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ARKANSAS RAER & LIGHT COMPAIPf

QUALITY PROGRAM
FOR

ARKANSAS NUCLEAR ONE

I. INTRODUCTION

A. Objective & Identification of Quality Program

1. The objective of the Quality Program is to insure that

Arkansas Nuclear One nuclear power plant is designed,

constructed and operated without undue risk to the health

and safety of the public.

2. The Quality Program consists of all of the various

activities herein described which provide three independent

levels of assurance that the objective of the Program

will be achieved. The Program is composed of three types

of activities: Quality Control, Quality Assurance, and

Quality Surveillance. As used in this document these

terms may be defined as follows:

B. Quality Control

1. Quality Control comprises activities in the Quality Program

related to the physical characteristics of a material,

structure, component, or system which provide a means to

control the quality of the material, structure, component

or system to predetermined requirements.

2. Quality Control includes the setting of quality criteria,

specification of codes, standards and written procedures

for verifying that the quality criteria are met, as well as

the performance and documentation of the inspections and
''

tests specified. , ,,

01.id
'
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I. BTRODUCTION (Cont'd)

C. Quality Assurance

Quality Assurance comprises all those planned and systematic

activities in the Quality Program directed toward verifying'the

adequacy and implementation of the Quality Control activity.

Quality Assurance includes design review to insure that proper

and adequate codes, standards and sound engineering practices

are specified by the desi n engineer, as well as an AuditE

Program of systematic inspection and documentation review to

verify that the quality control activities specified are in

fact being performed by qualified personnel using proper and

calibrated equipment.

D. Quality Surveillance

)1. Quality Surveillance is periodic audit examination, eval- '
-

uation and verification of the perforcance of an

organization's efforts which affect quality and comprises

those activities by the Owner designed to assure that

the Quality Assurance and Quality Control activities are

functioning effectively.

2. Specific Quality Surveillance activities by the Owner

include the audit of Quality Assurance and Quality Control

Programs, the audit of designs, drawings, specifications

and procurement documents for items within the Quality

Program, periodic inspections both at the construction

site and in vendors' shops, and review of documentation

from the Quality Assurance and Quality Control activities.

of / 718-2
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I. INTRODUCTION (Cont'd)

E. Scope

I1. The Scope of the Quality Program includes all structures,

syste=s and components of Arkansas Nuclear One nuclear

power plant that prevent or mitigate the consequences of

postulated accidents that could cause undue risk to the

health and safety of the public. (Appendix 3 is further

broken down into a "Q List" which identifies all those

specific items which will be considered as falling under the

scope of this program.)

2. The Program covers'all activities affecting the nuclear

safety-related functions of those structures, systems, and

components including designing, purchasing, fabricating,

handling, shipping, storing, cleaning, erecting, installing,

inspecting, and testing fall within the Scope of the

Program.

II. ORGANIZATION

A. Scope

1. The primary orge.nizations involved in the Quality Program

are Arkansas Power & Light Company, Eechtel Corporation and

Babcock & Wilcox Company.

2. The organization of the Quality Program is presented in

Appendix A Figure 1, including lines of quality assurance

and quality control. Stop work authority is indicated

in Appendix A Figure 2 and 3 The following discussion

describes the organization and responsibilities of the

'

principle orcanizations. .'
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II. ORGANIZATION (Cont'd)

3 All suppliers and contractors for Arkansas Nuclear One

responsible for the design, fabrication, or construction of

any of the structures, system, and components,within the

Scope of the Program are required to have competent

organizations to perform the specified quality activities.

B. Arkansas Power & Light Company (Owner)

1. The responsibility and authority of the Owner to assure

the performance of the Quality Program is assigned to the

Vice-President and Chief Engineer who reports directly

to the Senior Vice-President.

2. As indicated in Appendix A Figure 1, the Arkansas Nuclear

One QUALITY ASSURANCE COMMirrs reports directly to the

Vice President and Chief Engineer. 'i

3 The Chairman of this Co:mittee, the Chief Quality Assurance |

Coordinator, has the responsibility for devising and

implementing the Quality Auditing functions on design,

procurement, manufacture, and construction of all struc-

tures, components and systems falling under the Quality

Program. Reporting to the Chief Quality Assurance

Coordinator are inspectors and engineering specialists

as needed. These inspectors and specialists perform audit

functions both in the field and at vendor shops.

4. The SAFETY REVIE'4 COMMirrs and the DESIGN REVIE'd BOAFB

report to the Production Department Manager who, in turn,

' reports directly to the Vice-President and Chief Engineer.

') i
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II. ORGANIZATION (Cont'd)

These committees review specifications, drawings procedures,

etc. for Arkansas Nuclear One. These additional reviews re-

inforce the efforts of the QUALITY ASSUBANCE C0bmrrts. (A

complete description of the duties ani responsibilities of the

DESIGN REVIEW BOARD, the SAFETY REVIEW C0km'ITEE and the

QUALITY ASSURANCE C0FmT1EE may be found in Supplement No. 9

to the Freliminary Safety Analysis Report dated 8-30-68,

Pages 6.4-3 through 8.h-9) .

DESIGN REVIEW BCARD

The DESIGN REVIEW BOARD has several responsibilities. It
establishes criteria for the plant based principally on
considerations of plant costs, convenience of operation and
maintenance, plant safety and reliability, and schedules.
Then it reviews the vendor designs and specifications on the
basis of these criteria. It reviews and assists the
architect-engineer in the preparation of specifications.
It evaluates and reco== ends to management acceptance or re-
Jection of vendor proposals including designs, equipment
and testing specifications, codes and standards, installation
and operating procedures, etc.

The general policy of Arkansas Power & Light Company is to
request bids for =aterials and equipment only from reputable
companies which can meet our rigid qualifications. Such
vendors must have substantial design and manufacturing
experience to meet our specifications requirements with ap-
propriate demonstrations of present ability or agree to
perform necessary demonstration tests to prove the abilities
required by our design criteria.

In addition to these responsibilities during the design and
construction of the plant, the DESIGN REVErd BOARD continues-

to function after plant operation begins. It reviews
plant records to evaluate the performance of the plant and
makes reco=mendations concerning any proposed change in the
plant facilities or procedures. |

The Board actually functions by individual reviews and meetings
as required. The frequency of its meetings naturally varies
as the detailed plant design progresses. Presently, the Board

y , meets about every four weeks.

1
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The DESIG:I REVEJ E0ARD has no direct authority over the
Russellville Huclear Unit, although some of its members do
have line authority. It makes recommendations to
management who rely heavily upon the jud ment of the Board.5

SAFETY REVEW C0bmris

The SAFETY REVEW C0Fm"iTEE r.lso has several responsibilities.
It establishes criteria for the plant based on considera-

tions of reliability and g ety. It then reviews and apprgves
all designs and procedures which affect safety. Although
the DESIGN REVIEW BOARD considers safety in its review of
plant design and specifications, it has the pri-ary responsi-
bility for plant cost and construction schedules. Therefore,
the SAFETY REVEU CO GimtE was formed to review the plant
design and specifications with plant safety and reliability
as their only criteria. Their review is exempt from
considerations of coct or schedule.

After the plant goes into operation this committee will
maintain surveillance over plant operations to insure com-
pliance with approved procedures. The SAFETY REVEJ
COEiITTEE has the responsibility for investigating any
accidents at the plant and taking remedial action to prevent
their recurrence. It also reviews and approves any
proposed changes in facilities or procedures that might be
recommended by the plant staff or the DESIGN REVEW E0ARD

,
to insure that plant safety is not compromised. )>

During the desi:!;n and construction of the plant the SAFETY.

REVEW C0FDiITTEE functions through individual review and
committee meetings in a manner similar to that of the DESIGN
REV EJ ECARD. After plant operations begin the SAFETY
REVEW CO:41ITTEE will make scheduled and unscheduled visits
to the plant to observe operations. The Committee will

insure that plant management carries out emergency drills,
makes inspections of emergency equipment, and maintains
liaison with local hospitals to insure that adequate
emergency nedicel treatment can te provided in the unlikely
event of overexposure of personnel to radiation.

The SAFETY REVEJ COE1ITEE has the authority to reject any
design, specification, or procedure adversely affecting plant
safety during construction and must approve any changes in
facilities or procedures affecting safety after the plant
goes into operation.

The SAFETY REVIEW C0bB1ITTEE is composed of the Assistant
Manager of the Production Department for New Construction,
the Fhnager of Safety, for Arkansas Fower & Light Company, a
representative of the top nuclear plant management, and
the nuclear plant 's Chemistry and Radiation Protection En-
gineer (not yet assigned). The Committee meets once a month, }

1B-Sa Q {,1
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or more frequently if necessary, to discuss their independent
review of plant design, procedures, protective equipment,
and personnel Safety Training Programs.

Through the functioning of the DESIGN REV E4 E0ARD and the
SAFETY PIVE4 COMMITTEE the initial plant design has been
established for the Russellville Nuclear Unit that represents
the desired quality. In order to insure that the initial
plant design criteria, codes and standards described in the
PSAR are strictly adhered to as the detailed design of the
plant progresses, the DESIGN REV E4 E0ARD and the SAFETY PSV E4
COMB 1ITTEE will continue their review of all specifications
and detailed designs of Class I systems and components. These
co==ittees have the respcnsibility and the authority to re-
ject any design or specification failing to meet the applicable
codes, criteria, etc.

QUALITY ASSURANCE COMMir16E

Our QUALITY ASSURANCE C0!41mEE has the responsibility for
devising and implementing a program that will insure that the
plant is built to this quality level. Their duties fall
into two general categories -- planning and quality control.

In the planning area this committee must review all plant
designs and specifications for co==ittee educational purposes
to prepare them for carrying out their responsibility of
establishing procedures for quality control. Also, based on
this review the committee has the responsibility to inform
Arkansas Power & Light Company =anagement if any plant equip-
ment or design deviates from accepted industry codes and
standards. Another of their responsibilities is to review
the architect-engineer and vendor quality assurance and
quality control programs and schedules and provide sufficient
surveillance to assure proper implementation of the progra=s.

This c =ittee accomplishes the above cy individual member
review and committee teetings which are held monthly or more
frcqu=ntly sc required. To assist the committee te=bers
in these reviews, various specialists covering areas of
mechanical, concrete, structural, and electrical construction
are available from the Arkansas Power & Light Company's
Engineering Department as required.

In defining the quality control program the QUALITY ASSUPMICE
C0!o!1 TREE will not attempt to entirely duplicate the quality
control efforts of the A-E and vendors, since our efforts
represent the second and many times the third redundant level
of quality control. Our program will be designed as an
" overseeing" effort to verify that the inspectors (Arkansas
Power &. Light, Architecc.-Engineer, or Vendors) are on-the-job
in sufficient numbers, performing " spot check" witness tests

N- at vendors' facilities and review the results of all quality

}|||g control programs. '
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The Chief Quality Control Coordinator, who is a member of the
QUALITY ASSURANCE COI?!urs, or his representative will be
in residence full time at the construction site. He will work
closely with Bechtel's Quality Assurance Engineer and insure
that adequate Bechtel and Arkansas Power & Light Company
inspectors are on-the-job at all times. The QUALITY ASSURANCE
COMMITTEE (Arkansas Power & Light Company management people)
will delegate to the Chief Quality Control Coordinator all
the required authority to prevent work from being done where
conditions exist that would prohibit effective quality control
inspections or to stop work in progress upon detection of
faulty materials or work =anship. He will have the authority
to stop any phase of the work either at the construction
site or in vendors' shops. He may exercise this authority at
the job site by direct communication of a stop work order-

delivered orally or in writing to the Bechtel Project
Superintendent on the site. To stop work in a vendor's shop
he can issue such a directive, orally or in writing, to the
Bechtel or Babcock & Wilcox Project Engineer, whichever more
directly controls the work in question. In Appendix A this
authority to stop work is indicated as an (xxxx) line. These
lines (xxxx) denote stop work authority only and do not
imply any other type of authority. A copy of all results of -

the Bechtel and Babcock & Wilcox quality control programs
will be transmitted directly to the Chief Quality Control
Coordinator and hence to the QUALITY ASSURANCE C0!GiITfEE in ,

a timely fashion. A complete set of quality control records
~jwill be kept at the plant under the supervision of the

Committee.

The Chief Quality Control Coordinator has available from the
Arkansas Power & Light Company's Engineering Department
experienced personnel in areas of substation design and con-
struction, transmission line design and construction,
fossil fired generation design and construction, electrical
instrument and relays, concrete, mechanical equipment
installation, and foundation installation, for inspection
dutiee both at the site and in vendors' facilities. Most of
these men have at least five years' experience with Arkansas
Power & Light Company in the Engineering or Production
Departments.

In areas where we do not have the necessary experienced
inspectors in our own organization we will hire inspectors
or employ services of a consulting firm doing work in these
areas.

)
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II. ORGANIZATION (Cont'd)

5 A TEST WORKING GROUP will be responsible for programing and

implementing acceptance testing, operational testing,

test specifications, test procedures and operating proce-

dures. This TEST WORKING GROUP will tag or identify the

items to be tested and marking of those items which have been

found satisfactory. These items will be marked or tagged

as recuired. Any non-conforming items will be properly

marked and properly remedied. Documentation on the above

procedures will be naintained. (See Section VII)

6. The Assistant Manager of the Production Department (Nuclear

Plant Project Ihnager) has been assigned the responsibility

for the Owner's Project Management. The Bechtel Project

Engineer and the Bechtel Construction Superintendent report

directly to him as indicated in Figure 1 and Figure 3

Similarly, Babcock & Wilcox's Project Manager reports in-

directly to him as indicated in Figure 1.

Ob.N:
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II. ORGANIZATION (Cont'd)

7 Both the Arkansas Power & Light Nuclear Plant Project

Manager (through the formal lines of authority for the

project) and the Arkansas Power & Light Chief Quality

Assurance Coordinator (through special authority lines)

can reject materials and stop work which does not comply

with specifications, drawings, codes, standards or good

verknanship. This stop-vork authority extends to the

Bechtel Project Engineer, the Bechtel Construction Super-

intendent and the Babcock & Wilcox Project Manager (See

Appendix A) .

C. Bechtel Corporation (Architect-Engineer-Constructor)

1. Bechtel Corporation (San Francisco, California) has been

retained by the Owner as architect-engineer and constructor
.

for Arkansas Nuclear One. Bechtel acts as Owner's agent s

for the procurement of materials, equipment and services.

Owner has also given Bechtel the authority to exercise a

broad quality assurance function over all vendors, including

Babcock & Wilcox Company.

2. Inspectors from Bechtel's Purchasing Department inspect

and verify the fact that proper quality control

inspection, test and documentation requirements are being

met in vendors' shops, Babcock & Wilcox shops and

Babcock & Wilcox vendors ' shops. Bechtel's inspectors are

not responsible for expediting. Bechtel maintains a

separate staff of expediters for that purpose.

'W '
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II. ORGANIZATION (Cont'd)

3 For quality assurance at the constructicn site. Eecntel

has assigned a quality Assurance Engineer to the site. The

Quality Assurance Engineer is independent of Eechtel's

construction forces and reports directly to Eechtel's Project

Engineer as shown in Figure 2. He is responsible for

surveillance of engineering and Quality Control / Quality

Assurnnce activities in the field. He also reviews

inspection vors. inspection reports ani monitors the per-

manent field QC 6 io ne.en ation files .

4. Another quality Assurance ac;ivity for which Eechtel is
f

I

responsible is the design review conducted by Bechtel's Chief

Engineers representing various engineering disciplines for

design, drawings and specifications involving itens under

the Quality Program. The Chief Engineers also review the

specified sub-vendor QC Program.

5 Bechtel's overall Q lity Assurance Programs are continually

reviewed and updated for performance and content by Sechtel's

) Quality Assurance Coordinator who reports to Eechtel's
1

i

Engineering Management through the Annager of quality Assurance.

6. Eachtel is a_so reoper.sible for quality Control activities.

Bechtel's design engineers set specification, code, in-

spection and test requirements. The Design Engineers also

review sub-vendor Quality Control .;rograms (outside the E&W

Scope) which is another Quality Assurance activity.
|
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II. ORGANIZATION (Cont'd)

7 Bechtel Field Engineers perform quality control and inspections

on naterial received at the site and construction work at

.

the site. Throughout such Quality Control activities Bechtel's

philosophy is to hold the person responsible for the work in

question directly responsible for the first level quality

control. The Owner agrees with this practice since it results

in placing the first level quality control responsibility

in the hands of career persons familiar with both design re-

quirements and construction conditions.

8. All such Quality Control activities are under at least two

independent surveillance activities at all times -- Bechtel.'s

Quality Assurance and Owner's Quality Auditing functions.

These are completely separate and independent from Bechtel's

construction organization. 3
J

D. The Babcock & Wilcox Company (Nuclear Steam Supply System)

1. The Babcock & Wilcox Company is responsible for supplying the

Nuclear Steam Supply System for Arkansas Nuclear One. The

Nuclear Steam Supply System will be erected by Bechtel

Corporation with the assistance of Babcock & Wilcox erection

consultants. The overall responsibility for the design,

fabrication and shipment of the Nuclear Steam Supply System

resides with the Nuclear Power Generation Department (NPGD)

of Babcock & Wilcox Company.

2. Babcock & Wilcox Company's Nuclear Power Generation Department

design engineers are responsible for the Nuclear Steam Supply

1B-8 ).
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II. ORGANIZATION (Cont'd)

System specifications including codes, tests, etc. Eabcock &

Wilcox Company's Manufacturing Department is recponsible

for development, implementation and documentation of quality

control procedures for items fabricated in Babecek & Wilcox

shops. Babcock & Wilcox subvendors provide B&W approved

Quality Control Programs on their required items within the

Scope of the Program.

3 Eabcock & Wilcox Quality Assurance Organization which reports

directly to the Vice President, Huclear Power Generation

Department, is independent of Eabcock & Wilcox engineering

and manufacturing organizations. Results of the luality

Assurance activities are reported to the Eabcock & Wile'ox

Project Manager. The Quality Assurance Organization wrforms

quality assurance activities over the engineering and

manufacturing activities within Babcock & Wilcox and manu-

facturing performed in Babcock & Wilcox Vendors ' shops.

E. Sur ary of Organization

|1. All structures, components and systems of Arkansas Nuclear '

One nuclear plant which have a vital role in the protection

against nuclear safety related accidents which could cause

undue risk to the health and safety of the public are

subjected to at least three independent quality functions --

Quality Control, Quality Assurance, Quality Auditing.

2. Babcock & Wilcox provides a redundant quality Assurance

activity through their internal Quality Assurance orEanization

13-9
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II. ORGANIZATION (Cont'd)

(including Babcock & Wilcox supplied items and Babcock &

Wilcox subvendor supplied items).

3 Bechtel Corporation performs the Quality Assurance function

through internal design review by chief engineers, field

inspectors in vendors' shops (including Babcock & Wilcox and

Babcock & Wilcox suppliers shops), and the resident Quality

Assurance Engineer at the plant site.

i+ . Owner performs a surveillance over these levels of QA/QC

functions performing both Assurance and Auditing functions

over the Quality Program.

5 Quality Control is also performed throughout the Program by

personnel responsible for the design, test, manufacture, or

construction activity.

F. Records

The results of inspections, tests, and audits; logs; reviews; and

material analyses will be accumulated in a systematic retrievable

manner, so as to retain the capability of verifying source,

constituents and processes associated with caterials and equip-

ment. Corrections of deficiencies will be likewise recorded.

These records chall be maintained for the life of the plant.

G. Audits

Planned and periodic audits will be performed by Arkansas Power &

Light Company at the nuclear plant and at suppliers shops (including

sub-suppliers) as required to determine the effectiveness of the

Quality Program. Babcock & Wilcox and Bechtel likewise will be

1B-10 g'fD
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II. ORGANIZATION (Cont 'd)

required to make pericdic audits. Audits will be performed in

accordance with written procedures or check lists.

III. DESIGN

A. Quality Control

The Eechtel or Babcock & Wilcox engineer with the responsibility

for developing a design, drawing or specification for a structure,

system or ccmponent has the first level quality control

responsibility for specifying accepted materials, codes, standards,

special tests, and required documentation to assure that the

structure, system or component in question will perform its re-

quired nuclear safety related function. Specific quality control

requirements are developed at this stage.

B. Quality Assurance

1. Designs, drawingc, and specifications for structures, systems

and components as per Appendix B are subjected to the second

level quality activity, namely Quality Assurance, by qualified

personnel who are, at all levels except top management,

administratively independent of those personnel performing

the design Quality Control.

2. Those designs, drawings and specifications developed by design

engineers within the Eechtel Project Organization will be

reviewed and approved for quality centrol content by the

cognizant Bechtel Chief Engineers who are independent of the

Project Organization. This Quality Assurance approval must

be obtained before the Bechtel Project Engineer is authorized

1B-ll
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- III. DESIGN (Cont'd)

to release the document in. question for fabrication or

construction. Similar AP&L review and approval of specifica-

tions must be obtained before the Bechtel Project Engineer

is authorized to release them. Designs and prints are reviewed

by AP&L on an audit basis. Similar reivew and approval must

be obtained for any changes or modifications to approved

designs, drawings and specifications.

3 . Drawings and specifications for Appendix B items, developed

by Babcock & Wilcox engineers, are subjected to Quality

Assurance review by Bechtel project design engineers and/or

Chief Engineers who may stop work through the Project

j Management lines of authority if deviations from quality

requirements or accepted engineering practice are determined.

- Additionally, such designs, drawings and specifications are

under the surveillance of Babcock & Wilcox Company's Nuclear -'

Power Generation Department's internal Quality Assurance

organication which can similarly reject or stop work through

Babcock & Wilcox Project Manage =ent. Changes or modifications

of such approved drawings and specifications are subjected

to Bechtel Quality Assurance review.

C. Quality Auditing

1. Drawings and specifications are subjected to third-level

. surveillance audit by Owner's Quality Assurance Committee.

The purpose of this audit is to verify that Bechtel and

Babcock & Wilcox's Design Quality Assurance activities are

functioning and to further review these documents for

1B-12
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III. DESIGN (Cont'd)

consideration of nuclear safety and proper application of codes

and standards. (Audit reviews are also given to designs,

drawings and specifications by the Owner's Design Review Ecard

and Safety Review Committee for safety of operation and

maintenance. These reviews further assure the desired quality

of the plant.)

D. Documentation

1. Copies of drawings, specifications, design criteria and
.

Quality Auditing review records are maintained at the con-

struction site under supervision of Owner's Chief Quality

Assurance Coordinator.

2L The Bechtel Project Engineer and the Babcock & Wilcox Project

Manager have the responsibility for insuring that all

correspondence related to designs, drawings or specifications
(

contain reference to the up-to-date revisions of such

documents . They have the responsibility for providing up-to-

date versions of such designs, drawings and specifications

including any revisions to all personnel required for review,

procurement, fabrication, construction or erection, inspec-

tion and testing of the structure, systen, or component in

question.

IV. PROCUREMEWT (Appendix B Items)

A. Quality Control

1. Suppliers must have available adequate personnel, facilities,

and equipment to perform quality control tests, inspections

1B-13
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IV. PROCUREMDIT (Cont'd)

and analyses as specified in the drawings, specifications and

desi n information comprising the bid request in question.E

2. Suppliers must supply written procedures, drawings and

description of his fabrication quality control program as

required by the specification or procurement document.
||

B. Quality Assurance |

1. As a part of the evaluation of bids Bechtel or Babcock &

Wilcox has the responsibility for determining the competence

of the supplier to furnish quality equipment and to perform

the required quality control activities. They are also

responsible for reviewing snop drawings, work procedures,

etc. generated by the supplier to determine that the proposed

fabrication methods will comply with the quality requirements

for the item in question. s

C. Quality Auditing

1. Owner's Quality Assurance Committee audits suppliers quality

control procedures, facilities descriptions, and qualifica-

tion reports to determine that Bechtel or Babcock & Wilcox

have verified the competence of the successful vendor to

perform the required quality control.

2. Owner's acceptance of suppliers proposals and subsequent issue

of purchase orders by Bechtel Corporation (acting as Owner's

agent) is contingent upon satisfactory results of these

reviews and approvals by the Owner.

13-14
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IV. PROCURE!ETI (Cont'd)

D. Documentation

1. A copy of quality related documents including specifications,

drawings, quality require =ents, inspection reports and

Arkansas Power & Lignt's Quality Assurance reviews of these

documents are maintained on file at the construction site

by Arkansas Power & Light's Chief Quality Assurance Coordinator.

V. FABRICATION, SHIpFI'IG AND HA1!DLIIiG (Appendix 3 Items)

A. Quality Control

1. Suppliers Qcalit;. Control prc; ram (including Eabcock & '411cox

manufacturing) requires performance of tests, analysis,

inspections and other quality control activities using

suppliers qualified personnel or outside sub-contractor per-

sonnel retained specifically for Quality Control.

2. The specific level of inspection and control afforded items

on the Q List is determined on a case by case basis or on

predetermined standards. Factors considered in establishing

the degree of control include nature of the item, importance

of the item to plant safety and reliability, previous

i

experience with this or comparable itens, capabilities of
|

potential suppliers or subcontractors and requirements of

applicable codes or standards.

3 Suppliers program will provide identification and control of

applicable materials, parts and components including partially

fabricated assemblies and their status of inspections and

tests. The identification procedure must assure that identi-

fication of each applicable item is possible at all times,
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V. FAERICATION, SHIPPING AND HANDLING (Cont'd)

j either through tags or maricings en the item cr through

documentation readily traceable to the item.

4. The suppliers procedures shall prevent the use of unauthorized

or defective items.

5 Special processes such as welding, heat treating, cleaning,

and non-destructive testing shall be performed by qualified

personnel according to prescribed codes, standards and other

requirements given in the specifications, procurement

document, drawings and design documentation.

6. Qualified inspectors shall perform in-process anct final

inspections and tests as required in the specifications,

drawings and design documentation. Equipment and facilities

used in perfor=ance of such tests, analyses, and inspections

shall be adjusted and calibrated as specified in applicable

codes, standards, specifications, drawings and design

information.

7 Specified cleaning, shipping and handling requirements must

be met and verified by inspections.

B. Quality Assurance

1. Each supplier must agree to permit owners representatives

and/orOwner'sContractorsaccesstohisshop(s)andtheir

sub-supplier's shops (if any) for the purpose of verifying

the effective functioning and documentation of suppliers

Quality Control Program. Supplier must also agree to mandatory

hold points for such verifications, if required.

13-16
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V. FAERICATION, SHIPPING AND HANDLING (Cont'd)

2. Bechtel Shop Inspectors (ani Babcock & Wilcox Quality

Assurance Representative, in the case of Eabcock & Wilcox

supplied item) will audit suppliers shops to verify that

suppliers personnel are properly qualified and certified and

that tests and inspections are being performed as required

under proper conditions using proper equipment which has been

properly calibrated and adjusted.

3 The Eecrtel (and Eabcock & Wilcox) GA Eepresentative will

also terify :nat proper and identified caterials are being

used and that approved fabrication and handling procedures

are being followed. They will also determine that proper

environmental conditions required for special processes prevail

and that cpecial environmental conditions for shipping and

handling procedures, if any, are teing maintained and followed.

1+ . If any deficiencies or violations are detected as a result

of the Quality Assurance activities, the Quality Assurance

representative will (1) report i= ediately through his =arage-

ment to the Eechtel (or Babcock & Wilcox) Project Management

and (2) require that procedures te prepared and submitted for

approval to Pecntel (or E1bcock & Wilcox) to rectify and

prevent recurrence of the situation. All such inspectors have

the authority to stop work if warranted through the Project

Management lines of authority.

5 Written procedures will be required for proper field storage

control on applicable items (Appendix B - list) to assure that

quality is maintained in this area.

L ' f'. 1E-17 ,
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V. - FABRICATION, SHIPPING AND HANDLING '(Cont'd)

C. Quality Surveillance

1. Owner's Quality Assurance Committee and its representatives

from within Owner's organization along with contractors

retained specifically for quality auditing will perform

periodic audit inspections of suppliers shops to verify that

the Bechtel and Babcock & Wilcox Quality Assurance activities

are functioning effectively. Written reports of all such

audits will be submitted to the Quality Assurance Committee.

2. The Owner's Quality Assurance Ccemittee will audit the Quality

Control and Quality Assurance documentation to verify that

proper and sufficient documentation is available to demonstrate

that the Quality Program requirements have been met.

D. Documentation-.

1. Records docu enting the results of the Quality Control, Quality

Assurance and Quality Auditing inspections, deviations and

remedial actions and personnel qualifications sufficient to

demonstrate that the requirements of the Quality Program, as

specified in the procurement document, have been met. These

will be maintained at the construction site under supervision

of Arkansas Power & Light's Chief Quality Assurance Coordinator.

2. Owner requires that all such documentation be delivered to

the site within a reasonable time after shipment of the materials

or components to the site. However, in no case will Owner

finally accept such materials or components until the required

documentation is received at the site.

-18 #
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V. FABRICATION, SHIPPIRG AHD HARDLIWG (Cont'd)

3 Such records where appropriate shall include but not be

limited to inspection, test and audit reports, =aterials

analysis reports, personnel qualifications, procedures and test

equipment identification 3. Inspection and test records where

appropriate shall, as a minimum, identify the inspector and/or

data recorder, type of observation, the results, acceptability,

and the action taken in connection with any deficiencies

noted.

VI. CONSTRUCTION A1:D EFECTION

A. Quality Control

1. Bechtel Corporation Construction Department is the General

Contractor for construction and erection of the Arkansas Nuclear

One nuclear power plant.

2. The Construction Superintendent is responsible for construction $

and inspection activities in the field. The personnel

directly responsible for quality control of construction in-

clude the Project Field Engineer, Quality Control Engineer and

Field Engineers.

3 The Project Field Engineer is responsible for supervision of

field engineers in their efforts to apply predetermined

specifications and design engineering and in their efforts to

make quality inspections at the job site. In carrying out

his inspection responsibilities, he assigns qualified Field

Engineers to perform inspection assignments. He is responsible

for obtaining and preparing inspection check lists, verifying

accuracy and completeness of inspection reports and ascertaining

13-19%
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VI. CONSTRUCTION AND ERECTION (Cont'd)

that defects are removed and that repairs are carried out in

accordance with applicable specifications, instructions and

procedures.

4. The Quality Control Engineer reports to and assists the

Project Field Engineer in carrying out inspection responsibil-

ities. He is assigned responsibility for review of inspection

reports, coordination, training and advising Field Engineers

performing quality control inspection assignments, coordination

of testing laboratories and overall detailed execution of

field inspection.

5 Field Engineers carry out the inspection assignments and are

responsible for filling out appropriate inspections forms.

Field Engineer Inspectors function on a disciplinary basis, e g.,

mechanical equipment, civil / structural, electrical / power,
,

instrumentation / control,velding/ metallurgy.

6. The number of inspectors assigned will depend upon the require-

ments of the variable inspection workload and construction

schedule. Inspectors have access to all the design drawings,

applicable codes and sampling and testing procedures pertaining

to their inspection assignments and are thoroughly familiar

with the requirements.

. 7 Where caterial or non-destructive testing is specified or
$

required to be performed during construction, the Project Field

Engineer may employ the services of a qualified independent

inspection laboratory.

"-
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VI. CONSTRUCTION AND ERECTION (Cont'd)

8. Detailed quality control procedures will be found in Bechtel

Field Inspection Manuals for the appropriate disciplines.

Field quality control includes the preparation, distribution

and filing of field inspection reports. Applicable components

and materials will have field inspection documentation

prepared at three stages: (1) upon receipt, (2) after installa-

tion or physical co=pletion of fabrication work and (3) at

the end of the construction period when all necessary cleaning,

lubricating, static tests and protection have been carried

out. Applicable systems receive at least the last two formal

inspection reports : (1) after completion of fabrication and

(2) at the end of construction.
,

B. Quality Assurance

1. Quality Assurance is performed at the construction site by

Bechtel's Quality Assurance Engineer (QAE). The QAE is a field

representative of the Project Engineering team. He is

responsible for surveillance of engineering and quality control

activities at the site, audit and verification of inspection

work, verification of adequate inspection reports and assisting

Owner's Chief Quality Assurance Coordinator in maintaining

permanent Quality Program records at the site. The QAE has the

authority to stop work through the Construction Superintendent

in the event of non-conformance with drawings, specifications

and procedures established for the itets under the Quality

Progrms.

(kjfj()'-
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VI. CONSTRUCTION AND ERECTION (Cont'd)

2. The QAE must verify and accept a minimum of three Quality

Control Reports for most items under the Quality Program -- (1)

the report of receipt and proper storage of materials and

components at the site, (2) the report of installation of

equipment or materials, and (3) the final inspection report.

Work cannot proceed beyond these check points without the

QAE 's approval. Requirements for QAE approval of these reports

include satisfactory completion and documentation of all

quality control inspections , and personnel qualification

records, as well as approved resolution of any variations in

materials or workmanship.

C. Quality Auditing
I

1. Owner's Chief Quality Assurance Coordinator (CQAC) or his

designated representative from Owner's staff is in residence

full time at the construction site. The Owner's Quality

Auditing activity is implemented through CQAC and his repre-

sentatives with the assistance of the members of the Owner's

Quality Assurance Cormittee.

2. These eersonnel do not repeat all Quality Control activities

at the site but rather verify that qualified Eechtel inspectors

are on-the-job when required and are performing the specified

Quality Cof>,rol activities in accordance with the Quality

Program.

3 This verification is accomplished by review of personnel

qualifications, inspection reports, Eechtel Quality Assurance

documentation, and by spot check inspections of material in

storage or vork in process. )
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VI. CONSTRUCTION AND EEECTION (Cont'd)

4 Weekly Rerorts of the CGAC 's activities, as well as special

reports on any serious deviations are prepared by the CQAC and

submitted to Owner's Management and to members of the Owner's

Quality Assurance Committee.

5 The CQAC has direct stop work authority to the Bechtel

Construction Superintendent should work or conditions prevail

which would adversely affect quality of the plant.

D. Documentct ion

1. A ccmplete set of Quality Program records is maintained at the

construction site under supervision of the CQAC. Documentation

on file includes but is not limited to personnel qualifications,

nondestructive test reports, materials analysis reports,

cleaning reports, inspector's reports, Quality Assurance re-

ports and variation notices, final inspection tests, as

well as the complete Quality Documentation package for all

manufactured items shipped to the site (prior to their final

acceptance).

VII. TEST PROGRAM

A. General

1. The AF&L Test Program will commence with a complete and clean

system and end with the system operating satisfactorily.

2. The Test Program consists of two phases of activities.

a. PHASE I

This phase consists of the necesaary activities to

initiate the Test Program. This includes the planning,

N 0147,3t
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VII. TEST PROGRAM (Cont'd)

scheduling and coordination for the development of test

specifications, test procedures, and operating procedures.

A Critical Path Method Program will be produced to insure

that all functions have been covered.

The Plant Superintendent, reporting to the Manager of

Production, is responsible for Phace I of the Test Program.

The Chairman of the Test Working Group will be responsible

for Phace I until the Plant Superintendent has been

named.

The Test Working Group will coordinate the efforts between

Arkansas Power & Light Company, Babcock & Wilcox Company

and Bechtel Corporation in the development of the Test

Program specification and procedures. The Test Working .

Group membership will consist of three Arkansas Power &

Light Company members, one Babcock & Wilcox member and two

Bechtel Corporation members, with the Chairman being an

Arkansas Power & Light Company representative. Additional

memberc may be added as requirements dictate.

All test specificaticna developed will be reviewed and

approved by Arkansas Power & Light Company. Completed test

specifications, test procedures and operating procedures

will be reviewed by members of the Test Working Group.

Af ter their review and approval, they will be submitted to

AP&L for final review and approval.

{}}/I 3
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VII. TEST PROGRAM (Cont'd)

The plant operating personnel will be given the responsibil-

ity of writing the operating procedures based on the final

approved test specifications, test procedures and latest

design information. By assigning this function to the

operating personnel, it will serve as training and increase

their knowledge of the plant which will better prepare

them for the operator licensing examination.

b. ?:4.;5E II

Pre-operational, f 2n:tional, sn1 cperational tecting of

components and systems are conducted during Phase II.

This also includes proving that the systems and components

are testable.

Phase II is the responsibility of the Plant Superintendent

during all test activities before and after fuel loading.

The Plant Technical Support Engineer or his representative

will be a member of the Test Working Group.

This phase begins with the physical testing of components

and systems and continues through satisfactory operation

cf the ;1cnt. All tests will be conducted in accordance

with the approved test specifications and test procedures

to assure the integrity and testability of all components

and systems. Testing and measuring devices shall be

calibrated and adjusted so as to maintain accuracy within

necessary limits. The program will be perforced by Arkansas

.

Fower & Light Company under the direction of the Plant

.' Superintendent .

(}}f'ldk^*
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VII. TEST PROGRAM (Cont'd)

B. Quality Control

The Test Program is a Quality Control function which will assure

the plant has been designed and constructed of such a quality that

its operation will cause no undue risk to the health and safety

of the public.

C. Quality Assurance

1. Quality Assurance for the Test Program vill be an independent

function carried out by the Quality Assarance Coordinator

or his designated representative. Test specifications, test
.

procedures, and operating procedures vill be audited to check

on compliance with codes, standards, PSAR commitments and

specifications.

2. The performance of the Test Program vill also be audited and

inspected by the Quality Assurance Coordinator or his designated

representative.

D. Documentation

When the Test Program is completed, a document file shall include

the following:

1. Approved test specifications, test procedures and operating

procedures with addendums.

2. Documented and acknowledged audit of test specifications and

procedures by the Quality Assurance Coordinator or his

designated representative.

3 Documented results of each test performed.

OiSU
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VII. TEST IPOGPAM (Cont'd)

4. Documented modifier.tions or revisions of design effecting

test specifications or test procedures.

E. Equipment Testing Status

1. Suitable marking shall be used to identify the status of

inspections and tests upon individual items and the status of

plant operating equipment. These markings shall clearly

identify conforming as well as non-conforming items.

2. Procedures shall be provided for tagging valves, switches and

other device - x pirei ro preeert whertent operation.

VIII. GEIERAL

A. Corrective Action

1. Through the QA organizations of E&W, Bechtel, and AP&L, all

conditions adverse to quality are promptly identified and

reported to appropriate levels of management. Arkansas Power &

Light will require the correction of the adverse condition

and future elinination of circumstances leading to such

adverse conditions. Corrective action taken will be documented.

2. Sabcock & Wilcox and their sub-contractors will be required

to establish QC procedures covering necessary corrective

action for '.tems not p3.csing shop in< action. Variation from

specifications are reported and resolved consistent with the

nature of the variation. The possible causes of the difficulty

are investign.ted and corrective action is instituted and

documented by necessary changes in specifications and manu-

facturing processes. B&W suppliers are requested to have

similar procedures consistent with their manufacturing processes. ,

1
|
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VIII. GENERAL (Cont'd)

3 Bechtel Corporation, within their scope, will have procedures

for identification and reporting of situations adverse to

quality through preparation of "significant deviation reports".

These include reports of significant failures, malfunctions,

deficiencies, deviations, defective material, etc. Routine

occurrences of rework is not normally included in the

corrective action program. Field Deviation Reports are pre-

pared by either Project Field Engineering or the quality

Assurance Engineer and reviewed by the Project Engineering

Team and Engineering Specialists. Bechtel suppliers and

sub-contractors are audited as described in other parts of
P

this program.

4. Arkansas Power & Light will periodically audit the EU4 and

Bechtel Program of corrective action. During the course
-

of Quality Surveillance, reports of inspections and audit .

reports will be prepared. These reports go to the Chief

Quality Assurance Coordinator, Chief Engineer, Manager of

Production and Assistant Manager of Production (Nuclear Project

Manager). Through these reports, AP&L will audit variances and

ccrrective action to insure that proper action is taken and

procedures are properly documented.

B. Program Review

This Quality Assurance Program shall be regularly reviewed in

regard to its status, performance and adequacy by AP&L. In addi-

tion, the program is also under continuous review by Bechtel and

B&W for inprovements.

1B-28 g/
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IX. EEChTEL GA FF.03FM!

Bechtel Corporation is the a.rchitect-engineer-constructor for Arkansas

Nuclear One. Bechtel has a broad quality function under AP&L and the

following section is the Eechtel Quality Asnurance Program.

OL48q
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BECHTEL QUALITY ASSURANCE PROGRAM --. - - - . .

.

1.0 Organization

The organization employed for implementation of the .

.

Bechtel Quality Assurance Program on the Arkansas Nuclear

._One project is shown in Figure A. Personnel having'

significant Quality Assurance-related functions include:
(
)

(a) Design Phase i

F::: ject Engineering Team
Chief Engineers and their Technical Staff
Cognizant' Engineering Manager '

,

fMnager - 7tality Assurarce~ ~ ~ ~ ~ ' ~

-

' Quality Assurance Coordinator
Metallurgical and Quality Control Services Dept.

* '

.
(b) Prccurement Phase -

-

Shop Inspectors
Chief Inspectors
Project Engineering Team
Chief Engineers and their Technical Staff
Cognizant. Engineering Manager

~~ '

Manager - Quality Assurance
~ ~

Qua'lity Assurance Coordinator-

Metallurgical and Quality Control Services Dept.

(c) Construction Phase 'T

Field Engineers
Quality Control Engineer

,

Project Field Engineer *

Material Supervisor
cuality Assurance Engineer
h ojact Superintendent
Project Engineering Team
Chief Engineers and their Technical Staff
. Cognizant Engineering. Manager

~ ''

Manager , Quality Assurance -
,

Quality Assurance Coordinator
Metallurgical and Quality Control Services Dept.

The Project Engineering Team prepares drawings, specifi-

cations, purchase requisitions, bid evaluation and all

other tasks associated with the Bechtel engineering design
,- - -

O
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portien for th3 Arkansaa Nucicar One project. Tha

Project Engineering Team also prepares the Quality

Assurance Program that will be carried out in the

balance-of-plant and construction phases of the pro-
ject. The following basic principles are applied:

. . . :_ . . . . . . . . - - - - --

responsibilities for quality in the design
phase.

(b) Vendors and Subcontractors have primary
responsibilities for quality of materials,
equipment and services furnished by them.

(c) The 3cchtel project field organization super-
vised by the Projcct Superintendent has primary
responsibility for quality of construction
performed directly by Bechtel.

(d) One or more levels of inspection are pro-
vided as required within the organization '

having primary quality responsibilities.
The Bechtel, Quality Assurance Program also provides for

at least one level of monitoring and verification by
individuals not under the direct control of the group #~

1

having primary responsibility for quality (e.g. the
Quality Assurance Engineer monitors construction, Bechtel

Shop Inspectors monitor Vendors, etc.). Beyond this,
u

.

Quality Assurance Program audits of engineering and field
operations are carried cut under the direction of the
Quality Assurance Coordinator.

.

1
-

l

2.0 Program |
1

The Bechtel Quality Assurance Program for Nuclear Power

Plants will be carried out in accordance with the Nuclear
Quality Assurance Manual, Revision 3, modified to meet '

. )
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Cpecific Arkansas Power & Light Co. requirements. This -

_

manual describes the overall Program and identifies

management and administrative procedures and individual

responsibilities.

The Manager - Quality Assurance is responsible for over-.

all direction of the Quality Assurance Program including
formulating and implementing policy, administration and

coordinatica of the program and administrative and
.

technical supervision of Quality Assurance Engineers

and Coordinators. He is responsible for providing over-

all coordination of Engineering, Procurement and Construc--

tion Departments in Quality Assurance activities to

, effectively implement the program.
. -

The design phase is implemented by identifying the

Structures, systems and components to be covered by the ._'

Quali~ty Assurance Program in a Q-List which is prepared

by the Project Engineering Team and reviewed and approved

by Chief Engineers. The specific level of inspection and

contrel afforled items on the Q-List is determined on a
case-by-case basis by the Project Engineering Team through

.

consultation with the Chief Engineers and Bechtel's tech-

nical specialists. Factors considered in establishing

the degree of control include: nature of the item,

importance of the item to plant safety and reliability,
.

previous experience with this or comparable items, capa-
,- ,-

0151-
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bilities of potential Vendors or Subcontractors and

requirements of applicable codes or standards. Where

deemed necessary, Bechtel engineering documents include

specific procedures or requisites for the production and

Quality Assurance of the item or request their preparation

by the organization responsible for manufacturing or

erection. The Metallurgy and' Quality Control Services
-

Department prepares specifications and procedures for

materials, f abrication and non-destructive testing.
In addition this department provides technical consul-

tation and guidance for Engineering, Procurement and

Construction. They further provide welding and inspec-
tion training services at the jobsite.

.

In carrying out the procurement phase of the program the '

following personnel are involved:
,

___

(a) Shop Inspectors are responsible for carry-

ing out, or participating in, shop qualifi-.

cation inspections, inspection of work in

process in Suppliers' and sub-suppliers'
shops, and for final inspection and release

of equipment fdr~ shipment. They carry out.

their activities in accordance with the Pro-
curement Department Inspection Manual pro-

.

cedures as supplemented by'the drawings and

specifications and additi'onal instructions ,. ,

,
- ,

provided by Engineering. They may be Bechtel )
"

.O ? 5?,p -
.
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. rm, Q,

pnrmanent etaff pSrsonn 1, or p rsonnal of
'

recognized laboratories and inspection agencies.-
.

.

Shop Inspectors receive their assignments from
.

the Chief Inspectors who are responsible for

supervision and coordination of their activities.

When the sub-Suppliers to a Supplier are located,

outside the operating area of a Shop Inspector,

inspection sub-assignments may be given to

Inspectors in the other area.

(b) _ The Material Supervisor is located at the job

sito. His activities are coordinated by the

Project Superintendent, and he is responsible

to the Purchasing Department for receipt, storage

'and handling of material and equipment. The

Material Supervisor is responsible for receiving
inspection, control and storage of material and
equipment prior to installation. He performs

-

.

his activities in accordance with Field -

Procurement Procedures supplemented by addi-
,

ti nal instructions provided by Engineering
and the Nuclear Quality Assurance Manual.

-

In implementing the program in the construction phase,

Quality Assurance-related responsibilities are assigned
to the following personnel:

.

.Y
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(O) Th7 Project Finld Engineer supervises Quality
.

.

Control inspection at the job site. In carry-

ing out this assignment, he assigns qualified
Field Engineers to perform Quality Control .

,

inspections . He supervises the preparation of

inspection check lists, verifies accuracy and>

completeness of inspection reports and ascertains

that defects are removed and that repairs are

carried out in accordance with applicable

specifications, instructions and procedures.
(b) The cuality Control Engineer reports to and

assists the Project Field Engineer in carrying
out Quality control inspection responsibilities.

.

He'is assigned responsibility for review of
.

inspection reports, coordination, training.and'
advising Field Engineers performing Quality
Control inspection assignments, coordination of

testing laboratories and overall detailed execu-

tion of field inspection and maintaining the
field QA/QC files.

.

(c) Field Engineer / Inspectors carry out the

inspection assignments and are responsible

for filling out the appropriate inspection
forms. Field Engineer / Inspectors function on

'

a disciplinary basis, e.g., mechanical equip-
-

-

' ment, civil / structural, electrical / power,
_ ,-

. instrumentation / control, welding / metallurgy. 0 -4 )
,

.
.

1.a,
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Q,~', 1 ; numb r of Inspectors ass-gned depnnds
{

*

,

,

upon the requirements of the variable Quality,

;

Control inspection workload and construction

schedule. Inspectors have access to all the
.

design drawings, applicable codes and sampling

and testing and are thoroughly familiar with

the requirements.
.

(d) The Quality Assurance Encineer receives tech-

nical direction on a day-to-day basis from the----

.

Project Engineer but administratively reports

to the Manager - Quality Assurance through the

CA Coordinators. He is stationed at the job

site after field work starts and is responsible
2 2 5 r.sur~v~e~illAscelof engineering and quality ~~~

control activities in the field. The QAE does
.

not perform inspection but serves as a repre- '

sentative of the Project Engineer in the field,
providing guidance on requirements related to

,

.

the Quality Assurance Program and surveillance
.

of field inspection activities. He has author-

itf to step work for which Bechtel Construction

has prime responsibility and assure restitution

of any significant deviation in quality of con-

struction materials and workmanship. For work

of Bechtel or Client subcontrac' tors, the QAE

has authority to recommend stoppage through the, ,

Project Superintendent.

.- ;
'
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3.0 Denign Cont il ,/
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.

Several levels of design review and approval are applied

to significant design aspects of Bechtel work. These

dtandard practices include:

(s)~ ~hecking and review by design and engineeringC

~

level personnel within the Project Engineering

Team having technical qualifications comparable

to those of the engineer or designer who.

orginated the work.

(b) Review and approval by the originating engin-
.

eer's Denign Group Supervisor.

(c) Review and approval by the Project Engineer.

(d) Review and/or approval by the appropriate

Chief Engineer of certain key designs and cal-

culations such as electrical single-line drawings.
-

For structures, systems and components on the Q-List, addi-

tional Design Control measures are implemented. A Design

Control check list is prepared which identified drawings, -

specifications and other data (including the Q-List)
$9ta

which shall be reviewed by Chief Engineers or Technical
.

, specialists under the Chief Engineer's direction. The

Design Control Check List is agreed on by the Project

Engineer and the cognizant Chief Engineers soon after

initiation of the project. When periodic design reviews

are deemed necessary, Chief Engineers and the Project

Engineer agree on appropriate schedules and procedures.

Normally, such design reviews are not formally documented.
,

,- ,~-
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When the items identified in the Design Control Check

List have completed, the cognizant Chief Engineer will

have a final review performed and execute a Design Control
.

approval signifying that the item is satisfactory from

the standpoint of Quality Assurance requirements.

In implement!ng Design Centrol, Quality Assurance functions

performed by the Chief Engineers and Cognizant Engineering

Manager are as fellcws. :

(a) The Chief Engineers qualify for independent

review of engineering, since the Project Engin-

cering Team is under the sole direction of the

Project Engineer.

The Chief Engineers provide such independent

review for all items on the Design Control Check

List. In so doing, they coordinate and assure
.

necessary technical review by specialists and

consultants. Chief Engineers may delegate their

review responsibilities to qualified specialists

on their staffs.

(b) The Cognizant Engineering Manager provides

management guidance and surveillance of the

Project Engineering activities. His QA-

related functions involve verification through
.

project reviews that Proje'ct Engineering is
"

carrying cut its QA responsibilities. _- -W- 61.57'
''
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Drcwinga cnd cpecifications which have a bearing on the

Nuclear Steam System Supplier's equipment or result from

criteria supplied by him are routinely submitted to or
.

directly exchanged with the Supplier for review. In a

similar manner, information developed by the Nuclear

Steam' System Supplier affecting the Bechtel--NSSS inter-

face is submitted by the Supplier to Bechtel for review.

Drawings, specifications and procurement packages are

routinely submitted t6 Arkansas Pcwcr & Light [Co. for ~~~ ~

.

appropriate rreiew and approval.
- . .

,

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

The Project Engineering Team employs several' documents ,
_

.

to establish design requirements for the project. These

documents include or incorporate applicable AEC regulatory

requirements and design bases as proposed by the license

application and accepted by the AEC; basic ___ Arkansas Power _ _
_ _ - . 'r___. ..

, , , , , _
, ,.

-.

& Light Co. furnished data defining plant requirements;

basic engineering data amplifying the basic Arkansas

Power & Light Co. directed project data; NSSS Supplier 2

furnished criteria and data; project criteria sheets

prepared for cach discipline; and Bechtel design guides,

standard specifications and data sheets.

-

.

N

4.0 Procurement Document Control
'

Technical aspects of Procurement Documents are prepared

by the Project Engineering Team in accordance with the

procedures described in the preceding section. Appro,
,

.. ,

priato' Vendor Quality Assurance Program requirements are ),

' O.[E O :
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in~ corp ratr' in th0 Procurcm:nt Docume'' }.s. Provicionc.

gro mada for p;riodic and final inspection in Vendor

shops as appropriate. All procurement, whether carried

out by Home Office Procurement Department or the Field- -

Procurement Organization employs specifications and
.

Quality' Assurance Requirements established by the Project
.

Engineering Team.
.

.

5.0 Instructions. Procedures and Drawings

General procedures for carrying out engineering, procure-

ment and constructien are centained in the following |

manuals and documents: .

(a) Project Engineer's Manual containing require-
ments for carrying out engineering activities.

(b) Nuclear Quality Assurance Manual defining
responsibilities and outlining Quality Assurance
a'ctivities and procedures.

(c) Field Inspection Manual describing general guide-
lines and procedures for Field Inspection.

(d) Procurement Department Inspection Manual contain-
ing shop inspection instructions, guidelines and i

procedures.
|

(e) Field Procurement Procedures specifying field '

purchase instructions for field purchases and
.

material receiving inspection.

(f) Bechtel general and technical engineering standards
including nuclear power station design standards

' which establish selective criteria, guidelines i

and standards for station design.
'These are supplemented by specific instructions and

*

|

procedures which may be prepared by Engineering, obtained 1

'

from Vendors, or prepared by Vendor, Sub-contractor or
.

Bechtel construction personnel as required. When appro-

priate, such instructions and procedures are reviewed ~ ' ''

'"

and approved by the Project Engineering Team and/or t

'Ecchtel specialists. O'59'
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6.0 Document Cc..crol / -

The Bechtel Quality Assurance Program includes a compre-

hensive system of Document Control which assures that

documents and changes thereto are reviewed for adequacy,

in accordance with Design Control procedures previously
I

described. Approved drawings are promptly issued to

individual organizations and individuals carrying out the

work and to those responsible for inspection. Existing

field procedures control the distribution of approved-

drawings and ascure that obsolete' drawings are appropriately

voided cr destrcyed. Changes to apprcved drawings

whether made by the Project Engineering Team or Field
|
'

Engineering are reviewed and approved by the Project
1

! Engineering Team in accordance with procedures for
|

| review of the initial issue. Where significant changes
1

are involved, review by cognizant Chief Engineers and/or '

. ..

| technical specialists is performed. Drawing control logs

! indic' ting current status of drawings and specificationsa-

! are prepared monthly and distributed to responsible
xq;

| Project Engineering and Field personnel. Shop Inspectors
:

---

. . .

are advised of current status of approved Vendor shop
drawings. The Bechtel Quality Assurance Engineer monitors

field engineering activities to verify'that quality ~
.

assurance requirements established by the Project Engin-

eering Team are included in the field specifications and
.

drawings and that field engineering ghanges are reviewed

and approved by the Project Engineering Team.

.;jh
-)

*
- . .
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7.0 C ntrol of marchm'nd Material, Equipmant and Snrvices-

The Bechtel Quality Assurance Program includes a compre-

hensive system to assure that all purchased material,
,

equipment and services conform to the procurement docu- *

ments. It provides for evaluation of Vendor's Quality
. . _ . . _ . ..

Assurance Program and preparation of Procurement Speci-
. - . . -

fications incorporating Quality Assurance requirements.

The Quality Assuranc'e requirements include an appropriate

Vendor Quali;y Assurance Program, purchaser surveillance

as required, vendor preparation and maintenance of appro-
priate est and increction records, certificates and

other Quality Assurance documentation, and Vendor sub-

mittal of Quality Control records considered necessary

for purchaser retention to verify quality of completed
work.

.

Bechtel Shop Inspectors review and verify Vendor Quality

Assurance records and prepare reports documenting Vendor

data not submitted to purchaser. Where Bechtel shop
,,,

inspection is performed, a final inspection of the finished
item is carried out in Vendor's shop prior to release for

. _ .
. .

shipment; Bechtel Field Procurement Procedures provide

for receipt inspection by Material Supervisor on all

-materials and equipment delivered to the job site. For
.

significant items or critical materials which form parts
of Q-List systems, Bechtel Field Engineers carry out an

independent receipt inspection and prepare receiving
'

reports,which supplement receiving reports required by~ ~
'

'

'' '

. standard Field Procurement Procedures,'

t
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Procurement procedures require that conditions adverse

to quality be promptly identified and reported to

Bechtel. These include reports of significant failures,

malfunctions, deficiencies, deviations, defective mater-

ial, etc. Procedures to correct these problems are

approved by Project Engineering.

Bechtel Procurement Procedures also provide for periodic
.

audits of Vendor Quality Assurance activities as appro-
priate.

8.0 Identification and control of Materials, Parts and Components

As applied to Vendors, appropriate requirements for iden-|

| tification and control of materials, parts and components

will be established through review of Vendor's Quality

Assurance Program and procedures agreed to prior to bid )
j award. Bechtel Field Procedures and practices incorporate

measu'res for material control, including segregation of
non-conforming items, and/or marking and identification

| as required. Traceability will be accomplished where
t

| required by cede, etandard or specification. In other

cases, measures such as physical separation or appropriate
i

marking procedures are used to identify and control mater-

ials or components of specific type, specification, class,
etc. Positive control of non-conforming items will be

mainta'ined by suitable markings and/or segregation.
,

.

/

'
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Use of qualified procedures and application thereof as

required by established codes cad scandards will be

rigidly enforced on all Bechtel vendors, Subcontractors

and Bechtel personnel. For other special processes

identified by equipment suppliers or Project Engineer--

ing, procedures w'ill be prepared by equipment suppliers,,

,

Project Engineering, or Field Engineering and approved

by appropriate personnel in the organization which

identified the crecess . Personnel cerforming such oper-

ations will be rci.nec and carefully supervised by personnel

familiar with the specific special process.

'

10.0 Inspection

Bechtel performs pericdic and final inspection of Vendor

work as described previously. This is normally performed

by Shop Inspectors; however, in special cases engineering

personnel participate in such inspections. Inspection

practices normally include witnessing of significant tests,

as appropriate, and requirements for Vendors to accept
-

manda tori h:C ' -main ts where , in the opinion of Bechtel

Inspectors, uork should not proceed without prior exam-

ination by the Bechtel Inspector. -

For field cperations, in-process and final inspection of

activities affecting quality are carried out by Bechtel

~ Field Engineers with knowledge of the discipline involved,
.

'

project requirements and the inspection process. Field

|II''

. !
'
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innpecticn .o ccrricd out in accordance wi.th guids- '

' lines and procedures contained in the Bechtel Field
'

Inspections Manual, supplemcated by approved procedures

for special processes and specific project requirements. '

Field inspection operations are supervised by the Quality
.

Control Engineer and monitored by the Quality Assurance
Engineer. Reports or records of inspection operations

are prepared by the Field Engineers / Inspectors, approved

by the Quality Control Engineer and accepted and distri--

,

buted by the Quality Assurance Engineer,

11.0 Test Control
.

Supplier and Subcontractor test operations including
procedures as appropriate are reviewed in accordance '

with procurement procedures previously described.
,

In the field, certain test operations are carried out

by Construction organization in the course of plant
construction. Subsequent to completion of constr.uction,

the Bechtel Startup organiration may be involved in
'

system checkout and startup operations. Tests by construc-

tion}} _ , are normally performed in accordance with standard

construction practice or via specific test procedures
as specified by the Project Engineering Team.

12.0 calibration of Measurement'and Test Ecuipment

Vendor procedures for control of measurement and test
..

- ~

equipment are reviewed as appropriate in evaluating the ,

)
g 1B h5 OM '
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. ~. 3V nd;r Qun) y A3;uranca Program. In .3 fiCld, a
*

.

written procedure is followed to provide control

and periodic calibration of special tools, measuring
and test equipment.

13.0 Handling, Storage, Shipping and Preservation

Special handling, storage, shipping and preservation
,

requirements are identified in procurement specifications
for Vendor's work. In the field, materials and equipment
are stored in accordance with standard procedures as well

as specific requiremcata and any special procedures

issued by the Project Engineering Team. These are pre-

' pared by the field organization, approved by the Project

Superintendent and reviewed by the Project Engineering Team.

14.0 Inspection, Tests and Operating Status

Records of inspections and tests are provided in the form

of written inspection reports or other appropriate records

for QA specified items which show inspection performed and

results and clearly identify the item. Specific details

, for marking, tagging or otherwise indicating inspection
and acceptance status depend upon the nature of the work

.

performed. Standard procedures are provided in the

Field Inspection Manual. Additional special procedures

are developed as required.
. . . . . . .. .

9

e

1B-46 0105
~ ''g '

.

.

' . y' * :

i
e



.

. . -~
r3; 15.0 Nnn-confo ing MatSricl, Parts or Co._onents -

*

.The Bechtel Quality Assurance Program provides measures

~~ hich control. materials, parts or components not conform-w

ing to prescribed requirements to prevent their inadvertent
use or installation. Materials are physically controlled
in accordance with procedures described under Section 8.0.

For non-conforming items which may be made usable through

rework, repair or modification of requirements, reports

are prepared and submitted to the Project Engineering "

Team for appropriate guidance. Records of resolution for
these cases are prepared and incorporated in Quality ~Assur-
ance files. Where rework, repair or approval for use is

not feasible, non-conforming materials are either removed

from the construction site or utilized in systems or

structures where their characteristics satisfy requirements
for such systems. '-

.

16.0 Corrective Action

- The Bechtel Quality Assurance Program incorporates pro
.

cedures for identification and reporting of situations
, which are deemed adverse to quality through preparation

iof "Significant Deviatic.n Reports". These include re- '

ports of significant failures, malfunctions, deficien-
*

cies, deviations, defective material, etc. Routine occur- |

1

| rances of rework. generally anticipated for the activity
1

i
!

.

involved are not normally included in the corrective '

,

action program. These reports are prepared by either

Project Field Engineering or the Quality Assurance Engineer |

'

,

0$: gee '
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,and rCviewt by tha Prcjcct Engin=3rit.,.Tacm cnd Engin-
cering Specialists. These reports provide for documen-

tation of findings and corrective measures taken.

Significant Deviation Reports are classified as Bechtel

confident,ial Information and will not be incorporated in,

Project Quality Assurance files. This policy is followed

in order to permit free, factual reporting of all situations,
some of which may involve personnel evaluations, etc. How-

ever, summaries of these reports will be incorporated in
.

Project Quality Assurance records.

*
.

17.0 Quality Assurance Records '

Copics of all reports described in the preceding sections, '

as prepared or obtained by Bechtel from Vendors and Sub-

contractors are collected in project Quality Assurance

files, however, as noted in the preceding section, only
summaries of "Significant Deviation Reports" are included
in the Quality Assurance files. These files are available ,

*
e

for audit by 7 jlicant during the design and construction
_ period and are turned over to the Applicant at the comple-

tion of the Eechtel contract. Detailed Bechtel Quality

Assurance audit reports are not included in such files;
.

however, summary records and conclusions will be made

available.

'

.
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18.0 Audit 7 I '

The Bechtel Quality Assurance Program includes four
specific audit activities:,

(a) Periodic audits of Project Engineering Activi-
ties and records are carried out by, or under
the direction of, the Quality Assurance Coordin-
ator.

.

(b) Bechtel shop Inspectors carry out periodic audits
of Vendor's Quality Assurance Program and records

(c) Quality Assurance Engineer carries out frequent
audits of field inspection activities, Quality

_.. Assurance reports and OA/0C files.
(d) Periodic audits of field Quality Assurance and

inspection activitien ar2 carried out under the
directicn of the Quality Assurance Coordinator.

' _ ~ ~_ A15~ df the above. $t$dits a're carr[ed cut on a sampl'Ing bisis ,
~ ~ ~~~

~
~

periodically during the design and construction period.,

At the completion of construction for systems and struc- .

~

tures subject to the Quality Assurance Program, a final '

inspection is performed on the work and associated '

Quality Assurance records to assure necessary inspections
and records have been prepared and are on file. A final

.

inspection report is prepared confirming this final exam--

ination and audit.
.

e
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APPENDIX 3

CIASS I STRUCTURES, SYSTEMS, AND COMPONEITIS

(1) The following are Class I structures:

Reactor building.
Auxiliary building housing the engineered safeguards systems, control
room and radioactive materials.
Diesel fuel storage facilities.
Enclosures for service water pumps and auxiliary cooling water pumps.
Supports for Class I system ecmponents.
Emergency reservoir and pipeline.

(2) The following are Class I systems and components:

Reactor vessel and internals including control rods and ccntrol rod
drives.

Reactor coolant system components (steam generators, pressurizer,
pumps, etc.) and piping.
Reactor building penetrations up to and including the first external
isolation valve.

Shin steam and nain feedwater piping up to the first stop valves
adjacent to steam generators.
Atmospheric dump and main steam safety valves and associated piping
from main steam headers.
New and spent fuel storage racks and fuel handling equipment including
the crane above fuel pool.
Motor-driven and steam-driven auxiliary feedwater pumps.
Emergency diesel generators including fuel supply.
Reactor building crane (unloaded condition) .
Control boards, switchgear, load centers, batteries, transformers and
cable runs serving Class I equipment.
Service water system.
Auxiliary cooling water pumps.

Intermediate cooling water system serving vital NSSS heat exchange
equipment.

Reector building spray cystem.
Reactor building air recirculation and cooling units.
Low pressure injection and decay heat removal system.
Core flooding tanks and piping.
High pressure injection pumps and piping.
Gaseous radioactive vaste system.

<
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