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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
aspacts 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 Organization

Advanced Nuclear Fuels Corp. is wholly owned by Siemens Corp., which is wholly owned by
Siemens 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 tacilit-
ies at Richland, Washington, and nuclear fuel manufacturing plants at Richland, Washington and
Lingen, West Germany.

1.2 Company Qrganization

Advanced Nuclear Fuels Corp., hereafter referred to as ANF, is responsible for the establishmont
and execution of the quality assurance program for engineering services, and the design,
procurement, and fabrication of nuclear fuel assemblies and has established an organ.zation, as
shown in Figures 1 and 2, to meet this 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 remedia!
action, and to verify implementation of corrective action.

Responsibilities of key individuals are as follows:

121 President

The President of ANF is re. gonsible for establishing the Corporate ANF Quality Assurance Policy,
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 personnel in key positions are
qualified to execute their assigned functions and responsibilities. Verifications of conformance
to esiablished 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.

1.21.1 Manager, Quality Assurance

The Manager, Quality Assurance reports to the President, and is responsible for providing Quality
Assurance program management for all ANF ac.vities. The Manager, Quality Assurance is
responsible for the overall establishment and execution of the Quality Assurance Program for
engineering services, fuel and related component design, and fabrication operations. He is
charged with no direct product engineering or manufacturing responsibilities and is responsible
for interpreting quality requirements, and for defining, developing, administerir _ executing, and
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auditing the Quality Assurance Program in accordance with quality requirements. He has detail
responsibility for the implementation of the quality assurance related activities, including stop
work authority. In matters pertaining to Quality Assurance, he aiso 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
aocuments.

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

) 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.

i) interfacing with customers and government agencies on their audits of engineering
services, and fuels and related component design and manufacturing activities,

Q) Monitoring and conducting corrective action follow-ups for Quality Assurance activities.
h) Reviewing customer contracts for compliance to QA Program r.  rements.

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

1.22 Vice President, Engineering Division

The Vice President, Engine ing Division reports to the President, and has authority for the day-
to-day conduct of the comp.any within the assigned areas of responsibility, including Fuel Design,
Fuel Engineering and Licensing, Technical Projects, Research and Product Zevelopment, 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.
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1221 Manager, Euel Design

The Manager, Fuei 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 Parta Lists. Reporting to the Manager, Fuel Dasign are BWR ang PWR
Design, Design Coordination, Design and Drafting, and the Lingen Plant Engineering represen-
tative.

12211 Eroject Engineers

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

12212 Component Qoordinators

Cemponent 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 nomenciature in keeping with the latest materials technology ard
fabrication processes for the designalad product component.

1222 Manager, Fuel Engineering & Licensing

The Manager, Fuel Engineering & Licensing, reports to the Vice President, Engineering Division,
and is responsible for providing nuclear and thermal-hydrauiic analyses of fuel assemblies, cores,
And reactors and their protective systems. This includes tech ~icul support to customers, as
needed, for licensing of ANF fuel. Also included are computer sotware and related services as
required for on-line monitoring of reactor pawer distribution.

1223 Manager, Research & Product Development

The Manayer, kesearch & Product Development, reports to the Vice President ngineering
Division, and is responsible for research and development activities, including the: nal-hydraulic
and other new fue! design development and testing, and supporting software products such as
fuel performance models and computer codes. Materials research and cognizance of status of
nuciear f.els technology Jevelopments fall under tte purview of this organization,
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1,224 Manager, Corporate Information Services

The Manager, Corporate informaiion Services, reports to the Vice President, Engirieering 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.

1225 Manager, Technical Projects

The Manager, Technical Projects, 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. Responsiblilities also include
coordination and preparation of technical proposals, and preperation of cost estimates for
commercial proposals.

123 VYice President, Operations Division

The Vice Prasident, Operations Division reports 1o the President, and has authority for the day-to-

day conduct of the company within assigned areas of responsibility, including Quality Control,

Manutacturing Engineerin® Shop Operations, ANFGmbH Lingen, Materials and Scheduling and

Salety Security and Licer:: . Me ensures that company operations in his assigried areas of

responsibility are carried ow in full compliance with established policies and guidelines. He is

responsible for producing the desired results within the aillocated resources and for reporting of
wylts 10 the  ‘esident.

‘31 Manager, Quality Cont:ol

The Manager, Quality Control reports to the Vice President, Operations Division, and has the
responsibility for implementing the Quality Assurance Program in the manutacturing process. The
Manager, Quality Control is independent of the Managers, Plant Operations, and Componants
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 Control include:

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

b) Preparing the Quality Control Program relating to vendor ingpection activities and off-site
source survelilance.
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Preparation of procurement documents which assure that fuel hardware ttems are
procured on schedule and comply with the applicable Product and Material Specifications
and Quality Assurance requirements. :

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

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.

Assisting In the evaluation of vendors' capabilities.

Providing an interface between vendors and Advanced Nuciear Fuels.

Maintaining the approved vendor list.

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

Maintaining storage facilities and services for purchased material and components.
Shipping completed fuel assemblies and other material.
Planning of requirements and initiating purchase requisition for fuel hardware.

Maintaining inventory control of fuel hardware.

1295 Manager, ANFGmbH - Lingen

The Manager, ANFGmbH-Lingen reports to the Vice-President, Operations Division, and is
responsible for the overall management of the Lingen fabrication plant within the constraints
imposed by the product, process, quality assurance, licensing, and safety requirements. The
specific organizational breakdown and responsibilities of the Lingen Plant are described in the
Lingen QA Manual, ANFG-4.008. The ANFGmbM Quality Assurance group receives program
direction from the ANF Manager, Quality Assurance.



Manager, Manyfacturing Engineering
The Manager, Manufacturing Engineering reports 1¢

$ responsible for all Process Enrgineering and Plant Engineering
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Providing revised tabrication processes and Process Specificatior

Providing routine process and engineering support in the areas of manufacturing methods

and standards and coordinating automation activities

Vice President, Commercial Division

Commercial Divisior

Gontract and Froposal Administration

The Contract and Proposal Administration organization is responsibie for providing the primary
contractual interface with the customer, coordinating ANF activities to assure that contractua
requirements are being met, and reporting 1o the customer on the status of these activities

g :7;‘:?‘ f y

-ustomer Services Engineering reports to US Marketing, and is responsible for providing
techr.ical support to the Commercial Division, performing the role of primary customer

N noncommercial matters, and in arranging appropriate technical interaction with the

pRpR g
cOniaci

etnmar
“USIOIMe

243 Fyel Perormance

ve! Performance reports 1o Fuel Warrar ty & Sile Services, and provides 1or moi
erformance during and alter irradiation, and supplies important feedback 1c
They also perform on-site nondestructive exan

';jy‘ &'{L. rTework v\s; Alf

designated. qua




TOPICAL REPORT
ANF-1A, Rev. 24
Page 9 of 64

1244 Agvanced Nuclear Fuels International, Inc. (ANFI)

The European Business Operations of ANF| has offices in Brussels, Belgium, and reports to the
President ¢! ANFI, who is also the Vice President, Commercial Division, ANF.  Primary
responsibiiities incluce 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 : nd sign-off
of design documents as indicated in Document Contrei QA Procedures.



QUALITY ASSURANCE PRCGRAM

The ANF Quality Assurance Program for Nuclear Fuels includes activities in the
procurement, fabrication, and inspection testing of nuclear fuel assemblies, and
engineering services, |.e., site repair/reconstitution, irradiated fue! inspection, In-core monitoril
software, and nuclear plant analyses. This Quality Assurance Program applies specifically 1o the
clivities affecting the salety-related aspects of nuclear fuel. The Quality Assurance Program has
been established 10 ensure that the delivered nuciear fuel assemblies and services
adversely affect the health and safety of the public. This is accomplished through confc
with the requirements of 10CFRS0, Appendix B

I Helated ANSI Standards & Regqulatory Guides
The ANF Quality Assurance Program for Nuciear Fuels encompasses and satisfies the
requirements of Appendix B to 10CFRSE0, "Quality Assurance Criteria for Nuclear Plants", NRC
Safety Guide 28, "Quality Assurance Criteria for Nuclear Power Plants', ANSI N4§2 (1877
"Quality Assurance Program for Nuclear Power Plants", Basic Requirements of ANSI/ASME NQA

1-1986, "QA Program Requirements for Nuclear Facilities", and IAEA Code of Practice No. 50-C
QA "“Quality Assurance for Safety in Nuciear Power Plants” (European customers), and KTA 1401
General Requirements for Quality Assurance (German customers). Additionally, when specified
in a contract between ANF and a utility customer, other related ANS| Standards and Regulatory
Juides are committed to by ANF on a contract by contract pasis. The methodology for
implementing these requirements is reflected in this QA Manual in general and more specifically
n the QA Procedures and any supplements thereto

<2 Applicability to Fuel Assemblies, Parts, and Cc

The finisheg ~uclear fuel assemblies furnished by ANF 10 utilities for their nuclear power plants
aie classified by utilities as being nuclear safety-related. Therefore, the applicable requirements
of 10CFREQ, Appendix B apply to the finished fuel assemblies

I order 1o place the correct amount of emphasis on the more important characteristics of the
various parts ¢ d componenis making up the fuel assemblies, ANF has developed a system of
classitying ct Jacteristics identified in the product and material specifications as critical, major
or minor. The essent.al criteria for the classification are as follows

Critical - A characteristic of a specification, inspection, test, or defect which

properly controlled, could result in a reactor fuel faillure. Such a defect

exampie, is one that judgement and experience indicate is like

performance of the function of an enc' item such as fuel rod, fuel assemt

reioad core
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Major - A cnaracteristic of a specification, inspection, test, or defect other than
critical which, if not properly controllew, could result in excessive costs, defect
rates, rework, or delays in scheduled shipping dates. Such & defect, for example,
likely 1o reduce materially the usability of the product or an end item such as
fuel rod or fuel sssembly.

Mingr - A characteristic of a specification, inspection, test, or defect other than
eritical or major which, if not controlied, does not materially reduce the usability
of the product or an and item such as a fuel rod for its intended purpose, or is @
departure from established standards having no significant bearing on the
effective use or operation of the unit, or affects the appearance in a minor 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 ‘ake
into account the assigned classiiication 10 ensure that appropriate importance is given o each
characteristic.

23

Implemeritation of the requirements of this Quality Assurance Program and related procedures,
are considered to be normal practice in the design, fabrication, procurement, engineering,
inspection, certilying, and shipping of the nuclear fuel and related products/services. If special
projects are undertaken that are not subject to all requirements of 10CFRS0, Appendix B, or do
not require all the Quality assurance system requirements and practices established 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, engineering, manufacturing, quality assurance, quality
control, and purchasing.

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

24 Policies, |
The objectives of the Quality Assurance Program are 1o provide engineering services and nuclear

fuel that will perform satisfactorily in service with a high assurance againsi failure or maifunction
and withou! undue risk 1o the heaith and safety of the public. Compliance with the policies and
procedures of the ANF QA Program is mandatory for parsonnel performing activities affecting the
quality of the nuclear tuel. This is communicated to personnel through indoctrinaticn sessions
and distribution of the QA Manual. When required, disputes involving quality are referred to the
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next higher level of management for resolution. The distribution of the QA Manual including
revisions is controlied as described in Section 6.0, Document Control,

The ANF QA Manual contains three parts, as follows:
Part | - Introduction
Part Il - QA Program Description
Part lll - QA Procedures

The Introduction, Part |, contains a policy statement, and a brief description of the purpose,
scope, implementation , and control of the manual. The QA Program, Part Il, contains a
description of the program setting forth mandatory requirements, poiicies, and responsibilities.
The QA 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 Il - QA Program, and Part lll - QA Procedures, are signed off by members of ANF
management as indicated in Document Control QA Procedures. Control of the QA Manual and
distribution of copies, including revisions, is the responsibility of the Manager, Quality Assurance.
Internal QA audits are conducted to asceriain the effectiveriess and proper implementation of the
QA program.

25 Indoctrinal on and Training

Indoctrination and training of ANF personnel whose activities affect the quality of products and/or
salety-related services shall be provided. Both direct Quality Assurance training and specific job-
related training or certification are conducted as necessary including retraining and/or recertif-
ication 1o assure that desired proficiency is maintained. Quality Assurance is responsible for
conducting QA 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 Assuiance
Program requirements.

26 Qualification Requirements for Principal Quality Assurance
| Quaity Conrol M Poatt

26.1 Qualification requirements for the Manager, Quality Assurance are:
a) A bachelor's degree in a technical field.
b) Al least ten years experience in responsible management of technical or

manutacturing activities in the nuclear field, five years of which have been in fields
allied 10 nuclear quality assurance.
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¢) Knowledge of applicable quaiity-related codes, standards and regulatory
requirements.

d)  Thorough knowledge of the ANF Quality Assurance Program.
262 Qualification requirements for the Manager, Quality Control are:
a) A bacheior's denree in a technical field.

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

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

d)  Thorough knowledge of the ANF Quallly Assurance Program.

27 Management Reviews

Review of the scope, status, implementation, and effectiveness of the Quality Assurance Program
1o assure that the program is adequate and complies with 10CFRS0, Appendix B criteria is
conducted by management for the portion fur which they have designated responsibilities. These
reviews are conducted on an annual basis where major changes have been made, and at a
minimum of once every two calendar years.

28 Revisions

This Juality Assurance Program document is to be reviewed each calendar year and revised if
the need ea'z. The Manager, Quality Assurance is responsible for soliciting comments each
calendar year from affected managers on proposed changes.  As substantive (including
organizational) changes to the Quality Assurance Program aie identified, they will be reflected
in & revision 10 this program document. Interim Quality Assurance Program updates providing
organizational or other pertinent information may be distributed within ANF prior 1o distribution
of the revised document. New or revised Quality Assurance Program requirements are 1o be
implemented within 80 days following issue unless additional time is approved by the Manager,
Quality Assurance.
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30 DESIGN CONTROL

Quality Assurance for design includes assuring tha: design activities are carried out in a planned,
controllad, and correct manner. It also includes design document control, independent
verification of calculations, design testing, and auditing with appropriate corrective action 1o
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. Cusiomer requirements contained i1 Design Criteria are translated into Materlal
Specifications, Product Specifications, and Drawings. Wherever practical and applicabl inclugt

stancards and specifications (e.g., ASTM) are utilized in design specifications sle
materials, parts, equipment, and processes. Approved Product or Material Spe~ 5 i@
required to procure or fabricate materials or components for the nuclear fue Acturing
process.

3.1 Design Planning and implementation

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

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

a) Compatibility with reactor ard remaining fuel.

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

¢) Optimum balance in fuel enrichment, life and power costs.

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

e) Choice of physical parameters.

f) Mechanical stability under service.

g)  Ucensability.

h) Choice of design methodology.
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Resign Documents
2.1 DResign Criteria

DE'SngH Criteria are prepared which are consistent with the principal technical requirements and
needs of the customer ae reflected by the contract with ANF and with applicable reguiatory
requirements. Design riteria and other design documents described below are approved in
accordance with Document Control QA Procedures

322 Pans List

ClOf1

performance eveluations’ are defined by a parts list which displays by number and revision all
Product Specitications, Materials Specifications, and Drawings required to define the product
The Parts List is the sole authoritative definition of the product. Approved partial Parts Lists
wh.ch do not include all fuel bundie components may be issued prior 1o approval of the complete
Parts Lists in orcler 1o expedite procurement or tabrication of materials and components for which
the design has been completed

The design of production fuel, lead assemblies, "proof-of-fabrication’, or special “in-reacte

3.2.3 Technical Bases

The design of lead assemtiies and prod ict fuel for customaers is based upon Technical Bases
which represent the best state-of-the-art at the time of issue

33 Resign Interfaces
interfaces among participating organizations within ANF are defined in Document Control QA
Procedures for preparation and approval of design documents. Additional interfaces are detined

In gesign control quality assurance procedures

3.4 Design Change Control

Design changes 10 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 matrix. K those required to accept or approve are unable to achieve a unanimous
agreement, the items of disagreement are referrad to the next higher level of management until
resclved

208!

The adequacy of product designs may be verified in several ways, including in reactor exper
of similar design, performance of design reviews, alternate calculations, or design testing
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depth ¢f design reviews and verifications depends upon the complexity and end use of the iterr
The individuals responsible for performirg design verification activities should include pers
other than those who performed the original design. Use of the designer engineer's subsectior
manager for design varification is restricted to special situations where the subsectior manager
8 the only Individual within the design organization competent 1o perform the verification. Design
verification activities are performed in accordance with Design Quality Assurance Procedures

’eu" “‘E W(’WS

Reviews of fuel designs and related documentation are performed 10 determine adequacy of the
design, 10 assure that design paramelers can be controlied during manutfacture, and that desigr
1eahues can be inspected and tested and that inspection and test criteria are identified. Ap Lw.g.

of the gesign is iIndicated by signature on the appiicadle cesign documents, and Project r:,(,‘,,y
Review Summary Report

3562 Alternate Calculations

Verification of some types of calculations or analvses may be achieved by comparison with
allernate methods of calculation or analys's. When performed, these alternato calculations are
performed by persons other than those who perforrned the original calculation and serve (o verity
the correctness of the original calculation. Alternate calculations may empioy a more simplified
approach or be less rigorous and the results may not exactly check with the original calculation
nowever they must provide resulis consistent with the origina! calculation or analysis. The
alternale calculauon will also address the appropriateness of assumptions, input data, and the
code or other calculation used

3563 DResign Testing

Test programs utilized to verity design adequacy are conducted under design conditions
sufficient to demonstrate that the item wili withstand in-service use. Design tests are approved
and controiled in accaordance with design control quality assurance p w\t':ju #s. Existing data
from tests of previous designs may be valid for current designs provided tt

adequately similar. in such cases new testing may not be required

the dcsigns are

Designs are verified by out-ol-reactor testing for basic parameters such as flow, pressure drop
and for the absence of fretting corrosion. Additional tests, such as thermal o

CycCling, velocity
distribution, or strength tests, may be performed, if d;‘:plop- ate
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40 PROCUREMENT DOCUMENT CONTROL

Procedural controls are established 10 assure that applicable regulatory requirements, design
bases, fabrication requirements, and other requirements are Included or referenced In
procurement documents for material, equipment, and services

4.1 Procurement Documents

Design requirements set forth in approved Product Specifications, Material 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 intended to
assure that quality requirements are adequate,, correctly staied, and are controllable.

4.2 Content of Procurement Documents

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

a) A statement of work to be performed.

b)  Technical requirements regarding specific drawings, specifications, codes,
regulations, procedures, or instructions including test and inspection requirements,
and special process instructions.

) Quality Assurance Program requirements, including applicable requirements of
10CFRE0, Appendix B.

d)  Submittal of vendor's Quality Assurance Program (Manual) and access to the
Vendor's CA/QC Procedures.

) Standard clauses for access 1o their plant and records, performance of source
inspection, and auditing their QA system and those of their sub-vendors.

f Identification of documentation required to be submitted, including Quality
Assurance records, for information, review, or approval of the Purchaser.

+)) Retention ard disposition requirements of Quality Assurance records not delivered
to the Purchaser.
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h)  Submittal of Process Outline and QC inspection Plan to the Purchaser, including
process hold points.

i) Requirements for control and approval of Vendor nonconformances.
) Source inspection requirements.

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

4.3 Control of Contract Changes with Vendors

The procurement documents state the controis which will exist between ANF and vendors in
requesting and accepting changes in the purchase contracts, changes in product or service
specified including revisions of design and specifications, changes in processes used and, where
applicable, changes in sources of supply and/or subcontractors.

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

ANF acceptance of vendor-supplied material known to be nonconforming to procurement
documents requires an approved nonconforming matetial report.  Nonconforming material
shipped to ANF is identified as nonconforming by the supplier.
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50 INSTRUCTIONS, PROCERURED, AND DRAWINGS

The Quality Assurance Program and associated quality-related design, procurement, fabricatior

nspoection, handiing, and shipping activittes are prescribed by documented instructions
procedures, and drawings, as appropriate, 10 assure adequale definition of the inspections for
satistactory completion of activities The instructions, procedures, and drawings include
appropriate quantitative ©f qualitative acceptance criteria 10 verity that important activities have
been satistactorily accomplished

51 Quality Assurance and Quality vontrol Documents
\ 511 Quality Assurance Program

The ANF Quality Assurance Program described herein establishes the engineering services and
fuel manufacturing quality system which Iintercelates with design, process, fabrication
procurement, and custoner requirements o assure that the quality-related work elements are
identified and controlled

The various types of documents addressing activities and associated responsibilities for
preparation, concurrence, and approval are defined in Document Control QA Procedures
Provisions for the preparation, approval and control of instructions, procedures, and drawings
are discussed in Section 6

512 Quality Assurance Procedures

e Quality Assurance Procedures contained in Part Ill of this maiual provide instructions for
carrying out Quality Assurance Program requiraments

51.3 Quality Control Proceduies

The Quality Control Procedures provide written inspection instructions and techniques
nondestructive testing procedures, equipment operating procedures, and other Quality Contro
methodology employed to implement the Quality Control Standards and the Quality Control
portion of the Quality Assurarnce Program requirements

5.1.4 Quality Control Standards

| O

The Quality Control Standards identity the Quality Control requirements and methods for assuring
conformance 1o the Process and Product Specifications for each step of the manufacturing
process, including recelving inspection, releases to manufacturing, in-process inspection steps

and hold points, final inspection, and shipment to the customer. Once approved, the Quality
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Control Standards refiect the minimum inspection pian required to meer the intent of the Product
Specifications, Materia! Specifications, and drawings.

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

516 Metallurgical Procedures

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

5.2 Product Defintion

521 Design Criteris

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.

522 Design Reports

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

523 Material Specifications, Product Specifications, and Drawings

Material Specifications, Product Specifications, and drawings identity 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 requiremerits of the Design Criteria. The Product and Material Specifications establish limiting
physical and chemical properties of materials and related products. The Parts List identifies the
specific Product and Material Specificaticns and drawings applicable to a particular reload and
thus constitutes the authoritative definition of the product. Product Specifications include the
required characteristics and the standards 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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Operator certification procedures for special processes are contained in the Quality Control
Procedures and Process Specifications and specify the qualification procedures, training, and
certification examination requirements for those personnel 10 be quailfied for work in the special
processes of weiding, heat treating, ultrasonic testing, dye penetrant, gamma scanning of fuel

rods, helium leak testing, and radiography.

552 Standard Operating Procedures

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

56 Euel Performance

561 Practices and Procedures

Practices and Procedures define requirements and pract’ ces used to implement QA Program and
administrative activities.

562 Cover Procedures

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

563 Standard Operating Procedures

Standard Operating Procedures (SOPs) provide instructions for equipment operation and related
generic support activities.

56.4 Performance Evaluations

Performance Evaluations examine product performance from in-reactor tesis, post-irradiation data
and ex-reactor tests and data.

565 Failure Analyses

Failure Analyses provide for the detailed evaluation of any fuel failure, with specific emphasis on
comparing pre- and post-irradiation physical measurements, reactor operating transients, fuel
management, and any other specific observations that will assist in isolating the specific failure
mechanism.
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57 "C"'”'L'C",@'j Deviations

Temporary deviations from procedures or instructions may be approved, provided the following
congitlions are met

a) The designated responsible engineer or supervisor shall be responsible for
assuring that any Temporary Deviations will be acceptable to those individuals
who are reguired 10 approve/concur with the document beir Q c"-an:‘;en
The Temporary Deviations are not Lsed for deleting license requiremants and do

not decrease assurance of product quality

The Temporary Deviation is documented prior 1o use and a description of the
change is distributed 1o all signators of the original document, Document Control
and Manager, QA within one working day of effectivity of the change. Any one
of the individuals who signed the original document may ask for a full review of
the change. Material traceability shall be maintained such that tems processed
per Temporary Deviations are identified

The Temporary Deviation includes the effective dates, not 1o exceed 30 days

The use of Temporary Deviations is controlled per the requirements delineated ir
QA Procedure #5 Temporary Document Revision
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60 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 provides 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 atfect quality, or are controlled
for other reasons.

6.2 Controlied 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, manuais (such as QA Manuals),
and other materials which define the nuclear fuel product line or affect fuel or engineering
services quality, are controlied documents.

6.3 Responsibilities

The originator of a document is responsib'~ for the preparation of the document in accordance
with document identification and format requirements, obtaining required review and approvals,
determining the original distribution list, and revising, as necessary. Document Control is
responsible for issuance and distribution of documents and revisions including retention of the
copies in accordance with the Document Identification and Control Procedure.

6.4 Control of Document Generation and lssange

Document Control assigns numbers for documents upon request, maintains distribution lists of
controlied documents, issues copies of approved documents and revisions and rnaintains file
copies. Approved changes to documents &re included in documents prior to implementa*'an of
the change and commencement of work. Document Control is responsible for physically
entering the revisions in the Shop Operation and Quality Control copies used for fabrication,
however, individual groups may physically enter the revisions in these copies, subject 1o controls
described in Quality mssurance Procedures
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65 Special Control Provisions

In order to avoid the unnecessary shutdown of key shop operations, Guality Assurance
Procedures provide for the distribution of ‘advanced copies’ and ‘Temporary Document
Revisions'. Copiles of tully approved documents may be distributed in advance of the normal
distribution ("advance 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 controlied per the
applicable Guality Assurance Procedure governing Temporary Document Revisions.

6.6 Approval of Changes

Changes to previously issued documents are approved in the same manner as origina! versions.
Management affected by changes are required 10 approve revisions. Approvers of previous
document versicns are not required 1o approve revisions w. are the changes do not affect their
organizations(s). The document originator is responsible for determining which organizations are

affected by the changes.
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7.0 CONTROL OF PURCHASED MATERIAL, EQUIPMENT & SERVICES

ANF maintains a program for the control of purchased material, equipment, and services
consisterit 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 efMectiveness. Quality assurance
programs established by vendors are approved by ANF. To assure that purchased material,
equipment anc. services conform 1o procurement documents, evaluations of vendors' capabilities
are made by Purchasing, Quality Assurance, and Quality Control

7.1 Yendor 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 involves an
integrated evaluation by Purchasing, Quality Assurance, and Quality Control or some combination
of these, based upon the claesification and complexity of the item 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 currerit quality records, including the vendor's QA program,
manual, and procedures, as appropriate.

) Performing pre-award surveys at the vendor's plant 1o determine current capability
to satisty procurement document requirements.

Prior to qualification of vendors who supply major components used in either production fuel or
neutron absorber assemblies, a source evaluation is conducted to assure ihat the vendor
maintains a quality assurance program and organization, and that he can effectively demonstrate
the controls within his own plant and those of his subvendors 1o provide the quality that is
required. in addition, their technical capabilities and adequacy of facilities are surveyed Vendors
are required 1o demonstrate qualification by production of acceptable products.

7.2 Yendor Audits

Vendor quality assurance system audits are conducted 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 vendor activity and required quality. For major
components (e, VO, cladding, tie plates, spacer components, neutron absorber pellets,
zircaloy), these audils are normally conducted once each calendar year when the vendor is



TOPICAL REPORT
ANF-1A, Rev. 24
Page 28 of 64

active. Other vendors are sudited on a triennial basis as a minimum. Audit results written by the
suditing organization are transmitted to the vendor in writing requesting formal corrective action
(esponse to deficiencies.

7.3 Yendor Source Survelllance

Vendor product source survelllance is conducted by Quality Control, in accordance with written
procedures, 10 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 verity con-
formance to quality requirements upon receipt of product, and the receiving inspections 10 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.

7.4 Approved Vendor List

An approved vendor list 1s prepared and maintained by the Manager, Purchasing, and approved
by the Quality Control and Quality Assurance Managers. A vendor may be added 10 or deleted
from the list in accordance with the requirements defined in the applicable QA Procedure. Bid
proposals may ba withheld from vendors not demanstrating adequate performance. As a
minimum, the Approved Venour List is reviewed and re-issued, if appropriate, with approvals
once a year,

76 Purchased Material Receipt Inspection and Release

Purchased material is received, iden..ed, 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 Control in 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 Contral 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.
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76 Cantrol of Vendor Nonconforming ems

ftems known 1o be nonconforming to ANF purchase requirements are not shipped 10 ANF without
prior approval. Aliowable manufactuiiig operations are either specitically identified in
procurement documents or are approved by ANF prior 1o commencement of the operations.

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



TOPICAL RFPORT
ANF-1A Rev. 24
Page 30 of 64

8.0 IDENTIFICATION AND CONTROL OF MATERIALS, PARTS, AND COMPONENTS

Measuras are established 10 assure that materials, components, subassemblies, and assemblies
are adequately identified to allow traceabiiity to purchase documentation, manufacturing
documents, and nonconforming material reports. These measures are also established 10
prevent the use of incorrect or defective tems

8.1 |dentification

Quality Assurance Procedures, Quality Control Standards, and Standard Operating Procedures
and other pertinent procedures are established 10 assure control of product or process materials
and to maintain traceability from receipt of material to final shipment. The procedures require that
identification be maintained either on the item or on the records traceable 1o the iems
Stamping, tags, labele, and manufacturing order routers are the normal means of identification
In instances where the identification is located on the tem, the location and method of inspection
4dre such that the function, fit and quality of the item are not adversely atfected

8.2 Lontrols

Physical identification requirements for materials, components, fuel rods, and fuel bundles, when
applizable, originate in the design stage with specific identification and 10t definition requirements
set forth in the specifications and drawings

Al racelving, lot cards are attached 10 product components and material which indicate date of
receipt, vendor, the reference Purchase Order number, and ot number. Quality Control verifies
the correct identification and certification of the tems. Hf the lem passes receiving inspections
Quality Control indicates acceptance of the tem on the lot card and a release number ie
assigned. The lot card remains with the item until used. The release number is then transferred
1o a8 manufacturing order router, which provides traceability of identification throughout the
manufacturing process. The manufacturing order router is checked at the final certification
operation for completeness; it documents the manufacturing history of the fuel element, including
the date it passed key manutacturing steps and the identification of the inspector

Preceding steps are required to be signed off as completed on the manufacturing order router
belore the next step can begin, except as specifically waived by approved conditional releases
or out of sequence operations as defined in the Quality Control Standards

The Production Contral Center unit of Master Scheduling & Uranium Management is responsible
for issuance and control of manutacturing order routers, 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 for controlling the flow
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of materials as specified in QA Procedures, Process Specifications, QC 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 Purformance procedures. These procecures include clecklist signoffs of koy
activities and envure that the compieted assembly meets product guality requirements and that
traceability 10 starting material is maintained.

8.3 Conditional Releaye”

Conditional releases .f material beyond designated process Quality Control hold pr ints may be
initiated by comple'ion of a Conditional Release which is requested by Shop (perations,
prepared by Quality Control, and approved in accordance with Document Control QA
Procedures. The purpose of @ Conaltional Release is to facilitate continued procossing when
the required analyses or overchecks have not been completed and still assure physical identity
and control of material in order to be able to reject, segregate, or otherwise disposition the
aflected matarial should the analyses or overchecks be unacceptable. Any conditionally released
materiai is required to be identified until full release of the material is granted or other disposition
Is directed. Condlitional releases are not to be used to waive Process or Product Specification
requirements.

8.4 Confirmation cf Material Identification & Control from Inspection Records

A comprenensive sysiem of inspection records is maintained to assure that material identification.
inspection status, and fabrication status are explicitly identified, including, as appropnate:

a) Vendor inspection and test data and certification.

b) Results of tests and inspections.

¢) Releases of material.

d)  Status and disposition of "hold", "nonconforming”, or “reject" items.
) Manulfacturing Order Routers, or activity checklist.

8.5 Loss of Identification

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

86 Control of Prohibited Material

Controls are established to assure that materials detrimental to fuel performance are not used.
The measures include control of essential material purchases and evaluation of the process via
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appfopnate analyses As required 10 assure that adequate control i1s maintained over the use of
such malterials

8.7 Enrichment Conuol

Measures are established to assure that nuciear materials 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 containers, enrichment marks on rods, gamma scan verification of powder, nuclear
rod assay, analytical examinations, in-process inspections, cleanouts of processing equipment
between enrichments, administrative controls on the handling of materials, and audits of
processing and product

88 Noncontorming Material

Contro! of nonconforming material is addressed in Section 15

8.9 Sitvations Requiring Special Conirols

In addition to other required documentation, special manufacturing order routers are prepared
for those rework or repair situations requiring special control in areas where Manutacturing has
responsibility for control. These situations inciude, but are not limited to rewoik or repair
operations of a naiure involving more than two process and/or inspection steps performad in
a sequence different from the normal process for the maierial being processed
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9.0 CONTROL OF SPECIAL PROCESSES

Controls over manufacturing and inspection processes are implemented 1o an extent consistent
with process complexity and importance to preduct quality and safety. These controls assure
that equipment aid procedures are adequately evaluated and personnel are adequately qualified
10 perform their assigned tasks,

9.1 Special Processes 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 spacial
processes and tests are subject to the following general criteria, as required by supplementary
procedures:

a) Qualified opr tors are used.
b) Qualification of operators is documented.
¢) 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 rsviewed for acceptability.
f Records of test results and qu#..dcations are maintained.

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

9.2 Welding Qualification

Weld qualification procedures are incluced as part of the Process Specifications, which define
qualification requirements for the process parameters, equipment, and operator, including
number of welds required, inspection and testing requiwements, and acceptance criteria.
Operators are certified in accordance with the Process Specifications, Weld Procedures, and the
Quality Control Procedures.
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Heat treating, whether performed in-house ¢r by vendor, shall be controlled and accomplished

by qualified p irsonnel using qualified procedures. Bases for qualification shall be documented
and approved

9.4 Special Inspection
Liquid penetrant, radiography, helium leak, ultrasonic and eddy 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 processes are performed by qualified personnel exists in the form of
manufacturing order routers, inspection report or checklist signoffs which ar@ traceable to
certification records. Qualification and certification records are part of the Quality Assurance
Records and are maintained in accordance with Section 17

8.6 Manufacturing Process Control

8.6.1 Essential Material Specifications

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

9.6.2 Process Parameters

In many instances, the Process Specifications and other process-reiated documents (Operating
Procedures, 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 within the approved range is sometimes desirable for optimum product
quality and/or throughput. To Jofine these operating controls, procass parameter sheets
(including welding proceduras) are prepared by Process Engineering (or other cognizant
engineering component) and approved by the supervision of the implementing shop component
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100 INSPECTION

Inspections performed for the purpose of certifying acceptance of tems to product and process
requirements are performed using approved procedures and by personnel who are independent
of the activities being inspected. | ispectors repor' to supervisors who are not responsible for
performance of the work being inspected.

10.1 Standards and Frocedures

Quality Control Standards are prepared for receiving, in-process, and final inspections These
identify the inspection requireme, ts and associated means of assuring conformance to the
Product Specifications, Material Specifications, Process Specifications, and drawings. The
Standards are supplementer! by Quality Control Procedures, Analytical Procedures, Metallurgical
Procedures, Product, Material, and Process Specifications, drawings, manufacturing order
routers, inspection forms, anc' other documents as required during the inspections. In-process
inspection and Process Specifications and their supporting documentation include indirect
control by monitoring processing methods, equipment and personnel where direct inspection is
not practicable The standards or supporting documentation inc'ude 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 10 be used, as appropriate, for the inspection or
analyses.

¢) Prerequisites to be satisfied prior to the inspection, including operator qualifica-
tions and equipment calibration checks.

d) Acceptance and rejection criteria.

Off-site 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 retained as QA Records. Inspection of reconstituted fuel is performed by personnel who are
independent of the fabrication activity.

10.2 Records Requirements

Identification of the person performing the inspection and the inspection results are recorded on
the applicabie inspection record sheet. Manufacturing order routers and inspection record
sheets become part of the Quality Control records as described in Séction 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 puart of the Quality Assurance Records as
described in Section 17

10.4 [nspector Qualifications

inspectors and special test operators are qualified in accordance with applicable procedures and
Section 8. The qualifications and certifi~ations of inspectors are kept current

10.5 Reworked, Repaired, or Replacemen,

terns which are reworked, repaired, or raplaced are inspected in accordance with applicable
design and/or inspection requirements applied to the criginal tems or as specified in applicable
rework or repair procedures
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11.0 TEST CONTROL

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 QA Procedures for significant tests and are discussed below.
Test results are analyzed prior to issuing the final product and process specifications.

For compiex testing, such as evaluaiing 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, detailled schedule of measurements to be recorded, and the specific
responsibilities for the test preparation, approval, oneratan, 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

lest report is districuted 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
lsggv'ovod befor. work is initiated. The following items shall be considered and included in the
a) Introduction/purpose/scope.
b)  Justification.
¢) 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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Effect on product material or processes, including provisions for controlled
environmental conditions

Celibrations required
Mandatory inspection or hold points, if required

Assignment of respornisibilities including use of appropriately trained or qualified
parsonnel

Record requirements and recording of results
Disposition of material and equipment
Return of work areas to original condition
In addition, *he following items should be considered for inclusion, if appropriate
- Applicable appendixes; e.g , drawings, charts, tables, eic

- Applicable references
- Archive requirements

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

Special Test Authorizations 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 authcorization. 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)
¢) In-reactor Performance Evaluation Authorizations (IPEAs)

11.1.1 Process Test Authorizations

Process Test Authorizations are prepared for tests using new or different manufacturin

-
i |
wild :‘.‘

parameters, processing tect niques, or new/extensively modified product processing equipment
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11.1.2 Design Test Authorizations

Design Test Authorizations are prepared for tests designed to improve or verity the J2vian,
exclusive of tests involving irradiation in customer reactors. Thermal hydraulic DTAs which do
not involve fuel production equipment may be called Test Specifications.

11.1.3 Inreactor Pedormance Evaluation Authorizations

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

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

2. The mechanism for review and approval shall be via an IPEA.
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120 CONTROL OF MEASURING & TEST EQUI!PMENT

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

Measuring and test equipment are defined as those devices used 10 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 procedur” Jescribe the calibration program for quality control measuring
and test equipment. The Metroloyy Specialist is responsible for the approval of gage caids and
for preparing detailed calibration proceduras for mechanical gaging. Cognizant equipment

engineers are responsible for preparing calibration procedures for more complex measuring/test
equipment and process monitoring

12.2 Calibration and Control of Measuring and Test Equipment

The ANF QA Program requires the foliowing, 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

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

Purchase Orders for M&TE are checked to ensure that the sccuracy of the
equipment is sufficient for its intended use and that the specifications, certified

calibration by the vendor or ANF, and the shipping requirements have been
identified

Frequencies of recalibration are established, based on required accuracy, usage

stability of the equipment and, where feasible, the calibration status is identified
by tag or label

Nonconforming equipment is clearly labeled and its use prohibited or suitably
restricted until repaired or caiibrated

Records are maintained which indicate the calibration status and dates of previous
calibrations
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Q) Whera practical, M&TE are calibraled against working standards having an
accuracy at least four times better than the allowable accuracy of the M&ATE
Accuracies 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 charcoteristics
classified as "major* or "minor* characteristics, |.e., nonsafety-reiated characteris-
lics, may be calibrated against working standards which are less than four times
better than the allowable accuracy of the METE being calibrated

12.3 Cut-of-Calibration Equipment

Measuring and test equizment actively being used to determine product acceptance that is found
1o be out of calibration will be removed from service and recalibrated. The degree out of
calibration is determined during recalibrulion. An evaluation is made on a case-by-case basis to
determine the validity of previous inspecticns during the period in which the measuring and test
equipment was suspect of being out of calibration. Only when the evaluation 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 nur ber. calibration
status, and results of calibrations
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13.0 HANDLING, STORAGE, AND SHIPPING

Procedural controls are established to assure that purchased materials, shipping containers
equipment, fuel fabrication components, and compieted fuel assembiies 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 Material Specificatione 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 Proceduree. Where special
controis are not required for handling, storage, and preservation, standard material handling and
ransportation methods are used to protect against physical damage

13.1 Respor.. ity

The Managers of Quality Control, Process Engineering, Fuel Design, Materials and Scheduling,
Shop Operations, and Fuel Performance are rasponsible for including in their respective

procedures those quality requirements which relate to preservation, handling, storage, and

shipping. The respective managers are responsible for appropriately training their personnel in
‘nese matters

13.2 Preservation and Packaging

Written instructions for preservation assure that items intended for incorporation into fuel bundles
and shipping containers, which are subject 1o deterioration or damage through exposure to air
moisture, and other environments, are protecied during procurement, fabrication, processing,
assembly, interim storage, and final shipping. Packaging of fuel assemblies is inspectad by
Quality Control per written instructions prior to shipping

13.3 Handling

Speciai handling instructions are prepared where nocessary for critical items that are susceptible
to handling damage. Use is made of special carts, cranes, boxes, containers, and methods of
iransportation. 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

'34

Instructions provide requirements to prevent deterioration and dgamage and aiso Inciude

requirements for adequate safety, periodic inspection, and accountability in addition
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insiructions or procedures include requirements for segregation and control of nonconforming
iterns

13.5 Shipping

13.5.1 Quality Assurance Cenrtification

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

The items have been sub'ac! 'd to and have satisfactorily passed applicabie
inspections and tests and nave been released by Quality Control

The flems are complete and fully assembled as required

The items were designed, procured, fabricated, and packaged in accordance with
the Quality Assurance Prograr

13.5.2 Formal Shipping 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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140 INSPECTION, TEST, AND OPERATING STATUS

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

The foliowing controls are employed to assure that the status of materials, components, and
assemblies are adequately identified

a) Lot cards, manufacturing order routers, station reports, or checklists are utized

to identiy and control lots or items and to transfer identification when reveral
items are joined into a single unit

D) inspector or operator initials are entered on the identity/control docurnentation to
signify the completion of operations or inspections

c) Inspection forms and ot cards are controlled in accordance with Qu ~lity Control
Procedures. Manufacturing order routers are controlled in accordance with
Production Contiol Center Procedures. Ofi-site fuel reconstitution checklists are
generated for each specific project. These forms, plus Quality Control releases
assure that traceabllity to starting materiai i maintained

d) Quality Control release points are required at severai 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 heen
completed. except by approved conditional release

) Rejected items are tagged and separated from acceptable items per nonconform
Ing materiai control procedures to prevent their inadvertent use

f The removal of hold tags is authorized only .y 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 controlled by appropriate means, such as attaching inspaction labels or tags
¢ the container, bin, or carton in which the parts are stored
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150 NONCONFORMING MATERIAL, PARTS, OR COMPONENTS

Materials, parts, components, subassemblies, and assemblies that deviate from nuclear fuel
product requirements of approved spacifications, standards, or drawings are considered 10 be
nonconforming items. The ANF Quality Assurance Program requires that nonconforming items
discovered during procurement, receiving inspection, manufacture, fabrication, or test activities
be controlied and documented in accordance with written procedures.

151 Nonconforming Material Control System

ftems found to be nonconforming are identified and segregated, as practicable, to prevent their
inadvertent use. They are withheld from further use uniess tey 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
a hold tag, rework router, or nonconforming material report.

b) The nonconformance is documented, including item name and description,
description 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 concern
within engineering or related to the customer contract are resoived.

e) Coples 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 witn the applicable Quality
Assurance Procedure.

f) ltems rejected are physically separated from acceptable items when practicable,
and are either returned 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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)

h)

Preventive action is initiated, a» appropriate, 10 assure that the causes of quality
problems are identified and coirected. Any recommended preventive action is
indicated in the noncenformance 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.

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 higcher level of rmanagement and the Manager, Quality Assurance for
resolution.
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160 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 Noncenforming Material

Technical review and preventive action recommendations on nonconforming material are made
by those respensible for approving nonconforming material reports as specified in Section 15,
Preventive action and control of nonconforming materials are alsc as described in Section 15.
Requaests 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 aiso 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 effactive.

16.2 Incident Reviews
1621 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 guality. The IRB
is chaired by the Manager, Quality Assurance. Membaers serving on an |RB are appointed by the
chairman and ghould have no direct responsibilities in the area(s) being investigated. The IRB
eval.ates facts relating to the incident to identify probable causes and to recommend corrective
action as appropriate t0 minimize recurrence. As fact-finding bodies, IRBs are authorized to
interview appropriate personnel and to review pertinent hardware and documentation relating to
ine incident. Potentially significant incidents should be promptly reported to the IRB Chairman
by the responsible manager; however, such reporting is not & 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.

1622 Ingi i ng Follow-

Minutes of IRB meetings are recorded by a se-retary appointed by the IRB Chairman. A final IRB
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 Lingen, W. Germany plant shall include
Manager, Quaiity 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 conducted, as required, 1o 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 -ecords 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 app'icable codes, standards, specifications, and contracts. QA
records include results of reviews, .1spection, 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 tems or activities to which it applies. This includes the follewing types of
information, as applicable; document title, number, revision, date, references to anpropriate
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.

¢) Evidence of completion of the inspection or test.

d) Date of the inspection or test.

@) Inspector,

f) Evidence of acceptability or conditions adverse to quality.
17.2 Record Storage and Retention
Documents designated as quality assurance records are transmitted to and retained by Central
Files (Document Control) or are maintained in satallite files. Satellite file stations include the
Quality controi records area controlied 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.
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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 Quality Assurance records are transterred from satellite files to Central Files within
the time interval specified in the applicable QA Procedure. Either 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. Retention periods are indicated in Quality Assurance Procedures
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18.0 AUDITS

A comprehensive program of pianned and periodic audits is carried out to verity 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 iaken to correct noted
deficiencies.

18.1 Categories 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,

3) Processing/inspection audits of fuel marufacturing 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
quaiity 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 silll 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.
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18.2 Procedures

Hequirements governing the performance of audits are delineated in audit procedures addressing
the following

a) Types and frequency of audits

b) Responsibllity and training of lead auditors (Quality Assurance System Audits
only)

Planning and scheduling of audits

Preparation of audits, incluging notification

Conduct of audits, including conferenc~s as required
Preparation, issuance, and distribution of audit reports

Follow-up, including commitments, status, and reporting of open items, and re
audits

Audit records

18.3 Audit Performance and Reports

Audits are conducted by appropriately trained, experienced personnel who have no responsidili
ties In the areas being auditad. They are performed In accordance with written procedures or
checklists. Audit personnel have access to contract requirements, technical data, design daia

fabrication data, facilities, products, tooling, work instructions, materials, and data directly related
10 the work

Audit results are documented in audit reports, which are distributed to appropriate management

personnel. Results of external audits are issued to management of the organization audited

Audit frequencies are based on the status and safety importance of the activities performed and
are adjusted, based on such things as the results of previous audits, current probiem areas
'dentified by management, scrap and rework losses, nonconforming material reports, and quality
cost data. Each QA program criterion (element) is internally audited at least once each calendar
year during the performance of functional area audits. As a minimum, suppliers ol nuclear fue
hardware tems are audited annually if the hardware item I8 considered 10 be a major component
and triannially for suppliers of other hardware items
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18.4 Corrective Action/Foliow-up

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
are responsible for providing corrective actions with dates of completion to the auditors.

Each manager responsible for corrective action performs follow-up on his cutstanding
commitments. Periodic reports on the status of the outstanding corrective actions are sent to
appropriat» 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 audiis.
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ADVANCED NUCLEAR FUELS CORPORATION ORGANIZATIONS
(Related to Nuclear Fug' Design and Fabrication and Engineering Services)
PRESIDENT
ADVANCED NUCLEAR FUELS
L CORPORATION
1 | | 1
VICE PRESIDENT VICE PRESIDENT QUALITY } VICE PRESIDENT
e COMIMERCIAL p=  EMNGINEERING oo OPERATIONS
DI\ 'SION DIVISION ASSURANCE § DIVISION
CONTRACT & FUEL MANUFACTURING
PROPOSAL ENGINEERING & ENGINEERING
| ADMINISTRATION LICENSING |
CORP. ! PLANT
ANF| INFORMATION st OPERATIONS
SERVICES | RICHLAND
us FUEL COMPONENTS
- DESIGN & SUPPORT
MARKETWNG MACHINING
l [
CUSTOMER RESEARCH ;
SERVICES & PRODUCT ‘d:%’;:”
ENGINEERING DEVELOPMENT
FUEL
WARRANTY & TECHNICAL QUALITY
SITE SERVICES PROJECTS CONTROL
YR, Q]
FUEL
PERFORMANCE MATERIALS &
SCHEDULING
[ sarery, |
SECURITY &
LICENSING
NOTE:

(1) Only those organizations having spec. fic Quality Assurance
functions for Nuclear Fuel or Engineering Services shown on (his figure

(2) This chart s representative  Minor organizational changes which do not

impact on effectiveness of the QA program will not be cause for revision of
this document

CC- 1500 002 (R'1 090
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QA/QC ORGANIZATIONS
(Related to Nuclear Fuel Design and Fabrication)

PRESIDENT
| ADVANCED NUCLEAR FUELS
| CORPORATION
3
l -
ey VICE PRESIDENT
ASSURANCE OPRRATIONS
2 3
MANAGER
| QUALITY CONTROL
| 1 1 :
MANAGER MANAGER ,i e
QC ENGINEERING ANALYTICAL LABS R A8
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SPECIALIST ENGINEERS | LABS SUPVR. OPER. INSP.
U0z LABS SUPERVISOR
(WET CHEM) “EL‘T;LSL{?FGJ:AL et RECEIVING &

SUPERVISOR COMP. INSP,
. PROD. CERT.

RECORDS

NOTE:

This chart s representative. Minor organizational changes which do not impact an
eflectivaness of the QA program will not be cause for revision of this document
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APPENDIX |

As noted in Section 2, the ANF Quality Assurance Program satisfies the requirements of Appenciix
B to 10CFRS0, "Quality Assurance Criieria for Nuclear Power Plants*; NRC Regulatory Guide ¢ 28,
*Quality Assurance Program Requirements”; and ANS| 45.2 (1977), "Quality 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 requ-~d to determine
their applicability to the design and manufacture of a plant component such as nu..ear fuel. The
ANF Quality 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 ANS| Standards and Regulatory Guides 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.



APPENDIX Il

APPLICABILITY OF ANSI STANDARDS AND REGULATORY GUIDES

COCUMENT
NUMBER & DATE |

Reg Guide 128
Rev. 3, Aug

SUBJECT AND APPLICABILITY

Quality Assurance Program Requirements
Design Construction

ANSI N45 2 1977

DY SIS

Quality Assurance Program Requirements for Nuclear Po

Applicability. Fully applicable

| ANSI/ASME NQA-1

|
|

Quality Assurance Requirements for Nuciear Facilties

Applicabliity. Applicable with same comments as gescrit
corresponding Suoplemen:s

Quality Assurance Requirements for Packaging, Shipping, Receiving

3

Storage. and Handiing of tems for Water-Cooled Nuclear Power Plants

Reg. Guicie 1 .58
Rev. 1, Sept

Packaging. Shipping, Receiving, Storage, and Handling of items fo
Nuclear Power Plams

Applicability: ANSI N45 22 Section 2.7 1 (3), defines nuciear fuei as a

Leve! A tem. As such, ANSI N45 22 Section 321, tems 1.8, apply with

the foliowing exceptions

1) ANSI N45 22 Section 321, tem 1 is amended 10 aliminate the need
tor temperature and humidrty CoOMrols
The serial number of the fuel assembly constitutes adequate item
identification as required by Section 3.21, ltem 9 of ANSI N4§ 2 2
Shipping conainer marking shall comply with the requirements of
applicabie state and federal regulations governing nuclear fuel ship
ments

Additionally, the following sections of ANSI N45.2 2 are deemed t

1O apply
46 51,521 (5), 522 (7), 522 (B), 52.2 second paragraph (2) and (4
53 54 55 57, 61 (at tuel fabrication site only, and with axception of
temperature and humidity controls. Storage in shipping containers may

satisty the requirements of Section 6 1 of ANSI N4S 22 and 7.1

Qualification of Nuclear Power Plant Inspection, Examination, and Testing
Personne
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DOCUMENT
NUMBER & DAT

SUBJECT AND APPLICABILITY

W‘
Qualification of Inspection, Examination, and Tasting Personnel for the
Construction Phase of Nuclear Power Plants

Applicabiity: Applicabie with the following clarffications
1) Leveis of capability, as specified by Sections 3 1 and 4 of ANS
N45.2. 6, are appiicable only 10 special processes, as defined by
ASNT.TC-1A
Formal leveis of qualification are not assigned for ultrasonic tast and
helium leak check personnel. However formal trainis ograms for
all Inspectors are conducted and documented in accorgance wit
ASNT.-TC-1A recommended practice. The degree of evaluating
acceptabiity of 1est results is limited by procedure, 10 comparing chan
Or dial readings of product lests versus acceptance limits establisned
using approved standara
Practical experience and on-the-job training times may vary from the
ASNT-TC-1A classifications. Other inspections and testing qualifica
tions, while formalized, are not deemed 1O require designation of
avels Of capabiity In agaion, physical axamir alions after inttia
cenification are verfied biennially in lieu of annually per Section 3.2 1
Sinca this is company policy
A special category, *Level !l Rod Film Reader Only*, is defined 10
evaiuate acceptabiity of fuel rod weld radiographs only. This classif
cation requires less extansive general training and exparience than
‘Level II*, and imits qualificaion 1o an in-gepth ability 10 read and
interpret film only. Special training with demonstratio~ of ability 1¢
consistently getect gefects s required and 8 gocumented In training
files

Quaiity Assurance Requirements for the Design of
Plants
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ITEM

DOCUMENT

NO. | NUMBER & DATE
ANSI N452 11 . 1874 | (Same titie of Reg. Guide 1 64)

SUBJECT AND APPLICABILITY

Applicability: Applicable with the following clariffications and exceptions
which make the standard more consistent with Nuciear Fuel Design: (1)
Paragraph 3.2 of ANSI N45.2 11 is changed (o read as follows: “The
gesign shall be such as 1o be capable of accommodating the foliowing
where applicable

1) Basic tunctions of each structure and component

2) Performance reaquirements.

3) Codes, standards, and reguiatory requirements including the applica-
bie issue and/or addenda.

4) Design conditions such 235 ressure and temperature

§) Loads such as seismic, thermal, and dynamic where required

6) Environmental conditions anticipated during fabrication, storage, and
operation, such as pressure temperature, humidity, COmosiveness,
and nuclear rad:ation

7) Interface requirements, Including definition of the functional and
physical interfaces involving structures and components

8) Material requirements, including such ftems as compatibility and
COrrosion resistance

9) Mechanical requirements, such as vibration, etc

10) (Not applicable)

11) Hydraulic requirements such as allowable pressure drops and fluid
velocities

12) (Not applicable)

13) (Not applicahie!

14) Layout and arrangement requirements

15) Operational requirements under various conditions, such as plant
startup, normal piant operation, piant shutdown plant emergency
Gperation, special or infrequent operatior . dem abnormal or
emergency operation.

16) Provision for accommadiating installation of necessary instrumentation

17) (Not applicabie)

18) (Not applicable)

19) Failure effects requirements of structures and components, including a
dgefinitior those events and accidents which they must be designed
to withstand.

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

21) accessibility, maintenance, repair & in-service inspection requirements
for the fuel, inciuding the conditions under which these will be per-
formed

22) Personnel requirements and limitations, including qualification and
number of parsonnel availabie for testing/inspection and permission -
bie personne, radiation exposures for specified areas and conditions
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TEM

NO.
; 19) Failure effects requirements of §'uUCtUIes, BNY COMPONENS. INCILAING

DOCUMENT
NUMBER & DATE

SUBJECT AND APPLICABILITY

& Gefinfion of those events & accicen.s which they must be designed
10 withstand

20) Test requirements including in-plant 1ests and oo dilioned under
which iy will be performed

21) Accessibiity, mairenance repair and INService Inspection
requirements for the fuel Inciuding the conditions under which these
will be parformed

22) Personnel requiremaents and limitations, Including guaification and
number of parsonnel avallabie for testing and inspection and
permissible personnG! radiation exposures for specified areas and
conditions.

23) Transponability requirements such as size and shipping weight,
limtations, & DOT reguiations.

24) Handling, storage and shipping requirements.

25) Other requirements 10 prevent undue risk 10 the health and safety of
the pubiic.

26) Matorials, processes, pans and equipment suftable for appiication

27) Safety requirements for preventing personnel injury, INCluding such
foms as radiation hazards, restnating the use of dangerour material

(2) 1, in an exceptional Croumstance, the 0esip” e § Immediate SupervIsor

18 the only technically quaiified Individual availi bie, this review can be

CoNduAed by the SUPervISOr. Provided that.

a) The provisions of the Reguiatory Guide av satisfied

b) The iustification is individudlly documentad and approved in advance
by the SUPavIsor's management.

¢) Quality Assurance audits will cover the frequency and efficiency of the
usSe Of Immediate Supery.Sors as design verifiers 10 guard against
abuse

(3) The requirements of Section 6 3.3 for incorparation of design test
ACCOPIance imits IMo 1est procedures I8 NOt deemed applicabie ff the
DUrpOSe of 1he 168! 18 10 Produce data for Cesign INDUts.  Adaionally, not
all qualification tests ae conducted under the worst concelvable design
conditions

Reg Guide 1.74
(Feb 1674)
ANSI N45 2 10-1973

Quaitty Assurance terms and Defintions
(Same titie as Reg. Guide 1 74)

Applicabiiity. Fully applicabie

Reg Guioe 1 88
(Rev. 2, Oct 1976)

Coliection, Storage, and Maintenance of Nuciear Power Plant Quality
Assurance Recorus
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APPLICABILITY OF ANSI STANDARDS AND REGULATORY SUIDES

DOCUMENT
NUMBER & DATE

ANSI NS 2 01974

SUBJECT AND APPLICABILITY

Requirements for Coliection. Storage. and Maimtenance of Quality £ asur-
ance Records for Nuciear Powoer Plams

Applicabiity  Applicable with 1he following exceptions

1) The ANF vault has no provision for drainage. as recommenced by
Section 5.6 (6). however. there 18 o credible mechanism (e g, sprn.
Klor system) for entry of waier ino the vaul

2) Calibration records are maimained in the calibration laboratory as
these are Not subject 10 vaul storage untll reasonable time aher fuel
ahipmernt

3) Quaity Control records and procuremernt (ecords need not Lo rans-
ferred 10 vault storage

4) Radiographs of fuel assem ly components are not retained as QA
Records. Results of the review are recorded on INspection Aepon
and/or routing cards and these are saved as Itetime QA Records

) Cenain nonpermanent QA Records, not directly product-related, e g |
POrsoNnel cenification records, are kept In satelite fie cabinets rated
at one hour minimum fire protection. Thase sateline fles are located
In office weas wherd 8 credible fire woulkd be @inguished within one
hour
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APPLICABILITY OF ANSI STANDARDS AND REGULATORY GUIDES H

TEM

DOCUMENT
NUMBER & DATE

Aeg Guide 1144
(Rev. 1, Sept 1880)

ANSI 45 2 121977

Auditing of Quality Assurance Programs 1or Nuciear Power Plams
Applicabiity Applicable with the following exceptions
1)

)

SUBJECT AND APPLICABILITY

With respect 10 the annual audit frequency requ.rements of Paragraph
342 the term "Appiicable elements. ' s inerpreted within the fcilow-
Ing cormext.  ANF conducts comprehensive internal QA Audits of
imponant quality functional areas Each functions area audlii may
agdress implementation of one of more of the QA program criteria
(slements) applicabie 10 the area Each QA program criterion is
audited al leas! once every calendar year during the perdormance of
functionsl 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 arsa. Each QA program Criterion is audited at isast once
every calendar year during the performance of functional area audits
In determining the audit scope, an evaluation of the ares being audit-
60 18 Jone. the evaiuation may Include some or all of the following
Prior Quality assurance program audits, resutts of audits from other
SOUrces, nature and frequency of wentifed s epancies significant
changas in the organization o Quaitty assurance program and the
corrective actions taken 10 COMect discrepancies. Suppl'ers of nuciear
fuel hardware ftlems are audited annually if the hardware ftem is
considersd 10 be 8 major component and triennially for suppliers of
other harware tems. Where a current supplier having an active
contract with ANF is not audited within a calendar year, a documented
Imerm evaluation of the supplier will be performed annually  As an
axception 10 the foregoing, audits of suppliers are not necessarlly per-
formed for procurement actions where acceptance o the product is in
accordance with Section 10 3.2 of ANSI N452 13 - 1876 In the case
of both inernal and axtemnal audits, avdn frequency 8 adjusted as
necessary from these minimum requirements depending on the IMpor-
tance and status of the or Janization/ares being audited.

Concerning Paragraph 4.1 2.1, a written reply 10 the audit repon is
obtained only i required by ne audit repon or the audit repon trans-
mittal.  Written responses (0 individual adverse findings (Corrective
Action Requests) are oblained In accordance with Paragraph 4 6 1

Reg. Guide 1123
(Rev 1, July 1977

ANSI N45 213 - 1976

Quality Assurance Requirements tor Control of Progurement ltems and
Services for Nuclear Power Plants

(Same e as Reg. Guide 1123)

Applicability.  Fully applicable
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APPENDIX 1l

MATRIX CHART OF ANF'S
NUCLEAR “UELS QA PROGRAM AND QA PROCEDURES
RELATED TO QA CRITERIA

ANF . NUCLEAR FUELS
10CFRS0, APPENDIX R
ar e SRR | s
Sections
| Organization 1 All listed QA Procedures
i QA Procedures 2 ANF.P00,018 ano 036
i Design Control 3 ANF P00, 002
IV Procuremaent Documant Control . ANF.P00,018
|V _| Instructions, Proceduras 5 All listed QA Procedures
V! Document Control 6 ANF-PO0,001, ANF D85
Vi Control of Purchased Material 7 ANF-F00,018
Vil lgentification and Control of Materials and Parts 8 ANF 00,027
X Control ¢ Special Processes 9 ANF-PO0 001 and 002
X Inspection 10 ANF P00, 020
| X Test Control 11 ANF -P00,020
X Calibration of Equipme it 12 ANF 10
Xill | Handiing, Siorage. and Shipping 13 ANF-P00,001, 002, & 028
XIV | Inspection, Testing, and Operating Status 4 ANF P00, 027 & 020
XV | Nonconforming Material 15 ANF -P00,002, 039, & 027
xvi Corrective Action 16 ANF PO, 021
i QA Records 17 ANF P00, 023
XVIIF | Audits 8 ANF P00 004




