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B&W NPGD Quality Assurance Progcam for
Safety Related Nuclear Equipment and Services

ABSTRACT

B&W's Quality Assurance Program (QAP) for Nuclear Steam SystemsI (NSS) and Nuclear Steam Cores (NSC) is described in this report. This
L

report is divided into 18 sections conforming in format to the 18
requirements listed in Appendix B of 10 CFR 50.

The program is implemented through the Nuclear Power Generation
Division (NPGD) and includes design, prncurement, and manufacturing
activities of NPGD and all its supp:lers who furnish safety-related

items or services to NPGD.

These activities are controlled by including applicable quality

assurance requirements, as described in this topical report, in NPGD
procurement documents imposed on its suppliers. Each supplier must

then establish and/or maintain a documented QA Program to meet the

requirements imposed by the procurement documents. Implementation
of the suppliers' NPGD-approved QA Program is verified by NPGD throughI audit and surveillance activities. The position and relationships of

the NPGD within B&W's structure are described in Section 1. Section 2

presents an overview of the QAP describing its implementation, its
operation, the controls imposed on all suppliers.

| Format guidance and criteria requirements for the preparation
of information included in each section of this report were obtained

from the NRC document, " Standard Review Plan" dated November 24, 1975,

as amended through discussions and meetings with Regulatory Staff.'

! Each of the criteria applicable to the NPGD is addressed in ttis
= document.
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I 1. INTRODUCTION AND ORGANIZATION

i

The Nuclear Power Generation Division implements a OA Procram for each

of the product lines comprising its cornercial offerings. For the Nuclear

Steam System (NSS) and Nuclear Steam Core (NSC) Product Lines, NPGD employs OA 4

| Procrams (OAP's) each of wh ich complies with Appendix B of IOCFR50 The B&W
i

products shall incorocrate the quality requirements, either expressed er

i implied by its customers and as contained in contractual c ommi tee s.c s . The
t

j qualitv of each product and service vill be consi= tent with the public interest
;

i and applicable laws, reculations, codes, and standards.

1

3rourhout this topical report, the term Ouality Assurance Procram (OAP) 4

| shall mean the VSS anc NSC .oduct Line 0; Programs. The term " supplier" shall
i

mean all orcanizations providinc itens or se rvic e s in the B&W scope-of-cuoply.
, This would include such B&W organications as Bailey Controls, Diamond Power
1

Specialty, Nuclear Materials and Manufacturing Division and Nuclear Equipment
I* Diision.
2

i

"h u s , all manufacturing activities are controlled by the imposition of

I qualit, assurance recuirements vi a procurenent documents and are monitored by
audit and surveillance functions of the NPGD. Equipment manufactured by the

{ Research and Development Division and the Nuclear Division of B&W is termed

"B&W-manufactured ecuipment".

i
i

| All 'ivisica; and sub:' diaries of B&W supplying nuclear eouipment for
1

i contracts administered by NPGD are directed by C. Company President to accept
i
I and implement the NPGD OA receirenents impos ed by the NPGD procurement

documents (see Appendix C).

Ba5uck 5. W ; l e n umpr i s e s various divisions and subs id i ar i e- encaced in
; the design, nanufacture, erection, and service of nuclear power plants. The
i

corporate relationship and structure of the maior divisions, subsidiaries, and

i sorks involved in nuclear power plant contracts are as follows:

i

f= 1-1
1

!I
J

4
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I 1. The B5W Orcanization (Ficure 1) - The major suppliers of commercial
nuclear material, services and equipment are the,doubleboxed organizations.I The following organizations have nr.jor responsibilities in supplying design

s erv ic es and manuf acturing and erection capabilities:
Nuclear Power (Figure 2) comprises the Nuclear Power Genera-a.

tion Division (Figure 3), the Nuclear Equipment Division (Figure 4
4), and Nuclear Materials and Manufacturing Division (Figure 5).

.I The major suppliers are the Nuclear Equipment Division and The
Nuclear Materials & Manufacturing Division.

b. B&W Construction Company (Figure 6).
Bailey Controls Company (Figure 7),I c.

d. Diamond Power Specialty Company (Figure 8).
e. Control Component s , Int'1. (CCI) (Figure 9).

The NPGD deals directly with each of these divisions, subsidiaries, andI shops in pe rf o rming its responsibility of executing contracts for commercial

nuclear steam systens, fuel, and related activities. NPGD imposes the
' requirements of Append'x B, 10 CFR 50, on its suppliers through procurement

documents and measures their effectiveness through its audits and survillance

functions. B&W suppliers to NPGD must meet the same QAP requirements as

outside suppliers.

B&W's Tubular Products Divisions supplies products to the Barberton Works.

The Nuclear Manufacturing and Materials Division supplies nuclear fuel

""**" *** ""d "'' 'i''** ' '* * "'' " "" "*"'' ' '"* "" ' '"* " "'i
:E
W Power Generation Division may manufacture supports and restraints and other

items for NED, and the Research and Development Division may supply various
monitoring devices to NPGD. NPGD exercises QA authority over these suppliers:

in the same manner as with external supliers of B&W, i.e., by control of

supplier QA programs. The specifics of this control are described in

subsequent sections of this report.
: Each of the organizations within the B&W structure concerned with manu-

|m facturing and fabrication has a quality organization responsible for quality

assurance functions and for providing technical, administrative, and functional
directions for its quality assurance program. Those quality functions must

I
il

1-2
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confor= to the requirements of the NPGD QA program as imposed by NPGD QA Speci-I fication NPG 09-1212. NPGD approval of the supplier's QA program indicates

acceptance of the supplier's methods for compliance with NPGD requirements asI defined in h?G 09-1212.

QA independence from manufacturing schedule and cost control is provided as
shown in the organization charts. This independence extends to work level

inspection responsibilities, thus ensuring that the individual performing

inspection on the floor is independent of any cost or schedule requirements.

. The responsibility, freedom of action, and authority for NPGD-QA is provided by
pol.cy direction. The same degree of QA freedom and authority is required ofI all suppliers. This is verified by pre-award and periodic audits by NPGD as 4
described in subsequent sections of this document.

NPGD's audit and surveillance activities ensure that each supplier's QA

organization has the authority and freedom from cost or echedule requirements

to accomplish the following:

I 1. Identify quality problems through checking, auditing, inspecting, and

verifying performance by quality personnel who are independent of manu-

facturing schedule and cost.

I 2. Initiate action, make recommendations, or resolve quality problems.

3. Follow up and verify implementation of corrective action for quality

problems.

4. Take such action as is necessary to control further processing, delivery,

or installation until proper disposition of identified quality problems has
been accomplished.

The application of these items is extended to subtier vendors by control of

supplier vendor control programs as a function of the NPGD QA program.

II
|

I ->

I
I
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I 1.1 Business Intecration Group - Quality & Technoloev Division (Figure 10)
|

The Quality & Technology Division (QTD) of the Business Integration Group
(BIG) has the responsibility to develop and implement quality assurance (QA)

policies for the B&W Company. The Quality & Evaluation (Q&E) Department of the
QTD establishes these policies. Each B&W Division is responsible for preparing

a written quality policy, approved by the Vice President or General Manager of

the Division, to fulfill the requirements of the B&W quality policies.

Each B&W Division establishes and implements a QA Program tailored for itsI 4
own operations that satisfies the requirements of the Company and Division QA

policies. The Q&E Department is responsible for administering the B&W quality

assurance policies and maintains an overview of the quality assurance

activities of the various B&W organizations. The Q&E Department reviews the

quality programs of all B&W Divisions and makes recomrandations for compliance

with B&W policies as necessary. Q&E evaluates the effectiveness of the various
quality sys t er s , identifies quality systems problems, assures the adequacy of

corrective action to resolve deficiencies, and provides management visibility

to the total B&W quality assurance activities as necessary to assure

I compliance.

The adequacy of the scope, implementation and ef fectiveness of the NPGD QA
Program is assessed by Q&E at least every two years. Written procedures are

established to define the audit requirements. The results of each audit are

formally prepared and presented, along with approrriate recommendations. to

Divi sion management for review.
Q&E maintains lines of communication with the various organizations of theI B&W Company, but the primary interface between B&W organizations for NSS activ-

ities is through NPGD. Any differences that arise between NPGD and another B&W

organization are referred to the Vice President of the Nuclear Power Groop for

resolution or escalation as necessary. The NPGD OA Program is imposed on all

NPGE suppliers of safety-related items in the B&W scopes of supply, whether

MW suppliers or out side vendors .thev ..r o

I
I

I
l-4

I
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I
_1.1.1. Nuclear Power Generation Division (Ficure 3)

Within L&W, the NPGD has been delegated the overall responsibility for

executing contracts for commercial r.uclear steam systems and fuel. In

I executing these contracts, NPGD is re spons ible for a scope of effort extend-

ing from the design concept through refueling of a nuclear steam system, in-

cluding reload fuel for nuclear systems designed by other NSSS suppliers. The

organizations within the NPGD that are primarily involved it- quality assur-

ance are Reactor & Fuel Management, Engineering, Customer Service, Business
4

Administration & Integration, and Quality Assurance. The extent to which these

organizations are involved in the development of the r cope of ef fort is coveredI in subseruent paragraphs.

1.1.1.1. Reactor & Fuel Management

The Manager Reactor & Fuel Management reports to the Vice

President of the NPGD. He is responrible for the management of nuclear steam 4

system and fuel contracts through Product Line Managers. The NSSS Product Line

consists of a Manager, NSSS product lines, NSSS project team comprised of a

Senior Project Manager, Project Managers, Associate Project Managers, and

I Ptoject Aides. The Project Team assigned to a specific contract is responsib u

for official communication with the plant owner, and, in addition, performs the

management function required to deliver NSSS relt.:ed hardware and so:tware to

the utilit- customer. The Fuel Product Line is composed of the Manager, Fuel

Product Line, troject Managers, and a Contract Administration Unit. The

Project Manager as s igt.ed to a specific contract is responsible for official 4

communications with the plant owner on all reload fuel contracts. In addition,I he performs management func t ion to deliver the fuel hardware and software to

the u;ility custoner.

I
I

I 1-5
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Encineerine Departnent (Figure 3)1.1.1.0

|

The Manager c.f the Engineering Department reports to the Vice !
: !

j President of NPGD. The Engineering Department includes, NPGD Engineering

Operations, Project Engineering, Plant Engineering, Equipment Engineering, RCS i

!

Components Engineering, Fuel Engineering, Advanced Energy Systems Engineering'

and Licensing; and is responsible for:

i

i

j g A. Tne functional design and associated systems analysis of the reactor
*g coolant and secondary systems,

t

j B. Specification of syste:n recuirements and interfaces.
I |
|= C. Design of certain mechanical systems.
| |'
)E o- Ftant intesr*:i a-
|g
| E. Specification of balance-of plant (BOP) criteria. !

!

F. Engineering , specification of auxiliary systems and con:r-1 andand
j instrumentation sys m.s. .

|

|| G. Engineering and specification of purchased plant equipment, including equip-
5 ment manufactured by the NED.

| H. Detailed engineering for core support structures, se rv ic e structures, and
! supports and restraints manufactured by the NED.

I. Specification of recuirements for B&'d-manuf actured items.

J. Engine -ing and detail design of the initial and assembly design for all
reload cores, including plutonium recycle cores.

K. Advanced technclogy in the areas of therredynamics, physics and radia-
tion tr.nsport, system reliability and controls, safety and system
analysis, apa .ed mechanics, materials, chemistry, and Codea.

1.1.1.3 Customer Service Department

Tne managu of Customer Service reports to the Vice President

of NPGD. Tac Custoner Service Department includes Training Services, Field 4

Engineering and Services, Engineering Services, Nuclear Parts enter, Special

Products, and Inservice Inspection.

I

I l-6

I
f
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I
The Customer Service Department is a conse;idation of all

I customer service functions within NPGD. It has the responsibility for

providing integrated service to customers and to effectively support the

Division customer service business through a single organization. The

department is responsible for:

I
A. Training programs for STGD 6 customer personnel in theory, operatica, and

maintenance of nuclear steam systems.

B. Preparing test and operating specifications for uc by the plant owner.
4

C. Providing NPGD personnel on site for NPGD n,ite activities, processing siteI problem reports and implementing solutions, and providing general advice
and consultation to the plant owner.

D. Providing services for operating plants. including refueling and main-
tenance servtces.

E. Providing reactor diagnostic services.

F. Supplying replacement parts and operating the parts distribution center.

G. Accomplishing inse vice inspection for operating plants and plantr under
construction.

I H. Designing, developing and producing special products as required to support
the need of the nuclear industry in the operation, inspection, and perfor-
mance evaluation of the NSSS.

I
1.1.1.4. Businen Administration and Intecration (BA&I)

I The msnager of BA&I reportr to the Vice President of
|

NPGD. The BASI Department has three activities that are of interest to QA; 4

General Services, Purchasing, and Employee & Community Relations.

I
I,

I
'

i 1-7
' I
i l



I

Revision 4 (8-21-81)

1.1.1.4.(a) Business Administration and Intecration - General Services

8 General Services includes Data Management, Management Information

and Administrative Systems, Graphics and Of fice Facilities Management, Computer
Services, and Document Preparation; and is responsible for:

A. Initial distribution and rtcording of NPGD generated technical documents.

B. The identification of technical documentation (generated by both NPGD and
suppliers)

C. The operation of a system for storage, retention, and retrieval of records
vital to the Company.

4

D. A system for tracking and expediting changes co product configuration.

E. Operation of the documentation data base.

F. Development and control of administrative policies, systems, and
procedures, and their coordination with the requirements established byI other departments of B&W-NPGD.

G. Graphic and illustration services.

Comput er programming of technical applications, numerical analysis,.

operation of digital and hybrid computing facilities, data preparation and
input / output functions.

I. Editing, typing, and reproduction of technical documents prepared at NPGD.

I 1.1.1.4.(b) Business Administration & Integration - Purchasing

The Manager of Purchasing is responsible for procuring reactor

accessories, fuel, and installation services purchased from accessory
,

I
4

| suppliers. Purchasing also arranges supplier interftces with QA Audits (QAA)

and QC Surveillance (QCS) as required to obtain satisfactory resolution of

adverse findings of audits and surveillance.

;I

|I
|I

1-8
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I -

1.1.1.4 (c) Business Administration & Integration - Employee &
4Community Relations

I
Two activities within Employee & Community Relations are of

interest to QA. The Manager of Wage and Salary Administration maintains a file

of position descriptions that descr ue the responsibilities, authority, and

reporting relationships of individuals in the NPGD. The Manager of Manpower

I Training and Development assists all h?GD organizations in planning, evalua-

ting, coordinating, s a record keeping for all the training of NPGD personnel.

1.1.1.5. Quality Assurance

I
The Manager of h7GD QA reports to the Vice President , h7GD . He

is responsible for the development and implementation of a program to ensure

quality in the products and services in the NPGD acope of supply, which in-

cludes auditing the quality-related functions of the B&W-supplied site consul-I tant. Organizational freedom from the activities being regulated is ensured by

the existence of QA as a separate organization within h7GD at the same level as

the organizations being regulated. The Manager of QA provides technical and

administrative control for all NPGD QA personnel.

Division policy assigns the Manager of QA the responsiblity and

I authority to ensure the establishment, definition, implementation, and
|

enforcement of 57GD programs, policies, procedures, and techniquer that willI meet the quality objectives of Federal Regulations (specifically 10 CFR 50,

Appendix B) and applicable Codes, standards, and customer contracts

commitments.

,
The h7GD OA Manager must be a graduate of an accredited callege

or university in an engineering or scientifi. field or be able to sub'titute

experience at a rate and level determined acceptable by the next

,I

I

I
:

1-9
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,
i hicher level cf manarement. He must have a ninimum of five (5) years' exper- :i

,4
i ience in an engineering or technical field and two (2) years' in a managerial '

t

I capacity.
|

The OA Mancter implements the requirements this OA program'

through the actions of four operatinn sections -- Ouality Assurance Audits

(OAA), Cuality control S urve il la r.c e (OCS), Quailty Assurance Engineering (hE)
! 4

and OA-Field Service (QA-FS).
0AA conducts a procram of pre-award, NPGD internal, and supplier

audits to ensure co nfo rmance to the NPGD OA program. Preaward audits evaluate
the capabilities of r. os pe ct ive suppliers. Periodic internal and supplier'I audits ensure implenentation and evaluate compliance to NPGD OA requirements.,

Each of these audits includes checks to confirm the existence of suitable,

programs to verify the quality of the product.
'

OCS conducts surveillance of the sources of supply for the

continuing application of GA procrams and actions to products manuf actured for

?PGD. These surveillance actions are described in the subsections of this,

report dealing with procured items.

'
OAE crovides a review and analysis of the adequacy of

| quality-related actions performed by all the sections of NPGD and its

W suppliers.

GA-Field Service ensures that cuality recuirements applicable to
Customer Service Field Activities are defined, implemented and carried through

to produce products and services with a quality level expected by customers and

I B&W Managenent; assures that the Customer Service scope of business complies
'with applicable laws and B&W Ouality Assurance commitments; and that field

related activities satisfy applicable Codes, Standards, and recuirements
I expressed in Master Service Contracts and Customer specificiations.

Section 2 and subsequent sections define how OA personnel

exercise their authority and organicational f -edom to (1) identify cuality

problens; (2) initiate, recommend, or provide solutions, (3) verify implemen-

tation of solutions; and (4) suspend or control further processine or delivery
of a nonconferi 'ng item until the proper disposition of the deficiency or

j unsatisfactor condition has been approved and documented.

1-10

|
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1.1.2. Nuclear Eauipment Division (Figure 4)

I
host of the major components in the NSSS are fabricated by the B&W

Nuclear Equipent Division (NED) located in Barberton, Ohio, with its own QAI organization headed by a Quality Assurance Manager. Like those in the other 4

divisions, the QA Manager is responsible for the implementation of B&W

I policies. The QA Manager of the NED Barberton Shop reports to the General

Manager, NED. The NED QA organization functions include the preparation and

maintenance of QA policies, t echnic al procedures, proposal reviews, vendor

auditing, and surveillance and periodic i.iternal audits of all activities

af fecting quality and internal quality contre t.

1.1.3. B&W Construction Company (Figure 6)

I
The B&W Construction Company (B&WCC) provides consultation services

to the customer for NPGD during the field installation phase o ? the NSSS. This

service provides a mechanism for feedback to NPGD on receipt inspection

results, reporting sita problems, and consultation on field construction

activities. The B&W Site Representative heads the consultation services

organization.

QA organizationThe NSSS may be installed by B&WCC. B&WCC has a

with a QA Sapervisor, whose independence from schedule and cost control isI ensured by reporting to the Nuclear Services Manager, who is independent of

construction activities. The B&WCC QA organization functions include
- preparation and maintenance of QA policies, Quality Control administrative and

technical procedures, proposal review, and auditing the field quality control

organization and construction activities.

1.1.4 Nuclear Materials and Manufacturing Division (Ficure 5)I
.

The Nuclear Materials & Manufacturing Division (NMMD) is

responsible for eupplying fuel assemblies and associated core control

components to the Seclear Power Generation Division. JMMD has two fabrication

|I
II 1-11
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facilities. Tn e facility located in Apallo, Pennsylvania is responsible for

converting UF6 to UO;, which, after conversion, is supplied to the Commercial
Nuclear Fuel Plant (CNFP) located in Lynchburg, Virginia where the principal
manufseturing activities are pelletizing of UO , fuel rod loading and2

fabrication, fuel assembly operations, spacer grid fabrication, and the

machining of miscellaneous small components.I
Each facility has a quality control manager who is responsible for

the administration of the entire quality program for that facility. Both

quality control managers report directly to their respective plant manager.

The quality program includes the preparation and maintenance of quality control
plans and procedures, vendor auditing and surveillance, and inspecting and

auditing of quality-related plant interaal activities.

I
I
I
I,

|

|I
1

. I

I
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I
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I
2. QUALITY ASSURANCE PROGRAM

2.1 PolievI
The NPGD has es c asb lished and shall maintain a Quality Assurance Program

(QAP) as defined in this report for the regulation of the activities associated

with the design, procurement, manufacture, production, testing, inspection,

examination, erection, preservation, and handling cf safety-related nuclear

components, fuel, and service s supplied by the NPGD. This report is evaluated

annually and updated to incorporate any aaministrative or ope ational changes

necessary to ensure that it describes the NPGD QAP.

The QAP establishes and maintains standards of quality through theI development and use of written policies, procedures, and instructions and the

implementation of effective plans of required disciplines. The program is

organized and administered to comply with the " Quality Assurance Criteria for

Nuclear Plant s," as outlined in Appendix B to 10 CFR 50; the " Rules of Safety"

set forth in Section III of the ASME Boiler and Pressure Vessel Code; and ANSI

N45.2, " Quality Assurance Program Requirements for Nucler Power Plants." The

policies and procedures have been coordinated with and are mandatory for each

k of the organizations within the NPGD whose activities rffect quality.

The overall QAP definition is provided by the Manager, QA, and must be

approved by the Vice President of NPGD. The Vice President of NPGD ensures the
implementation of the QAP through the issuance of a published Division Policy

Quality Assurance, which directs that the approved policies, programs, andon

! procedures be followed. The policy daclaret, that the QAP is mandatory for all
1

i NPGD organizations and personnel and that applicable QA requirements are im-

posed on each NPGD supplier, including other divisions and subsidiaries of B&W

"Y '"* '"''"'i'" ' S"" i'' "''"''"'" ''**i'''''i "" i" "' '"'***"' ' """*"'''| E
|5 This polic y statement appears in the Administrative Manua. along with the 4

procedures that implement QAP. A typical list of the implementing procedures,

| cross-referenced to the criteria of 10 CFR 50, Appendix B, is given in Table 1.

1

2-1
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Authority to deviate from NPCD quality procedures is reserved for the

Vice President, NPGD. When Quality-related actions, discussions, or conditions

may have significant BSW impact, the Vice President, NPGD, is responsible for
,

escalation te higher levels of management. Where interests of other divisions f4
Iare involved or are not clear, consultation will be belo with responsible

personnel in other divisions to identify and resolve possible conflicts. To

assist the Vice President in accomplishing his QA responsibilities, copies of

internal audit reports are provided for his review and direction.

The NPGD Vice President conducts Division Staff meetings during whichI each department manager prerants the current status of programs within his

department and the problems that require resolution by Division management.

The QA Manager presents a summary of QA activities and pr:blems at th is time,

and a discussion is held to identify any items that nust be resolved at

Division management level.

A training program is established to benefit the employees of each

organization contributing to the quality of the NSSS and NSC components and toI satis fy the training requirements specified in Appendix B to 10 CFR 50 and with

the requirements of the Regulatory Guides and ANSI Standards as defined in

Appendix A to this report. The NPGD satisfies training and indoctrination

requirerents by regulating internal actions through the Administrative Manual

and by imposing QAP requirements on suppliers via procurement documents.

Advanced training programs in QA-related technologies are provided by Q&E and 4

are available to all B&W QA organizations.

A part of the indoctrination presentation, to train NPGD employees, is a

description of the NPGD Administrative Manual procedure and standard system andI the manual's application to the activities performed in NPGD. The application

of this system provides an auditable method to determine that personnel

performing quality-related activities are in complianes with QAP procedures.

QA personnul make a presentatio. that stresses the emph as is to be placed on

quality performance and the use of procedures.

The Administrative Manual provides the framework of working rethods and

records the placement of responsibilities for personnel in NPGD.

The NPGD policy on training emphasizes the need for training FPGD
personnel to maintain necessary skills and defines Division responsibilities

2-2
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for training, planning, and execution. Each individual receives informal

on-the-job training in the working group to which he is a. signed.

QA managers maintain a training program to ensure the proficiency of QA
personnel in QA and QC philosophy and methods. The QAA Manager is responsible

for training auditors and prospective auditors in NPGD to maintain a pool of

qualified talent for auditing purposes. Proficiency is ensured by retraining,

re-examining, and/or recertifying personnel as necessary.
B&W Specification 09-1212, "QA Program Requirements for Nuclear Equip-

ment," imposes quality indoctrination and training requirements on NPGDI suppliers of safety-related items ac described in this report. Acceptance of

the t enas of procurement documents obligate ,uppliers to comply with the

requiremeats of the QA Specification. Supplier compliance with the training

requirements is verified by audit, or surveillance.

Table 2 is a listing of typical nuclear safety related components with I
4

applicable codes and classifications. B&W Quality Classifications Specifi-

cation 07-1000584, establishes criteria for classifying safety related items.

B&W-NPGD's position with respect to the Regulatory Guides and A';SI

Standards pertaining to QA (as they apply to the B&W scope of supply) is stated

I in Appendix A to this report.

Organizational freedom from the activities being regulated is ensured by

QA being a separate organizat on within NPGD, reporting directly to Divisioni

nanagement. This provides sufficient authority for QA personnel (1) to
'

identify quality problems; (2) to initiate or recommend solutions; (3) to
'

verify implement at ion of solutions; and (4) to suspend or control further

processing or delivery of a nonconforming item until proper disposition of theI deficiency or unsatisfactory condition has been approved and documented.

Action is taken by QA to order correction or suspension cf any work that does ;4
1

not confoni to the specification requirements. .

I
I
I

2-3
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Tne NPGD QA organization approves all QA programs relating to the NPGD
contract requirements and conducts audits of activities and records as

appropriate to ensure c om pli anc e with the QA program requirements for

safety-related equipo.ent.

Quality-related activities it'tiated before submission of the PSAR are

initial design, controlled as described in section 3, and procurement of long-

lead items, controlled as described in sections 4 and 7.I Assurance of appropriate equipment and environmental conditions for tests

is required by procurement documents fer all supplier t e s *. ing and prototype
tests. Field tests of installed plants are the responsibility of the plant

owner. In many other cases, the existence of an environment conducive to qual-
ity will be the subject of tdit activity, as described in sections 7 and 18.

I 2.2. Implementation

The QA Manager implements the QAP through the action of four operating
sections: Quality Assurance Audits (QAA), Quality Control Surveillance (QCS),
Quality Assurance Engineering (QAE), and QA Field Service (QA-FS).

4
QAA conducts pre-award and periodic supplier audits and internal audits

to evaluate the implementation of QA programs by NPGD and its suppliers (see

section 1). Audit assignments are made to each QA Auditor, charging him with

the responsibility for auditing specified QA program elements of NPGD or

suppliers. Each auditor is responsible for accomplishing all audit activityI assignments to meet the requirements of NPGD administrative pracedures. QA

auditors initiate and document action to -rrect noted deficiencies to ensure

compliance with the QAP.

QCS inspects the sources of supply for continuing application of QAPs and

actions to products produced for NPGD. They prepare and implement source

visitation plans review QA documentation, initiate and document action to

corrt :t item deficiencies and approve shipping release .

QAE reviews quality-related actions performed by NPGD and its suppliers.
This includes review of design documents and manufacturing processes and

I procedures for proper application o' QA requirements; the necessary checks and 4

balances during design; product accept-reject criteria and appropriate test for

|E
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design verification. A QA engineer is assigned to each contract, with

responsibility for performing QAE activities to ensure uniform application of

!the QAP to all contracts. QA engineers are responsible for reporting to

management on the QA status of programs and controls.

QA-Field Service ensures that quality cequirements applicable to Customer
Service Field Activities are defined, implemented and carried through to pro-

'
duce products and se rvice s with a quality level expected by istomers and B&WI Management; assures that the Customer Service scope of business complies with
applicable laws and B&W Quality Assurance corttitment e ; and that field related
activities satisfy applicable Codes, Standards, and requirements expresssed in
Master Service Contracts and Customer specificiations.

Each of the QA operating section managers provides the QA Manager with a

detailed monthly report of QA activities, progress, and problems. From these

reports, the QA Manager provides the Vice President of NPGD with a monthlyI report on the status of QA activities for the month, advising him of QA

problems and recommended actions to resolve the problems. The Vice President,y
through consultation with managers who report to him, and evaluation of audit

_

reports, assures himself of the adequacy of the NPGD QA program.

I
2.2.1 Ouality Classification

I The degree of QA involvement with a specific equipment / component
'

is determined by the quality classification system defined in the B&W Quality
- I Classification Specification derived from Regulatory Guide 1.26 and IEEE

Standard 308-1974 The quality classification specification defines che

criteria for determining seismic and quality classifications thet apply to fuel

and fluid, electrical, and mechanical equipment of the B&W scope of supply.
philosophy for estaolishing a graduated classificationThis document defines a

system that recognizes that components and systems of a r.uclear plant serve
roles of greater or lesser importance relative to their safety function and toI the safety of the public in general.

I
.I
;I
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2.2.2 Internal OAP oneration

The QAP ensures that all applicable regulatory requirements,

codes, design criteria, quality standards, and B &'a' requirements are correctly

translated into specificatien3, drawings, procedures, instructions, and

reports.

The requirements for each system are derined in System Descrip-

tions ipecifications, which identify the applicable regulatory requirements,

codes, design criteria, and special NPGD requirements. System descriptions 4I define the system design and establish functional requirements for components.

Design and quality requirements are specified in Equipment Specifications,

which are used as the design basis.

Design requirements are imposed on suppliers through procurement
documents. Procurement activity is initiated by the prepartion of a Procure-

ment Authorizatien. Compliance with contractual and quality assuranca

requirements is ensured by the review of procurement documents by the ProjectI Manager function and QAE, respectively.
NPGD QA procedures are prepared to ensure the iodcpendent review

of key design documents and design changes. Design activity details are

covered in section 3.

The comb ined activities of QA, the Project Management function,

and Engineering provide a system of total involvement that ensures the

necessary checks and balances through all stages of the contract.
QA conducts audits of the NPGD organizations whose activities

affect quality. Audits cre condu.- *d routinely and are scheduled to cover all

I 4
quality-related areas annually. The reports on findings from the internal

audits are provided to the managers of the areas audited, to the QA Manager,

and to the Vice President, NPGD, for review, analysis, and action, as required.

2.2.3 Supolier Control

Supplier activities are controlled by the OAP Requirements Specifi-I cation 09-1212. The QA specification addresses the 18 criteria of Appendix B
of 10 CFR 50. It requires the supplier to organize, plan, establish, imple-
ment, and maintain a system using written procedures to control product quality

I s-6'
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as reqd red in the procurement documents. Special t anuf acturing processes and

those fdministrative functions necessary to ensure the quality of the ccmpo-

nent, assembly, or system are included. The QA specification requires supplier
QA personnel to have sufficient organizational freedom and independence from

the pressures of production to ensure their ability to perform assigned

respons..bilicies. The supplier is responsible for imposing on his vendors the

QA requirements necessary to meet the applicable sections of the QA specifica-
tion.

The extent to which the QA specification applies will be supplied as part

of the procuremert package documentation. The precurement package identifies
requirements for reporting of safety concerns; the required documentation to be
submitted; the QA specification requirements that apply; and the disposition of
documentation generated during the procurement process. The procurement

documents identify the types of documentation that will be shipped with the com-
ponents for site receipt and installation as objective evidence of quality. QA

i

| review of the procurement package is accomplished to assure inclusion of all
quality requirements (see Section 4).

The term " supplier" shall mean all organizations that provide

items in the B&W sope of supply, including manafacturing and fabricating

organizations of B&W. Thut, the manufacturing activities are controlled by the

imposition of QA requirements in procurement documents and evaulated by the
audit and surveillance functioris of NPGD QA.j

1 neceptance of the specification 09-1212 is indicated by acceptance
I of the procurement docuttants by the supplier. Compliance with the requirements

of the specification is ensured by .,u d i t and surveillance of all suppliers.

Specification 09-1212 is further addressed in section 4.

| QA control of supplier activities starts with a pre-award supplier

evaluation by QA to determine the acceptability of the supplier to B&W. Pro-

curement documente are evaulated by QA to ensure that the documents contain the

requirements specified by the QAP and the contract. Ongoing supplier activi-I ties are monitored by QA in the form of in process supplier quality program
,

| audits, inspections, and supplier performance evaluations.
QA evaluates the QA data package prepared by the supplier to en- 4

| sure that it contains tne documentation specificd in the procuremert documents.

I
1

E
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h r

5 When the QA Manager has been assured that the supplier has satis- 14
I
'fied the requirements of the QAP, the QA Manager will ce: tify that NPCD can

provide documentary evidence that supplied mat eri al s and equipment conform to

f the procurement requirements. The certificatior provides authorization for the

preparation of a shipping release and is a part o# the QA documentation furnish-

ed to the owner.

I Further details on procurement activities are included in sections

4 and 7.

2.2.4 Site Activities

NPCD provides an o't-site consultation service through a representa-

tive of the B&W Construction Company to advise the utility on tre installation

of the equipment, components, and materials furnished under the NPGD scope of

supply. The status of receipt inspections and reports of any problems on site

within the NPGD scope of supply are reported to NPGD. NPGD evaulates these
I problem reports and recommends remedial or corrective action wherever

necessary, QA monitors the activities of the NPGD site consultation activities
through site audits.

Plant praeperational tests and plant operation are the responsi-

bility of the plant owner and are outside B&W's scope of rupply. However; NPGD g

does prepare test specifications and operating specifications. These documents

I are prepared in accordance with Appendix B to 10 CFR 50 and Regulatory Guide

1.68. Result ng procedures prepared by the owner are reviewed by Customer.

Service for content and implementation if such review is required by contract.i The B5W prepared specifications are provided to the plant owner and do not

become a part of the QA data package (see section 14 for additional informa-

tion).

The NPG3 Site Operations Manager submits reports to NPGD Field 4 ,

Engineering 6 Services concerning problems and nonconforming startup test

results within or af fect ing the NPGD scope of supply. NPCD evaluates these
problem reports and recommends remedial or corrective action wh e rever

I ne c e s s ary .

|
|
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Table 1. B&W Quality Assurance Program Procedures (Typical Listing)

Applicable
Sections of

i

QA Manual, i

Document No. Document Title 19A-N.I |
!

1NPG-0150-01C Objectives and Responsibilities - Quality Assurance
-0151-10G Objectives and Responsibilities - Purchasing 1

-0151040G ' Objectives and Responsibilities - Project Management 1

-0151-50G Objectives and Responsibilities - General Services 1

-0151-51G Objectives and Responsibilities - Computer Services 1

-0151-52G Objectives and Responsibilities - Graphics & Office Facilit.es Management 1!

1-0151-53G Object ives and Responsibilities - Data Management
-0151-54G Objectives and Responsibilities - Document Preparation Section 1

-0151-70G Objectives and Responsibilities - Engineering 1

-0151-72G Objectives and Responsibilities - Licensing Section 1

-0151-76G Objectives and Responsibilities - Fuel Engineering Section 1

-0151-85G Objectives and Responsibilities - Customer Services 1

1Ol99-OlG NPGD.Organizat ion Chart a

y NPG-0305-01 Preparation of Nuclear Steam Core (NSC) Contract In forma t ion (Cl) Sheets 3,4,6,17

* -0305-03 Preparation, Distribution and Use of the Commercial Contract 3,4,6,17

Information (CCI) Sheets - NSS Contracts
-0310-05 Equipment and document Numbering System 6,8

-9310-27 Preparation and Revision of Core contract Requirements List (CCRL) 3,6

-0310-26'' ~ Technical Deviction List 3

-0310-29 Records Requirements List (RRL) 17

NPG-0402-01 Processing of NPGD Prepared Calculations 3,6,17
3-0403-01 Policy - Codes and Standards - Applicability to Proposals and Contracts

-0403-11 Signatures on Engineering Documents 3,6 af

-0403-12 Policy - Application of NRC Regulatory Guides 3,6 |L

-0405-05 Contract Variation Approval Request (CVAR) 15,16 Il

-0405-13 Plant Parameter Lists (PPL) 3 8
-0405-21 change Inquiry / Authorization (CI/A) 3,6,15,16 3
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Table 1. (Cont'd)

I.pplicable

Sections of
QA Manual,

Doct ent No. Document Title _19A-N.I
NPG-0405-22 Design Review 3,16

-0405-30 Design, Tests Documentat ion and Veri ficat ion 3
-0407-12 Assignment of Part Nurabe rs 8
-0408-08 Materials Review and Consultation 3 -

,

-0408-16 Material Selection for the RV Material Surveillance Program 3
-0411-01 Performance Criteria Speci ficat ions Format and Numbering System 3
-0411-02 Preparation and Revision of Performance Criteria Specifications 3

-0412-11 Preparation and Revision of Technical St andard Manual 3,6
-0412-27G Policy - Technical Standards 6
-0412-53 Document Dictionary and Document Identifiers 6
-0412-54, Policy - Product Documentation 3

-0412-55 Preparat ion of Design Speci ficat ic.ns/Requi rement s Documents 3,4,5,6,7,13
-0412-56 Processing of Design Specifications / Requirements Documeets 3,4,5,6,7
-0412-57 Preparation of NPGD Detail Design Documents and Plant Atrangement 3,5,6

Drawings
'f -0412-58 Processing NPGD Prepared Detail Design Documents and '>lant 3,5,6,13,14
g Arrangement Drwings

-0412-63 Format - NPGD Technical Documents 5
-0412-66 ReIcase of Product' Documentation 6
0412-67 Processing of non-NPGD Prepared Technical Documents 3,5,6,10,13,14

-0413-03 Independent Design Reviews of ASME Stress Reports and Other Design 3
Analysis

-0413-04 Policy - Independent Review of Stress Reports and Analysis 3
-0413-05 Owners Agent (NPGD) Review of Stress Reports for ASME Code Component s 3
-0414-06 Preparat ion anj Processing BW Positions on NRC Regulatory Guides 3
-0414-12 Preparation of Contract and Generic Licensing Documents 3,6,14 :u

-0414-13 Processing Contract and Generic Licensing Documents 3,6,14 @
.
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Table l- (Cont'd)

Applicable
Sections of
QA Manual,

Document No. Document Title 19A-N.1

NPG-0503-04 Site Problem Report 13,15,16
-0503-07 Field Change Authorization 3,6
-0504-12 Preparation and Processing of Site h.structions 11,14
-0504-13 Preparation of Site Support Documents 11,14
-0504-14 Processing of NPGD Prepared Site Support Documents 11,14

NPG-0902-06 Computer Program Development and Cert i ficat ion 3
-0903-03 Internally Developed Computer Program Manuals 3

-0903-13 Ilybrid Computer Programming and Usage 3

NPG-1212-12 Preparation and Processing of Procurement Documents 3,4,7,13,17

NPG-1303-07 Preparation, Review, Approval. and Issuance of Administrative 6
Policies and Procedures

-1303-15 Control of NPGD Manuals 6
N -1303-17 Preparation, Issue and Control of NPGD Operating Instructions 6

y -1303-21G Records Retention Program 17
-1311-OlG NPGD Filing System 6,17
-1311-08G Policy - Record Retention 17

-1311-10G Retention of Computer and Data Processing Ihput/ Output Media 17

NPG-1405-04G Policy - Training and Education 2

NPG-1701-70 Policy - Assurance of Quality 1

-1702-09 Preparation / Review / Approval of QA Manual O x
-1702-22 Training of NPGD Emplo'ees 2,18 @;

-1702-70G Policy for Quality Assurance Program 2 ['
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Table 1. (Cont'd)

Applicable
Sections of
QA Manual,

Document No. Document Title 19A-N.I

NPG-1703-01 Preparation and Processing of Internal Deficiency Report / Restraint 2,7,15,16

Order / Corrective Action Request

-1705-03 Preparation and Processing of Quality Assurance Data Package and NPGD 7,10,17 |

Cert i ficate of Conformance
-1707-01 Processing of Safety Concerns 15

-1708-08 QC Surveillance - NPGD Suplied Equipment 2.5,7,10,13,14,15,16

required ta improve implementationNote: These procedures are in a continuing state of review and revision as
portions thereof, withoutof the QA program. B&W may add, modify, and/or delete procedures, or

changing the intent of the overall QA program. Therefore, this list should only be considered as

representative.
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Table _2. Typical B&W System Codes and Classi fi, cations

Principal

R.G. l.26 construction
quality group B&W codes and Seismic

Principal components classification (8) Quality class (b) standards (C) category (d)

Reactor Equipment

Reactor vessel and head A I-l III-l I
Reactor vessel supports NA III-l III-1, NF I
Reactor vessel appurtenances,

pressur< retaining portions, including
control rod drive mechanism housing A I-1 III . I

Core support structures NA III-l III-C;

Intetnal structures NA 111-1 NA I
Fuel assemblies NA IV-2 NA I
Control rod assemblies NA IV-2 NA I
Control rod drive portions providing trip

capability NA III-l NA I
Control rod drive cooling coils NA Non-Safety NA Non-Seismic
Control rod drive mechanism stator NA Non-Safety NA Non-Seismic

7' Reactor Coolant System
w
ta

RC pumps, motors, and auxiliaries (f) (f) (f) (f)

Piping, RCPB A I-l III-l I
RC piping su ppo r t s NA 111-1 II-l, NF I

Pressurizer A I-1 111-1 I

Pressurizer support s NA 111-1 III-1, NF I
Steam generators, tube side A I-l 111-1 I
Steam generators, shell side B I-2 111-1 I nf
Steam generator supports NA II-l III-1,NF I 5.
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_ Table 2. (Cont'd)

Principal

R.G. 1.26 construction
B&W codes and Seismic

quality group (8) Quality class (h) standards IC) category (d)classification
,

Principal components

Valvts
Core flood tank relief and nitrogen B I-2 III-2 I

isolation
In safety class 1-1 lines A I-l 111-1 I

In safety clas.c !-2 lines and containment B I-2 III-2 I

Instrumentation and control System

Reactor protection system

All portions NA II-l Refer to 7.1 I

| Nuclear instrumentation

All portions that provide input to the
reactor prot ect ion syst em NA 11-1 Refer to 7.1 I

ra
i

C' Nonnuclear instrumentation,

All portions that input to the reactor NA 11-1 Refer to 7.1 I

protection sy. item
All portions that input to the ESF actua- NA 11-1 Refer to 7.1 I

tion systen

ESF actuation system

All portions NA II-I Refer to 7.1 I jf

5.
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Table 2. (Cont $d)

Principal

R.G. 1.26 construction
B&W codes and Seismic

quality group (a) Quality class (b) standards (C) category (d)classificationPrincipal components

ESF systems (controls and instrumentation
required for safety associated with each
actuated system)

Emergency core cooling system NA II-l Refer to 7.1 I

:ontrols and instrumentation associated ,

with safe shutdown systems

CRD control system, trip portion NA 11-1 Refer to 7.1 1

Fluid system controls necersary for safe NA 11-1 Refer to 7.1 1

I shutdown
|

Instrumentaiton associated with other
systems require <l for sa fety

5 Decay heat suction valve interlock NA 11-1 Refer to 7.1 1

Core flooding isolation valve interlock NA II-l Refer to 7.1 I

Other instrumentat ion syst ems

Local instrument racks associated with NA II-l -- I

safety related equipment

Integrated control system NA Non-Safety -- Non-Seismic

Control rod drive control system, less NA Non-Sa fe ty -- Non-Seismic

trip portion Incore monitoring system NA Non-Safety -- Non-Seismic

Nuclear instrumentation (except power
Non-Seismicrange) NA Non-Safety --

SN
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Table 2. (Cont'd)

Principal
R.G. 1.26 construction

quality group B&W codes and Seismic
Principal componer.ts classification (a) Quality class (h) standards (C) category ("I

_

Auxiliary equipment

Fuel handling and storage

Fuel handling and storage equipment
Auxilia.ry fuel handling bridge NA (g) NA I
Fuel fransfer tube gate valve D Non-Sa fe t y NA Non-Seismic
Fuel transfer tube, inside containment B III-l III-NC 1

Main fuel handling bridge NA (g) NA I
Fuel storage handling bridge NA (g) NA I

New fuel elevator NA Non-Sa fe ty NA Non-Seismic
New fuel handling tool NA Non-Safety NA Non-Seismic
Rod assembly handling tool NA Non-Safety NA Non-Seismic

arce handling tool NA Non-Safety NA Non-Seismic'

| Failed fuel transfer container NA Non-Sa fe ty NA Non-Seismic
Rod assembly handling container NA Non-Safety NA Non-Seismic

y New fuel storage racks NA (g) NA I
tj Spent fuel storage racks NA (g) NA I

Reactor building storage racks NA (g) NA I
Rod assemiily handling tool sling NA III-2 NA Non-Seismic

Mak"up and purification system
Makeup tank n I-2 II-2 I
Makeup /high pressure injection pumps See high pressure injection system
Makeup /high pressure injection pump motors See high pressure injection system
Purification dcmineralizers B I-2 III-2 I
Purification demineralizer prefilter B I-2 III-2 I y
Purification filter B I-2 III-2 1 5,

'
Seal injection filter B I-2 III-2 I $,
i.e a t do wn flow cont rol valve B I-2 III-2 I g
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Table 2. (Cont'd)

Principal
R.G. 1.26 construction

quality group B&W codes and Seismic ,
Principal components classificationI8) Quality class (b) standards (C) td)category

lleat exchangers
I,etdown coolers, tube side A I-I III-l I
I,etdown coolers, shell side C I-3 III-3 I
Seal return coolers, tube side C I-3 III-3 I
Seal return coolers, shell side C I-3 III-3 I

Valves
In safety class I-1 lines A I-l III-l I
In safety class I-2 lines and containment B I-2 III-2 I

isolation
In safety class I-3 lines C I-3 III-3 I

Chemical addition and boron recovery system

I' Distillate storage tank D I-4 NA Hon-Seismic
$ Deborating demineralizer (h) D I-4 VIII Non-Seismic

RC bleed evap demineralizer D I-4 VIII Non-Seismic
Distillate demineralizer D I-4 VIII Non-Seismic
Boric acid filter D I-4 VIII Non-Seismic
RC bleed evap system D I-4 NA Non-Seismic
RC distillate transfer pump D I-4 NA Non-S e i sm ic
RC bleed evap feed pump D I-4 NA Non-Seismic
Distillate test tank pump D I-4 NA Hon-Seismic
Boric acid pump D I-4 VIII Non-Seismic
Caustic pump D I-4 NA Non-Seismic
Regenerative caustic mix tank D I-4 NA Non-Seismic gf
RC bleed evap distillate test tank D I-4 NA Non-Seismic :(
Boric acid mix tank D I-4 NA Non-Seismic m
Boric acid addition tank D I-4 VIII Non-Seismic f'
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Table 2. (Cont'd) j

Principal

R.G. 1.26 construction

quality group B&W codes and Seismic
Principal components classification (8) Quality class (h) standards (C) category (d)

Conc boric acid storage tank D I-4 NA Non-Seismic
Reactor coolant degasifier(h) D I-4 NA Non-Seismic

D I-4 NA Non-Seismic
Degasifier vent valv9 )
RC bleed holdup tank D I-4 NA Non-Seismicth

Valvas
In safety class I-3 lines D I-4 NA Non-Seismic
Others D I-4 NA Non-Seismic

(a) A, B , C, D - Quality group classification as defined in Regislatory Guide 1.26 Ha - Not applicable to
quality group classification.

(b) as defined in NPGD qualit y classi fication system.(C) Quality classificationsPrincipal construction codes and starlards are ident ified as:
1: ASME Boiler and Pressure Vessel Code, Section I.
III-1, 2, 3, MC: ASME Boiler and Pressure vessel Code, Section III, Class 1, 2, 3, NF, NG or MC.g

I VIII: ASME Boiler and Pressure Vessel Code, Section VIII, Division 1.
$ (d) Seismic Category I as defined in Regulatory Guide 1.29 and Appendix A to 10 CFR 100. Non-Seismic is

defined as other than Seismic Category I.
(0) See NRC Regulatory Guide 1.14.
(f) The RC pump and motor will be designed to naintain its coastdown capability following the safe shutdown

earthquake. See Table 5.5-3 and section 5.5.1 of B-SAR-205 for a discussion of classifications of in-
dividual components.

(R) This equipment is seismically qualified to the extent required to ensure that fuel damage will not occur
during normal and SSE conditions that would release radioactivity in excess of allowable limits. Appro-

priate QA requirements are applied to ensure that seismic qualificatior; requirement s are met .
Ef(h) Classifications are conditional pending dose calculations for the applicant 's individual site (see sec-

tion 9.3.4.2.6.16, items 4 and 5, of B-SAR-205). [L
*
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I
3. DESIGN CONTROL

I
3.1. Introduccion

The NSS and fuel design and design change are performed within the

Engineering Department. Plant level design requirements are developed and

documented by the Project Engineering Group. The system level design require-

mnts, which flow from the plant level requirements, are developed and docu-

mented by the Systems Engineering Group within Plant Engineering. Using the

system level design requirements, design organizations (i.e., RCS ComponentI Engineering, Equipment Engineering, Fuel Engineering and some groups within 4

Plant Engineering) develop and document the system and component designs and

then review the resultant designs for compliance with design requirements. The

engineering organization responsible for the initial requirements or design

also approves all the changes to these requirements or designs. In addition to

the review of design changes by the orgar.ization responsible for the initial

design, the Project Engineering Group assures that interfaces are properly'I accounted for through an additional independent technical review of the change.
The NSS and fuel contracts are divided into specific tasks, each covering

a portion of the B&W scope of supply. Each task has a cognizant engineer who

is assigned lead responsibility for the task. The cognizant engineers for the

design function are referred to as Task Engineers, while those assigned to

establishing system design requirements are called System Engineers. The Task

Engineers are responsible for developing designs in conformance with the system
requirements. QA performs audits to ensure that the design review procedures

- have been followed for all safety-related systems and components.
;
'

A design review board is convened to evaluate new product designs, new
processes, and major design changes. Design reviews are held at the mutual

direction of the Engineering and Contract Project Mar. agers. The design review

board has no design responsibilities other than to evaluate designs (and 4

processes) proposed to it. The design organization has responsibility to

address the comments of the design review board.

|I' 3-1
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3.2. Controls

The design parameters for each of the systems in the overall NSSS are set |'
*

forth in the Plant Parameter List. The System Description identifi cs the
|

applicable regulatory requirements, codes, system design requirements, special

I NPGD and contract requirements, and applicable QC requirements. The Plant

Parameter List (PFL) identifies major factors of plant design that, if changed,

would have significant impact on plant design or analysis efforts of one or

more engineering department sect ions . Procedures are established to ensure ,

4that the system requirements are developed by System Engineers to include the

applicable regulatory requirements and design bases. System descriptions
describe the system design and establish functional requirements for theI c om po ne nt s . Design requirements are specified in design specifications which

are used by internal design functions and by suppliers as their design bases.

A design specification consists of an Equipment Specification and specification

drawings (used in conjunction with Hardware Data Sheets and Contract Technical
Requirements if applicable) to completely define a particular system,

component, or item. These documents are identified to the supplier on an

Applicable Document List. Procedures establish the responsibilities for

independent reviews of safety-related NSSS and fuel design documents to ensure

that the requirements are consistent and that the designs will meet the

I as described later in this section. Any changes in specifiedrequirements,

requirements are considered equivalent to design changes.

I QA provides an overview of the design requirements when QA Engineering

reviews the procurement documents for inclusion of appropriate QA requirements
Measures to ensure that the applicable regulatory requirements and design

bases are correctly translated into drawings, written procedures, and

instructions are described in section 5.

I

|
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|
|

..PGD's document control procedures ensure that drawings and design

documents are distributed to the responsible individuals in a timely manner,

thereby ensuring their prompt inclusion during the design activity. Controls

used to prevent the use of obsolete or superceded documents are stated in

section 6, Document Control.

I The methods of defining and revie5 ing the nuclear steam core (NSC) design
criteria / bases are similar to those described for the NSSS except that the

design requirement documents are the System Requirements Specification and the
Core Contract Requireraents List for initial cores and Fuel Cycle Design Requi:2-

I ments (FCDR) for reloads. The design functions, in turn, initiate detail

drawings, specifications, fuel loadings, control rod patterns, and other

documents that define the design.i Project Engineering prepares the Core Contract Requirements List and Fuel
Engineering prepares the Fuel Cycle Design Requirements. Specifications are

prepared by Task Engineers , reviewed by independent reviewers, and approved by
the responsible unit manager. The specifications address the specific

requirements for materials, parts, and equipcent.
The Reactor Coolant System Component Engineering section is responsible

'

for the coordination of requests for material data, processes, and

applications. Requests for materials selection, major material deviations,

variations from establist. d standards or the explanation of materials-related

5 problems tre submitted to this organization for resolution.

The materials selected by the engineering sections are based on

documented standards. Reactor operating ex pe ricnc e , the results of R&D

programs, and experience reported in the open literature are used to

validate / update these standards.

The implementation of new directives and the interpretation of guides

from regulatory agencies is coordinated by the Licensing section of the

P Engineering Department.

Procurement documents and internal instructions provide for the review

and approval of suppliers special processes. Nondestructive examination

process procedures are evaluated by Quality Assurance. Other special process

procedures such as heat treatment and welding are evaluated by Engineering.

This division of responsibilities provides the best utilization of expertise.

3-3
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I
'

The verification of phy.5ical and functional interfaces .a assigned to the

4organization responsible for the hardware design. Design documents are

conttolled by appropriate document release media.
Infermation related to interfc es between the B&'v! scope of supply and the

rest of th e plant is provided by the Balance of Plant (BOP) criteria. Design

changes affecting the Balance of Plant criteria are documented by appropriateI design change procedures and are reviewed z.ad approved in accordance with these:

procedures. Coordination of external and internal icterfaces among partici-
'

pating design organizations is ensured by procedures for review, approval,

(21 ease, and distribution of the documents used to develop and control the

design. The Project Management function coordinates desigr. interfaces with the
plant owner by submitting the appropriate documents in accordance with contract

I terms.
,

Procedures are provided for design verification of NSSS components, fuel,

and core components. The procedures cover design document review, review of 4

I design changes, design review boards, design calculation review, and first-

of-a-kind tests for verification.

Reviews of design documents are conducted routinely for (1) appropriate
Jesign requirements and (2) design changen, which are not. major redesigns,
i.e., not of sufficient magnitude to convene a design review board, as 4

discussed below. Procedures are established to provide routine independent j

reviews of the design documents and design changer for proper application of
I the applicable regulatory requirements, codes, system design requirements, QA

requirements, and special NPGD contract requirements.
Independent design review boards are convened to evaluate new product

designs or services or major changes to existing products or services. The

design review board varifies the adequacy of nuclear safety-related products

and services by assuring that the deliverable products are ban.ed on sound

technical principles. The review board also assures that applicable require-I ments have been considered in the design of the product.

.I

I
I
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Desi p review boards consist of a chairman and individuals, technically

|
competent, but independent of the design effort. One of the board members is
appointed secretary. Quality Assurance is represented on design review boardsI involving the development of new products or upgrades using new technology.
Design review checklists are used to challenge the design. Recommended actions
are defined for follow-up in normal work channels.

4
Meeting minutes are written to document the findings and recommendations

of the design review board. Design review boards may be conducted at the
conceptual, preliminary, or final design stages.

.

Calculations are used to establish design requinments or verify the
detail design. The coEnizant analyst is required to document the calculations
as to purpose, assumptions, method, input data, results, and conclusions. Wher-

I ever possible, etandard calculational methods, material property data, and
certified computer programs are used. Calculatiens are chect2d by an indepen-
dent reviewer who is competent in the particular type of analysis.

Design verification by testing is used whenever engineering judgment
leads to the conclusion that design analysis or previous experience cannot
substantiate the safe and reliable operation of the design. Design verifi-
cation includes testing under the design conditions as described by ANSI

I N45.2.11.
Development or prototype tests may be characterized as B&W research and

development or vendor-supplied tests. In either case, the tests are conducted

by organizations other than NPGD as vendor supplied tests. The Equipment Speci-
fication gives the design limits of the item to be tested, and the QA require-
ments include testing to the most adverse design conditions. In these circum-

stances, cognizant NPGD engineers review and approve the test results.
Procedures are established to provide documented control of design

changes to NSSS and fuel designs. Changes are reviewed and approved by the
cognizant organization (s) involved in establishing the adquacy of the design. '

Independent reviews are conducted to ensure that the NSSS design will meet the
requirements and to determine that the full impact of the design change is
properly assessed. If the change constitutes a major redesign, procedures
require that a design review board be convened to evaluate the proposed change.

3-5
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I
B&W does not differentiate between safety-related equipment that must beI specially designed to meet functional requirements and "off-the-shelf" safety-

related equipment that meets established functional requirements. In either

case, the program described throughout this report is applied depending on the

safety classification of the equipment.

Procedures are established to ensure that field changes also receive

review and approval by the organizations responsible for establishing the

adequacy of the design or by other organizations with comparable expertiseI desigr.eted to review and approve changes.

The control and maintenance of design documents are described in section

6, and the documentation of errors, deficiencies, and their correction is

described in section 16.

I
I
,I
,
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I
4 PROCUREMENT DOCUSINT CONTROL

Procurement authorizations (PA's) are prepared by the cognizant engineer
and at t ach ed to the procurement package which consists of technical, quality,
and other requirement documents needed to define the equipment and services toI be procured. The procurement package is reviewed by OA and the cognizant unit
manager and approved by the Prcject Management function. The Purchasing

Manager delegates the authority to the Project Management function to procure
4items from the Nuclear Equipment Research & Development and Nuclear Materials &

Manufacturing Divisions. Orders to be placed with all other suppliers are

processed through the Purch as ing office. The Purchasing office applies

I standard and special terms and conditions prior to issuing the order.

Additional coverage of procurement activities is included in section 7.

The QA requirements imposed on NPGD suppliers are set forth in QA Specifi-
cation NPG 09-1212. This document, is part of the procurement documentation

and specifically delineates the quality requirements that must be incorporated
in all safety-related equipment and services supplied or performed by NPGD sup-
pliers. The QA specification NPG 09-1212 addresses all 18 criteria of 10 CFR

50 Appendix B, and the procurement documents define the appropriate application
of these criteria to the supplier. -

The QA Specification NPG 09-1212 details the necessary QA program require-I ments that the supplier must meet. ih e QA Manual, 19A-N.1, defines the mea-

sures utilized by h7GD to ensure that the supplier follows his stated program

and notifies the NPGD of changes. The QA specification outlines the

requirements for written procedures and supplier documentation. It specifies

the controls the supplier must exercise over the design, fabrication, inspec-

tion, testing, to assure that the requirements of the equipment specification

are met. Suppliers are required to have procedures for maintaining QA records

I
I 4-1
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I
and a comprehensive system of audits. The supplier is responsible for imposing

on his vendors the QA requirements necessary to meet the applicable sections of

the QA specification.

I Document submittal and QA requirements are identified to a supplier in
the procurement package. The procurement package will identify QA requirements

of safety class nuclear system components during supplier design and fabrica- 4I tion activities. The procurement documents will identify; (1) the major com-

ponent quality classification and principal design code; (2) the documenta-

tion requirements for the major component and its subcomponents as identified

by equipment specification and QA program specification paragraph; and (3) each
of the QA program specification paragraph requirements that must be included in

the supplier QA program.

QA Specification NPG 09-1212 is applied to all suppliers ofI safety-related equipment. Requiring suppliers to meet the same standardized

criteria is added assurance th at NPGD will receive the same quality product

from all. Standardizing the criteria enables NPGD to administer the same - QA

program uniformly throughout the design, procurement, and delivery cycle and

enhances the effectiveness of the members of the QA Organization.

NSC contract specifications are imposed by pas prepared by Fuel En-
4

gineering, and approved for procurement by the Fuels Product 1.iae Manager.
Procedures are e s t abli shed for the QA review of procurement documents to

determine that all quality requirements are correctly stated, that they can be

inspected and controlled, that there are adequate acceptance and rejection

criteria, and that the documents have been prepared in accordance with QA

program requirements. These procedures provide for evidence of 0A approval of
procurement documents.

Procedures for review of procurenent documents by appropriate organiza-

tion's management, and QA ensure that tha procurement documents contain the
following items as applicable:I 1. Design basis technical requirements, including regulatory

requirements, c omponent and material identification, drawings, specifications,
codes and industrial standards, tests and inspection requirements, and special

prNess instructions for such activities as fabrication, cleaning, erection,

packaging, handling, shipping, storage, and inspection.

I 4-2
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i

| 2. Requirements to identify the documentatiou to be prepated,

maintained, submitted, and made available for review and/or approval, such as

| drawings, specifications, procedures, inspectwn and fabrication plans , inspec-
tion and test records, personnel and procedure qualifications, materials, and

chemical and physical test results.

~3 . Requirements for the delivery or retention, control, and

maintenance of records.

I 4 The right of access to the supplier's facilities and records

for source inspect. ion and audit.

Procedures are established to permit the purchasing activity to function

only on receipt of properly authorized PA from the Project Management function.
4

The Purchasing activity is not permitted to make any change to the technical or

quality requirements portion of a requisition in placing these requirements on

a purchase order or an inquiry without a PA approved in the same manner as the

original PA.

8 Similarly, procedures are established whereby the requirements for design
of BW-manuf act ured components are invoked by PA. Any modifications to those

requirements must also be transmitted by PA.
1

Quality Assurance may order termination of procurement action when 4

procurement documents conflice with the requirements of the QA program. Such

orders will indicate what action is required to be taken which will be

acceptable to Quality Assurance.

Drawings defining NED manufactured component interfaces are approved by 4

the system designer who originated the interface design requirements. TheI fabrication drawings, prepared by Engineering, are then checked independently,
in accordance with established procedures, before use by NED.

Any deviations to design requirements must be approved by the or-

| ganization that originated the design requirements.

For nuclear fuel, any design changes requested by the NTtD muit be

|
implemented by a PA process through Fuel Engineering and approved by the Fuel
Product Line Team (see section 3 for details on design changes).
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5. INSTRUCTIONS, PROCEDURES, AND DRAWINGS

I
The QA Program is implemented through written procedures or instructions {4

within all parts of the NPGD. These procedures and instructions are reviewed

and approved by NPGD QA for the application of appropriate requirements before
|4the documents are approved and distributed for use.I The QAP requires that activities affecting quality be prescribed by

documented instructions, procedures, or drawings of a type appropriate to the

circumstances and accomplished accordingly. These documents shall include

appropriate quant it at ive or qualitative criteria for determining whether an

activity has been satisfactorily accomplished.

The prtparation, and release of all policies, procedures, and instruc-

tions within the NPGL organization is the responsibility of the NPGD Policies,I Systems and Procedures Unit (PS&P). This organization is responsible for de-

veloping procedures that meet the requirements of the QA Manual and securing
approvals from the affected line organizations and QA. These procedures are

implemented by publication in the NPGD Administrative Manuals which are con-

I trolled by Management & Information Systems (M&IS)

The manuat system consists of a series of policies, procedures, and

instructions which are distributed to B&W organizations, depending on the

responsibilities of the organization. Thus, the manuals assigned to an organi-

zation in Engineering would contain the procedures affecting the EngineeringI Department while Customer Stevice would have manuals containiag procedures

affecting Customer Services, etc.

The manuals are kept at Manual Stations located throughout NPGD and are

maintained current by M&IS.
activity affecting quality shall be re-A supplier responsible for an

quired to provide the necessary instructions, procedures, or drawings to

appropriately prescribe the activity. These documents shall have been reviewed

:I

I
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and approved b; responsiole personnel before accomplishing the activity. The

I NPGD may require the submittal of such documents for review and acceptance
before an activity is undertaken. Such a requirement shall be clearly identi-

fied in procurement documents and established on the basis of the importance of
the activity to safety.

I In their audits and inc.pections, QA shall verify that activities

affecting quality have been performed in accordance with approved and

appropriate instructions, procedures, or drawings, and that adequate

documentation exists to verify thir -hen required.

I
I
I
I
I
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I
6. DOCUwiNT CONTROL

I
|4Policies, instructions, and procedureo (inital issue and changes) are

controlled by PS&P to ensure the prompt inclusion of changes to these and to

I related documents and the proper control of obsolete er superseded dccuments to

prevent their inadvertent use.

|4Engineering design data, materials, and generic NSSS design criteria, are
prepared by Engineering and distributed to Engineering Technical Manuals by

Data Management.

The responsibility for the preparation, review, and approval of product |4
design documents is assigned to the Engineering organization responsible for.g

5 the hardware dcsigns. Reviews are conducted by QA of standard design documents

and equipment specifications (included in procurement packages) to assure that
quality requirements are clearly and accurately stated. The user organization

prepares the applicable document to ensure its compliance with regulatory,

code, and B&W requirements. The resultant document is issued to the cognizant
line managers by the responsible organization for review and approval. Overall

distribution cor. trol ar.d the storage of approved records is the responsibility
of li&IS.

NPGD operates a Document Control System that identifies and reports the

's status of contract documentation originated by NPGD or received from vendors

and/or customers. Documents are received, approved, released and distributed
by authorized personnel to individuals requiring the documents in the execution
of their assigned responsibilities. In addition, these docum nts are stored in

- the NPGD Records Center where they are event' tally microfilmed and copies are 4

sent to the underground storage location in Pennsylvania for permanent storage.
- Changes to the documents are accomplished by the same organizations that

s prepared the original document. Each change is reviewed approved, and releasedi

in the same manner as the original document.

Drawings are prepared, reviewed, approved, and distributed in accordance
with approved administrative procedures that havc been prepared and implemented

as described above.
.
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.I
As a function of the QA Audit Program, QA is responsible for periodically

auditing the aforementioned organizations for ccmpliance with their governing
documents. The audits are conlueted to ensure that p.oper documents are

available and are being prcperly controlled and used. Document change controlI methods are further described in section 3.
Procedures within NPGD provide for the preparation of master lists

identifying the current revision numbers of des'.gn and procurement documents.

These lists are updated a- A distributed to predetermined responsible pe rsc,nnel
on a schedule determined by the controlling organizations and apply to all

documents affecting quality within the NPGD, including specifications, inter-

face documents, drawings, procurement documents, standard manuals (including

the QA manual), procedures manuals, test procedures, and design requirement
documents.I Similar requirements for the control of manuf acturing drawings /specifi-

cations and manufacturing-related procedures shall be required of all suppliers

to NPGD by the procurement documents.

I
I
I
I .

I
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I
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I
7. CONTROL OF PURCHASED MATERIAL,

EQUIPMENT, AND SERVICES

As a function of the overall QA Audit Progran., OA evaluates the capabil-

ity of suppliers and maintains a list af approved suppliers showing the accepta-

bility of various suppliers, both prospective and current. The listing is 4

supported by pre-award evaluations and in process supplier quality program

audits and is reflected in the B&W Quality & Technology " list of approved

suppliers."I NPGD exercises control over each supplier by (1) imposing the NPGD-QA |4
program through the NPGD QA Specification NPG 09-1212; (2) imposing the QA
audit program, including the status of the supplier's program acceptance to

NPGD, and inclusion of audit documentation and corrective action in the Audit

Record System; (3) monitoring the procurement system for compliance with

procedures; and (4) surveillance of manufacturing and fabrication functions by
QA.

Procedures are established that permit the Purchasing operation to fune-

tion only on receipt of properly approved pas. These documents are reviewed byI QA for complet enes s and 0A requirements and by cognizant organizations for

administrative and technical requirements. Purchasing is not permitted to make
any change to the technical portion of a PA in placing these requirements on a

purchase order, change order, or inquiry.

Purchasing reviews th e B&W list of approved suppliers for possible

; euppliers to whom an inotiry will be forwarded. They take into consideration

the supplier's past performance and quality history. Supplier responses to
,I requests for quotationc will be reviewed to determine acceptability of the

s u ppl i e r . In the event an inquiry is sent to a su ppl i er that has not been

audited and approved by B&W, QA will be advised of this and a pre-award quality
audit may be required. Purchasing will not place an order with a supplier

until such supplier is approved by QA.

7-1
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- I
The evaluation of suppliers is performed by qualified QA personnel utiliz-

ing information gathered from purenasing, engineering functions, and the QA
audit progra= as to the responsiveness of the supplier in correcting deficient
area; and the current acceptability of the supplier to the applicable QA

program specification. The evaluation of suppliers before the award of a

contract and during fabrication is accomplished in accordance with section 18.

The acceptability of suppliers of safety-related equipment, material, and

services is based on one or more of the following items:
1. The ability of the supplier to comply with the elements of the

QA specification that are applicable to the type of material, equipment, and
services being procured.

2. A review of previous records and performance of suppliers who
have supplied similar articles of the type being procured.

3. A survey and evaluat ic,n of the supplier's facilities and QA

program, when no previous quality records are available, to determine theI capability to supply a product meeting all required design, manufacturing, and
quality requirements.

After selection of a supplier, purchase orders will not be placed with

the selected suppliers until an approved PA h as been received. The buyer

prepares the purchase order and identifies attachments received with the PA.

The buyer will ensure that the selected supplier is approved for the quality

classifications and the contract which pertain to the procurement. See section
4 for additional coverage of procurement activities.

The terms and conditions applied to all purchases shall provide for B&W

and B&W customer access to the supplier's plant for inspection and QA purposes
4during any portion of the manufacture or work on the subject purchase order.

A QA Audit Record System is maintained to provide ready reference to

audit schedules, open audit findings, and audit status of all suppliers.

QCS uses the procurement documents to develop, implement, and document a
f

surveillance plan in accordance with written procedures as described in section

10. As the procurement and fabrication cycles prcgress, shop inspection is 4

monitored and system auditing is performed. The required documentation is

I
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acquired and approved by QA. NPGD-0A provides the plant owner with a certifi-

cate of conformance in accordance with ti e owner's contract requirements. The

certification is prepared after QA det e rmines that procurement requirements
have been met and that documentation, as identified in the proc urement docu-I ments, has been reviewed and found acceptable. k' hen requirements are complete

and the product is ready for shipment to the utility plant site, the required
cocumentation is reviewed for completeness and acceptability by QA. The cert i-

fication is prepared by QA, signed by the !!anager of QA, and sent to the plant
owner. Should any QA record be tempora. ily not available, the deficiency is
ihatified on the certificate and the QA data package is placed under a QA

I-
hold. It ens represented by the QA data package are not released for installa-

tion until the deficiency is resolved and the QA hold is removed. A revised

certificate is prepared when the QA hold is removed.

Supplier activities are monitored pericdically by QA personnel during

fabrication to ensure supplier conformance with the NPGD procurement specifi-
cation. Reports are prepared for each visit and form the basis for vendor

quality history.

Procurement documents (see section 4) require the supplier's receiving

inspection to meet the following requirements:

1. The material, equipment, or component is properly iden-
tified and corresponds with the receiving cocumentation.

2. The material, component, or equipment and acceptance
records are inspected and judged acceptable in accordance
with predetermined inspection instructions before instal-
lation or use. Records verifying the aforementioned will
be available at the supplier's facility for audit by NPGD,

| QA.

3. Items accepted and released are identified as to their
| inspection status before release for installation or

further work.

4. Nonconforming items are clearly identified and controlled until
proper disposition is made.

I
1
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The NPGD assigns responsibility to its suppliers for imposing on their

suppliers the necessary QA requirements to meet the applicable portions of QA
Specification 09-1212.

Site receiving inspection is the responsibility of the plant owner. NPG9

monitors the receiving inspection of B&W-supplied equipment through B6W siteI personnel, who report to NPGD.

The surveillance planning and performance for an individual procure-

ment are described more fully in section 10.
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8. IDENTIFI(.ATION AND CONTROL OF MATERIALS,
DARTS AND COMPONENTS

I
Suppliers are required to have procedures to describe the c r '.t e r ia for I

establishing identification requirements. Necessary controls must be defined

by the supplier for maintaining identification and traceability c f materials

and i t m:+ from receipt by the supplier through storage, prefabricationg
N processing, and fabrication to final acceptance of the complete items by the

NPGD. Where physical identification is neither practical nor sufficient,

physical separation, procedural control, or other meane are allowed. Materials

and items are identified by heat or serial numberg, or other means, either on

the item or on records traceable to it.

Task, group and sequence number as well as mark n 2mbers are assigned by
NPGD to all items sppearing in the NPGD Process & Instrumentation Drawing

(P&ID). All other items comprising the NPGD scope of supply (not appearing on
|
; a P&ID) are be assigned a task, group, and sequence numbcr or a part identifi-

4
cation number (FIN).

The task, group, and sequence or PIN numbers are used for the associa-

tion of documents to the hardware to which it is applicable. The mark numbers,

where applicable, are used for part traceability during design, procurement,

fabrication, erection and installation. A mark number uniquely identifies the

type and location of an item within a system.

The task, group, and sequence numbers are assigned by the Project

Manager. The mark or PIN numbers are assigned by the cognizant engineer.
Suppliers may use the NPGD assigned identification aambers in conjunc-

tion with their own identification system during design, procurement, fabrica-

tion and shipping. If the supplier uses his identification and control system,

he must be able to demonstrate traceability of his number to the NPGD assigned

identification number. Following the requirements speci fied in the procurement

I
:I
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I
I documents, QM. evaluates the identification and control system used by the

supplier for adequacy by auditing the supplier as described in this manual.I QCS rnitors the application of approved proevess control systems on products

for the NPGD. These audits and surveillance actions are performed to ensure

the following:

I A. Suppliers implement an identification and control system that provides
traceability to original materials, reports, and documents that satisfy
the requirements of applicable Codet, standards, and specifications.

B. The identi: tation system used by each supplier is consistently and
uniformly alr ied.

I C. Suppliers maintain the required identity and co.' trol cf materials
(including welding and brazing materials), parts, and camponents during
manufacture and shipping of their products.

D. Identification methods used are not detrimental to the product.

E. Nonconforming items are idcntified and segregateo for acceptable items.

E F. Proper identification of materials and items is verified before their
release for assembly or shipping.

I
I
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9. CONTROL OF SPECIAL PROCESSES

|

NPGD procurement documents establish the requirements for control of

special processes by suppliers of safety-related equipment, including their

suppliers. This includes the submittal of special process procedures to NPGD
for approval when required by the procurement documents. Changes to previously
approved special process procedures are required to be submitted to NPGD for

approval. Control of the procurement documents is described in section 4.

QAA evaluates the special process control systems used by suppliers dur- 4

ing the performance of the QA audit program as described in sections 7 and 18.
QCS conducts surveillance of the suppliers for the application of approved pro-

I cess control procedures ar described in section 10.

The audits and surveillance actions are performed to ensure the

fellowing:

1. Supplier special process procedures, such as heat treating,

welding, nondestructive examination and cleaning, to be used for NPGD items are
submitted to and approved by NPGD when required by the procurement documents.

2. Supplier special proccss procedures incorporate all applicableI codes, standards, and other regulatory requirements.

3. Supplier special processes are performed in accordance with

qualified approved procedures using approved methods and materials, utilizing
| personnel and equipment qualified in accordance with applicable codes or

standards.
4 Supplier records of procedure, process, operator, and equipment

qualification and approval are available and maintained.

5. Special processes are accomplished with written process sheets,

shop procedures, check lists, travelers, or equivalent that provide adequate

space for recording evidence of verification.

9-1

_ _ _ - _ _



Revision 4 (8-21-81)

I
.g

10. INSPECTION

I
Two basic QA functions - audits and surveillance - are utilized to ensure 4

that the supplier 's inspection is performed in accordance with the appropriate

requirements of the NPGD procurement documents. Proposed suppliers of equip-

ment and materials, including suppliers within Babcock & Wilcox, are reviewed

by NPGD-QA as a function of the QA audit prograit, in accordance with written

auditing procedures to verify that the suppliers can demonstrate an acceptableI QA inspection program. The supplier's program must contain the requirements |4
for an inspection function that operates in accordance with approved written

procedures and utilizes personnel trained and qualified in accordance with

applicable standards. The inspection function must be organized to elimincte

any conflict of interest with schedule and cost. After a supplier has been

accepted and procurement has begun, routine in proctss audits are conducted by
NPGD-QA throughout the manufacturing process to ensure that the supplier and

his inspection department are performing in compitance with the approved QA

inspection program.I In addition to audits of the supplie. s inspection program, a second

supplier's plant.level of surveillance is provided on the shop floor of a

Before manufacturing begins, a surveillance assignment is made to a specific

NPGD-QCS representative charging him with the responsibility for monitoring the
performance of the supplier's in process and final inspection of each safety-re-

lated item. The supplier's final inspection is a NPGD-QA mandatory hold point,
and provisions are made in procurement documents to notify NPGD-QA of the holdI point and to prevent shipment without NPGD-QA approval. A written procedure

appropirate check list, which definer the QC surveillance criteria, isand an

used by NPGD-QCS personnel to carry out this responsibility. Upon receipt of

I
I
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the assignment, the QCS personnel prepares a surveillance plan and has the plan
(and any change or waiver of points in the plan) approved by his manager. The

4

surveillance plan indicates NPGD witness and/or hold poin".s as well as customer
(or authorized agent) designated witness and/or hold points.

Visits to the supplier are made to carry out the surveillance plans. AI report, prepared in accordance with written procedures, is made for each visit. .

During the duration of the assignment, the QCS personnel determine that

nonconformances, if any, are Adequately resolved and documented and that the
supplier's corrective actions are acceptable. A nonconformance report is

prepared for each nonconformance found, a copy is left with the supplier, and

the report used to follow up on correction of the nonconformance.

Re-inspection or retest by the supplier may be required when inspection or test

results appear questionable or additional data are required. Re-inspection may

be observed by QCS to clear a nonconformance. Re-inspection are conducted inI 4

ace.ordance with the original inspection requirements.
k'h e n Vendor inspection is accomplished by NDE or sampling plans, NDE 4

procedures and sampling plans are submitted to NPGD for review and approval in

accordance with the requirements of section 9, " Control of Special Process."

The evaluation of the supplier's inspection program and procedures by QA
personnel shall determine the following:

I 1. Inspection personnel are independent from the individual
or group performing the activity being inspected and
have no conflict of interest with cost and schedule.

2. Inspection procedures, instructions, and check lists are
provided and contain the following items:

I a. Identification of quality characteristics to be
inspected.

b. Identification of the organization / individuals
responsible for performing the inspection.

Acceptance or rejection criteria.c.

d. Description of the method (s) of inspection.

e. Evidence of completion and certification of each
inspection operation,

f. Record of the results for each inspection operation.

10-2
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I 3. Inspection procedures or instructions are available
for use, along with necessary drawings and specifica-
tions prior to each inspection opers' ion.

4 The supplier's inspectors are qualified and that
each inspector's qualification is kept current.

5. Inspection equipment is within calibration prior to
an inspection operation.

6. Modifications, repairs, and replacement items made
after initial inspection are inspected in accordance4

with documented procedures and inspectionI requirements or acceptable alternatives to verify
acceptability.

I 7. Indirect control (by monitoring processing methods,
equipment, and personnel) is provided wh en
inspection of processed tas t erial s or products is
impos;ible or disadvantageous.

8. Both inspection and proceas monitoring are provided
when control is inadequate without both.

;
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11. TEST CONTROL

- When engineering judgement, codes, standards, or regulations indicate
that testing is required, a written test program is established by the

responsible design organization to ensure conformance with code, regulatory,;

' and design requirements. The test programs shall describe all required tests,

! such as prototype qualification tests, proof tests before installation,

I W preoperational tests, and operational tests to demonstrate that structures,

, systems, and components will perform satisfactorily in service. The design

. shall be verified by testing whenever engineering judgment leads to the

conclusion that design analyses or previous experience cannot substantiate the
operability and safety of the component or system. The test program shall

require testing to be performed in accordance with written test procedures that
incorporate or reference the design requirements and acceptance limits

contained in the applicabir design documents.;

Written test procedures shall be prepared by the organization performing
the test and shall be reviewed by the organization responsible for the design

requirements. 'in e s e procedures shall include provisions for ensuring that

prerequisites for the given test are complied with, that testing methods are

provided, that adequate instrumentation is available and used, at testing is-

,

performed under suitable environmental conditions, and th at necessary
'

monitoring is performed.

;g Prerequisites include such items as provisicns for hold and notifi-

'E cation points for witness by B&W, the plant owner, or an authorized agent;

calibrated instrumentation; adequate and appropriate equipment; acceptance and,

rejection criteria; use of trained and qualified personnel; the condition of

test equipment and preparation, condition and completeness of the item to be

'I
I
I
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I
' tested; suitable environmental conditions; and provisions for data acquisition,

collection, and storage. The methods of documenting or recording the test data

j shall be indicated. Conduct of the test shall be witnessed by QCS when

required by the Surveillance plan. QC surveillance will ensure that the test
procedures and equipment utilized are those approved by NPGD and that the

testing is conducted in accordance therewith.

5 Test resul'e shall be evaluated by the responsible NPGD design

organization to ensure the design requirements have been met.'
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I
12. CONTROL OF MEASURING AND TEST EQUIPMENT

E
Procurement documents require all suppliers to provide an effective and

W operational system for measurement and testing equipment maintenance,
calibration, and selection. This system is evaluated in accordance with the OA

audit program by QA Audits to ensure inclusion of the following, as

appropriate:

1. Techniques of selection, calibration and control of mea-

suring and test equipment.

'I 2. Calibration schedule and intervals.
3. Availability of procedures and instructions describing the

calibration techniques, calibration frequency, maintenance, and control of all
1I measuring and test instruments, tools, gages, fixtures, reference standards,

transfer standards, and nondestructive test equipment which are to be used.
4. All measuring instruments in the system are processed

through a mechanical, electrical, c.r optical calibration facility.
5. Reference standards used are calibrated by equipment

traceable to the National Bureau of Standards where such standards exist or,
where nonexistent, provisions are established to document the basis forI calibration.

6. Standards have an accuracy adequate to verify that the

measuring and test equipment (M&TE) being calibrated are within the procurement
document tolerar e requirements for which they are being used. M&TE are

calibrated against reference standards having tolerances not greater than
one quarter (1/4) of the tolerance of the requirements of the M&TE. Greater

uncertainty is acceptable when limited by the accuracy of commercially

available standards.

I

I

I
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I
7. All working standards are (1) marked with calibration

labels to indicate the next due date for calibration or (2) the calibration

information is contained in records traceable to the working standard.
8. Instruments are uniquely identified and traceable toI calibration records. Records shall be maint ained indicating the last

cilibration date and the due date. The calibration due cate shall be displayed

on or attached to each item or on records traceable to each item.
9. Provisions for ensuring and documenting the validity of

previously performed inspections or tests when measuring or test equipment is
found to be out of calibration, including identification of inspection
equip =ent used.

10. Provisions for including examination equipment in the

control system.

. I 11. The loss in accuracy of successive levels of calibrating

i,tandards is identified.

During the course of fabrication, the NPGD-QA representatives witness 4

critical test and inspection measurements in accordance with the requirements

of approved supplier procedures and drawings. During the course of witnessing

|4these tests and inspections, the QA representative will verify that the

calibration due date has not been exceeded for the equipment being used. Where

diserepancies are found in the supplier's system indicating that measuring and

test equipment is in use beyond its calibration due date, the QA representative |4
will require the supplier to resolve, to his satisfactioa, any case where such

equipment has been found to be used.

I

I

I
I
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13. HANDLING, STORAGE, AND SHIPPING

1

I
|

Procurement documents identify items that have specific cleaning, |4
handling, preservation, storage, and shipping requirements and specify handling
or marking requirements and require work and inspection instructions to be

5 accomplished by qualified individuals. These requirements are written into the
,

procurement documents by the design group responsible for the item being

pro < ed.

( Supplier's handling, cleaning, preservation, storage, and shipping

systems are audited during the evaluation of the suppliers through the

pre-award and quality systems audits conducted as a part of the NPGD QA audit!

|
program. These measures are monitored by QA personnel at the supplier's plant 4I during the procurement phase to ensure that special specification or purchase

I order requirements are implemented before their need by procedural controls
prepared in accordance with the specification requirements to preclude damage,

i

( loss, or deterioration.

|4The B&W Construction Company, in support of the NPGD's function of

|
providing site consultant services, prepares a Field Specification Manual for

review and approval by NPOD, which defines recommended special handling,

storage, cleaning, and preservation requirements to be carried out by the site
1

erection organization. These instructions supplement requirements specified byI the supplier's instruction manual for the equipment.
NPGD QA monitors the implementation of these requirements at the site.

I
'

\
|

I
1

I
1

I
1

E
13-1

E



I
Revision 4 (8-21-81)
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!I
14. INSPECTION, TEST, AND OPERATING STATUS

!I
: Each supplier's QA program is evaluated by NPGD QA as a function of the |4

QA audit program before procurement to ensare the existence and implementation=

.
of a system meeting the requirements of QA Specification NPG 09-1212 for j4

'g documenting and identifying items that have satisfactorily passed all required

manufacturing processes, inspections, or tests, and to preclude the inadvertent

bypassing of such requirements. The systems must include procedures for

marking instructions or another method of status indication such as stamps,

tags, labels, shop travelers, with insprer. ion or test records. The procedures

shall control the application and removal of the status indicators, identify

the source of authority required for such actions, and provide documentedI control of the bypassing of required inspections, tests, or other critical

operations. The procedures shall ensure that personnel concerned with

production or cost control will not exercise control over the application or

removal of status indicators.

Af ter the supplier has been approved, in process audits are conducted by

QA as a continuing check of system acceptability.
The audit prepat ations made by each audit team member before starting anI audit provides an historical insight into the effectiveness of the test and

pre-audit review ofinspection methods. Audit procedures provide for a

purchase orders, specifications, procedures, trip reports, audit reports, and

M t planning function and development ofidentified problem areas. This p_.
; check lists in preparation for the audit ensures a review of both requirements

and performar.:e, thereby determining system adequacy.
The application of this identification system will be monitored by the

'

QA personnel during in prc ess and final inspections of products. Before a
4

release for shipment will be granted, any deviations found by QA will require
|I resolution to NPGD's satisfaction.

.
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I
QA re s pons ibilit ies , duties, and records (attesting to (vidence of

quality) and transferred from NPGD to the customer at the time of shipment of
equipment from the supplier's plant.

Receiving, storage, installation, testing, and operation of the

equipment is the responsibility of the plant owner; and thus, he is responsible
for maintaining control over inadvertent operation of the installed system andI c ompone nt s . To assist the owner in this control, the NPGD procedures ensures

1. The suppliers of equipment to NPGL provide instruction

manuals as required by procurement documents. These manuals cre reviewed and
approved by NPGD Engineering and the approved manuals are forwarded to the
plant owner to delineate maintenance and operating instructions for individual
systems and components.

2. NPGD customer se rvic e provides test specifications that

detail requiremants and prerequisites for testing site-installed equipment inI the NPGD scope of supply. These specifications are forwarded to the plant

owner for his use in preparing plant test procedures. The NPGD Customet

Service site representatives advise the plant owner with regard to site tests

in accordance with these specifications.
3. NPGD Customer Service provides operating specifications

that give generalized instructions for the operation of site-installed systems

I
or the overall plant. In addition, NPGD Customer Service provides a " Plant
Limits and Precautions" document and a "Setroints" document, These documents

are sent to the plant owner for his use in preparirg the plant operating

procedures. Customer Service reviews the final procedures for operation of

equipment in the NPGD scope of supply before equipment is used. (if such

review is required by contract)

NPCD is res pons ible for correcting equipment faults, failures, mal-
4

functions, etc., under warranty as specified in its contracts. The same or

later codes, standards, and QA requirements are invoked as were required by the
original equipment.

I QA audits are conducted to assure the above activities are conducted in
4accordance with the applicable quality program procedures.

I
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I
15. NONCONFORMING MATERIALS, PARTS, OR COMPONENTS

I
Procurement documents for items purchased by the NPGD impose on the

supplier control and reporting requirements for nonconforming materials, parts,I or components. These requirements include the existence of procedures for fol-

lowing items:

1. Controlling the identification, documentation, and segregation of
'

nonconforming items to preclude further processing, delivery or installation

pending notification of affected individuals and/or organizations, review of

the nonconformances, and approval of disposition.

2. Docur ent at ion identifying the item; the inspection requirementsa

which the item does not meet; the disposition of the nonconformance; and

signature approval of the disposition.I 3. Identifying the individuals and/or organizations, including NPGD

as customer, who have the responsibility and authority to approve dispositions,

depending on the nature of the nonconformance and the propo s e:' disposition.

Personnel performing disposition activities shall be free from the conflicts of

production and cost control.

4 Segregating nonconforming items to preclude the use of the

nonconforming item. Segregation may be by controlled physical separation ofI such items from acceptable items or by tagging, when physical separation is

impractical.

5. Reinspecting or re-examining repaired and reworked items in

accordance with initial criteria.

6. Controlling the repair and/or rework of nonconforming items.

7. Promptly identifying and reporting nonconformances to NPGD.

I
I
I
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I
S. Making the documentation of nonconfornances disposition ("use as

is" or " repair") part of the quality record of the items.
. The NPGD requires suppliers to submit a written request for approval of

nonconformances that violate requirements of NPGD procurement documents, NPGD
specifications, or NPGD approved supplier drawings, specifications, and

' procedures that cannot be corrected by a continuation of the original

; manufacturing process or by rework (remachining, reassembling, etc.), provided
- that:

1. The nonconformance can be restored by repair to such a condition

that the capability of an item to function is unimpaired even though the item

still may not conform to the original requirement. Or,

2. The supplier wishes to "use as is".
'

These nonconformances are reported by. suppliers to N"GD for disposition
'

by Engineering. The remedial or corrective action proposed by the supplier is

4'= reviewed by Engineering and if approved is verified by QA during QC

surveillance or QA audits of the suppliers facilities.

Non-conformances that affect interfaces with equipment outside the NP(.;D

scope of supply or the functions or interchangeability of items in the NPGD

scope of supply are reported to the customer as they occur.
QA receives copies of non-conformance documents for analysis and dis-

I position as described in section 16 and prepares a monthly summary report to
4the Manager of QA as described in Section 2. Non-conformances, including those

j dispositioned " repair" or "use as is," are brought to the attention of
i

. appropriate management levels when corrective action is required.
Deviations from specifications or drawings, approved by NPGD, are either

listed or included in the QA Data Package (mentioned in section 17) at the time

of component shipment.

0A personnel monitor suppliers for the existence and application of ade- *

quate systems for the control of nonconforming materials, pa ts, or components

to meet the requirements imposed by procurement documents. QA periedicaly re-I 4views the quality performance of suppliers, including nonconformance report

records, and reports on these reviews to tae Manager of QA as described in

section 18.

O
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I
QA monitors suppliers as described in section 10. Nonconformance |4

W reports are prepared for each nonconformance found during the inspection.
.

! k'ith in NPGD, procedures identify the review and approval requirements

for disposition of nonconformances. These include provisions for documenting
.

} of all nonconformance-related actions and prompt reporting of any safety

concerns to the plant owner or the NRC as required by cegulations.

4
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I
16. CORRECTIVE ACTION

I' Procedures are established by NPGD to ensure prompt identification and
correction of conditions adverse to quality, such as failures, malfunctions,I deficiencies, deviations, defective material and equipment, and nonconformances;

, during the design, procurement, fabrication, receipt, installation, and testing

l of components, systems, and equipment. These procedures require assurance

that:

1. Nonconformances and failures are evaluated to determine the
need for corrective action.

1 ' The cause of the nonconformance or failure is determined to
.

i preclude the recurrence of conditions adverse to quality.

- 3. Follow up is conducted to verify proper implementation and
to close out the corrective action documentation

4. Documentation informs appropriate levels of management of

.

significant conditions adverse to quality, the cause of the

conditions, and the corrective action taken.

Nonconformance reports are received by NPGD as described in section 15.
They are analyzed by QA to determine whether Inore extensive actions are

required in addition to any remedial action applied to the specific

e nonconformance. The stated cause of the nonconformance is reviewed by QA to

determine the following:

| 1. k'hether there have been previot,s occurrences.

2. k'hether the cause may result in subsequent nonconformances

if not corrected.

3. k'hether the cause indicates a defect or a correctable trend

in design, fabrication, processing, personnel training, etc.I
I
,
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I
Potential problems identified by the QA review ar e reported to th e

re ponsible organization for further action. Subsequent review and follow-up
4is accomplished by QA to determine the effectiveness of the corrective action

taken.

Similar procedures are required of h7GD suppliers through the appli-

cation of QA Specification NPC 09-1212.I QA ensures that reported conditions adverse to quality are corrected on

a timcly basis and that corrective action conforms to specifications,

standards, and codes.

The effectiveness of the corrective action syrtem is evaluated through

routine and special audits conducted by QA in accordance with the established

audit program. The program encompasses both internal and supplier audits and

includes requirements for appropriate follow up action to ensure timelyI resolution of findings.

Orders to limit or control further processing of a non-conforming

activity are initiated by QA. The order will identify the discrepant
4

condition, the affected organization and the action required to remove the QA

restraints.

The timely accomplishment of appropriate corrective action is ensur-

ed by established procedures covering the use of such orders, nonconformance

reports, and audit item reports.

Procurement documents impose corrective action requirements on allI suppliers to ensure problem resolutions in a manner acceptable to NPGD QA. QA

surveillance and audits of suppliers ara used to monitor the supplier's perfor-

mance to ensure that corrective action requirements are in accordance with the

requirments of the procurement documents.

Each of the processes noted above includes requirements for generating

and documenting corrective action. 0A reviews these documents to monitor

I corrective actions and maintains files to record them. (Corrective action
regarding safety con trns (see section 15) is reported to the plant owner for

incorporation into his reports to the ET.L.)

I
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I
'

17. QUALITY ASSURANCE RECORDS

I
Procedures are established to collect, retain, and/or distribute to the

; plant owner records that provide evidence that the design, procurement,
'

fabrication, and testing activities are in accordance with quality

requirements.
e During the design ph a s e , quality-related records are retained as re-

quired by administrative procedures documenting the engineering design ac-

,
tivity. These files include such records as design calculations, design

reports, equipment specifications, system descriptions, and contract drawings.

At the ccepletion of engineering activity, these records are tr nsferred to

permanent storage in accordance with document retention policy. Copies of

- these records are available to the plant owner for stcrage as agreed to by the

plant owner and B&W to satisfy Code and licensing requi.emerts.
Procurement documents require suppliers to establish and maintain;

W quality-related records. These requirements provide for the identification of

: documents such as inspections; tests; monitoring of work performance and

material analysis; qualification of personnel, procedures, and equipment; and

calibration procedures and reports to be supplied to NPGD or retained by the

supplier subject to traceability and recovery requirements. The inspection and

test records controlled by these requirements include 4.nformation that provides
description of the type of operation, evidence of completion, or verificationI a

of a manufacturing inspection or test operation, the results of the inspection

,

or test, information describing and related to nonconformances, identification

of the inspector and/or data recorder, evidence of acceptability, and date of

inspection or test.

. Procedures are established for the maintenance of contract QA doc-
umentation files covering each item of equipment. These files contain such

items as design specifications, pas, purchase orders and change orders,

technical data, contract variations, and the B&W approved QA data packages

I
I
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I
prepared by the supplier. Before shipment, NPGD QA reviews the required QA
documents for compliance with purchase order requirements and supplies a

certificate to the plant owner to indicate the availability of the QA

documents. At the completion of the contract, the NPGD s t.a re 6 the QA recordsI needed to satisfy Code or regulatory requirements or makes them available to

the plant owner for storage.

Records maintained by NPCD include, but are not limited to, supplier

prs-award and periodic audits, corrective action resolutions, equipment

inspection, internal audits, and NPGD QA personnel qualifications.
The record filing and retention procedures and facilities provided by

NPGD and required of suppliers by the procurement documents provide for the

identification and retrieval of all documents pertinent to the contract and for

the protection of these records to prevent deterioration, damage, or loss ofI the information in the records and will meet the requirements of Regulatory

Guide 1.88. Record filing and retention methods and facilities are audited

against cpplicable procedures using an audit check list as part of the audit

program cefined in section 18.

I.
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I
I

18. AUDITS

4NPGD QA conducts an audit program defined by a series of written

instructions providing program definition as well as direction and guidance for

audits and the cupporting activities concerned. The audits conducted under the

QA audit program include an objective evaluation of quality-related practices,

procedures, and instructions; the effectiveness of implementation; conformanceI with policy directives; work areas, activities, processes, and items; and tae

review of documents and records. These procedures establish the scheduling,

preparation, execution, reporting, and follow-up methods to be used in

implementing the audit program. Requirements' for the audit preparation include
reviews of all available data as to requirements and performance and the

preparation of check lists in order to provide a base for evaluation of test,

t.ispection and system adequacy. Continuing analysis of the audit information

is performed to indicate any trend in quality or the effectiveness of the QA

program. Significant problem areas are reported to management.

I NPCD internal audits, including NPGD consultants activities at sites,

are used to evaluate the ef fectiveness of the NPGD Quality Assurance Program.

: These audits are scheduled to cover the quality program elements once each

calendar year. The reports on findings from these audits are prosided to the

; managers of the areas audited and to the Vice President, N" d D , for review,

analysis, and direction. The managers in the areas audited must provide a

written response to the findings of the audit. Follow-up is conducted by QA to 4g
;5 ensure implementation of appropriate corrective action. When necessary,

follow up will include reaudit of the open audit findings. The program is
*

supported by written instructions to provide trained personnel for the

execution of audits and for record keeping tu provide ready access to the audit
schedule and action item status for identified action items.

!I
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Suppliers and prospective suppliers of items in the NPGD scope of supply

are audited to determine the effectiveness of the QA programs in use by the

s upplie r . These audits are conducted before and during procurement activity to

provide a continuing evaluation of the supplier's QA program. Aucit frequency

is based on written criteria that incorporates the safety importance,

complexity, and quality requirements of the item being procured. The reports,

of findings from these audits are provided to the audited supplier, and

responses are required on the findings. The open findings are closed when the|g
E suppplier can demonstrate effective corrective action in the area of the open

finding. The audit reports, supplier responses, and their evaluation provide
' input for the maintenance of a supplier status list, which provides a ready

reference on the status of each supplier.

.

The audit record system, established by written instructions provides

ready reference and traceability for internal and supplier audit reports.

! replies, follow-up, and corrective action.
.

; Procurement documents imposed on suppliers require that each supplier

,

have adminis trat ive procedures requiring the performance of planned and

periodic internal and vendor audits to verify compliance with his and his

/endors' quality programs and with the NPGD QA Specification.

il
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Compliance With Applicable Regulatory
C. ides and ANSI Standards
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NPGD's position with respect to the NRC Regulatory Guides and ANSI

Standards pertaining to quality assurance as they apply to the B &*.! scope of

supply is as set forth in this appendix.

1. Compliance With Reculatory Guides

The NPGD QA plan satisfies the applicabl. requirements of the following

USSRC Regulatory Guides as described in the discussion of each:

REGULATORY GUIDE 1.28

Quality Assurance Program Requirements
for Design & Construction, Feb. 1979 (Rev 2)

|I This guide endorses ANSI N45.2-1977. " Quality Assurance Program Requirements'

for Nuclear Power Plants," as an appropriate basis fu compliance with Appendix
B to 10 CFR 50.

REGULATORY GUIDE 1.30
Quality Assurance Requirements forI Installation, Inspection and Testing of

Instrumentation and Electrical Equipment, Aueust 1972

I This guide endorses ANSI N45.2.4-1972 (IEEE Std 336-1971), " Installation,

Inspection, and Testing Requirements of Instrumentation and Electrical

Equipment During the Construction of Nuclear Power Generating Stations," as an
adequate basis for compliance with Appendix B to 10 CFR 50. This standard

applies to on-site installation, inspection, and testing of safety-related

instrumentation and electrical equipment. This function is normally the

responsibility of the plant owner, and this standard is reflected in the

j owner's procedures applicable to this work. B&W provides appropriate drawings,
| instructions, and consultation to aid the owner in compliance with this guide.

This aid is described in sections 2.2.4 and 14 of this report .

|

I
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REGULATORY GUIDE 1.37

Quality Assurance Requirements for Cleaning of
Fluid Systems and Associated Components of
Water-Cooled Nuclear Power Plants, 3/16/73 ,

This guide endorses ANSI N45.2.1-1973, " Cleaning of Fluid Systems and

Associated Ctr.ponent s During Construction Phase of Nuclear Power Plants," as an

adequate basis for compliance with Appendix I to 10 CFR 50 for on-site

cleaning. This function is normally the responsibility of the plant owner, and
this standard is reflected in the owner's procedures applicable to this work.

B&W provides appropriate instructions and consultation to aid in compliance

with this guide as described in sections 2.2.4 and 14 of this report. B&W

specifies cleanliness requiremente during the fabrication and shipment of

safety-related cceponents to ensure that these components arrive at the site inI satisfactory conditon. The se cleanliness requirements include consideration of
chemical compounds that are known to contribute to intergranular cracking or

stress corrosion cracking of stainless steel or nickel :lloys. In addition to

ASTM A-262, B&W considers ASTM A-393 to be a valid test for the detection of

I sensitization of austenitic stsinless steel. Recent action by ASTM reinstated
ASTM A-393 as ASIM A-708.

REGULATORY GUIDE 1.38I Quality Assurance Requirements for Packaging, Shipping,
Receiving, Storage, and Handling of Items for Water-Cooled

Nuclear Power Plants, 3/16/73

This guide endorses ANSI N45.2.2-1972, " Packaging, Shipping, Receiving,

Storage, and Handling of I. ems for Nuclear Power Plants During the Construction,

Phase," with some modificationr. B&W makes the following clarification to the

scope of ANSI N45.2.2-1972, Sr. tion 1.1, for the compliance of the B&W scope of

supply with Appendix B to 10 CFR 50. The B&W program applies to packaging and

shipping requirements for components required (1) to prevent accidents that

could cause undue risk to the health and safety of the public and (2) to -

mitigate the consequences of such accidents if they were to occur. Packaging

and shipping of other items in the B&W scope of supply is beyond the s co pe of

Appendix B to 10 CFR 50 or this guide. Receiving, storage, and handling of

items onsite is normally the responsibility of the plant owner or erector. B&W

I
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I
provides appropriate requirements and consultation for these functions as

discussed in sections 2.2.4 and 13 of this report.

Special classification of components for packaging is not considered

necessary for the S&W s cope of supply since components are classified by B&W

according to cleanliness requirements. The degree of cleanness required is a

function of the particular system or component under consideration and whether

adequate cleaning can be facilitated after installation. Th e assignment of a

cleanness classification takes into consideration the following:

1. The susceptibility of the mate.-ial to corrosion ef fects
during manufacture, shipping, storage, erection, and op-
eration.

2. The consequences of a malfunction or failure.

I 3. The probability of contaminants contributing to a mal-
function or failure.

4. The effects of contaminants in the overall system.

The class of cleanness assigned to a particular component or pieces if

equipment may be a,enerally determined as follows:

Class A - Normally applied to those components and pieces of equipment
that require a high degree of cleanness, such as that used in clean room

fabrication. This degree of cleanness may be necessary for a number of reasons
which include th- following:

1. Dirt and contamination af fecting the functioning of in-
tricate or close-tolerance mechanisms.

2. The component or equipment cannot be adequately cleaned
after installation in the system.

3. Contamination in excess of levels permitted by this class
will be detrimental to the materials of construction
during manufacture., shipping, storage, erection, or op-
eration.

Class B - This class is applied to those components that:

1. Cannot be adequately cleaned after installation in the
system.

2. Contamination will be detrimental to the materials of
constructicn during manufacture, shipping, storage,
erection, or operation.

A-3
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3. Contamination in excess of the levels permitted by
this class will be detrimental to the materials of
construction of the. system into which the component
or equipment is being installed.

Class C-A lower level of c'eatness than Class B normally assigned to
components or equipment that:

1. Can be adequately cleaned af ter installation into the
system.

2. The materials of construction or the system into
which it is being installed are tolerant to higher
levels of contamination than those permitted by Class
B.

Class D - This class of cleanness is the lowest and is generally

I applicable to external surfaces not in cortact with process fluids, and theC
materials are compatible with only a nominal degree of cleanness.

Component s and equipment are packaged, shipped, and stored in a manner
that will maintain the condition required by the final cleanness class

specified. Vendors are required to submit their detailed procedures on

packaging and shipping for review by the cognizant B&W designer. This review
considers maintenance of internal and external environments, as appropriate, to
ensure compliance with the specified cleanliness requirement from physical

damage as appropriate to the component under consideration, and identification

of the package, both to identify the enclosed parts and to ensure that specialI handling precautions are identified. Compliance with these procedures is

monitored as described in section 13 of this report. These provisions satisfy

this guide.

REGULATORY GUIDE 1,54

Quality Assurance Requirements for Protective
Coatines Applied to Water-Cooled Nuclear Power Plants, June 1973

This Regulatory Guide references ANSI N101.4-1972, " Quality Assurance for

Protection Coatings Applied to Nuclear Facilities," and ANSI N45.2- 1971,

" Quality Assurance Program Requirements for Nuclear Power Plants," for use in
applying protective coatings to surfaces of water-cooled nuclear power plants.

Other standards referenced by ANSI N101.4-1972 and ANSI N45.2-1971 are not

endorsed by the guide. B&W makes the following clarification to the definition

of Class I service in ANSI N101.4-1972

|
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I
(Section 1.2.2.1) for compliance with Appendix B to 10 CFR 50. B&W de(Section

1.2.2.1) for compliance with Appendix B to 10 CFR 50. B&W defines coatings in

( Class I se rvic e as " coatings inside containment whose integrity are essential

to safety-related equipment operation as necessary (1) to prevent postulated

accidents that could ,:f fect the public health and safety, or (2) to mitigate

I
the consequences of these accidnets. Other coatings may be applied inside or

outside the containment meeting ANSI N101.4-1972 or equivalent controls;

however, this use of the standard is beyond the scope of Appendix B to 10 CFR

I 50 or this Regulc ory Guide. Applicability of this Regulatory Guide to the B&W

scope of supply depends on the containment systems utilized for a particular

design. Normally, coatings within the B&W scope of supply constitute less than

0.1* of the coatings in containment. Typical of B&W's scope of supply are the
following surfaces:

Major Carbon Steel Components Inside Containment - This includes major
1 reactor coolant system components. These are covered by insulation and receive

no permanent protective coating. Temporary coatings may be applied for

esthetic p rposei, or for protection during shipping or extended storage

periods. Temporary coatings are either stripped prior to service or allowed to

degrade within the insulation during service. Corrosion rates for uncoated

carbon steel components under anticipated ser" ice conditions have been studied

and found to be negligible. This is confirmed by the many yeras of

ratisfactory performance of uncoated carbon steel in steam and feedwater
service.

pnor Carbon Steel and Aluminum Surfaces Inside Containment - Minor
carbon steel surfaces include such components as valve operate s, fuel handling

equipment, motors, and accessories, which require only a small amount of

coating. These are normally supplied with a protective primer coat, and the

appropriate finish coating is appplied by the owner. Otherwise, surfaces are

supplied with a permanent coating system. Aluminum surfaces are either coated
or accounted for in analysis of postulated accidents.

I B&W requires identification of the primers and coatings used on these

surfaces and certification that the coating is applied in accordance with the

manufacturer's instructions. These provisions are applied using the procedures

of the B&W QA program as described in this report and satisfy this Regula*:ory

Guide.

^
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REGULATORY GUIDE 1.58

Qualification of Nuclear Power Plant
Insoection. Examination, and Testinc Personnel. Aucust 1973

This guide endorses ANSI N45.2.6-1973, " Qualifications of Inspection,

Examination, and Testing Personnel for the Construction Phase of Nuclear Power

Plants" for use in compliance with Appendix B to 10 CFR 50. Al- though ANSI

N45.2.6-1973 is applicable only to the construction phase of a nuclear power

plant, this Regulatory Guide states that the provisions of ANSI N45.2.6-1973

"generaly applicable during fabrication prior to receipt of items atare ...

the construction site." B&W satisfies this guide through ensuring that

off-site inspection, examination, or testing is audited by B&W QA personnel

qualified to meet the applicable requirements cf ANS1 N45.2.6-1973. B&W

ensures that nondestructive examinations performed according to the quality

requirements of Section III of the ASME Boiler and Pressure Vessel Code are

performed by supplier personnel certified .to SNT-TC-1A in compliance with

section 2 of this guide, and that other inspections, examinations or testing is

- perkrmed by personnel qualified in accordance with applicable requirements.

REGULATORY GUIDE 1.64, Revision 2I Quality Assurance Requirements for the
Design of Nuclear Power Plants, June 1976

I
This guide endorses ANSI N45.2.11-1974, " Quality Assurance Requirements for the
Design of Nuclear Power Plants" as acceptable for compliance with Appendix B to
10 CFR 50 with noted amplifications.

Details of B&W design control provisions are discussed in section 3 of theI topical report.

'h e following B&W clarifications with respect to section C.2 of Regulatory

Guide 1.64 are identified:

1. B&W believes that Section C.2 is overly restrictive and could lead to

lower quality review in some cases. In most cases an independentI a

review is performed, and the four specified conditions are satisfied.

However, in exceptional cases involving small groups or special

disciplines, the highest review is performed by the supervisor. When

this occurs, B&W will (a) follow the other provisions of the

I
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regulatory guide, (b) document the reason for the use of the super-
!

I visor as *.ne design verifier and obtain approval of his management,

and (c' ensure that quality assurance audits cover frequency and
t..e of supervisors as design verifiers to guard against abuse.

I
2. NPGD considers it acceptable for a Engineering organizational unit that

specifies design requirements to subsequently revlew the resulting final

design of another Engineering organizational unit to ensure that design

requirements have been met. (These design requirements, which reflect

I technical considerations, regulatory rules, or regulatory guides, may

ef fectively limit design alternatives.) When the design reviewed specifies

the design inputs, these inputs will be independently verified.

REGULATORY GUIDE 1.74

Qualuf Assurance Terms and
Definitions, Februarv 1974

This guide endorses ANSI N45.2.10-1973, " Quality Assurance Terms and

Definitions," for use in des;ribing and implementing quality assurance

programs. B&W uses the appropriate definitions of ANSI N45.2.10-1973 and

! supplements these terms with others considered necessary to provide a

co= mon interpretation of the B&W QA Manual. These provisions satisfy this

regulatory Guide.
!

REGULATORY GUIDE 1.88, Revision 2*

Collection, Storage, and Maintenance of Nuclear
Power Plant Oualitv Assurance Records. October 1976

This guide endorses ANSI N45.2.9, " Requirements for Collection, Storage, and

Maintenance of Quality Assurance Records for Nuclear Power Plants," for used in
compliance with criterion XVII of Appendix B to 10 CFR 50.I The majority of such records are, of course, the responsibility of the

plant owner, and this guide should be considered in planning the QA record

keeping system. For those records that are the responsibility of B&W, NPGD's

Records Retention Program has been designed to comply with this Regulatory

Guide, effeetive June 16, 1975.

3
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REGULATORY CUIDE 1.146

Qualification of Quality Assurance Program Audit
Personnel for Nue_ lear Power Plants, Auc. 1980 '

This guide endorses ANSI 45.2.23 " Qualification of Quality Assurance

Program Audit Personnel for Nuclear Power Plants".

NPGD has utilized ANSI 45.2.23 as the basis for the qualification of 4I auditors for the conduct of both internal and supplied audits in meeting

Criterion XVIII of 10CFR50, Appendix B.

2. Compliance With ANSI Standards

I
In addition to thase Regulatory Guides, two standards in the nNSI N45.2

series (described below) have been utilized in developing the B&W NPGD QA plan.I although these standards may be in draft. form, the NPGD QA plan is in

conformance with the applicable requirements of these standards as described in
this report.

ANSI 45 !.12 (Draft 3, Rev. 4, Feb. 22, 1974) " Requirements for Auditing of
Quality Assurance Programs for Nuclear Power Plants" including NRC Regulatory
comments and supplementary guidelines. This standard establishes requirements

for internal and external quality asturance audits. B&W NPGD satisfies the

requirement for internal audits by auditing each element of the NPGD Quality

Assurance Program for organizations concerned at least annually. Ext e rnalI (Supplier) audits are regularly scheduled on the basis of status and safety

importance of the activities being performed. Periodicity of the audit of

individual suppliers , not to exceed three years, is determined by assignment of
a frequency based on annual evaluation of the supplier's quality assurance

program, history of performance, and implementation of that program. This

evaluation considers the complexity of the system or component concerned and

the degree of quality and process control requ red by the manuf acturing ef fort.i

Audit frequency is varied dependent upon supplier performance, and continued

review of reported deficiencies, nonconformances, and the evaluation of

supplier responsivenes. to ihn'_lfied problems and audit reports.

ANSI N45.2.13 (Draft 2, Rev. 4. April 1974) - " Quality Assurance RequirementsI for Control of Procurement of Items and Services for Nuclear Power Plants."

I
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I
3. Regulatory Guides and Standards Not Applicable

to B&W's Scope of Supply

B&W's review and analysis of the following guides and standards have

indicated that they are not applicable to the B&W scope of supply:

.

Regulatory Guide 1.39, " Housekeeping Requirements for Water-Cooled Nuclear
Power Plants," 3/16/73, and ANSI N45.2.3-1973, " Housekeeping DuringC the
Construction Phase of Nuclear Power Plants."

Regulatory Guide 1.94, " Quality Assurance Requirements for Installation,

Inspection, and Testing of Structural Concrete and Structural Steel During the

Construction Phase of Nt.c le ar power Plants" and ANSI N45.2.5- 1974,

" Supplementary Quality Assurance Requirements for Installation, Inspection and

I Testing of Structural Concrete and Structural Steel During the Construction
Phase of Nuclear Power Plants."

Regulatory Guide 1.116, " Supplementary Quality Assurance Requirements forI Installation, Inspection and Testing of Mechanical Equipment and Systems for

the Construction Phase of Nt. clear Power Plants."

I'
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APPENDIX 3

Acronyms / Abbreviations Used in This Report
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'I
ADL Applicable Documents List

5 ANSI American National Standards Institute
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and liaterials
B6W Babcock & Wilcox

B6WCC Babcock & Wilcox Construction Company

OCI Commercial Contract information '

CCI Control Components, InternationalI CCRL Core Contract Requirements List
CFR Coie of Federal Regulations

CI Contract Information
CIS Contract Information Sheet 7

CNFP Comraercial Nuclear Fuel Plant
CO Change Order

CTR Contract Technical Requirements
CVAR Contract Variation Approval Request
FCDR Fuel Cycle Design RequirementI FOAK First-of-a-Kind

Fr'B B&W-Manufactured Components

FSAR Final Safety Analysis Report

HDS Hardware Data Sheet

IEEE Institue of Electrical and Electronics Engineers, Inc.

MTV Mt. Vernon

ND Nuclear DivisionsI NDE Nondestructive Examination
NMMD Nuclear hterials & Manufacturing Division 4

NED Nuclear Equipment Division
N'G or

NPGD Nuclear Power Generation Division
NRC Nuclear Regulatory Commission

NSC Nuclear Steam Core

NSSS Nuclear Steam Supply System 4

I
I
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I-

0FR Old Forest Ro.td

PA Procurement Authorization
PO Purchase Order

PPL Plant Parameter List

PS&P Policies, Systems & Procedures

PSAR Preliminary Safety Analysis Report

QA Quality Assurance

QAA Quality Assurance Audi;s

Q&E Quality and Evaluation 4

QAE Quality Assurance Engineer or Quality Assurance Engineering

QAP Quality Assurance Program

QC Quality Control

QCS Ouality Control Surveillance

RCS Reactor Coolant System

RV Reactor VesselI SAR Safety Analysis Report
SSL Supplier Status List

SVC Special Vessel Contract

USAEC United Stated Atomic Energy Commission

USNRC United States Nuclear Regulatory Commission

I
I'

I
'

I
I
I
I
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B&W Policy and Management Guide
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I APPLIGABILITY

CORPORATE: All Divisions

PURPOSE

To ensure compliance with the QA Program of the Nuclear Power Generation
Division.

P lievi

In their transactions with the NPGD, all divisions will comply with the NPGD
quality asurance requirements as defined in its procurement documents.

General

I The Nuclear Power Generation Division has documented its Quality Assurance
Program Requirements in a Topical Report - BAW-10096. This report will be
referenced in NPGD Safety Analysis Reports. The report governs the quality
assurance activities of the NPGD, including the methods used by NPGD forI establishing quaiity assurance requiremente in procurement documents, i.e.,
Purchase Orders, Interdivisional Work Authorizations, and Engineering and
Manufacturing Instructions.

This Program has been a;pproved by the Nuclear Regulatory Commission (NRC). The
NRC will be auditing NPGD for verification that the QA 1-rogram is being
implemented by NPGD both internally and with its suppliers. Lack of QA Program
implementation can result in civil pr.nalties against Company officers.

The implementing document for the Topical Report QA Program is the NPGD-QA
Manual 19A-N.l. The NPGD ,,rocurement documents specify the NPGD quality
assurance requirements as appropriate for the equipment or services being
procured.

I Procedu e

Responsibility Action

NPGD-QA Manager 1. Monitor compliance and initiate action to keep
the NPGD Quality Assurance Program up-to-date.

2. Provide the interpretations necessary for its
understanding and application.

B&W Divisions 1. Comply with requirements of NPGD Quality Assurance
Program.

.I
.
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