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8. Section 1.2.3.3 Removed Reprographics Services from responsibilities of Manager, Safety,
Security, and Uconsing, to reflect current organization.

9. Section 1.2.3.4 Combined responsibilities of Manager, Miteriala and Scheduling, rather
than listing as reporting managers' responsibilities.

10. Section 1.2.3.5 Changed title of Ungen manager reporting to Vice Praident, Operations
Division, to reflect current organization. Added statement that ANFGmbH Cuality Assurance
receives program direction from the Manager, Quality Assurance.

11. Section 1.2.3.6 Added position of Manager, Manufacturing Engineering to reflect current
organization.

12. Section 2.8 - Added statement that OA Program updates may be distributed within ANF prior
to issuance of revised document.

13. Section 5.5,1 - Changed location of special process operator procedures from Certification
Standards to Quality Control procedures and Process Specifications to reflect current
practico.

14. Section 8.2 -In Paragraph 4, changed title of organization producing manufacturing order
routers to reflect current organization.

15. Section 11.1 In fourth paragraph, changed required concurrence of PTA summaries from
Operations Richland to Quality Control to reflect current organization.

16. Sections 11.2,11.3, and 11.4 were renumbered to 11.1.1,11.1.2, and 11.1.3, for numerical
consistency.

17. Section 13.1 - Changed titles of various organizations responsible for handling storage and
shipping to reflect current organization.

18. Section 17.2 - Changed microfilming authorization from Manager, Safety, Security, and
Ucensing, to Manager, Corporate information Services, to reflect current organization.

19. Revised organization charts of Figure 1 and Figure 2.

20. Minor editorial changes (not indicated by * In right margin).
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'

0.0 INTRODUCTION

The' purpose of this document is to describe the elements of the Advanced Nuclear Fuels
Corporation Quality Assurance Program which are applicable to the nuclear safety related
aspocts of engineering services, the design, procurement, and fabrication of nuclear fuel
components and assemblies, and to show how these meet the quality assurance requirements
of Title 10, Code of Federal Regulations, Part 50, Appendix B.
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1.0 ORGANIZATION

1.1 Corporate Oraanization

Advanced Nuclear Fuels Corp. is wholly owned by Siemens Corp., which is wholly owned by *

Slemens AG. ANF is incorporated in the State of Delaware and has its principal offices at 155 *

108th Avenue NE, Bellevue, Washington,98009, with research/ technology and engineering facillt-
les at Richland, Washington, and nuclear fuel manufacturing plants at R,chland, Washington and
Ungen, West Germany.

._

:

1.2 Comoany Oraanization

Advanced Nuclear Fuels Corp., hereafter referred to as ANF,is responsible for the establishment
and execution'of the quality _ assurance program for engineering services, and the design,

i procurement, and fabrication of nuclear fuel assemblies and has established an organization, as
shown in Figures.1 and 2, to meet thb responsibility. The Quality Assurance Manager is
responsible for the establishment and execution of the quality assurance program. This position
reports to the President, and has the authority to identify quality problems, to initiate remedial
action, and to verify implementation of corrective action.

Responsibilities of key individuals are as follows:

1.2.1 President

The President of ANF is re'.ponsible for establishing the Corporate ANF Ouality Assurance Policy,,

i -including goals and objectives, and ensuring that Company operations are carried out in full
'

compliance with the policy. He is responsible for assuring that all personnelin key positions are
qualified to execute their assigned functions and responsibilities. Verifications of conformance
to established quality requirements for safety-related items is accomplished by individuals or
groups who do not have direct responsibility for performing the work being verified.

Other significant responsibilities of the President include establishing the company's organization.
al structure and defining the participating management roles, and providing adequate resources.

1.2.1.1 Manaoer. Quality Assurance

! _ The Manager, Quality Assurance reports to the President, and 'Is responsible for providing Quality
Assurance program management for all ANF-acilvities. The Manager Quality Assurance is
responsible for the overall establishment and execution of the Quality Assurance Program for

L engineering services, fuel and related component design, and fabrication operations. He is
L charged with no direct product engineering or manufacturing responsibilitles and is responsible

*

for interpreting quality requirements, and for cofining, developing, administorir , executing, and

:-

-- _ _
- - - ,
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.

auditing the Quality Assurance Program In accordance with quality requirements. He has detall
responsibility for the implementation of the quality assurance related activities, including stop
work authority.- in matters pertaining to. Quality Assurance, he also has direct lines of
communication to the Vice President, Engineering Division, to the Vice President, Operations
Division; and to the Vice President, Commercial Division. Specific responsibilities include:

a) Preparing, interpreting, and administering Quality Assurance Procedures and program
documents.'

.

b) Assuring that Quality Assurance Procedures for fuel fabrication and engineering services
are workable and consistent with the overall Quality Assurance Program.

,

c). - Ordering work stopped when the seriousness of a condition adverse to quality warrants
such action in order to maintain the requisite quality.

d) Providing and executing an audit program, including follow-up audits, as required, of
internal operations and vendor quality assurance programs to assure that quality,
engineering, design, manufacturing, purchasing, and other related requirements are being

- met.

-e) Providing indoctrination and training in Quality Assurance requirements and practices to
promote the understanding of quality requirements throughout the organization.

|} Interfacing-with customers and government agencies on their audits of engineering
services, and fuels and related component design and manufacturing activities.

._

g) Monitoring and conducting corrective action follow ups for Quality Assurance activities,

. h) . Reviewing customer contracts for compliance to OA Program rc , 4rements.

1) Providing the necessary organization for carrying out the required Quality' Assurance
functions.

-1.2.2 Vice President. Enoineerino Division

The Vice President, Engint 'ing Division reports to the President, and has authority for the day-
to day conduct of the company within the assigned areas of responsibility, including Fuel Design,

- Fuel Engineering and Ucensing, Technical Projects, Research and Product Development, and *

Corporate'Information Services. He ensures that company operations in his assigned areas of
responsibility are carried out in full compliance with established policies and guidelines. He is
also responsible for producing the desired results within the allocated resources and for reporting

,

of results to the President.L

|.
L
o
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1

i

1.2.2.1 Manacer. Fuel Deslan I

The Manager, Fuel Design reports to the Vice President, Engineering Division, and is responsible
for preparation and integration within ANF of the mechanical design drawings and specifications,
stress analysis, and Parts Usts. Reporting to the Manager, Fuel Design are BWR and PWR

,

Design, Design Coordination, Design and Drafting, and the Ungt;n Plant Engineering represen-
tative.

1.2.2.1.1 Prolect Enaineers

Project Engineers report to the Managers, BWR and PWR Design, or to the Manager, Fuel
Design, and are assigned to specific reload projects. They are responsible to line management
for integration and coordination of engineering activities to produce the fuel design and analysos
and providing liaison with operations in procurement and fabrication ectivities.

1.2.2.1.2 Component Coordinators

Component Coordinators typically report to the Managers, BWR and PWR Design, and are *

charged with responsibility for maintaining uniformity of product and material specifications for
a given product component, such as tie plates, pellets, cladding, and spacers over the multiplicity
of product lines. The component coordinators provide specialized technology and maintain
uniform design standards and nomenclature in keeping with the latest materials technology and
fabrication processes for the designated product component.

1.2.2.2 Manaaer. Fuel Enaineerina &, Ueensina

The Manager, Fuel Engineering & Ucensing, reports to the Vice President, Engineering Division,
and is responsible for providing nuclear and thermal hydrau'ic analyses of fuel assemblies, cores,
and reactors and their protective systems. This includes techical support to customers, as
needed, for lleensing of ANF fuel. Also hcluded are computer software and related services as
required for on line monitoring of reactor power distribution.

1.2.2.3 Manaaer. Research & Product Develooment

The Manager, kesearch & Product Development, reports to the Vice President. ngineering
Division, and is responsible for research and development activities, including thennal-hydraulic
and other now fuel design development and testing, and supporting software products such as
fuel porformance models and computer codes. Matorials research end cognizance of status of
nuclear fuels technology developmenta fall under the purview of this organization.

t
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2

e

-
,

r

1.2.2.4 Manaaer. Corporate Information Services *

The Manager, Corporate Information Services, reports to the Vice President, Engireeering Division,
and is responsible for providing computing tools, facilities and support for fuel design and
engineering services analyses, and for manufacturing and financial systems. including Document
Control.

1.2.2.5 Mansaer. Technical Projects

The Manager, Technical Pro}ects, reports to the Vice President, Engineering Division, and is
responsible for providing project management of fuel reload and lead assembly projects, special
services projects, and major new product development programs, Responsibillities also include
coordination and preparation of technical proposals, and preparation of cost estimates for
commercial proposals. .

1.2.3 Vice President. Operations Division

The Vice President, Operations Division reports to the President, and has authority for the day to-
day conduct of the company within assigned areas of responsibility, including Quality Control, *

Manufacturing Engineering Shop Operations, ANFGmbH Ungen, Materials and Scheduling and
Safety Security and Ucon&c. He ensures that company operations in his assigned areas of
responsibility are carried out in full compliance with established policles and guidelines, He is

: responsible for producing the desired results within the allocated resources and for reporting of
tults to the 'tesident.

' .3.1 Manaaer. Quality Control
The Manager, Quality Control reports to the Vice President, Operations Division, and has the
responsibility for implementing the Quality Assurance Program in the manufacturing process. The

. Manager, Quality Control is independent of the Managers, Plant Operations, and Components
and Support Machining, thereby assuring independence in carrying out the functions of checking,
inspection, process surveillance, or otherwise verifying that the work has been performed ~

,

satisfactorily and that the product conforms to specifications and process parameters.
Figure 2 shows the organizational delineation and supervisory personnel reporting to the Quality
Control Manager, Specific responsibilities of the Manager, Quality Controlinclude:

a)- Developing and operating the analytical laboratory and physical testing laboratory such
that they are capable of meeting intemal and customer requirements for analytical
services and physical test!ng or, alternatively, securing and auditing outside service
vendors,

;

b) Preparing the Quality Control Program relating to vendor inspection activities and off site
source surveillance. .

,

I'

I
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c) Preparing recolving inspection, in process and finat inspection Quality Control Standards.

d) Preparing techniclan cortification standards and monitoring performance of related
*

qualifications,

c) Administering 150 system of material, component, and production releases.

f) Performing receiving Irispection, specified in process, and final inspections, including
nondestructive testing of components ano products por issued Quality Control Standards.

g) Performing process control surveillance and follow up.

h) Withholding from further processing any compononts, subassemblics, or fuel bundlos
whose quality is in question and/or to ordor work stopped when conditions advorse to
quality exist.

1) Administering and maintaining the quality control records related to products.

j) Administoring and maintaining the inspection gago calibration and control system.

1.2.3.2 yarlous Shop Ooorations Manaaors

The Managors, Plant Operations, and Compononts and Support Machining, (hereafter reforrod
to as Shop Oporations) report to the Vice President, Operations Division and are responsible for *

fuel manufacturing and related facilitios including responsibilities for UO, and special fuels
operations, machino shop oporations, component fabrication, for oxocuting the Quality Assuranco
Program related to their activities, and for comple'lon of fabrication operations within establishod
fabrication schedulos.

1.2.3.3 Mannaer. Safety. Security. and Licensina

The Manager, Safoty, Security, and Uconsing reports to the Vice President, Operations Division,
and is responsible for plant physical security, radiological and industrial safoty, and regulatory *

compilance.

1.2.3.4 Manaaor. Materials & Schedulin_g *

Tho Managor, Materials & Schoduling reports to the Vice President, Operations Division.
Specific responsibilitios includo:

a) Schoduling and coordinating the flow of materials, specifically fuel hardware Itoms, from
procurement through final assembly and shipping.

_ _ _ - _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - ___ _______-____ ______-_______ _ _ _________ ____ _ _ - _
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b) Preparation of procurement documents which assure that fuel hardware items are
procured on schedule and comply with the applicable Product and Material Specifications

,

and Quality Assurance requirements. !,

c) Execution of the purchasing and logistics functions to support the manufacturing
operation.

d) Approving and executing purchase documents which assure that materials and
components are procured on schedule and comply with the applicable Product and
Material Specifications and Quality Assurance requirements.

e) Assisting in the evaluation of vondors' capabilities.

f) Providing an interface betwoon vondors and Advanced Nuclear Fuels,

g) Maintaining the approved vendor list,

h) Interfacing with other groups on purchased material, vendor schedules, quality and
corrective actions.

1) Maintaining storage facilities and services for purchased material and components.

j) Shipping completed fuoi assemblies and other material,

k) Planning of requirements and initiating purchase requisition for fuel hardware.

1) Maintaining inventory control of fuel hardware.

1.2.3.5 Manacor. ANFGmbH Lincon *

The Manager, ANFGmbH Ungen reports to the Vice-President, Operations Division, and is
! responsible for the overall management of the Ungen fabrication plant within the constraints

imposed by the product, process, quality assurance, licensing, and safety requirements. The
specific organizational breakdown and responsibilities of the Ungen Plant are described in the
Ungen OA Manual, ANFG 4.008. The ANFGmbH Ouality Assurance group recolves program
direct!on from the ANF Manegor, Quality Assurance.

i

!

|
|

.
_
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1.2.3.6 Manacor. Manufacturina Enalnoorina *

The Managor, Manufacturing Engineering reports to the Vico President, Oporations Division and
is responsible for all Process Engincoring and Plant Engincoring including Maintenanco.
Rosponsiblitlos of the organitation include:

a) Providing engincoring support to plant operations in the areas of facilitlos, equip.
mont/ tooling and maintenance,

b) Periorming plant and facility maintenanco.

c) Prov! ding revised fabrication processos and Process Specifications,

d) Providing routino process and engincoring support in the aroas of manufacturing methods
and standards and coordinating automation activitlos.

1.2.4 Vice President. Commercial Division

The Vice Prosidont, Commercial Division reports to the Presidorit and directs the following
activitios:

1.2.4.1 Contract and Proposal Administration

The Contract and Proposal Administration organization is responsible for providing the primary
contractual intorface with the customer, coordinating ANF activitios to assure that contractual
requirements are bolng mot, and reporting to the customor on the status of those activities.

1.2.4.2 Customer Services Enalnoorina

Customer Sorvicos Engineering reports to US Marketing, and is responsible for providing
tochn! cal support to the Commercial Division, performing the role of primary customer contact
on noncommercial mattors, and in arranging appropriate technicalinteraction with the customer.

1.2.4.3 f_vo! Performanco

Fuel Performance reports to Fuol Warranty & Sito Sorvices, and providos for monitoring of fuel
performanco during and after irradiation, and supplios important foodback to the design process.
They also perform on sito nondostructivo examination and repair /roconstruction of fuel
assemblios. On sito rowork/ropair/ reconstitution of fuel assemblies requires acceptance
inspection by a designated, qualified individual other than those who performed the activi,ty
boing inspected.

________ _ ____________-___ - _____
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1.2.4.4 6sfyanced Nuclear Fuels International. Inc. (ANFI)

|The European Business Operations of ANFl has offices in Brussels, Belgium, and reports to the -
| President of ANFI,-who is also the Vice President, Commercial Division, ANF. Primary ,
!- responsibilities include coordination and contract administration activities between European :

customers and other ANF organizations. ,

1.2.5 Other functions within ANF are responsible for interfacing on design matters t.nd sign off '

of design documents as indicated in Document Control QA Procedures.'

,

k

_

i

i
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2.0 QUAtJTY ASSURANCE PROGRAM

The ANF Ouality Assuranco Program for Nuclear Fuels includes activities in the design,
procurement, fabrication, and inspection testing of nuclear fuel assemblios, and related
engineering services, l.o., site repair /roconstitution, irradiated fuel inspection, in-core monitoring
software, and nuclear plant analysos. This Quality Assuranco Program applies specifically to the
activitios affecting the safety-related aspects of nuclear fuel. The Quality Assurance Program has
boon established to ensure that the delivered nuclear fuel assemblies and services do not
adversely affect the health and safoty of the public. This is accomplished through conformance
with the requirements of 10CFR50, Appendix B.

2.1 Related ANSI Standards & Roaulatory Guidos

The ANF Ouality Assuranco Program for Nuclear Fuels encompassoc and satisfios the
requiroments of Appendix B to 10CFR50,'Ouality Assurance Critoria for Nuclear Plants"; NRC
Safety Guido 28, 'Ouality Assuranco Critoria for Nuclear Power Plants"; ANSI N45.2 (1977),
" Quality Assurance Program for Nuclear Power Plants"; Basic Requiremonte of ANSl/ASME NOA-
1 1986,"OA Program Requiremonts for Nuclear Facilities"; and lAEA Codo of Practice No. 50 C-
OA,'Ouality Assurance for Safety in Nuclear Power Plants"(European customors); and KTA 1401,
General Roquiromonts for Quality Assurance (German customors). Additionally, whon specified
in a contract between ANF and a utility customer, other related ANSI Standards and Regulatory
Guidos are committed to by ANF on a contract by contract basis. The methodology for
implomonting those requirements is reflected in this OA Manualin gonoral and more specifically
in the OA Procodutos and any supplomonts thereto.

2.2 Apolicability to Fuel Assemblics. Parts. and Comoonents

The finishod nuclear fuel assemblios furnishod by ANF to utilities for their nuclear power plants
are classified by utilitios as being nuclear safety related. Thorofore, the applicable requirements
of 10CFR50, Appendix B apply to the finished fuel assemblios.

In order to place the correct amount of emphasis on the more important characteristics of the
various parts r, d components making up the fuel assemblies, ANF has developod a system of
classifying er .racteristics identified in the product and material specifications as critical, major,
or minor. The essential critoria for the classification are as follows:

Critical A charactoristic of a specification, inspection, test, or defect which, if not
property controllod, could result in a reactor fuol failuro. Such a defect, for
examplo, is one that judgement and experience indicate is likely to prevent
performanco of the function of an end item such as fuel rod, fuel assembly, or fuel
reload core.

l

_ _ _ _ _ _ - _ _ - _ _ - _ _ .
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Malgi A cnaracteristic of a specification, inspection, test, or defect other than
critical which, if not properly controlled, could result in exceceive costs, defect
rates, rework, or delays in scheduled shipping dates. Such a defect, for example,
is likely to reduce materially the usability of the product or an end item such as

,

a fuel rod or fuel assembly.

MjngI A characteristic of a specification, inspection, test, or defect other than )
critical or major which, if not controlled, does not materially reduce the usability i

of the product or an and item such as a fuel rod for its intended purpose, or is a
departure from established standards having no significant bearing on the
effective use or operation of the unit, or affects the appearance in a rninor degree
where appearance is a significant characteristic.

Based on the above classification criteria, ANF's design and engineering personnel determine
the proper classification of characteristics during the design process. These are identified in the
Product and Material Specifications, or where not specifically defined, are established by the
Project Engineer in the course of evaluating variances. Product inspection / test frequencies take
into account the assigned classification to ensure that appropriate importance is given to each
characteristic.

2.3 Imolementation of Quality Assurence Procram
implementation of the requirements of this Quality Assurance Program and related procedures,
are considered to be normal practice in the design, fabrication, procurement, engineering,
inspection, certifying, and shipping of the nuclear fuel and related products / services, if special
projects are undertaken that are not subject to all requirements of 10CFR50, Appendix B, or do
not require all the Quality Assurance system requirements and practicos establishod by this
document, a specific exemption may be made within the following contingencies:

1) A Special Project Authorization document is written to include necessary steps and
requirements, including design, enginoering, manufacturing, quality assurance, quality
control, and purchasing.

2) The Special Project Authorlzation shall be prepared and approved in accordance with
Document Control QA Procedures.

2.4 Policies. Procedures. and Instructions
The objectives of the Quality Assurance Program are to provide engineering services and nuclear
fuel that will perform satisf actorily in service with a high assurance against failure or malfunction
and without undue risk to the health and safety of the public. Compliance with the policies and
procedures of the ANF QA Program is mandatory for personnel performing activities affecting the
quality of the nuclear fuel. This is communicated to personnel through indoctrination sessions
and distribution of the QA Manual. When required, disputes involving quality are referred to the

,

- - - _ . _ _ . . . . _.
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next higher level of managoment for resolution. The distribution of the CA Manual including i
revisions is controlled as described in Section 6.0, Document Control.

]
'*

The ANF OA Manual contains three parts, as follows:
Part 1 Introduction
Part || CA Program Description
Part lli - OA Procedures

The introduction, Part I, contains a policy statement, and a brief description of the purpose,
scope, implementation , and control of the manual. The CA Program, Part 11, contains a
description of the program setting forth mandatory requirements, policies, and responsibilities.
The OA Procedures, Part lil, set forth instructions governing the methods, practices, procedures,
and controlled conditions to be employed by ANF in the implementation of the program.

Part || OA Program, and Part til OA Procedures, are signed off by members of ANF
management as Indicated in Document Control CA Procedures. Control of the OA Manual and
distribution of copies, including revisions,is the responsibility of the Manager, Quality Assurance.
Internal CA audits are conducted to ascertain the effectiveness and proper implementation of the
CA program.

2.5 Indoctrinaron and Trainina

Indoctrination and training of ANF personnelwhose activities affect the quality of products and/or
safoty-related services shall be provided. Both direct Quality Assurance training and specific job.
related training or cortification are conducted as necessary including retraining and/or recertif-
ication to assure that desired proficioney is maintained. Quality Assuranco is responsible for
conducting OA Program and Procedure Training. Managers are responsible for assuring that the
personnel within their organizations attend the Quality Assurance training sessions and that they
have the necessary training to perform their assigned jobs consistent with Quality Assurance
Program requirements.

2.6 Qualification Reaulromonts for Princloal Qualltv Assurance
and Quailty Control Manacoment Positions

2.6.1 Qualification requirements for the Manager, Quality Assurance are:

a) A bachelor's degree in a technical field.

b) At least ton years exporlonce in responsible management of technical or,

manufacturing activities in the nuclear field, five years of which have been in fields
allied to nuclear quality assurance,

i



. _ . - . _ . __- --. .. . . -- __---_ _ _ _ _

|
. .

|

TOPICAL REP ,,o

ANF 1 A, Rev. 24 i

|Page 13 of 64

|
l

c) Knowledge of applicable quality related codos, standards and regulatory
requirements,

d) Thorough knowledge of the ANF Ouality Assurance Program.

2.6.2 Qualification requirements for the Manager, Quality Control are:

a) A bachelor's degree in a technical field,

b) At least six years experience In responsible management of technical or
manufacturing activilles in the nuclear field, four years of which have boon spent
in quality related nuclear activities.

c) Knowledge of applicable quality related codes, standards, and regulatory
requirements.

,

d) Thorough knowledge of the ANF Ouality Assurance Program.

2.7 Manacoment Reviews

Review of the scope, status, implementation, and offectiveness of the Quality Assurance Program
to assure that the program is adequate and complios with 10CFR50, Appendix B critoria is
conducted by management for the portion for which they have designated responsibilities. These
roviows are conducted on an annual basis where major changos have been mado, and at a
minimum of once ovory two calondar years.

2.8 Revisions

This Ovality Araurance Program document is to be reviewed each calendar year and revised if
the nood ex!% The Manager, Quality Assurance is responsible for soliciting comments each
calondar year from affected managers on proposed changes. As substantivo (including
organizational) changes to the Quality Assurance Program are identified, they will be reflected
in a revision to this program document. Interim Quality Assurance Program updatos providing
organizational or other portinent information may be distributed within ANF prior to distribution a

of the revisod document. Now or revised Quality Assurance Program roquirements are to bo
imptomontod within 90 days following issue unless additional time is approvod by the Manager,
Quality Assuranco.

. - . _ . .- , ,s.
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3.0 DESIGN CONTROL

Ouality Assurance for design includes assuring that design activities are carried out in a planned,
controlled, and correct manner, it also includes design document control, indopondent
verification of calculations, design testing, and auditing with appropriate corrective action to
assure that the design program is functioning as planned.

Performance of engineering services, design of fuel assemblies and related components, and the
preparation of design documents are performed in accordance with approved procedures and
techniques, Customer requirements contained h Design Criteria are translated into Material
Specifications, Product Specifications, and Drawings. Wherever practical and applicable . indusry
standards and specifications (e.g., ASTM) are utilized in design specifications fr. ole
materials, parts, equipment, and processes. Approved Product or Material Spv m ;ro
required to procure or fabricate materials or components for the nuclear fue ..acturing
process.

3.1 Deslan Plannina and imotomentation

Overall design planning includes providing a schedule for work completion and identifies the
responsibilities for the various phases of design. Where applicable, schedulos include tasks,
milestones, and control points relating to the design or service.

Factors included in typical design planning, implomontation, and evaluation are:

a) Compatibility with reactor ard romaining fuel,

b) Reactor physics, stress, thermal hydraulic, and accident analysis.

c) Optimum balance in fuel enrichment, life and power costs,

d) Choice and compatibility of materials and suitability for use of standard!zod
materials, parts, and equipment, or those which have been used previously for
similar applications,

e) Choice of physical paramotors,

f) Mechanical stability under sorvice.

g) Uconsability,

h) Cholco of design mothodology.
*

t

!

l
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3.2 Deslan Documents

3.2.1 Design Criteria

Design Critoria are prepared which are consistent with the principal technical requirements and
noods of the customer as reflected by the contract with ANF and with applicable regulatory
requiroments. Design Criteria and other design documents described below are approved in
accordance with Document Control OA Procedures.

3.2.2 Parts Ust

The design of production fuel, lead assemblies, " proof-of fabrication", or special "in-reactor
performanco evaluations' are definod by a parts list which displays by number and revision all
Product Specifications, Materials Specifications, and Drawings required to define the product.
The Parts Ust is the sole authoritative definition of the product. Approved partial Parts Usts
which do not include all fuel bundle compononts may be issued prior to approval of the complote
Parts Usts in order to expedite procuremont or fabrication of materials and compononts for which
the design has boon completed.

3.2.3 Technical Bases

The design of lead assemblies and product fuel for customers is based upon Technical Basos,
which represent the best state-of the art at the time of issue.

3.3 Deslan Interfaces

intorfacos among participating organlzations within ANF are defined in Document Control CA
Procedures for preparation and approval of design documents. Additionalintodaces are defined
in design control quality assurance proceduros.

3.4 Deslan Chance Control

Design changes to previously approved and issued design documents shall be approved in the
same manner as the original document, in accordance with the current issue of the document
approval mattlx. If those required to accept or approve are unable to achieve a unanimous
agrooment, the items of disagreement are referred to the next higher level of management until
resolved.

3.5 Deslan Verification

The adoquacy of product designs may be verified in several ways, including in reactor experience
of similar design, performance of design reviews, alternate calculations, or design testing. The

i
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depth of design reviews and verifications depends upon the complexity and end use of the item.
The individuals responsible for performir'g design verification actMiles should include persons
other than those who performed the original design. Use of the designor engineer's subsection
manager for design verification is rostricted to cpocial situations where the subsoction manager
is the only individual within the design organization competent to perform the verification. Design
verification activities are performed in accordance with Design Quality Assurance Procedures.

3.5.1 Deslon Reviews

Reviews of fuel designs and related documentation are performed to dotormine adequacy of the
design, to assure that design paramotors can be controlled during manufacture, and that design
features can bo inspected and testod and that inspection and tost critoria are identified. Approval
of the design is indicated by signature on the applicable design documents, and Project Dosign
Roview Summary Roport. -

3.5.2 Alternate Calculations

Verification of some types of calculations or analysos may be achieved by comparison with
altomate methods of calculation or analyr's. When performed, those alternato calculations are
performod by persons other than those who perforrned the original calculation and serve to verify
the correctness of the original calculation. Alternato calculations may employ a more simplified
approach or be loss rigorous and the results may not exactly check with the original calculation;
however they must provide results consistent with the original calculation or analysis. The
attornate calculation will also address the appropriatonoss of assumptions, input data, and the
code or other calculation used.

3.5.3 Desian Testina

Test programs utilized to verify design adequacy are conducted under design conditions
sufficient to demonstrate that the Itom will withstand in service uso. Design tests are approved
and controllod in accordance with desigit control quality assurance proceduros. Existing data
from tests of previous designs may be valid for current designs provided the dcsigns are
adoquately similar. In such casos now testing may not be requirod.

Designs are verified by out-of-reactor testing for basic paramotors such as flow, pressure drop,
and for the absence of frotting corrosion. Additional tests, such as thermal cycling, velocity
distribution, or strength tests, may be performed, if appropriato.

:
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3.6 ppeumont and Records Control

Reproducible copies of design documents (Design Critoria, Product Specifications, Material
Specifications, and Drawings) and revisions thereto are maintained in the Document Control
contral filos as discussed in Section 6.0. Documents are controlled in accordance with Quality
Assurance document control procodures.

3.7 Customer Suoplied Desions

Exception is made to the normal requirements for design control to accommodato instancos in
which the fuel design is supplied by the customer. Design requirements applicable to the
following areas, as dotormined by the scopo of work and contract, may be doomed not
applicaHo:

1) Proparation and review of Design Critoria, Product Spocifications, Materials
Specifications, and Drawings.

2) Design reviews.

3) Calculational checks.

.
4) Dosign testing,

in such instancos, approval of the Parts Ust constitutos approval of the dosign package by
affected organizational compononto.

. - _ _ .
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4.0 PROCUREMENT DOCUMENT CONTROL

Procedural controls are established to assure that applicable regulatory requirements, design'

bases, fabrication requirements, and other requirements are includod or referenced in
procurement documents for material, equipment, and services.

4.1 EI.ocurement Documents

Dosign requirements set forth in approved Product Specifications, Matorial Specifications, and
drawings are transferred into procurement documents in the form of Purchase Requisitions.
Additionally, the procurement documents must be technically compatible with approved Quality
Control Standards, Process Specifications, and Quality Assurance requirements. Purchase
Requisitions and Purchase Orders are prepared and approved as described in Procurement
Control QA Procedures. Acceptance of purchase documents by Quality Control is intendod to
assure that quality requirements are adequate,, correctly stated, and are controllable.

4.2 Content of Procuroment Documents

Procuromont documents for the purchase of material, equipment, and services include or
reference the following provisions as applicable:

a) A statement of work to be performod.

b) Technical requiremonts regarding specific drawings, specifications, codos,
regulations, procedures, or instructions including test and inspection requiroments,
and special process instructions.

c) Quality Assurance Program requirements, including applicable requirements of
10CFR50, Appendix B.

d) Submittal of vendor's Quality Assurance Program (Manual) and access to the
Vendor's OA/QC Proceduros,

e) Standard clauses for access to their plant and records, performance of source
inspection, and auditing their QA system and those of their sub-vondors.

f) Identification of documentation toquired to be submitted, including Quality
Assuranco records, for Information, review, or approval of the Purchaser,

g) Rotontion and disposition requirements of Quality Assuranco records not delivered
to the Purchasor,

l
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h) Submittal of Process Outline and OC Inspection Plan to the Purchaser, including
process hold points.

1) Requirements for control and approval of Vendor nonconformancos.

j) Source inspection requirements,

k) Requirements for extension of applicable Quality Assurance requirements to
subtler procurements.

4.3 Control of Contract Chanoes with Vendors

The procurement documents state the controis which will exist between ANF and vondors in
requesting and accepting changes in the purchase contracts, changes in product or service
spocified including revisions of design and specifications, changos in processos used and, whore
applicablo, changes in sources of supply and/or subcontractors.

Quality-related changes to procurement documents, changes to drawings and quality assuranco
program requirements for product components and materials are reviewed and approvod by the
same authorities reviewing and approving the original documents.

ANF acceptance of vendor supplied material known to be nonconforming to procuromont
documents requires an approved nonconforming material report. Nonconforming material
shipped to ANF is identified as nonconforming by the supplier.

!
|

l
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5.0 INSTRUCTION?. PROCEDURES. AND DRAWINGS

Tho Quality Assuranco Program and associated quality-related design, procuromont, fabrication,
inspoction, handling, and shipping activit!es are proscribed by documented instructions,
procodutos, and drawings, as appropriato, to assure adequato definition of the inspoctions for
satisfactory completion of activities. The instructions, proceduros, and drawings include
appropriato quantitative or qualitative acceptanco critoria to verify that important activities have
boon satisfactorily accomplished.

5.1 Quality Assurance and Quality Control Documents

5.1.1 Qualltv Assuranco Procram

The ANF Ouality Assuranco Program described herein establishes the engincoring sorvices and
fuel manufacturing quality system which intor-relatos with design, procoss, fabrication,
procuromont, and custornor roqulromonts to assure that the quality relatod work olomonts are
identified and controllod.

The various types of documents addressing activities and associated responsibilitios for
preparation, concurrence, and approval are defined in Document Control OA Proceduros.
Provisions for the preparation, approval and control of instructions, procedures, and drawings
aro discussed in Section 6.

5.1.2 Quality Assuranco Procedures

The Quality Assurance Procodutos contained in Part ill of this rnanual provido instructions for
carrying out Quality Assurance Program requirements.

5.1.3 Quality Control Proceduros

The Quality Control Procedures provide written inspection instructions and techniques,
nondestructive testing proceduros, equipmont operating procedures, and other Quality Control
methodology employed to implomont the Quality Control Stahdards and the Quality Control
portion of the Quality Assuranco Program requiroments.

5.1.4 Quality Control Standards

Tho Quality Control St .iidards identify the Quality Controt roquiromonts and methods for assuring
conformance to the Process and Product Specifications for each stop of the manufacturing
procoss, including rocolving inspection, releases to manufacturing, in process inspoetion stops
and hold points, final inspection, and shipment to the customer. Once approved,'the Quality

;

1
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Control Standards reflect the minimum inspection plan required to meet the intent of the Product
Specifications, Material Specifications, and drawings.

5.1.5 Analytical Procedures

Analytical Procedures are operating procedures written for use in the analytical laboratories.

5.1.6 Metsiluraical Procedures

Metallurgical Procedures are operating procedures for the physical and metallurgical testing of
samples,

5.2 Product Definition

5.2.1 Deslan Criteria

Design Criteria combine contract, regulatory, and ANF Imposed requirements which unite
technical, material choice, economic, Quality Assurance, and compatibility factors, and serve as
the basis for product design.

5.2.2 Deslan Reports

Design Reports provide the final expression of the design combining relevant factors such as
contract requirements, reactor compatibility, Design Criteria, product life and warrantles,
applicable codes and standards, choice of materials, reactor safety and licensability,
inspectability, and product quality.

5.2.3 Meterial Soocifications. Product Soecifications. and Drawinas

Material Specifications, Product Speelfications, and drawings identify the 'end function"
requirements for product components and final product. They serve as the basis for
procurement documents, Process Specifications, and Quality Control Standards and must meet
the requirements of the Design Critoria. The Product and Material Specifications establish limiting
physical and chemical properties of materials and related products. The Parts Ust identifies the
specific Product and Material Specificatiens and drawings applicable to a particular reload and
thus constitutes the authoritative definition of the product. Droduct Specifications include the
required characteristics and the standctds or tolerance. applicable to each part and a
classification of characteristics as to importance. This "importance" statement (critical, major, or
minor) establishes the basis for inspection and testing requirements.

5.2.4 Technical Bases

. - -
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Technical Basos provide the technical foundation and matoriallimits for the product, consistent
with the prosent state-of tho-art.

5 3 Process Specification Documents

5.3.1 Process Soocifications

Process Specifications establish the stop by stop requirements for manufacturing the product and
also provido an indirect means of specifying product quality. Conformance to Process
Specifications is also indirect evidence of conformance to Product Specifications.

5.3.2 Flow Shocts

Flow Shoots identify the basic flow streams and the componont preparation, process stops, and
inspoction stops from the rocoipt of matorials and compononts through final acceptance of the
product.

5.4 Pmeuromont

5.4.1 Procuromont Documents

Prc 9mont documonts are preparod from Purchaso Requisitions, and sorve as the actual
purchaso documents and encompass tochnical requiromonts identified in approved Product and
Matorial Specifications, Process Specifications, and Quality Control Standards. Procuromont
documonts also specify nocessary quality assurance cortification and inspoction and test
requirements to assure recolpt of acceptablo quality material or servicos.

5.4.2 Vendor Quality Assurynto Rooulromonts

Vondor Quality Assurance requiremonts establish the Quality Assuranco requiremonts of a vendor
and his sub vondors to assure there is objectivo evidence that they havo in offect a quality
assuranco program capablo of conforming to the procuromont documents. Routino assessment
of vendor's control of quality is establishod at intervals consistent with the importanco,
complexity, and quality of the product or service.

5,4.3 Purchase Orders

Purchase Orders establish the legal contract betwoon the vendor and ANF. Includod in Purchase
Orders are the purchaso requisitions, quality requiromonts, quantity, terms, and conditions, and
other procuroment requirements.

5.5 Manufacturino

i
1
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5.5.1 Ooerator Certification Procedures for Soocial Processes

*Operator certification procedures for special processes are contained in the Quality Control
Procedures and Process Specifications and speelfy the qualification procedures, training, and
certification examination requirements for those personnel to be qualified for work in the special
processes of welding, heat treating, ultrasonic testing, dye penetrant, gamma scanning of fuel

,

rods, helium leak testing, and radiography.

5.5.2 Standard Ooeratina Procedures

Standard Operating Procedures provide the detailed operating instructions required to control
shop operations and serve as training guides for manufacturing personnel.

5.6 Evel Performance -

5.6.1 Practices and Procedures

Practices and Procedures define requirements and pracNes used to implement GA Program and
administrative activities.

5.6.2 Cover Procedures

Cover Procedures define the detailed activities performed during site inspection and fuel
repair / reconstitution.

5.6.3 Standard Ooeratina Procedures

Standard Operating Procedures (SOPS) provido instructions for equipment operation and related
gonetic support activities.

5.6.4 Performance Evaluations

Performance Evaluations examine product performance from in reactor tests, post trradiation data
and ex reactor tests and data.

5.6.5 Failure Ana!vses

Failure Analyses provide for the detailed evaluation of any fuel failure, with specific omphasis on
comparing pre and post irradiation physical measuromonts, reactor oporating transients, fuel
management, and any other specific observations that will assist in isolating the specific failure
mechanism.

,

!
|

|
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5.7 Tomoorary Deviations

Temporary deviations from proceduros or instructions may be approved, provided the following
conditions are mot:

a) The designated responsiblo onD noor or supervisor shall be responsible fori

assuring that any Temporary Deviations will be acceptable to those individuals
who are required to approvo/ concur with the document being changed.

b) The Temporary Deviations are not t. sod for deleting license requiromants and do
not decrease assurance of product quality,

c) The Temporary Deviation is documented prior to use and a description of the
change is distributed to all signators of the original document, Document Control,
and Managor, CA, within one working day of effoetivity of the chango. Any one
of the individuals who signed the original document may ask for a full review of
the change Material traceability shall be maintainod such that items processed
por Temporary Deviations are identified.

d) The Temporary Deviation includes the offectivo dates, not to excood 30 days.

c) The use of Temporary Deviations is controlled por the requirements delineated in
QA Proceduto #5, Temporary Document Revision,

,

._____________________________i______ _._______________ ___________ ___ -_
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6.0 DOCUMENT CONTROL

Document Control is required to cssure that documents (which include drawings by definition)
affecting quality and revisions thereto are identified and approved for release by authorized
personnel, and properly distributed, stored, recalled and disposed of. Document Control
requirements are defined in Quality Assurance Procedures.

6.1 Procedure for Document Idontification and Control

The Document identification and Control Procedure providos for identification, review, approval,
and control of documents issued by ANF. This includes preparation and revision, review and
comment, approval, distribution, and storage of documents which affect quality, or are controllod
for other reasons.

6.2 Controlled Documents

Controlled documents are defined as documents which either contain information which must
be periodically updated or replaced to maintain accuracy, or which contain information which is
intended for limited distribution because of its nature. The instructions, procedures, specifica-
tions, standards, drawings (tracings and reproductions), reports, manuals (such as OA Manuals),
and other materials which define the nuclear fuel product line or affoct fuel or engincoring
services quality, are controlled documents.

6.3 Responsibilitics

The originator of a document is responsibt for the preparation of the document in accordance
with document identification and format requirements, obtaining required review and approvals,
dotermining the original distribution list, and revising, as necessary. Document Control is
responsible for issuance and distribution of documents and revisions including rotontion of the
copios in accordance with the Document Identification and Control Procedure.

6.4 Control of Document Generation and Issertga

Document Control assigns numbers for documents upon request, maintains distribution lists of
controlled documents, issues copies of approved documents and revisions and rnalntains file
copios. Approved changes to documents are included in documents prior to implomontaSon of
the change and commencoment of work. Documont Control is responsible for physically
ontoring the revisions in the Shop Operation and Quality Control copios usod for fabrication;
however, IndMdual groups may physically entor the revisions in those copios, subject to controls
described in Quality assuranco Proceduros.

,
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6.5 Soecial Control Provisions
,

in order to avoid the unnecessary shutdown of key shop operations, Quality Assurance
I

Procedures provide for the distribution of ' advanced copies' and " Temporary Document
Revisions". Copies of fully approved documents may be distributed in advance of the normal
distribution ('edvance copies"; provided they are identified and controlled per the applicable
Quality Assurance Procedure. Minor interim revisions to Jocuments may be approved by a
limited number of signatures, provided documents are approved and controlled per the j
sppilcable Ouality Assurance Procedure governing Temporary Document Revisions.

.

'

6.6 Acoroval of Chances -

Changes to previously lasued documents are approved in the same manner as originci versions.
Management affected by changes are required to approve revisions. Approvers of previous
document versions are not required to approve revisions wrare the changes do not affect their
organizations (s). The document originator is responsible for determining which organizations are
affected by the changes,

i-
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7.0 CONTROL OF PURCHASED MATERIAL EQUlPMENT & SERVICES

ANF maintains a program for the control of purchased material, equipment, and services
consistent with the importance, complexity, and quality of the product or services. ANF
delegates to fuel component vendors the task of establishing and executing quality assurance
subprograms, but retains responsibility for overall program effectiveness. Quality assurance
programs established by vendors are approved by ANF. To assure that purchased material,
equipment and oervices conform to procurement documents, evaluations of vendors' capabilities
are made by Purchasing, Quality Ascurance, and Quality Control.

7.1 Vendor Evaluation

The selection of vendors is based on evaluation of their capability to provide items or services
in accordance with procurement requirements. Determination of vendor capability involvos an
intograted evaluation by Purchasing, Quality Assurance, and Quality Control or some combination
of these, based upon the classification and complexity of the Itom or service being procured.
Results of vendor evaluations are documented and filed. Evaluation of vendor sources include
any one or combination of the following methods:

a) Evaluating the vendor's history of providing a quality product based on analysis
of vendor survey records, audit reports, or other appropriate methods,

b) Evaluating vendor's current quality records, including the vendor's OA program,
manual, and procedures, as appropriata,

c) Performing pre-award surveys at the vendor's plant to determino curront capability
to satisfy procurement document requirements.

Prior to qualification of vendors who supply major compononts used in olther production fuel or
neutron absorber assemblies, a source evaluation is conducted to assure that the vendor
maintains a quality assuranco program and organization, and that he can effectivoly demonstrato
the controls within his own plant and those of his subvendors to provide the quality that is
required, in addition, their technical capabilities and adequacy of facilities are surveyed. Vondors
are required to demonstrato qualification by production of acceptable products.

7.2 Vendor Audits

Vondor quality assurance system audits are conductod by the Manager, Quality Assurance or
his designee. These audits are performed in accordance with the Quality Assurance Audit
Procedure and are conducted based on vondor activity and required quality. For major
components (i.e., UO,, cladding, tie plates, spacer components, neutron absorber pollots,
zircaloy), those audits are normally conducted once each calendar year when the vendor is

!
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active. Other vendors are audited on a triennial basis as a minimum. Audit results written by the
auditing organization are transmitted to the vendor in writing requesting formal corrective act!on
response to deficiencies.

7.3 Vendor Source Surveillance

Vendor product source surveillance is conducted by Quality Control,in accordance with written
procedures, to assure the purchase order requirements are being met. These activities may be
delegated to Quality Assurance by the Manager, Quality Control. The frequency depends on
vendor activity, vendor quality experience, importance of the components, ability to verify con-
formance to quality requirements upon recelpt of product, and the receiving inspections to be
performed. Product source surveillance is normally conducted at least once each year when the
vendor is supplying major components. If possible, the surveillance is conducted while the
material is being fabricated or inspected and tested. Product source surveillance may be -

performed in conjunction with audits of the vendor's quality assurance program.

7A Acoroved Vendor Ust

An approved vendor list is prepared and maintained by the Manager, Purchasing, and approved
by the Quality Control and Quality Assurance Managers. A vendor may be added to or deleted
from the list in accordance with the requirements defined in the applicable OA Procedure. Bid
proposals may be withhold from vendors not demonstrating adequate performance. As a
minimum, the Approved Venoor Ust is reviewed and re-issued, if appropriate, with approvals
once a year.

7.5 Purchased Material Recolot insoection and Release

Purchased material is received, ideni,aed, tagged, and stored in accordance with Material
Instructions and other quality assurance procedure requirements. Vendor Certifications are
required for fuel product line related procured components and materials. Purchased material
is inspected by Quality Controlin accordance with Quality Control Standards and is returned to
the warehouse for storage and physical release to the shop after formal release by Quality
Control. Nonconforming material is segregated and controlled in accordance with written
procedures. Quality Control reviews vendor certifications, records and receiving inspection

'
results and releases material in accordance with Quality Control Procedures. Continuing;

assessment of the effectiveness of vendors control of quality is conducted by reviewing incoming
product quality during the release process.

t

|

.
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!

l
7.6 Control of Vendor Nonconformina items '

items known to be nonconforming to ANF purchase requirements are not shipped to ANF without<

prior approval. Allowable manufacturing operations are either specifically identified in
procurement documents or are approved by ANF prior to commencement of the operations.

7.7 Records

Certification and receiving inspection records are maintained in accordance with Section 17.

,

*

|
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8.0 IDENTIFICATION AND CONTROL OF MATERIALS. PARTS. AND COMPONENTS

Measuras are established to assure that materials, components, subassemblies, and assemblies
are adoquately identified to allow traceability to purchase documentation, manufacturing
documents, and nonconforming material reports. Those measures are also establishod to
provent the use of incorrect or defective items.

8.1 ldontificatiort

Quality Assuranco Proceduros, Quality Control Standards, and Standard Operating Procedures
and other portinent proceduros are established to assure control of product or process motorials
and to maintain traceability from rocolpt of material to final shipment. The procedures roquire that
identification be maintainod olther on the item or on the records tracoable to the items.
Stamping, tags, labels, and manufacturing order routors are the normal means of identification.
In instances where the identification is located on the Itom, the location and method of Inspection
are such that the function, fit and quality of the item are not adversely affected.

8.2 Controls

Physical identification requirements for matorials, components, fuel rods, and fuel bundles, when
appibable, originate in the design stago with specific identification and tot definition requlromonts
set forth in the specifications and drawings.

At rocolving, lot cards are attached to product components and material which indicato date of
recolpt, vendor, the reference Purchase Order numbor, and lot numbor. Quality Control verifios
the correct identification and cortification of the items, if the itom passos recolving inspections,
Quality Control indicatos acceptance of the item on the lot card and a release number is
assigned. The lot card remains with the item until used. The release number is then transferred
to a manufacturing order router, which provides traceability of identification throughout the
manufacturing process. The manufacturing order router is chocked at the final cortification
operation for complotonoss; it documents the manufacturing history of the fuel olomont, including
the dato it passed key manufacturing stops and the identification of the inspector.

Procoding steps are required to be signed off as completed on the manufacturing ordor routor
before the next stop can begin, except as specifically walved by approved conditional roloasos
or out of sequence operations as defined in the Quality Control Standards.

The Production Control Center unit of Mastor Scheduling & Uranium Management is responsible *

for issuance and control of manufacturing order routors, while the use and control of hold tags
and inspection data forms is the responsibility of the Quality Control Manager. Plant Operations
and Master Scheduling & Uranium Managment Managers are responsible f6r controlling the flow

.

1
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of materials as specified in OA Procedures, Process Specifications, OC Standards and Pro-
cedures, Shop Operating Procedures, and Material Instructions.

For offsite recc.nstitution of fuel assemblies, identification and control activities are defined in
specific Fuel Performance procedures. These procec'ures include ci,0cklist signoffs of kny
activities and enuure that the completed assembly meets product quality requirements and that
traceability to starting material is maintained.

8.3 Conditional Releatset

Conditional rolossos of material beyond designated process Quality Control hold pc ints may be
initiated by comple',lon of a Conditional Release which is requested by Shop Operations,
preparod by Quality Control, and approved in accordance with Document Control QA
Procedures. The purpose of a Conaltional Release la to facilitate continued processing when
the required analyses or overchocks have not been completed and still assure physicalidentity
and control of matorial in order to be able to reject, segregate, or otherwise disposition the
affected material should the analyses or overchecks be unacceptable. Any conditionally released
material is required to be identified until full release of the materialis granted or other disposition
is directed. Conditional releases are not to be used to waive Process or Product Specification
requirements.

8.4 Confirmation of Material Identification & Control from Insocction Records

A comprehensive system of inspection records is maintained to assure that material identification.
inspection status, and fabrication status are explicitly identified, including, as apptc.priate:

a) Vendor inspection and test data and certification.
b)- Results of tests and inspections,
c) Releasos of material,

d) Status and disposition of " hold", " nonconforming", or " reject" ltoms.
e) Manufacturing Order Routers, or activity checklist.

8.5 Loss of Identification

Any material, component, subassembly which loses its identificatioh is considered nonconforming
until such time as the identity can be established or the item is dispositioned by the Control of
Nonconforming items Procedure,

j- 8.6 pontrol of Prohibited Material
!

| Controls are established to assure that materials detrimental to fuel performance are not used.
The measures includo control of essential material purchases and evaluation of the process via

|
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appropriate analyses, as required to assure that adequate control is maintained over the use of
such materials.

8.7 Enrichment Control

Measures are establishod to assure that nuclear matorials of varying enrichment and form are
positively identified and physically segregated as required to assure no inadvertent intermixing
of enrichment or forms. These measures include, as appropriate, identification of storage and
processing conto!nors, enrichment marks on rods, gamma scan verification of powder, nuclear
rod assay, analytical examinations, in-process inspections, cleanouts of processing equipment
betwoon enrichmonts, administrative controls on the handling of materials, and audits of
processing and product.

8.8 Nonconformina Material -

Control of nonconforming materialis addressed in Section 15.

8.9 Situations Reauirina Soocial Controls

in addition to other requirod documentation, special manufacturing order routers are prepared
for those rework or repair situations requiring special control in areas where Manufacturing has
responsibility for control. These situations includo, but are not limited to rework or repair
operations of a nature involving more than two process and/or inspection steps performed in
a sequence different from the normal process for the material being processed,

i
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9.0' CONTROL OF SPECIAL PROCESSES
.

Controls over manufacturing and inspection processes are implemented to an extent consistent
with process complexity and importance to product quality and safety, These controls assure
that equipment and procedures are adequately evaluated and personnel are adequately qualified
to perform their assigned tasks.

9.1_Soecial Proceggps and Tests

Applicable special processes and tests are welding, heat treating, liquid penetrant, radiography,
helium leak, ultrasonic testing, eddy current testing and nucloar rod assay. These special
processes and tests are subject to the following general criteria, as required by supplementary
procedures:

a)- Qualified ops. tors.are used,

b) Qualification of operators is documented.

c) Special process qualification procedures are reviewed and approved.

d) Practices are consistent with approved procedures and appropriate codes and
standards,

e) Test results are documented and reviewed for acceptability.

f) Records of test results and quGrications are maintained.

g) Controls are provided to assure that personnel qualification records are regularly
reviewed and appropriate requirements for requalification are implemented.

9.2 Weldina Qualification
|

j. Weld qualification procedures are incluced as part of the Process Specifications, which define
| qualification requirements for the process parameters, equipment, and operator, including
i. number of welds required, Inspection and testing requirements, and acceptance criteria.
L Operators are certified in accordance with the Process Specifications, Weld Procedures, and the

Quality Control Procedures.

|

|
|
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9.3 Heat Treatina

Heat treating, whether performed in-house er by vendor, shall be controlled and accomplished
by qualified p arsonnel using qualified procedures. Bases for qualificat|on shall be documented
and approved.

9.4 SpecialInspection

Liquid penetrant, radiography, holium leak, ultrasonic and oddy current testing, and nuclear rod
assay are controlled by written operating procedures and operator qualifications. Operators
successfully completing the qualifications are certified in accordance with the approved
procedures.

9.5 Certification Hecords

Evidence that special procossos are performed by qualified personnel exists in the form of
manufacturing order routers, inspection report or checklist signoffs which are traceable to
cortification records. Qualification and certification records are part of the Quality Assuranco
Records and are maintained in accordance with Section 17,

9.6 Manufacturina Process Control

9,6,1 Essential Material Soocifications

Essential Material Specifications are prepared and approved in accordance with Document
Control QA Procedures. These define the requirements for critical materials used and consumed
in the process, such as weld gas, furnace gas, cleaning solutions, etc.

9.6.2 Process Paramotors

in many instancos, the Process Specifications and other process-related documents (Operating
Proceduros, Quality Control standards, etc.) provide a range of operating parameters as limits.
Process Specification requirements are met if the product is produced within this range.
However, tighter control witeln the approved range is sometimes desirable for optimum product
quality and/or throughput. To define those operating controls, process parameter sheets
(including welding proceduras) are prepared by Process Engineering (or other cognizant
engincoring componont) and approved by the supervision of the implementing shop component.

|
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10.0 INSPECTION

Inspections performed for the purpose of certifying acceptance of items to product and process
requirements are performed using approved proceduros and by personnel who are independent
of the activities being inspected, laspectors report to supervisors who are not responsible for
performance of the work being inspected.

10.1 Standards and Procedures

Quslity Control Standards are prepared for receiving, in process, and final inspections Those
identify the inspection requirements and associated means of assuring conformance to the
Product Specifications, Material Specifications, Process Specifications, and drawings. The
Standards are supplementert by Quality Control Procedures, Analytical Procedures, Metallurgical
Procedures, Product, Material, and Process Specifications, drawings, manufacturing order
routers, inspection forms, and other documents as requirod during the inspections. In process
inspection and Process Specifications and their supporting documentation include indirect
control by monitoring processing methods, equipment and personnel whero direct inspection is
not practicable. Tho standards or supporting documentation ind'.Jde the following information
where applicable:

a) Identification of the item to be inspected and the individuals or groups responsible
for performing the inspection.

b) Equipment and/or method to be used, as appropriate, for the inspection or
analyses,

c) Proroquisites to be satisfied prior to the inspection, including operator qualifica-
tions and equipment calibration checks,

d) Acceptance and rejection critoria.

Off-sito inspections of fuel and related components is done according to approved procedures
by personnel who have been appropriately trained and certified, and the results are documented
and retalnod as OA Records. Inspection of reconstituted fuel!s performed by personnel who are
indopondent of the fabrication activity.

10.2 Records Roautrements

identification of the person performing the inspection and the inspection results are recorded on
the applicabio inspection record shoot. Manufacturing order routers and inspection record
shoots become part of the Quality Control records as described in S6ction 17.
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10.3 Hold Points

Hold points are established at specified points in the process whereby material may not proceed
until formally inspected and released by Quality Control. Release points are designated in the
Quality Control Standards. Releases become part of the Quality Assurance Records as
described in Section 17.

10.4 Inspector Qualifications

inspectors and special test operators are qualified in accordance with applicable procedures and
Section 9. The qualifications and certifications of inspectors are kept current.

10.5 Reworked. Reoaired. or Reolacemeni

items which are reworked, repaired, or replaced are inspected in accordance with applicable
design and/or inspection requirements applied to the original items or as specified in applicable
rework or repair procedures.

I

I

._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



i .

TOPICAL REPORT
ANF 1 A, Rev. 24

Page 37 of 64

11.0 TEST CONTf10L

Test programs are established for new fuel designs, new processing methods, and new or
extensively modified product processing equipment. Test authorization procedures are prepared
in accordance with Design Control OA Procedures for significant tests and are d!scussed below.
Test results are analyzed prior to issuing the final product and process specifications.

For complex testing, such as evaluating spacer flow characteristics under simulated reactor
conditions, fuel assembly mock-up tests, or fuel license testing, a written test procedure is
prepared which includes instructions for performing the tests, the test conditions to be achieved,
test duration, accuracy, detailed schedule of measurements to be recorded, and the specific
responsibilities for the test preparation, approval, operet!on, data collection, audit, and data
evaluation.

.

Where other than ANF facilities are utilized, the person assigned responsibility for the test is
responsible for reviewing the capabilities of the facility to be used and for establishing the
procedures, controls, and measurements required to assure conformance within the required
limits. Quality Assurance may audit any or all phases of the test depending on the test
complexity and data usage.

The test results are documented and evaluated for acceptability by appropriate personnel. The
test report is distributed to test program signees and others who have a technical interest, and
a copy is filed with Document Control as a permanent record,

11.1 Special Test Authorizations

Special Test Authorizations (STA) for complex testing is required to be documented and
approved beforo work is initiated. The following items shall be considered and included in the
STA:

1

a) Introduction / purpose / scope,i

b) Justification.
1

c) Identification of material and equipment to be used.

| d) Requirements or acceptance limits contained in applicable design documents.

e) Duration of test.

f) Instructions for required activities.
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.

g) Effect on product material or processes, including provisions for controlled
environmental conditions,

h) Ct.librations required.

1) Mandatory inspection or hold points, if required,

j) Assignment of responsibilities including use of appropriately trained or qualified
personnel,

k) Record requirements and recording of results.

1) Disposition of material and equipment.
.

m) Return of work areas to original condition,

in addition, the following items should be considered for inclusion, if appropriate:
Applicable appendixes; e.g., drawings, charts, tables, etc.
Applicable references.

- Archive requirements.

Special Test Authorizations are prepared by the engineer responsible for the test and approved
in accordance with Document Control OA Procedures.

Special Test Authorizat!ons and test results are documented in report form and a copy is retained
in the central files. Special Test Authorization changes require the same approval signatures as
required for the original test authorization. PTA results summaries require concurrence by the
Managers, Fuel Design, and Quality Control. *

Special Test Authorizations may be several types:

a) Process Test Authorizations (PTAs)

b) Design Test Authorizations (DTAs)

c) In-reactor Performance Evaluation Authorizations (IPEAs)

11.1.1 Process Test Authorizations ,

Process Test Authorizations are prepared for tests using new or different manufacturing
parameters, processing tect.niques, or new/ extensively modified product processing equipment.

- - - - - - - - - - - - -
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11.1.2 Deslan Test Authorizations '*

Design Test Authorizations are prepared for tests designed to improve or verity tne &? an,l

exclusive of tests invoMng irradiation in customer reactors. Thermal hydraulic DTAs which do
not involve fuel production equipment may be called Test Specifications.

11.1.3 in-reactor Performance Evaluation Authorizations *

In reactor Performance Evaluation Authorizations are prepared for tests involving Irradiation of-
fuelin a customer's reactor. In addition, the following conditions must be met.

4

~ 1. The evaluation shall be requested by or discussed with and approved ay the
customer before starting fabrication.

2. The mechanism for review and approval shall be via an IPEA.

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - _ _ _ _ _ - _
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12.0 CONTROL OF MEASURING & TEST EQUlPMENT

Procedures are established for the control of measuring and test equipment (M&TE) u ed in the
fabrication and inspection of fuel and fusi components which can directly affect product quality.

Measuring and test equipment are defined as those devices used to measure characteristics for
the purpose of determining acceptance of items to specified product requirements and process
requirements where subsequent inspection is not performed.

12.1 Procedures

Approved gage control procedur5 aescribe the calibration program for quality control measuring
and test equipment. The Metrology Specialist is responsible for the approval of gago cards and
for preparing detailed calibration procedures for mechanical gaging. Cognizant equipment
engincors are responsible for preparing calibration procedures for more complex measuring / test
equipment and process monitoring.

12.2 Calibration and Control of Measurina and Test Eaulomont

The ANF QA Program requires the following, as appropriate:

a) . Traceability of calibration standards is to the National Institute of Standards and
Technology, where such standards exist. In the event there are not national
standards, the basis of the calibration is documented,

b) Equipment falling within the scope of this program is procured, controlled, and
used to ensure the required degree of accuracy, reproducibility, and traceability,

c) Purchase Orders for M&TE are checked to ensure that the securacy of the
equipment is sufficient for its intended use and that the specifications, certified
calibration by the vondor or ANF, and the shipping requirements have been
identified.

d) Frequenclos of recalibration are established, based on required accuracy, usage,
stability of the equipment and, whero feasible, the calibration status is identified
by tag or label.

0) Nonconforming equipment is clearly labeled and its uso prohibited or suitably
rostricted until repaired or calibrated,

f) Records are maintained which indicate the calibration statu's and dates of previous
calibrations.

!
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g) Where practical, M&TE are calibrated against working standards having an
accuracy at least four times better than the allowable accuracy of the M&TE.
Accuracles of working standards less than this are acceptable when limited by the
state of the art, or when the end use of the M&TE being calibrated does not
require this accuracy. Additionally, M&TE used to measure charceteristics
classified as " major" or " minor" characteristics, i.e., nonsafety related charactoris-
tics, may be calibrated against working standards which are less than four timos
better than the allowable accuracy of the M&TE being calibrated.

12.3 Out-of-Calibration Eautoment

Measuring and test equipment actively being used to dotermine product acceptance that is found
to be out of calibration will be removed from service and recalibrated. The degree out of
calibration is dotormined during recalibrQlon. An evaluation is made on a case-by case basis to
determine the validity of previous inspections during the period in which the measuring and test
equipment was suspect of being out of calibration. Only when the ovaluation reveals that the
degree out of calibration impacts on the validity of previous inspections will action be taken
regarding previous inspections.

12.4 Calibration Records

Records are maintained for M&TE showing the equipment identification nun.ber, calibration
status, and results of calibrations.

-I
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13.0 ILANDLING. STORAGE. AND SHIPPING

Procedural controls are established to assure that purchased materials, shipping containers,
equipment, fuel f abrication components, and completed fuel assemblies are stored, shipped, and
preserved in a manner such that quality is not adversely affected. Special handling, storage and

'

preservation requirements are established in the Process Specifications, Product Specifications
and Matorial Specifications or other applicable approved procedure. Qualified individuals
accomplish the special handling, storage, and preservation in accordance with predetermined
work and inspection instructions contained in Quality Assurance Procedures, Material
Instructions, Standard Operating Procedures, QC Standards, and QC Procedures. Where special
controls are not required for handling, storage, and proservation, standard material handling and
transportation methods are used to protect against physical damage.

13.1 Resoor,;"_!!ity -

The Managers of Quality Control, Process Engineering, Fuel Design, Materials and Scheduling, *

Shop Operations, and Fuel Performance are responsible for including in their respective
proceduros those quality requirements which relate to preservation, handling, storage, and
shipping. The respective managers are responsible for appropriately training their personnel in
inose matters.

13.2 Prosorvation and Packaaina

Writton instructions for prosorvation assure that items intended for incorporation into fuel bundles
and shipping containers, which are subject to deterioration or damage through exposure to air,
moisture, and other environments, are protocied during procurement, fabrication, processing,
assembly, intorim storage, and final shipping. Packaging of fuel assemb!!oo is inspected by
Quality Control per written Instructions prior to shipping.

13.3 Handlina

Special hancling Instructions are prepared where necessary for critical items that are susceptible
to handling damago. Use is made of special carts, cranes, boxes, containers, and methods of
transportation. Handling instructions for fuel components, rods, and assemblies in the shops are
included in appropriate Standard Operating Procedures, Quality Control Standards, Quality
Control Procedures, or Process Specifications. Handling instructions for both systems and
physical handling of components at receipt are to be in accordance with Material instructions.

13.4 Storaoo

Instructions provide requirements to prevent deterioration and damage and also include
requiremonts for adequate safety, periodic inspection, and accountability. In addition,

I
|
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lnstructions or procedures include requirements for segregation and control of nonconforming
items.

13.5 Shlooina

13.5.1 Quality Assurance Certification

A final Quality Assurance Certification is prepared and approved for the finished fuel rods, fuel
bearing assemblies and assemblies containing neutron absorber materials leaving the ANF
facilities and is provided to the customer. The certification assures that the following
requirements were reviewed and met:

a) The items have been produced in accordance with approved specifications or
approved nonconformance reports thereto. -

b) The items have been sub'9ci'd to and have satisfactorily passed applicab'e
inspections and tests and nave been released by Quality Control,

c) The items are complete and fuiry assembled as required,

d) The items were designed, procured, fabricated, and packaged in accordance with
the Quality Assurance Program.

13.5.2 Formal Shlopino Release

The finished fuel assemblies containing special nuclear material or neutron absorber material
shipped from the ANF facilities are formally released and approved for shipping in accordance
with approved Quality Assurance Procedures.

.
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14.0 INSPECTION. TEST. AND OPERATING STATUS

Controls are established to assure that the inspection and processing status of items which will
become part of the product or are important to the manufacturing process are adequately
identified from receipt of the items to end use in order to prevent inadvertent bypassing of
operations or inadvertent use, j

The following controls are employed to assure that the status of matorials, components, and
assemblies are adequately identified:

a) Lot cards, manufacturing order routers, station reports, or checklists are ut' sized
to Identify and control lots or items and to transfer identification when reveral
items are joined into a single unit,

b) Inspector or operator initials are entered on the identity / control documentation to
signify the completion of operations or inspections.

c) Inspection forms and tot cards are controlled in accordance with Ot -lity Control
Procodures. Manufacturing order routers are controlled in accordance with
Production Control Center Procedures. Off-sito fuel reconstitution checklists are
generated for each specific project. Those forms, plus Quality Control releases,
assure that traceability to starting material is maintained,

d) Quality Control release points are required at several points in the manufacturing
process; components, sub-assemblies, and assemblies are not permitted to pass
a release point unless required inspection, tests, and operations have been
completed except by approved conditional release.

e) Rojected items are tagged and separated from acceptable items por nonconform-
ing material control procedures to prevent their inadvertent use.

f) The removal of hold tags is authorized only 'ay the Quality Control organization or
by other appropriate personnel designated in Quality Assurance Procedures,

g) Small parts, for which it is not practical to uniquely mark each item, are identified
and controllod by appropriate means, such as attaching inspection labels or tags
to the containor, bin, or carton in which the parts are stored.

l
1

i
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.

15.0 NONCONFORMING MATERIAL PARTS. OR COMPONENTS
,

Materials, parts, components, subassemblies,'and assemblies that deviate from nuclear fuel
. ,

product requirements of approved specifications, standards, or drawings are considered to be
nonconforming items. The ANF Ouality_ Assurance Program requires that nonconforming items
discovered during procurement, receiving inspection, manufacture, fabrication, or test activities
be controlled and documented in accordance with written procedures.

15.1 Nonconformina Material Control System

. items found to be nonconforming are identified and segregated, as practicable,'to prevent their
- inadvertent use. They are withheld from further use unless they can be reworked within existing
- approved Process Specifications to approved rework procedures, or . are ' processed in
accordance with the applicable QA Procedure. Nonconforming material reports, if required, are
originated by Quality Control. The details _of the nonconforming material report system, including
distribution of nonconforming material; reports to affected organization management, are

_

described in Quality Assurance, Procedures. Processing of nonconforming material and
nonconforming material reports is subject to the following controls;

a) - The nonconforming item is segregated from acceptable items and is identified with 3
a hold tag, rework router, or nonconforming material report. '

'b) 'The 'nonconformance is documented, including item name and description,
description 1 of nonconforming conditions and Identification of requirements
violated, and signature of the originator and date.

:c) _ The nonconformance is evaluated by Fuel Design and Quality Control and a
disposition is recommended.

d) - Acceptance of nonconformances involving critical- characteristics to -existing
specifications and repair of items requires approval in accordance with approved
Quality Assurance Procedures. These approvals signify that any areas of concem
within engineering or related to the customer contract are resolved.

e)L Copies of approved nonconformance reports are placed in the Quality Control
Release Files for the affected material, in addition, a final product nonconform.
ance report is sent to customers in accordance with the applicable Quality
Assurance Procedure.

f) -items rejected'are physically separated from acceptable items when practicable,
and are either retu(ned to the vendor for credit, held'in a clearly marked storage
area for future disposition, altered to prevent uncontrolled usage, or scrapped.

- . _. - ___ .- . -
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g) Preventive action is initiated, se appropriate, to assure that the causes of quality
problems are identified and corrected. Any recommended preventive action is

- indicated in the nonconformance report or attachments thereto; the manager of
the group responsible for the preventive action signs as accepting the preventive
action and Quality Control performs followup to verify implementation adequacy.

h) Rework and repair operations are conducted in accordance with documented
. procedures which are either a part of the nonconformance or approved as
Process Specifications; the acceptability of rework or repair operations is verified
by reinspection or retesting of the items as required to assure adequacy of the
product.

|} if agreement on disposition and/or preventive action is not reached by persons
approving the nonconformance report, the matter is brought to the attention of the -
next higher level of inanagement and the Manager, Quality Assurance for
resolution,

n

,

|
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16.0 CORRECTIVE ACTION

Nonconforming conditions, significant processing incidents, inspection or design inadequacies,
or other events, which can adversely affect product quality, are reported to appropriate levels of
management for review and assessment. Formal corrective action is promptly taken for
significant incidents adverse to quality and the results are documented and reviewed for
effectiveness,

16.1 Nonconformino Material

Technical review and preventive action recommendations on nonconforming material are made ,

by those responsible for approving nonconforming material reports as specified in Section 15.-
'

Preventive action and control of nonconforming materials are also as described in Section 15.
Requests for corrective action by vendors are submitted in writing by Purchasing to the
responsible vendor. Follow-up action to obtain vendor corrective action commitments is also the
responsibility of the Manager, Purchasing. Follow-up audits for Vendor Quality Assurance system -

deficiencies are performed by Quality Assurance when required. Follow up actions are
documented to identify that the corrective actions were implemented and effective.

16.2 ' Incident Reviews

16.2.1 Incident Review Boards

' incident Review Boards (IRBs) are convened to investigate significant incidents involving unusual
events that are determined to have a potential major adverse impact on product quality. The IRB
is chaired by the Manager, Quality Assurance. Members serving on an IRB are appointed by the
chairman and should have no direct responsibilities in the area (s) being investigated. The IRB
evaluates facts relating to the incident to identify probable causes and to recommend corrective
action as appropriate to minimize recurrence. As fact-finding bodies, IRBs are authorized to
Interview appropriate personnel and to review pertinent hardware and documentation relating to

.

the incident. Potentially significant incidents should be promptly reported to the IRB Chairman
,

by the responsible manager; however, such reporting is not a prerequisite for convening an IRB.
IRB meetings should be convened whenever the Quality Assurance Manager becomes aware of
product / services-related significant events and determines that these events have a potential for
major impact on product quality.

16.2.2 Incident Review Board Reports and Follow-up

Minutes of IRB meetings are recorded by a se:retary appointed by the IRB Chairman. A finalIRB
report,- signed by each member, is issued and distributed to appropriate management
responsible for directing implementation of corrective action. The IRB Chairman is responsible
for taking any follow up necessary to verify that the appropriate corrective action has been taken

-. _ - _
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and that it is effective. Reports on IRBs conducted at the Ungen, W. Germany plant shall include
Manager, Qua|lty Assurance ANF, on distribution.

16.3 Audits

Corrective action,in response to customer and NRC quality assurance audits or inspections,is
documented by the Manager, Quality Assurance or his designated representative. Internal audits
are documented in accordance with Quality Assurance Procedures and Quality Control
Procedures. Follow-up reviews are conductod, as required, to verify the implementation of
corrective action. Corrective action resulting from audits is discussed further in Section 18.

. .
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17.0- QUALITY ASSURANCE RECORDS

Documents and records sufficient to characterize the product design, materials used, and
process by which the product was fabricated, material and fabrication history, and the quality
achieved are maintained for each contract to furnish evidence of activities which affect quality.
The records are consistent with appPeable codes, standards, specifications, and contracts. OA
records include results of reviews, Mspection, tests, audits, and material analyses; monitoring of
work performance; qualification of personnel, procedures, and equipment; and other

.

documentation such as drawings, specifications, procurement documents, calibration procedures
and reports; nonconformance reports; and corrective action reports.

17.1 Record System

Quality Assurance records which furnish documentary evidence of the quality of nuclear fuel or
of activities affecting quality, provide sufficient Information to permit identification between the
record and-the items or activities to which it applies. This includes the folicwing types of
information, as applicable; document title, number, revision, date, references to sopropriate
contract, purchase order, work order, drawing, specifications, and/or procedures. Records of
inspection and testing of products contain the following information, as applicable,

a) Identification of the record and the item to which it applies,

b) Description or identification of the observation,

c) Evidence of completion of the inspection or test,

d) Date of the inspection or test,

e) Inspector,

f) Evidence of acceptability or conditions adverse to quality.

-17.2 Record Storaoe and Retention

Documents designated as quality assurance records are transmitted to and retained by Central
Files (Document Control) or are maintained in satellite files. Satellite file stations include the
quality controi records area controlled by Quality Control, the vendor documentation records area
controlled by Purchasing and Quality Control, the quality assurance audit and certification
records area controlled by Quality Assurance, and design records area controlled by

- Engineering. Measurement, test equipment, and calibration equipment records are maintained.

by Quality Control, or the user organization.

I
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Designated Quality Assurance records not stored in the Central Files vault are stored either in
two physically separated locations or in fire resistant file cabinets.

Designated duality Assurance records are transferred from satellite files to Central Files within
the time interval specified in the applicable QA Procedure. Elther the Quality Assurance Manager,
Corporate information Services Manager, or Quality Control Manager may authorize reducing the
records to micro-film for storage in a safe repository. *

Designated Quality Assurance records are stored so as to provide for timely retrieval of
information. Rotention periods are indicated in Quality Assurance Procedures.

I
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18.0 AUDITS

A comprehensive program of planned and periodic audits is carried out to verify compliance with
all aspects of the Quality Assurance Program and to determine the effectiveness of the program.
The audits include the evaluation of work areas, activities, quality related practices, items, and
reviews of documents and records. The program includes external audits of vendor activities,
as well as internal audits of ANF activities. Audit reports are documented and distributed to
appropriate management and necessary corrective actions are taken to correct noted
deficiencies.

18.1 Cateaories of Audits

18.1.1 Quality Assurance Audits

The Quality Assurance Audit Program is documented in a Quality Assurance Procedure. The
audit program includes;

1) ' Quality assurance system audits of the adequacy and implementation of criteria
of the quality assurance program such as document control, identification and
control of materials.

2) Documentation review audits of the adequacy and consistency of quality
,

. assurance program documentation, i

3) Processing / inspection audits of fuel mar'ufacturing and inspection operations.

4) Audits of fuel component vendor quality assurance programs.

5) Special audit of non-routine activities as deemed necessary.

-18.1.2 Vendor Audits

The Vendor Audit Program is described in Section 7. The responsibility for auditing vendor
. quality assurance system activities may be delegated to off site ' Inspector services, Quality
' Control, or other qualified personnel as designated by the Manager, Quality Assurance; however,
he stilf retains full responsibility for the effectiveness of the audits. The Manager, Quality Control
is similarly responsible for vendor Quality Control inspection activities and may delegate this
responsibility to other independent groups or organizations.

.

1
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18.2 Proceduros

Roquirements governing the performance of audits are dolineated in audit procodutos addressing
the following:

a) Types and frequency of audits.

b) Responsibility and training of load auditors (Quality Assurance System Audits
only),

c) Planning and scheduling of audits,

d) Preparation of audits, including notification,

e) Conduct of audits, including conferoness as requirod,

f) Preparation, issuance, and distribution of audit reports,

g) Follow up, including commitments, status, and reporting of open itoms, and re-
audits,

h) Audit records.

18.3 Audit Performanco and Rooorts

Audits are conducted by appropriately trained, exporlonced personnel who have no responsibili-
ties in the areas being audited. They are performed in accordance with writton procodures or
chocklists. Audit personnel have access to contract requirements, tochnical data, design data,
f abrication data, f acilities, products, tooling, work instructions, matorials, and data directly related
to the work.

Audit results are documented in audit roports, which are distributed to appropriato managomont
personnel. Results of external audits are issued to managomont of the organization audited.

Audit frequenclos are based on the status and safety importance of the activitios performod and
are adjustod, based on such things as the resu!ts of previous audits, curront problem areas
!dontified by mana00mont, scrap and rework losses, nonconforming material reports, and quality
cost data. Each QA program critorion (clomont) is internally audited at least onco each calondar
year during the performance of functional area audits. As a minimum, suppilors of nuclear fuel
hardware Itoms are auditod annually if the hardware item is considorod to be a major componont

*

and trionnially for suppliers of other hardwaro Itoms.
,
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18.4 Corrective Action / Follow uo

Audit results are reviewed with responsible supervision or management and corrective actions
: established. Managers or supervisors responsible for the areas in which deficiencies are found
3re responsible for providing corrective actions with dates of completion to the auditors.

Each manager responsible for corrective action. performs follow up on his outstanding
commitments. Periodic reports on the status of the outstanding corrective actions are sent to

. appropriats management until the commitment is completed and verified to be effective.

The Manager, Purchasing is responsible for follow-up on vendor deficiencies. The status of
outstanding corrective actions is periodically reviewed and reported until the corrective action has
been satisfactorily implemented.

Re auditing is conducted as determined by the Manager, Quality Assurance to verify implementa-
tion of corrective action from earlier audits.

.
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ADVANCED NUCLEAR FUELS CORPORATION ORGANIZATIONS
(Related to Nuclear Fue! Design and Fabrication and Engineering Services) ;

PRESIDENT
ADVANCED NUCLEAR FUELS

CORPORATION

'
I I I l

VICE PRESIDENT . VICE PRESIDENT VICE PRESIDENT
COM6AERCIAL r-- ENGINEERING OUA W

OPERATIONS- -

Di\1SION DIVISION ASSURANCE DIVISION

CONTRACT & FUEL MANUFACTURING
PROPOSAL ENGINEERING & ENGINEERING

ADMINISTRATION LICENSING

CORP. PLANT
ANFl INFORMATICN OPERATIONS

SERVICES RICHLAND

dS FUEL COMPONENTS

MARKETING DESIGN & SUPPOFIT
l MACHINING

I

CUSTOMER RESEARCH ANFGmbHSERVICES & PRODUCT LINGENENGINEERING DEVELOPMENT

FUEL
WARRANTY & TECHNICAL QUALITY

' SITE SERVICES PROJECTS CONTROL

I

FUEL
PERFORMANCE

MATERIALS &
SCHEDULING

-SAFETY,
! SECURITY &

LICENSING
NOTE:

(1) Only those organizations having specific Quality Assuranco
functions for Nuclear Fuel of Engineering Services shown on the figure.

(2) This chart is representative. Minor organizational changes which do not
impact on effectiveness of the OA program will not be cause for revision of
this docurnont.

0C 1500.002 (R, t 490)
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Q A/QC ORG ANIZATIONS -
- (Related to Nuclear Fuel Design and Fabrication)

t

PRESIDENT
ADVANCED NUCLEAR FUELS |

CORPORATION
.

'
s

I
'

,

VICE PRESIDENTUAU
ASSURANCE OPERATIONS

e

? ?

MANAGER
QUAUTY CONTROL

.

I I I-
GEN SUPERVISORMANAGER. MANAGE,7

QC ENGINEERING ANALYTICAL LABS
INSPECTION

SWERWSORMETROLOG ( OC SPECTROSCOPICCHEMISTS PLANT-~" -- =

SPECIALIST ENGINEERS LABS SUPVR.
OPER. INSP.

U0 LABS2 METALLURGICAL SUPERVISOR -
(WET CHEM) RECElVING & --- -

LAB. SUPVR.
SUPERY SOR COM P. INSP.

PROD, CERT. '
_

. RECORDS

- NOTE:

This chart is representabve. Minor organizational changes which do not impact on
effectveness of the OA program wdl not be cause for revision of this document.
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APPENDIX l

APPUCABILITY OF ANSI STANDARDS AND REGULATORY GUIDES

As noted in Sec'Jon 2, the ANF Ouality Assurance Program satisfies the requirements of Appendix
B to 10CFR50," Quality Assurance Crheria for Nuclear Power Plants"; NRC Regulatory Guide 1.28, .
" Quality Assurance Program Requirements"; and ANSI 45.2 (1977),"Qua!Ity Assurance Program
for Nuclear Fuel Power Plants,"

,

Since the Quality Assurance requirements and guidelines of the Regulatory Guides and ANSI
Standards were Initiated to apply to nuclear power plants, interpretation is requPad to determine
their applicability to the design and manufacture of a plant component such as nuaear fuel. The
ANF Ouality Assurance Program follows the guidelines set forth in Section 17,1 of the NRC
Standard Review' Plan insofar as it applies to fuel design and fabrication activities performed by
ANF. The extent to which the ANSI Standards and Regulatory Guldes referenced in the Standard
Review. Plan are deemed to be applicable to nuclear fuel design and fabrication activities is
summarized in the table which follows, The listed ANSI Standards apply only to nuclear safety.
related activities, Specific exceptions to the documents are included with appropriate justification.
Standards or Guides referenced by the Standard Review Plan which are deemed not applicable
to fuel design and fabrication have been omitted,

,

e

f
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APPENDIX 11

APPLICABILITY OF ANSI STANDARDS AND REGULATORY GUIDES
=

ITEM DOCUMENT SUBJECT AND APPLICABILITY
NO. NUMBER & DATE

_ _ _ _ ,

1. Reg. Guide 1.28 Quality Assurance Program Requirements
(Rev. 3. Aug.1985) (Design Construction)

ANSI N45.2,1977 Quality Assurance Program Requirements for Nuclear Power Plants

Applicability: Fully applicable.

ANSI /ASME NOA 1 Qualdy Assurance Requirements for Nuclear Facilities

Applicability: Applicable with same comments as described below for
corresponding Supplements.

2. Reg. Guide 1.38 Quality Assurance Requirements for Packaging, Shipping, Receiving,
(Rev. 2, May 1977) Storage, and Handling of items for Water. Cooled Nuclear Power Plants.

ANSI N45.2.2 1972 Packaging, Shipping, Receiving, Storage, and Handling of items for
Nuclear Power Plants.

Applicability: ANSI N45.2.2, Section 2.7.1 (3), defines nuclear fuel as a
Level A Item. As such, ANSI N45 2.2, Section 3.2.1, items 19, apply with
the following exceptions:
1) ANSI N45.2.2, Section 3.2.1, item 1 is amended to eliminate the need

for temperature and humiddy controls.
2) The serial number of the fuel assembly constitutes adequate item

identification as required by Section 3.2.1, item 9 of ANSI N45.2.2.
Shipping container marking shall comply with the requirements of
applicable state and federal regulations goveming nuclear fuel ship-
m onts.

Additionally, the following sections of ANSI N45.2.2 are deemed to apply:
4.6, 5.1, 5.2.1 (5), 5.2.2. (7), 5.2.2 (8), 5.2.2 second paragraph (2) and (4),
5 3,5.4,5.5,5.7,6.1 (at fuel fabrication site only, and with exception of
temperature and humidity controls. Storage in shipping containers may

-

satisfy the requirements of Section 6.1 of ANSI N45.2.2, and 7.1

3. Reg. Guide 1.58 Qualification of Nuclear Power Plant inspection, Examinaton, and Testing
(Rev,.1, Sept.1980) Personnel

. _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ -
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ANSI N45.2.6,1978 Qua!ification of Inspection, Examination, and Testing Personnel for the
Construction Phase of Nuclear Power Plants

Applicability: Applicable with the following clattfications:
1) Levels of capabikty, as specified by Sections 3.1 and 4 of ANSI

N45.2.6, are applicable only to special processes, as defined by
ASNT TC-1 A.

2) Formallevels of qualification are not assigned for ultrasonic test and
helium leak check personnel. However, formal training programs for
all inspectors are conducted and documented in accordance with
ASNT TC 1 A recommended practice. The degree of evaluating
acceptability of test results is limited by procedure, to compar!ng chart
or dial readings of product tests versus acceptance limits established

'

using approved standards.
3) Practical experience and on the-job training tirnes may vary from the

ASNT TC 1 A classifications. Other inspections and testing qualif'ca.
tions, while formaltzed, are not deemed to require designation of
levels of capabiltty. In addition, physical examir ations after initial
certification are verified biennially in lieu of annually per Section 3.2.1,
since this is company policy,

4) A special category, ' Level 11 Rod Film Reader Only*, is defined to
evcluate acceptabikty of fuel rod weld radiographs only. This class,'fi-
cation requires less extensive general training and experience than
' Level li', and limits qualificalon to an in4epth ability to read and
interpret film only. Special training with demonstratic of ability to
consstenty detect defects is required and is documented in trainino
files. '

4. Reg. Guide 1.64 Quality Assurance Requirements for the Design of Nuclear Fuel Power
(Rev. 2, June 1976) Plants g

- - _ _ _ _ _ _ _ _ _ - _ __ _ _ _ _ _ _ _ _ _ _ - . _ . _ _ _ . _ _ _ - _ _
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APPLICABILITY OF ANSI STANDARDS AND REGULATORY GUIDES

ITEM DOCUMENT SUBJECT AND APPUCABluTY
NO. NUMBER & DATE

ANSI N45.2.114 1974 (Same title of Reg. Guide 1.64)

Applicability: Applicable with the following clarifications and exceptions
which make the standard more consistent with Nuclear Fuel Design: (1)
Paragraph 3.2 of ANSI N45.2.11 is changed to read as follows: 'The
design shall be such as to be capable of accommodating the following
where applicable.
- 1) Basic functions of each structure and component.
2) Performance requirements.
3) Codes, standards, and regulatory requirements including the applica.

ble issue and/or addenda.
4) Design conditions such es pressure and temperature.
5) Loads such as seismic, thermal, and cynamic where required.
6) Environmenta! conditions anticipated during fabrication, storage, and

operation, such as pressure, temperature, humidity, corrosiveness,
and nuclear rad:ation.

7) Interface requirements, including definition of the func'tional and
physical interfaces involving structures and components.

8) Material requirements, including such items as compatibility and
corrosion resistance.

9) Mechanical requirements, such as vibration, etc.
10) (Not applicable)
11) Hydraulic requiremt.nts such as allowable pressure drops and fluid

velocities.
12) (Not applicable)
13) (Not applicable)
14) Layout and arrangement requirements.
15) Operational requirements under various conditions, such as plant

startup, normal piant operation, piant shutdown. plant emergency
operation, special or infrequent operatior' otem abnormal or
emergency operation.

16) Provision for accommodating installation of necessary instrumentation.
17) (Not applicable)
18) (Not applicable)
19) Failure effects requirements of structures and components, including a

definitior i those events and accidents which they must be designed
to withstand.

|' 20) Tect requirements, including in-plant tests and conditions under which
| they will be performed.

21) accessibility, maintenance, repair & In-service inspection requirements
,

| for the fuel, including the conditions under which these will be per.
j_ formed.

l

| 22) Personnel requirements and limitations, including qualification and
number of personnel available for testing! inspection and permission..
ble personne, radiation exposures for specified areas and conditions.

1



. _. ._ _ __ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ . _ . . . - _ _ _- __. -_ .- ._--

, . .-

DICAL REPORT
2.61 A, Rev. 24'

Page 60 of 64

|
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w

19) Failure effects requirementt of stuctures, and components, including.

a definnion of those events & accidena which they must be designed
to wnhstand.

20) Test requirements including in plant tests and cWnioned undet
which SW will be performed.

21) Accessibility, maintenance, repair and inservice inspection
requirements for the fuel, including the conditions under which these
will be performed

22) Personnel requirements and hmnations, including qualification and
number of personnel available for testing and inspection and

~

permtsalbie personnot radiation exposures for specified areas and
conditions.,

23) Transportability requirements such as size and shipping weight,'

limnations, & DOT regulations.
24) Handling, storage and shipping requirements.
25) Other requirements to prevent undue nsk to the health and safety of

the public.
26) Mattrials, processes, parts and equipment sunable for appi6 cation.
27) Safety requirements for preventing personnel injury, including such,

noms as radiation hazards, restncting the use of dangerour material.

(2) if, in an exceptional circumstence, the dosip".* s immediate supervisor
is the only technically qualtfied individual avaittble, this review can be

| condu.ted by the supervisor, provided that;
i a) The proviscos of the Regulatory Guide a,e satisfied.

b) The fustification is indMdualty documented and approved in advance
by the supervisor's management.

c) Qualsty Assurance audas will cover the frequency and efficiency of the
use of immediate supery',aors as design venfiers to guard against
abuse.

(3) The requirements of Sect 6on 6 3.3 for incorporation of design test
acceptance limas into test procedures is not deemed applicable tf the:

'

purpose of the test is to produce data for design inputs. Addn6onally, not
all qualification tests are conducted under the worst conceivable design
Conditions.

l

( 5, Reg Guide 1.74 Ova:lty Assurance terms and 06,finitions
(Feb.1974) (Same tale as Reg. Guide 1.74)

i ANSI N45.2.10-1973
| Applicability: Fully applicable.

( 6. Reg Guide t 88 Collection. Storage, and Maintenance of Nuclear Power Plant Quality

j (Rev. 2. Oct.1976) Assurance Records

-
_ . _ _ _ _ . . _ . - - _ _ _ _ _ . _ _ __
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u

ANSI N45 2.91974 Reovirements for Colioction, Storage, and Maintenance of Quality /,ssur.
| ance Records for Nuclear Power Plants

.

i
Applicability: Applicab6e wRh the following except6ons. >

'

1) The ANF veuR has no provision for drainage, as recommenced by
Section 5.6 (6); however, there is no credible mechanism (e g., spr6n.

. kler system) for entry of water into the vault,
! 2) Cal 6 brat 6on records are maintained in the calibration laboratory as

these are not subject to vault storage until reasonable time after fuel.

shipment.
3) Ovality Control records and procuremern records need not t.e trans.

forted to vaut storage.
; 4) Radiographs of fuel assem*)Y components are not retained as OA

Records. ResuRs of the review are recorded on Inspection Report
| and/or routing cards and these are saved as lifetime QA Records.
1

5) Certain nonpormanent QA Records, not directy product related, e.g ,
personnel certification records, are kept in satellite file cabinets rated
at one hour minimum fire protection. These sateline files are located -
M offce areas whors a credible fire would be eringuished within one
hour,

i

:i

i

i

'

..

.
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7. Reg. Guide 1.144 Auditing of Quality Assurance Programs for Nuclear Power Plants
(Rev.1, Sept 1980)

Applicability: Appkcable with the follow 6ng except6ons:
ANSI N45 2.121977

1) With respect to the annual audit frequency requ;rements of Paragraph
,

3 4.2, the term 'Apphcab6e elements..? Is interpreted within the fcilow.
* Ing contert. ANF conducts comprehensive internal QA Audits of

important quality functional areas. Each functions area audtt may
address implementation of one or more of the QA program criteria
(elements) applicable to the area. Each QA program crtterion is
audited at least once every calendar year during the performance of
functional area audits. In determining the audit scope, an evaluation
of the area being audited is done. The evaluation may include some
or all of the area. Each QA program criterton is audited at least once
every calendar year during the performarwe of functional area audits
in determining the audit scope, an evaluatcn of the area being audit.
ed is done. the evaluation may include some or all of the following-
prior quality assurance program audits, results of audits from other
sources, nature and frequency of dentified "iiscopancies significant
changos in the organti.ation or quailty assurance program and the
corrective actions takwn to correct discrepancies. Supplers of nuclear
fuel hardware noms are audited annually if the hardware item is
considered to be a major component and triennialty for supphers of
other harware items. Where a current supplier having an active
contract with ANF ls not audited within a calendar year, a documented
interim evaluation of the supplier will be performed annually. As an
axception to the foregoing, audits of suppliers are not necessarily per-
formed for procurement actions where acceptance 0 the product is in8

accordance with Section 10 3.2 of ANSI N45.2.13 1976. In the case
of both internal and external audits, audit frequency is adjusted as
necessary from these minimum requirements depending on the impor.
tance and status of trw or,lanization/ area being audited.

2) Concoming Paragraph 44.2.1, a written reply to the audit report is
obtained only if required by the audit report or the audit report trans-
mittal. Written responses to individual adverse findirigs (Corrective
Action Requests) are obtained in accordance with Paragraph 4.5.1,

8. Reg. Guide 1.123 Quatrty Assurance Requirements for Control of Procurement items and
(Rev.1, July 1977) Services fe' Nuclear Power Plants

ANSI N45.2.13 1976 (Same title as Reg. Guide 1.123)

! Applicabikty: Fulty applicable.
!

-

!
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-

9. Reg Guide 1.146 Qualifcaton of Ovality Assurance Program Auda Personnel for Nut lear
Aug.1980 Power Plants

ANSI N45 2.23 1978 (Same title as Reg. Guide 1,146 )

Applca.Allty: Applicable wnh the following exception:
Calibration and lab services supplier audas are performed by QC
auditors, rather than QA audnors, due to the specialized and limited
scope of these audnt. QC Auditors are appropriately trained and
quallfed in acco dance with approved procedures, but are not re-
Quired to be formalty designated Lead Auditors, as defined by ANSI
N45 2.23.

.

F

k.
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APPENDlX 11

i
i

MATRIX CHART OF ANF'S ,

'

NUCLEAR 'UELS CA PROGRAM AND QA PROCEDURES
RELATED TO QA CP.lTERLA

ANF . NUCLEAR FUELS
10CFR50, APPENDlX B !

QA PROGRAM - QA PROCEDURES .

QA CPITERIA Topcal W By Numwr !

Sections
D

I Organizaten 1 All listed QA Proceduras i

11 OA Procedures 2 ANF.P00,019 and 036

11! Dealgo Control 3 ANF P00,002

IV Procuremern Document Control 4 ANF.P00,018

V- Instructons, Procedures 6 Alllisted QA Procedures

! VI Document Control 6 ANF P00,001: ANF 366 *

Vil Cornrol of Purchased Material ' 7 ANF P00,018

Vill Identifcat6on and Control of Materials and Parts 8 ANF.P00,027

IX Control o' Special Processes 9 ANF P00,001 and 002
e

X Inspection ' 10 ANF.P00,020

XI Test Control 11 ANF.P00,020

Xil Calibration of Equiptru,1 12 ANF 10

Xill Handling, Storage, and Shipping 13 ANF P00,001,002, & 028

XIV lospection. Testing, and Operating Status 14 ANF P00,027 & 020

XV Nonconforming Material . 16 ANF P00,002,039, & 027

XVI Corrective Act6on 16 ANF P00,021
.

XVil OA Records 17 ANF P00,023
,

XVir Audas 18 ANF.P00.004 .

|
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