contained on the procure-
ment docments require suppliers of safety-related equipnent to establish and
implement methods for the identification and control of materials, parts, and
component:. consistent with 10CFR50 Appendix B or 10CFR71 Appendix E, as

applicable, and GA requirements.

17.8.1 Materimig

- For GA-manufactured items, raw materials such as plates, bars, forgings, || 7
and castings are identified by heat nmber or heat code marked on the material,
when required by drawing or specification. In addition, when required, a less

permanent but quickly readable identification of Purchase Order and item nmber
is painted or stenciled on the material. Virtually all such raw materials are

procured to an end-use part neber, which is identifiable on the Purchase
- Order. Similarly, welding filler materials are controlled and identified in

accordance with ASME Code requirements.
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For fuel element fabrication, raw materials such as uranim oxide,

thorim oxide, and graphite are identified by lot nebers with a quickly

readable form of identification, either by stenciling, painting, or tagging.

Each lot of raw material is identified on its packaging with the GA specifica-

tion nmber, the Purchase Order nmber, the amount of material involved, the

lot or batch nmber, and the accountability fom nmbers.

The activities associated with material identification are inspected and

audited by Quality Assurance to assure proper implementation of the require- || 7
ments.

17.8.2 Parts and Cm mnants

GA-manufactured items, parts, and components are identified with unique

part nmbers marked on the its, part, or component, as prescribed on the

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

part number. Fabrication, process, and inspection docmentation is identified

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

nmbers, where such identification is necessary to provide traceability to the

specific item fabricated, processed, or inspected. These activities are

inspected and audited by Quality Assurance to assure proper implementation of |7
the requirements.

,

1

1

|

|
1
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17.9 QNrfROL OF SPECIAL PROCESSES
1

Special processes, such as welding, heat treating, nondestructive testing i

and specific fuel process and inspection activities are controlled, as

required, by the applicable Section of the ASME Code and/or by GA process

specifications. The GA QA Program, including its provisions for controlling

ASME Code related special processes, has been certified by the ASME as

acceptable, on the basis of their surveys. Where the design requires the use
of a special process, the applicable design docment specifies the process and

the acceptance criteria. Special processes performed by GA will be performed
in accordance with written controlled procedures or instructions reviewed and

approved by cognizant Quality Assurance or Quality Control personnel, as

indicated by signature or stamp, and means will be provided for recording

evidence of verification of compliance in the application of these processes.

Personnel who will perform special processes are certified upon com-
pletion of applicable training and examination. Such training and examination

complies with the recommendations of SNT-TC-1A for nondestructive examination

processes covered by that doctuent, and is accomplished in accordance with

specially developed process qualification procedures for processes not covered
by SNT-TC-1A.

Results of examinations and other data demonstrating that GA's special
process procedures, equipnent, and personnel satisfy established qualification

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

Quality Control, aa applicable. The Quality Systems organization monitors the
record of annual physical examinations and triennial requalifications of NDE

personnel and provides notification of approaching re-examination dates.

Fuel Manufacturing Quality Control monitors the qualification status of
7

fuel manufacturing special process personnel, notifies appropriate management
of impending qualification lapses, and verifies any necessary requalification.

Suppliers and subcontracters are required to establish and implement
i
i applicable controls equivalent to those described in this section.
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17.10 INSPECTION

Inspection activities, including source inspections, are performed by

personnel of Quality Assurance and Fuel Manufacturing Quality Control. All || 7
personnel performing inspections are qualified according to Regulatory Guide

1.58.

The QA activities necessary to perform source and final inspection of

supplier furnished items are described in sequence in inspection plans prepared

by the cognizant quality engineer of Fuel Quality Control or Quality Assurance. || 7
This plan provides for the required special tools, gages, and/or released

docments necessary to control a particular inspection operation. For GA-

manufactured itms and for receiving inspection planning, detailed instructions

or procedures (travelers, inspection plans, receiving inspection plans or

inspection checklists), prepared and/or approved by Quality Assurance / Quality
Control are used to integrate inspection operations with fabrication opera-

tions, provide the required in-process inspection instructions, and provide the

appropriate receiving inspection instructions for supplier furnished items.

The inspection planning docments require that each inspection operation be

documented by stamp and date, and that the inspection results or its

acceptance status be docmented.

Space is provided on inspection plans and receiving inspection plans to | 7

note serial nmbers of Nonconformance Reports on which discrepancies are

recorded. Where detailed inspection procedures or instructions are used for

laboratory operations, the Nonconformance Report serial nmbers are entered

into docmentation systems that provide adninistrative control of the product

or item, and associates the Nonconformance Report serial nmbers with the
product identification. The inspection docment is required 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 instrment to be used meets calibration interval requirments.

!

| -

|
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Mandatory hold points are identified on the inspection planning docment
to satisfy the requirements of the applicant, the ASME Authorized Nuclear
Inspecter, and the cognizant GA quality engineer. Before release, each

inspection planning document is approved by the cognizant GA quality engineer
to signify that, as applicable, the following have been included in the

docment or inspection instructions referenced thereon: (1) identification of

the quality characteristic to be inspected; (2) identification of the indivi-

dual or organization responsible for performing the inspection operation; (3)
the accept or reject criteria; and (4) a description of the method of inspec-

tion when appropriate. Cognizant inspection personnel frm GA QA or Fuels QC
review the inspection planning docment when the manufacturing sequence is
complete to assure that a record of results and evidence of completion and
certification exists for each operation prior to final approval of the

docment.

Contractually required construction site inspections w'll be performed by
GA subcontractor inspection personnel who are independent fra the individual
or group performing the activity being inspected. GA's subcontractor for the
contractually required construction of the gas-cooled reactor system will work
to a Quality Assurance Program approved by GA Quality Assurance. GA's Quality
Assurance 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 procedural docments that include definition of the methods of

inspection and recording of results as described in the preceding paragraphs.
Docments used for the inspection of installation and erection operations for

GA-supplied components, systems, and structures are subject to approval by
cognizant GA Quality Assurance personnel prior to use. To assure appropriate || 7
GA coverage, QA activities are established in quality assurance planning. This
planning includes inspection and tests that GA Quality Assurance will witness || 7
or audit. Mandatory hold points in the installation procedures will be

established to assure inspection and/or witnessing by GA Quality Assurance ||7
personnel and the applicant.
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Release and revision of integrated inspection planning docunents such as
procedures, etc., are reviewed by designated members of GA technical organiza-
tions as well as by cognizant quality engineers in Quality Assurance or Fuel 7

Manufacturing Quality Control.

The Nonconformance Report and Material Review Board (MRB) controls
described in Section 17.15 of this report are used at the construction site, at
GA, and by the supplier to assure that modifications, repairs, and replacements
are inspected to the appropriate design requirements.

Through training programs (Section 17.2.5), examinations, and experience,
GA inspectors' qualifications are kept current with the needs of the work to be
performed. Records of inspector qualifications are maintained by Quality 7

Systems.

As described in Section 17.12 of this report, the equipnent used for
inspection is calibrated at prescribed intervals.

Rework and repairs made after the initial inspection or test are

inspected by QA or QC personnel or tested by the responsible organization in ||7
accordance with the original methed and acceptance criteria, or as described in
the disposition description on an approved Nonconformance Report (Section
17.15). Modifications and replacement itms are inspected by QA or QC person- || 7
nel in accordance with methods and acceptance criteria specified for the

! original its or as prescribed by the released design docunents for the

modification or replacement ites.

If direct inspection of processed itms is impossible or disadvantageous,
indirect control by monitoring of processing methods, equipnent, and personnel
shall be conducted by GA Quality Assurance or Quality Control. Where process | 7

control is used by production personnel (e.g., fuel processing) to assure

compliance with process specification requirements, QA or QC pertonnel will ||7
! perform surveillance overchecks to assure compliance with procedural require-
| ments. Both inspection and process monitoring are used when control by one is

inadequate.

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

17.11 TEST CONTROL

17.11.1 Prewallation and Proof Tests

Preinstallation and proof testing to demonstrate that components or parts
will perform satisfactorily 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, procedures, and/or plans are
approved by the cognizant design engineer. The cognizant quality engineer
reviews and provides comments for resolution prior to issuance of the test
specification and procedure.

Test procedures incorporate or reference:

1. The requirements and acceptance limits contained in applicable design
and procurement doctrnents.

2. Instructions for performing the test.

3. Test prerequisites such as:

o Calibrated instrtrnentation,

o Adequate and appropriate equignent.

Trained, qualified, and licensed or certified personnel,o

o Cmpleteness of its to be tested.

o Suitable and controlled envirornnental conditions.
Provisions for data collection and storage.o

4. Mandatory inspection hold points for witness by cwner, contractor, or
inspector.
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5. Acceptance and rejection criteria.

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

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
inspector for compliance with the test prerequisites cited in the released test
specification. Test results are recorded, verified by GA Quality Assurance or 7

Quality Control personnel when appropriate, and the test report is evaluated by
the cognizant design authority to assure that the test requirenents have been
satisfied. Similar test controls are utilized for shipping packages for radio-
active material prior to use.

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

17.11.2 Construction Test h

Construction testing includes contractually required tests perfomed to
verify that a system or component is ready for preoperational and operational
testing. Test specifications prepared by GA or at GA's direction are reviewed
by cognizant personnel of Quality Assurance. The test specifications require

7subnittal of a test procedure and Quality Assurance is included in the review
of the test procedure. The test procedure shall define the conditions and

equipnent required for the test, the sequence of test operations, and the
acceptance criteria as outlined above. Inspectors responsible to the senior

site representative of Quality Assurance monitor construction tests that are |7
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
applicable procedure.
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17.11.3 Doeratian=1 Testina (In-Reactor)

In-Reactor operational testing, such as physics testing, is the responsi-
bility of the Owner. For the initial loading and physics test program,

requirements of physics testing for the core are delineated in written pro-
cedures provided to the Owner by GA. Cognizant GA personnel will provide
assistance to the Owner, as appropriate, and will be available for consultation
relative to test program details.

;

|

.

k
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[ 17.12 CONTROL OF EASURING AND TEST QUIPENT

Measuring and test equignent used for acceptance of products manufactured
by GA are identified with unique ntznbers which are recorded on maintenance and
calibration records maintained by the responsible GA calibration facility.

Each record doctanents the frequency of calibration specified in the controlling
Quality Procedure, the calibration history and maintenance actions taken', and
the custodian of the equipnent. Items are calibrated periodically by the

responsible GA calibration facility or a QA-approved supplier of calibration
services in accordance with predetennined calibration interval tables based on

frequency of use, required accuracy, stability characteristics, and other

conditions affecting measurement control. The records are arranged by recall-

for-calibration dates to effect recall of equipnent not suttnitted at the

specified intervals. When equignent size pennits, a calibration sticker is

attached as visual evidence of calibration and the due date of the next cali-

bration. Suppliers and subcontractors are required to establish and implement
equivalent controls as described in this section for procured items, as

applicable.

For GA-manufactured itens, the facility for calibration of standards

furnishes a certification doctanent that identifies the calibrating standards

used and their accuracies. These documents are maintained by the responsible
GA calibration facility. External suppliers of calibration services are

evaluated for QA approval as described in Section 17.7 of this report (i.e. , by
facility survey) to detennine if the facility has the required capability to

meet the accuracy requirements and has a suitable control system in place to

assure validity and traceability of its calibrations. Periodic audits verify

that this capability is maintained.

.
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Standards used to calibrate measuring equipnent or calibration standards
have an uncertainty (error) no mere than one-fourth of the uncertainty of the
equipnent or standard being calibrated. The acceptability of an uncertainty |

greater than this requires a case basis evaluation by the cognizant quality
engineer.

Calibration is performed against standards of known accuracy. Standards
traceable to the National Bureau of Standards, or other nationally recognized
standards as appropriate, are used when they are reasonably available to

industry. When such standards are not available, the method of calibration
used is doctanented and retained in the calibration files. Calibration is

performed under envirornnental conditions commensurate with equignent accuracy
requirements.

If an instrtanent is found to be out of calibration, the responsible
manager or designee conducts and doctanents the results of an investigation to
detennine the validity of previous inspections, the quality status of itens
previously measured with the unacceptable instrument, and the need for
performing additional inspections.

Suppliers are required to establish and implenent equivalent controls for
procured items, as applicable.

1
i

!
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17.13 HANDLDIG, SIORAGE, AND SHIPPING

Requirements for handling, storage, shipping, cleaning, and preservation
will be specified on drawings, specifications, and procurement docments in
accoruance with Regulatory Guide 1.38 during the design phase or prior to
procurement of the item for power reactor components. Fuel shippia; containers
are designed, tested, and licensed by the NRC in accordance with requirements
stipulated in 10CFR71 and associated governing codes.

The cognizant design engineer is responsible for defining the measuras
for special packaging, shipping, storage, and handling of materials and

products in accordance with governing code and regulatory requirements or other
requirements which he detemines will provide equivalent protection and

control. These measures are intended to prevent loss, damage, deterioration,
degradation, and substitution, and will specify any necessary provisions for
special protective enviroments.

For GA manufacturing operations, these requirements are specified on the
traveler authorizing 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
Procedures, quality procedures and instructions, and in the Special Nuclear
Material License.

i

Verification of ' inclusion of the appropriate quality requirements in

design docments, procurement docments, packaging and handling procedures, and

instructions is accomplished by Quality Assurance or Quality Control (as appro- ||7
priate) review of the particular docment involved as described in Sections

17.3, 17.4 and 17.6 of this report.

i
l

l
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17.14 INSPECTION, TEST, AND OPERATIIE 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), or " Reject." Part and serial nmbers of the item trace it to the

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

fabrication. (Operational status tags will be used during site installation

and test operations by the site construction QA organization 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, system, 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 7

Quality Control personnel.

QualitySystemsisresponsibleforthedesign, control, issuance,anduse| 7

of inspection, welding, and quality engineering stamps and quality status tags.

Bypassing of required inspections, tests, and other critical operations,
controlled through docmented measures that require Quality Assurance or

Quality Control personnel concurrence, are handled in accordance with GA's
procedures for handling nonconforming materials, parts, and components, as
described in Section 17.15 of this report.

i Suppliers and subcontracters are required to establish and impleent

| applicable controls equivalent to those described in this section for procured
I ites,

t

I
l

i
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17.15 NONODNFORMING MATERIALS, PARTS, OR (DMPONENIS

For GA-manufactured ites, a Nonconfonnance Report System is used by GA

under the control of Quality Assurance to doctment discrepancies and to obtain || 7
authorized dispositions of discrepant parts, components, systems, or struc-

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

serial ntabers on the traveler, test procedure, or on a master log.

When a nonconfermance is first detected, either by GA Manufacturing or
Quality Assurance / Quality Control personnel, a Hold tag or Notice of || 7
Discrepancy tag is attached to the iten(s) where practical, and the

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

discrepancy is recorded on the Nonconformance Report (NR) by Quality personnel.
The cognizant inspection supervisor or quality engineer consults with

predetermined qualified people of other departments to arrive at an approved
disposition. Dispositions provided are "Use-As-Is," " Rework," " Repair,"
"Rej ect, " and " Return to Supplier." The terms "U se- As-Is, " " Repair," and
" Rework," as used by GA, are as defined by ANSI N45.2.10.

Repair (except for a routine weld joint rework made in compliance with
the original welding procedure before the item leaves the area where the

original welding was performed) is not performed on ASME Code Section III

materials, fabricated parts, or components without concurrence of the

Authorized Nuclear Inspector. Radiographs and procedures for weld joints

requiring repairs are made available for Authorized Nuclear Inspector review

and are inspected to the same criteria as the original welds.

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"

dispositions of nonconforming itens. The Board is comprised of representatives
technically qualified and knowledgeable in the engineering nature and end use
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of the nonconforming iten(s). For ASME Coda Section III ites, a GA register:d
Professional Engineer, competent in the fuel of pressure vessel 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

production.

Suppliers use the GA NR form to request GA MRB consideration of dis-
crepant items for acceptance or repair, forwarding the completed NR to GA with
supporting detail sufficient to pennit a proper judgement to be made. Quality
Assurance representatives also use the NR to initiate action on nonconformances
identified during their activities relative to procurements.

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

ments, as stated or referenced on the NR, have been satisfactorily accomp-
lished, cognizant QA or QC personnel will stamp or sign and date the NR and || 7
release the item for further processing. Copies of completed NRs relative to

"Use-As-Is" or " Repair" of safety-related items are forwarded to the Owners or
their designated representatives in a timely manner after disposition of the NR

to assure that the custaner has this information before the itms are received
at the site.

Quality reports are generated by Quality Assurance to identify quality || 7
activities and problems and the effectiveness of corrective action taken. Such

reports are distributed to the President, cognizant Vice Presidents, Division

Directors, and to managers of the appropriate departments.

At the construction site, the Nonconformance Report form and the MRB

perform the same functions as at GA to control the construction activities of

GA subcontractors. Nonconformance Reports are logged by the GA QA senior site
7

representative.
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17.16 CORRECTIVE ACfION

GA Quality Assurance operates a Corrective Action Request (CAR) system || 7
for docmenting 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 || 7
reporting. '

Each CAR is channeled through Quality Assurance for logging and trans- || 7
mittal to the manager (s) responsible for defining and implementing corrective
action.

.

The recipient doctments 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 || 7
the adequacy of the proposed actions and schedules. Evaluation is performed
jointly by senior QA personnel and the CAR initiator. !! 7

Each entry in the CAR log remains open until Quality Assurance verifies ||7
that the corrective action has been accmplished. 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

forwarded to the Manager, Quality Assurance for investigation, corrective || 7
action, and reply. Additional corrective action measures associated with
audits are discussed in Section 17.18 of this report.

,
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Corrective action requirements consistent with 10CFR50 Appendix B or

10CFR71 Appendix E requirements are specified or referenced in procurment
docments.

-

17.17 QUALITY ASSURANCE RECORDS

Specific records that are evidence of performance and acceptance of

activities affecting quality are identified in the engineering design docu-

ments, inspection and test procedures, and inspection records. Applicable
types of records and storage requir ments are in compliance with ANSI
N45.2.9-1974. Most records are microfilmed and indexed for computerized

retrieval. Microfilm duplicates are stored in remotely separated facilities.

Records that are not microfilmed are stored in facilities constructed to

prevent record detericration fra enviromental conditions such as hmidity,

temperature, flooding, and damage due to fire or biological agents (such as
insects or rodents).

The responsibility for obtaining, maintaining, and verifying timely

delivery of the records to the construction site lies with the Project ||7
Engineer-QA. The retention and disposition 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 ||7
procedures provide complete accountability, retention, and retrieval informa-,

tion for Quality Assurance records used to detemine, or created to record,

cmpliance of GA products. As a minimm , product data records shall include:

1. Copies of GA unpriced procurement doc ments.

2. Configuration data including all "Use-As-Is" and " Repair" Nonconfor-

mance Reports (NR).

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

applicable.

4. Copies of QA werk releases.
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Pricr to final item acceptance, QA/QC personnel review work documents
such as inspection and test procedures and manufacturing travelers to verify
(1) that evidence exists for the completion and/or verification of a manufac-
turing, inspection, or test operation; (2) results of the inspection or test;
and (3) information related to nonconfomances, inspector identification, and
item acceptability. Such verification is evidenced by Quality Assurance or
Quality Control personnel stamping and signing the doctments for "Make" items.
Initials are pemitted in lieu of signatures, with cross-indexed initials and

signature lists as a part of the permanent record. Suppliers are required to

provide equivalent verification for GA " Buy" ites.

. .
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17.18 AUDITS

The requirements of ANSI Standard N45.2.12, as modified by Regulatory
Guide 1.144, are impleented by GA Quality Assurance. The system of reporting ||7
the results of internal audits differs slightly fra the standard in that the

results and corrective action commitments are compiled in a single audit
report. The GA system is given in the following paragraphs.

The Quality Assurance docmented procedures for conducting audits of the ||7
activities affecting quality within the GA and supplier organizations require
that each audit be performed to an approved audit plan and checklist. The

checklist identifies the points that are to be checked during the audit to
verify 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
program and of the effectiveness of the QA program in the audited areas.
Additionally, the audits include the evaluation of work areas, activities,'
processes, and items, and the review of docments and records. When

appropriate, these audits will also include periodic reinspections/ tests of
previously accepted it m s to assure validity of the documents and records.

Schedules of audits of the QA Program are established to coincide with
and highlight the various organizational activities during the design,
procurement, fabrication, construction, installation, and testing phases of the
project. Active elments of the GA QA Program are audited by Quality Systems ||7
at least once each year, and the frequency is increased for more important

| functions. Audits of GA's suppliers and subcontractors of safety-related itms
are performed by GA QA. These audits are detemined by the nature and phase of ||7

| fabrication activity and by the criticality of the itms involved. Audit
i schedules and plans are coordinated with the Owner, the architects and
(

| engineers, and the constructor (s), as appropriate for their information and
participation.

|

|
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Follow-up audits to verify the effectiveness of docmented corrective

actions are coordinated by QA in accordance with procedures contained in the GA ||7
Quality Assurance Manual.

Quality Systems provides assistance to the Project Engineer-QA and/or the ||7
Quality Control Manager during all regulatory agency and custmer 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 docmented findings are concurred
with and understood, and that the necessary action is taken to correct the

deficiencies revealed.

Audit reports are distributed by Quality Systes to the appropriate Vice
7

President (s) and to the Quality Assurance Manager, as well as to the other
cognizant 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 ||7
architects and engineers, and the constructor (s). These audit reports, which
reflect quality trends or deficient areas, provide management with an

indication of the effectiveness of GA's QA Program. In addition, overall

effectiveness of GA's QA Progra is assessed yearly by upper level GA manage-
ment personnel, as described in Section 17.2 of this report. ||7

QA auditors are selected for their knowledge of the Quality Assurance

system as it affects the operations to be audited. Where specific knowledge 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

operations have no direct responsibility for the operations to be audited. GA

may use approved consultants to perform audits when deemed appropriate.
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GA Quality Assurance maintains files of plans used, audits conducted, and || 7
resulting actions. These files are available for custmer access at the GA
facility in San Diego, California.

Suppliers and subcontractors are required to establish and implement
equivalent audit controls at their facilities and their supplier's facilities.

:
i
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ITABLE 7-1

I

GA IMPLEN!3fTIlO DOCUENTS

:

10CFR50 Appendix B
GA Implementing 10CFR71 Appendix E

Document Title Criteria Description

GA Quality Organization I Identifies organizations
Assurance Manual and their relationships
(QAM), Quality in perfonnance of activ-

Procedure (QP) ities affecting quality.
No. 1

QAM, QP No. 2 QA Program II Describes basic methods
for establishing a docu-
mented QA Program that
implements requirements
of Appendix B to 10CFR50,
Appendix E to 10CFR71 and
centracts with custmers.

QAM, QP No. 3 Design Control III Describes design control
measures established for
HTGR structures, systems,
and components to be
delivered.

QAM, QP No. 4 Procurement IV Describes procedures for
Doctznent Control assuring that applicable

regulatory requirenents,
design bases, and other
requirements necessary to
assure adequate quality
are suitably included or
referenced in doctanents
for procurenent of
material, equipnent, and
services.

QAM, QP No. 5 Instructions, V Establishes measures for
Precedures, and the preparation and
Drawings implementation of

detailed procedures for
all organizational
activities at GA that
have an effect on
requirements prescribed
in the QAM.
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TABLE 17-1 (Continued)

10CFR50 Appendix B
GA Implementing 10CFR71 Appendix E

Docm ent Title Criteria Description

QAM, QP No. 6 Docment Control VI Establishes measures to
control issuance of
docm ents, and changes
thereto, which prescribe
requirements that estab-
lish or evaluate product'

quality. Such docments
are those used directly
as a basis for achieving
or determining compliance
of deliverable items with
the requirenents.

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

conform to procurement
docments.

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

assemblies within GA
scope of supply.

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

cesses such as welding,
heat treatznent, cleaning,
and nondestructive
examination.

QAM, QP No.10 Inspection X Establishes requirenent
Program that activities affecting

quality of deliverable
items be inspected to
verify confonnance with
documented instructions,
procedures, and drawings.
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TABLE 17-1 (Continued)

10CFR50 Appendix B
GA Implenenting 10CFR71 Appendix E

Docunent Title Criteria Deccription

QAM, QP No.11 Test Control XI Defines measurqs for w "-
trol of tests perfonned
prior to shipnent to
assure that equipnent
will perfonn satisfactor-
ily in service. (Does
not apply to nonopera-
tional tests such as
hydrostatic, helinn leak,
radiographic, or other
nondestructive tests.
Such tests are controlled
by requirenents of

Procedure No. 9.)

QAM, QP No.12 Control of XII Describes requirenents
Measuring and and procedures for cali-
Test Equipnent brating measuring and

test equipnent.

QAM, QP No. 13 Handling, XIII Establishes procedures
Storage, and and responsibilities for

Shipping assuring that proper
methods, materials, and
equipnent are used in
handling, preservation,
storage, and shipping of
products in compliance
with applicable specifi-
cations and contractual
requirenents.

QAM, QP No.14 Inspection, Test XIV Defines procedure and
and Operating responsibilities for

Status indicating inspection
status of parts and
materials throughout GA
processing for contract
end-iten application.

.
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TELE 17-1 (Continued)

10CFR50 Appendix B
GA Implementing 10CFR71 Appendix E

Doctanent Title Criteria Description
,

QAM, QP No.15 Control of XVI Establishes procedures
Nonconformin;; and responsibilities for
Items identification, segrega-

tion, review, and dispo-
sition of nonconfcrming
parts and materials
throughout GA processing
for contract end-item
application.

QAM, QP No. 16 Corrective Action XVI Establishes requirements
and procedures for cor-
rective action within the
General Atcxnic Quality
Assurance program.

QAM, QP No. 17 Quality XVII Establishes measures for
Assurance Records retention and retrieval

of Quality Assurance
records, defined as
documents that furnish
evidence of compliance of
safety-related deliver-
able hardware and of
activities affecting
quality.

QAM, QP No.18 Audits XVIII Establishes requirements
and procedures for audits
to verify effectiveness
of GA QA Program.

QAM, QP No. 19 Authorized N/A Establishes requirements
Nuclear associated with perfor-
Inspector mance of Authorized

Nuclear Inspection
activity for GA work
under the ASME Code.

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

and maintaining programs
for indoctrination and
training of personnel who
perform activities

affecting quality of GA
products / services.
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TABLE 17-2
TYPICAL LISTING OF GA EQUIPENT

-N
Quality Assurance Progra

Applicability to Structures, Systes, and Caponents
Applicant Power and Light ca pany

Power Station Nuclear Steam Systea
.

Froject No. Tvoical Custmer: Owner Power & Light Comoany

Approved: _ . Approved:
Project Manager Director, Engineering Division

\

N

Approved: '

Director, Fuel Design Division

This table lists individual structures, systems, and components established as
safety-related within GA's scope of supply in accordance with definition
prescribed in introduction to Appendix B,.10CFR50.

__'
,

.s

STRUCIURES, SYSTE)E, AND COMFONENTS SUBJECT TO GA QA PROGRAM

Reactor systems '

.

Reactor Core % ',s

~

Fusi elenents
~'

'
'

. .

Reflector elenents
Lateral restraint structure \

'

Core support structure,

| Plenun elenents , s

Control Rods and Drives -

Control rods
Control rod guide tubes
Control rod drives -

Rod-in limit indication - -

Single rod withdrawal interlocks '

Flow control valve '

,

Reserve shutdown -

s
| Hoppers

_

Actuators
,

Reserve shutdown neutron adsorbing material '

Guide tubes '
-

Essential instrunents & centrols '

s <.

, ,b
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TABLE 17-2 (Continued)

Reactor Coolant and PCRV and Engineered Safety Features

PCRV and Internals

Reinforcing components
Prestressing components
PCRV liners
Penetration & closures
Thennal barriers & cover plates
PCRV penetration flow restrictors
PCRV liner cooling system
Permanent side reflectors

PCRV Pressure Relief

Safety valves
Manual block valves
Rupture disc
Piping to and including safety valves

,

PCRV Seal and Purge

Penetration purge check valves
Essential instrments & controls

s

Primary Cooling

Steam generators
Main circulators
Main circulator turbine
Speed control & bypass valves
Helim shutoff valves
Shutoff valve actuators & power supplies*'

Essential instrments & controls
Piping & valves required for operation of the primary coolant

shutoff valves
! Piping & valves frm the PCRV to the moisture monitoring &
p reactor pressure instrments
- . ' . , s _. ...

N Core Auxiliary Cooling (Essential m rtions of)
,

'

Auxiliary cirhulators
Auxiliary hest exchangers

i Auxiliary circulator motors & power supply
; Helim shutoff valves
| * Essential instr ments & controls

# Piping & valves required for system operation

|
l * System where integral responsibility has not been defined or will be shared

-between GA and the architects and engineers.
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TABLE 17-2 (Continued)

Reactor Coolant and PCRV and Engineered Safety Features (Continued)

Auxiliary Circulator Service (Essential Portions of)

Circulator motor-cooling modules
Essential instrtments & controls
Circulator motor-cooling piping & valves
Buffer helita piping & valves to first isolation valve

Containment Isolation

Essential instrtments & controls

Instrumentation and Controls

Plant Protection

Sensors
Logic circuit instrtments
Wiring & connections
Signal detectors, amplifiers, or conditioners

Auxiliary Systems

Fuel Handling and Storage

Fuel handling machine
Fuel transfer cask
Reactor isolation valve
Fuel transfer dolly
Fuel storage wells -

Auxiliary service cask
* Piping & valves for cooling fuel storage wells

JLeactor Plant Cooling Water (Essential cortions of)

Essential piping & valves

* System where integral responsibility has not been defined or will be shared
between GA and the architects and engineers.
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TABLE 17-2 (Continued)

Helium Purification (Essential Portions of)

Regeneration module
Piping & valves fra the high tenperature filter adsorber

to & including the second isolation valves
Piping & valves in regeneration section

Radioactive Gas Recovery System

011 Adsorber
CO2 adsorberDryer
Adsorber coltans
Chillers
C mpressors

' Piping & valves necessary to maintain systen integrity

i

.

' System where integral responsibility has not been defined or will be shared
between GA and the architects and engineers.
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TABLE 17-3
CODES AND REULATION COMPLIANCE

GA's Quality Assurance Program complies with the following docments except as
noted.

Doctanent No. Title Exceptions

Regulatory Guide 1.26 Quality Group Classification and 2
(Rev. 3, Feb.1976) Standards

Regulatory Guide 1.28 Quality Assurance Progr e Requirments
(Rev. 2, Feb.1979)

Regulatory Guide 1.29 Seismic Design Classification 2
(Rev. 3, Sept. 1978)

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

Instrtanentation and Electric Equipnent

Regulatory Guide 1.31 Control of Stainless Steel Welding 1
(Rev. 3, April 1978)

Regulatory Guide 1.37 Quality Assurance Requirments for Cleaning
(dated 3/16/73) of Fluid Systes and Associated components

of Water-Cooled Nuclear power Plants

Regulatory Guide 1.38 Quality Assurance Requirments for Packaging /
(Rev. 2, May 1977) Shipping, Receiving, Storage, and Handling

of Items for Water-Cooled Nuclear Power Plants

Regulatory Guide 1.39 Housekeeping Requirments for Water-cooled
(Rev. 2, Sept. 1977) Nuclear Power Plants

; Regulatory Guide 1.54 Quality Assurance Requirments for Protective
j (dated June 1973) Coatings Applied to Water-Cooled Nuclear
i Power Plants

Regulatory Guide 1.58 Qualification of Nuclear Power Plant
(Rev. 1, Sept. 1980) Inspection, Examination, and Testing Personnel

Regulatory Guide 1.64 Quality Assurance Requirments for the Design
(Rev. 2, June 1976) of Nuclear Power Plants

t
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Table 17-3 (continued)

Docunent No. Title Exceptions

Regulatory Guide 1.70.6 Additional Information for Quality

(Rev. 2, June 1976) Assurance During Design and Construction

Regulatory Guide 1.74 Quality Assurance Tenns and Definitions
(dated Feb. 1974)

Regulatory Guide 1.88 Collection, Storage, and Maintenance of
(Rev. 2, Oct. 1976) Quality Assurance Records for Nuclear

Power Plants

Regulatory Guide 1.116 Quality Assurance Requirments for
(Rev. O-R June 1976) Installation, Inspection, and Testing

of Mechanical Equipnent and Systems

Regulatory Guide 1.123 Quality Assurance Requirenents for
(Rev. 1, July 1977) Control of Procurement of Items and

Services for Nuclear Power Plants

Regulatory Guide 1.144 Requirenents for auditing of Quality
(Rev. 1, Sept. 1980) Assurance Progran for Nuclear Power Plants

Regulatory Guide 1.146 Qualification of Quality Assurance Progran
(August 1980) Audit Personnel for Nuclear Power Plants

Notes:

1. GA con:mits to this Regulatory Guide to the extent defined in the ASME
Code, Section III.

2. Exception as docunented in Section 17.3 7 for GA Quality Assurance.
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