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DISCLAIMER

"This report vars prepared as an. account of :rork sponsored by an agency of the
United States Government. Neither the Unitid States Government nor any agency
thereof, nor any of their employees, makes any warranty, express or implied,
or assumes any legal liability or responsibility for the accuracy, complete-
ness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned,
rights. Reference herein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring
by the United States Government or any agency thereof. The. views and opinions
of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof." .

DISCLAIMER

"This document was prepared under a contract sponsored by an agency of the
United States Government. Neither the contractor nor any subcontractor'of any
tier nor any employee of any of them makes any varranty, express or-implied,
or assumes any legal liability or responsibility for the accuracy, complete-
ness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe any privately owned
rights. References herein to any specific commercial product, process or
service by trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring
by any Contractor or Subcontractor of any tier."'
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GE - NUCLEAR ENERGY
ADVANCED BOILING WATER REACTOR PROGRAM

SAN JOSE, CALIFORNIA- 95125

May 9, 1990
,

STATEMENT'0F POLICY AND AUTHORITY

It is the policy of the Advanced Boiling Water Reactor Program (ABWRP) to
attain quality leadership, and to achieve and maintain high quality in products
and services through timely and effective compliance with all quality
requirements,

i

This document describes the Quality Assurance Plan which is to be used on'the.
SBWR Design and Certification Program to fulfill this policy. All managers
within the ABWRP with quality-related responsibilities have full authority to-t

implement the. program within their respective areas of responsibility. 1

Consistent with the contractual work scopes which impose QA requirements, it is
mandatory that all personnel comply with the policies and instructions
referenced in the document.

The implementation of this Quality Assurance Plan for the SBWR program within
the'ABWRP has the unqualified endorsement and support of ABWRP management.

L l li Jul
9. R. Vilkins, General Manager
Advanced Boiling Water Reactor Progran

n
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ABBREVIATIONS'AND ACRONYMS-
W

#

LABWRP ' Advanced-Boiling Water' Reactor Program

' Ansaldo- .Ansaldo spa
.

in ANSI American National Standards ~ Institute
^

ANT Advanced Nuclear Technology ,

1
ASME American' Society of Mechanical Engineers

-

Bechtel Bechtel' Power Corporation '

..

BRC Burns and Roe Company
i

BWR Boiling Water Reactor-

DOE United States Department of Ener674

ECN Stichting Energieonderzoek Centrum Nederland
< .

ENEA Comitato'Nazionale per la ricerca e per la'sviluppo dell'Energia-
,

Nucleare e delle Energie Alternative' -y

ENEL Ente Nazionale per l'Energia.Elettrica ,

.
. .i

.EOP Engineering. Operating Procedures

EPRI Electrical Power Research Institute

FWEA ' Foster Wheeler Energy Applications, Inc. .
.,

. GE General. Electric Company

GE-NE GE Nuclear Energy

GKN- N. V. Geemeenschappelijke Kernenergiecentrale Nederland

Hitachi Hitachi~, Ltd ,

.

KEMA N. V. tot Keuring van Elektrotechnische~Materialen~
i

'. {LWR Light Water Reactor >

MIT Massachusetts Institute of Technology

NI' Nuclear Island
1
|

: NRC U. S. Nuclear. Regulatory Commission j

l
NUCON NUCON Engineering and Contracting B. V.

:)
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ABBREVIATIONSLAND ACRONYMS
(Continued)-

. 0P&I Operating. Policy and Instruction-
,

P&P' ' Policies and Procedures
.

PRA Pr'obabilistic Risk Assessment
,

QA Quality Assurance.
.

SAN San Francisco Office of DOE
q.,
'

SBWR Simplified Boiling Water Reactor

SEI Southern Electric International, Inc.

Toshiba Toshiba Corporation

UCB University of California at Berkeley
.
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Ta. 1. INTRODUCTION

!

.This' document provides definition of the Quality Assurance Plan which,
GEaNuclear Energy (GE-NE) will implement in fulfilling the contract require-

ments of the. Simplified Boiling Water Reactor Design and Certification ProgramL.

(Contract No. DE-AC03-90SF18494). This QA program plan meets the requirements-

of ANSI /ASME NQA-1-1983 and its Addenda (NQA-la-1983).as. endorsed by NRC :
'

Regulatory Guide 1.28, Revision 3 (August 1985),
f

GE-NE has established and will lead a team consisting of architect-

engineers, constructors, universities,. utilities, and international' technical.

associates to develop detailed plant design of a simplified, passive boiling

water reactor.and pursue its Design Certification under the Nuclear Regulatory

Commission's Standard Plant Policy.

.

This QA program plan shows the organizational interfaces between GE-NE
and the other members of the SBWR Team. It also shows the relationship-between-

NQA-1-1983 and its addenda and the implementing policies, procedures, and
instructions of GE-NE's standard Quality Assurance Program documented in GE-NE

,

Topical Report NEDO-11209-04A'(Appendix A).

1,

I

I
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2. ORGANIZATION

s

The' internal GE-NE organizations with functional' responsibilities for:
- quality related activities are shown'in Appendix A, Further details. specific:

to the SBWR Program are shown in Figure 2-1 (Sheets 1 and 2) and'section 4lof,

the SBWR Program Management Plan.
_

The organizational interfaces and interfaces between GE-NE'and the other

> embers of the SBWR Team 'are shown in Figure 2-2. As shown, GE-NE is the prime

contractor and has overall' program management' responsibility. In this

capacity, GE-NE is responsible for assuring'that all final design work on QA'
programs affecting safety-related systems and components is performed in
compliance with Appendix A and this QA plan.

The SBWR Team represents a broad spectrum of expertise and interests.

which encompass those required to complete the design and obtain Design-
Certification of.the SBWR, The companies and organizations involved'have~had-
major roles 1n BWR programs in the past 35 years and are recognized7

internationally as experienced leaders.in the LWR. industry.

.

2-1
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GE NUCLEAR ENERGY '

Vice President and General Manager >

, c:, ,

SBWR SBWR PROGRAM OFFICE -t
' MANAGEMENT.-

##* '"*'"' ""*9''COM E

Program Manager

QUALITY ASSURANCE :t-----

,

;

- 3

FINANCE
-----

q
,

e

::

SYSTEM INTEGRATION SAFETY AND ' CONTAINMENT AND . DESIGN
AND PERFORMANCE AUXILIARY. REACTOR BUILDING " . CERTIFICATION

ENGINEERING SYSTEM DESIGN . DESIGN -
,

; '

:

REACTOR SYSTEM PLANT CONTROL' TURBINE ISLAND .
ENGINEERING AND ELECTRICAL DESIGN

SYSTEM ENGINEERING
WORKING
GROUPS

!

Figure 2-1 SBWR Program Organization (Sheet 1)

I
|

|
u
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PROGRAM OFFICE
,

Program General Manager:
Program Manager

U. S. SUBCONTRACTOR GE PROGRAM MANAGERS
PROGRAM MANAGERS

U. S
Bechtel

European
Far East

BR
FWEA . PROGRAM PLAN

+ PROGRAM INTEGRATION + PROGRAM SCHEDULES .

* HOME OFFICE SUPPORT + PROGRAM REVIEWS
q

s

~ PROCUREMENT CONTRACT ADMINISTRATION ,

.

'

* SUBCONTRACTS- + DOE SAN INTERFACE
- PROPOSALS - PROPOSALS -

- NEGOTIATON - NEGOTIATIONS
- PLACEMENT - CONTRACT PLACEMENT .

'
- MANAGEMENT - MANAGEMENT -

PERFORMANCE
' COST ESTIMATING MEASUREMENT SYSTEM

>,

+ PROGRAM COST ESTIMATES + SYSTEM MAINTENANCE
' COST CONTROL -.

+ PLANT COST ESTIMATES
+ COST / BENEFIT ANALYSES + SCHEDULE CONTROL . .

* CUSTOMER DELIVERABLES
+ CUSTOMER REPORTS

INTERNATIONAL TECHNICAL
- ASSOCIATES '

. Ansaldo +GKN
* Hitachi +KEMA
+ECN +NUCON
+ENEA + Toshiba
+ENEL

+ PROGRAM INTEGRATION
+ HOME OFFICE SUPPORT.

Figtue 2-1 SBWR Program Organization (Sheet 2)
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DEPARTMENT OF ENERGY

HEADOUARTERS
SAN FRANCISCO OFFICE

EPRI PROGRAM MANAGEMENT

.HEADOUARTERS NUCLEAR REGULATORY

. UTILITY STEERING GE NUCLEAR ENERGY - COMMISSON
- ~ ~ ~ ~ ~~

COMMITTEE

SBWR TEAM - SBWR TEAM
U.S. ORGANIZATIONS . INTERNATIONALTECHNICAL ASSOCIATES

GE -TECHNICAL MANAGEMENT ANSALDO- NUCLEAR ISLAND DESIGN - .

-SYSTEM INTEGRATION - CONSTRUCTION PLANNING
-PLANT PERFORMANCE - PRA
-REACTOR SYSTEM -

-SAFETY SYSTEMS HITACHI - NUCLEAR ISLAND DESIGN. _ _ -

-PLANT CONTROL AND - CONSTRUCTION PLANNING
. ELECTRICAL SYSTEM

-CONTAINMENT
-CERTIFICATON KEMA- REACTOR SYSTEM DESIGN ,

-PERFORMANCE ANALYSES

BECHTEL -BALANCE OF NUCLEAR
ISLAND DESIGN NUCON - PLANT ARRANGEMENTS. |-

-CONSTRUCTON PLANNING - N! DESIGN : |
t

SEI - TURBINE ISLAND DESIGN | TOSHIBA- NUCLEAR ISLAND DESIGN -

-CONSTRUCTION PLANNING F - CONSTRUCTION PLANNING-

,

BRC -HIGH TEMPERATURE EFFECTS
ECN-PLANT AND SYSTEM ANALYSESON CONCRETE -

-SEISMIC ISOLATION
t

ENEA- COMPONENT DEVELOPMENT '

FWEA-PASSIVE CONTAINMENT AND TESTING ,
COOLING SYSTEM ' -

-lSOLATION CONDENSER
ENEL-PLANT SYSTEM DESIGN

AND ANALYSES
. MIT- SPECIAL STUDIES - [- -PRA'

- CONSULTATON/ REVIEW |
..

GKN - REACTOR PERFORMANCE - | .!

- UCB - SPECIAL STUDIES |- AND TESTING I

- CONSULTATON/ REVIEW. | -

,

.q

. UTILITIES - REQUIREMENTS j
i- OPERABILITY - -

:];- MAINTAINABILITY .

i

!Figme 2-2 SBWR Team Interrelationships
-

2-4
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' 3 .' QUALITY PLAN DESCRIPTION'

This QA plan is based upon the standard GE-NE Quality Assurance Program
shown in Appendix A and additional information-provided herein. The standard

program is used throughout_GE-NE on all BWR' nuclear power, plant work and has- *

been accepted by the NRC, It is in full compliance with the Title 10, Code of.

Federal Regulations, Part 50, Appendix B; ANSI /ASME N45.2; ANSI /ASME

N45.2-series standards; and NRC Regulatory. Guides with some NRC-accepted:GE

Nuclear Energy alternate positions.

The Department of Energy (DOE), in Order 5700.6A, " Quality Assu; ice",'

states that " maximum use should be made of existing quality assurance practices
which are determined to be suitable to support program needs and objectives",-
and, "where existing quality assurance standards, such as RDT F2-2 and

ANSI /ASME N45.2 are extensively'used, and_are considered. adequate,_they may.

continue to be applied, particularly where detailed-implementing procedures-are
well established, personnel are trained in their use, and.their conversion.to

another standard would not be cost effective." In line with this philosophy.

-GE-NE will apply the appropriate procedures from-its standard system to this '

contract.

GE policies, procedures, and instructions shown in matrix form in Section

IV of this plan implement the Basic Requirements and the_ Supplements of.
NQA-1-1983 and its addenda for the SBWR Design and. Certification Program.

Design work performed by GE-NE shall comply with appropriate sections.of
Appendix A and the' applicable implementing procedures. In' addition, members of,

the SBWR Team regularly working at GE-NE's home office.will receive _ appropriate

indoctrination and training to. assure that they understand and comply with GE's
QA program.

3-1

'

.
'

,u_



~ ~

,, ,>
' = --

- - q

'NEDd-31831
'

.

. Design work performed byfmembers of the SBWR Team,Lincluding

subcontractors-at their home offices, will be performed to-internal QA* programs.- 4
1

- evaluated'and accepted byLGE-NE'as described in' Appendix-A and Section jlV of.

this plan.

I '- Design'and testing work performed by international tiahnical associates
will be performed to the. internal QA programs acceptable to the regulatory
authorities of their respective countries. By December 31,'1990, GE-NE will

initially review and evaluate the portions of'their QA' programs applied to thel ,

SBWR for compliance with NQA-1-1983 and its addenda. If deficiencies are1

found, special QA procedures will'be developed and applied to attain ~ '.~

equivalence. After initial acceptance, it'is' planned to: perform QA1 reviews
-

.

approximately annually to assure that their QA programs'are effectively
implemented-.

,

Work of a preliminary scoping, or consultive nature ~will be controlled-
under'GE-NE's or a subcontractor's QA program if it is incorporated into'the

,

final SBWR design.
,

,

.a

''

,
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i 4~. fNQA-1-1983 AND ADDENDA / GE IMPLEMENTINGLPROCEDURE MATRIX'
'

,- ,

O 'The following is a matrix showing the Basic Requirements and: Supplements
,

of NQA-1-1983 and NQA-la-1983'and the GE policies-and.proceduresLth'at implement
Ithese requirements for the SBUR program.

,

BASIC REQUIREMENTS AND-SUPPLEMENTS 'GE GE NE E0P . ANT s

NQA-1-1983 AND NQA la.1983 POLICY P&PL .OP&I JNOTES!

9

1.- ORGANIZATION 20.1 70-11 15-21001 '(1) '

40-7.002 ?
42 6,00

,

42-8.00'
55-2;00

l'2. QUALITY ASSURANCE PROGRAM and 20.1 10-12 15-2.00' L(2)z
70-1 35-3.00 -

Supplementary Requirements for the 70-11: 35-3.10
Qualification of Inspection and Test 70-'30 40-7.00
Personnel (2S-1) and 42-6 00-

42-8'001 -

Supplementary Requirements for the 42-10.00'
Qualification.of Nondestructive' 50'3.00--

Examination Personnel (2S-2) and '60-2.00
.

'60-3110L l

Supplementary Requirements for the 60-6.001
Qualification of Quality Ass'urance 75-2.00' O
Program Audit Personnel (2S-3) 75-5.00 , c;

75-6.-00 '

3. DESIGN CONTROL and 10-12 10-2-00 4 117 1(3)..

70-11' 30-3.20 '11 100 1(4)1 %
Supplementary Requirements.for 70-42 30-3.~40
Design Control (3S-1) 70 50 '30-5.00= i

100-1 30-7.00
100:33 35-3.00;

40-3,00 4
' -40 3.20 ,

- 40 7.00.

40-9.00
40-9.20'
40-12.00
40-18.00-
42-5.00
42 6,00
~42-8;00

'l
4-1
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h -BASIC: REQUIREMENTS AND SUPPLEMENTS GE |GE-NE . EOP ANT'

:c |NQA-1-1983'AND'NQA-la-1983 POLICY .P&P OP&I ' NOTES 1

h1 3. - DESIGN CONTROL and 50-3.001
<

_
55-2.00:.

' - Supplementary Requirements for 60-3.10 .!J

Design Control (3S-1) 60-3.20=
60-6.00;

g (Continued) 65-2.00'
65-2~.10
65 4.00
65-5.00:

4 PROCUREMENT DOCUMENT CONTROL and 10-12 -42 5.00 11-100
70-11 55-2.00 11-133-

Supplementary Requirements for 70-50 60-3.10 11-137
Procurement Document Control (4S-1) 65-2.00

-

1

5. INSTRUCTIONS, PROCEDURES, AND DRAWINGS 10-12 15-2.00 11-100-
70-11 30-5.00-

,

-70-50 30-7.00
35-3.00f
40-7.00
42-6.00-
42-8.00. "

'42-10.00 +

55-2.00
60-3.10,

60-6.00
65-2.00

6. DOCUMENT CONTROL and 10-12 10-2.00 -11;100-

70-11 15 2.00 11-133-
Supplementary Requirements for 70-50. 30 3.40
Document Control (6S-1) 100-1 30-5.00

100-33 40-7'00.

42-5.00
42 6.00.
42-8.00:

,

55-2.00
60-6.00,

'

4-2
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BASIC REQUIREMENTSLAND SUPPLEMENTS GE CE-NE. E0P JANT

'NQA-1-1983fAND NQA-la-1983 - POLICY P&P 'OP&I. NOTES

_ .

7. CONTROL'0F FURCHASED ITEMS AND 10 12- 30-5.06 11'-100
'

SERVICES and .70-11 45-4.001 11-104~

:75 4.00 11-113'
( . Supplementary Requirements for 111-116

Control |of Purchased items and 11a123
Services (7S-1) 11-127i

11-133
11-137- -'

'

p 8. IDENTIFICATION AND CONTROL OF ITEMS 70-11 30'-3.20 11-137T
and 42-12.20'

60 6.00
Supplementary Requirements for
Identification and Control of Items

, (8S-1) .

U
~

.,

'

9. CONTROL OF PROCESSES and 70 11 40-12.00-
70 17 45 4.00-

Supplementary-Requirements.for 70-30 ?75-2.00'
Control of Processes'(9S 1)

'

' 10 . INSPECTION and 70-11- 35-3.00
.

Supplementary Requirements for
. Inspection (10S-1)

i;

' /' .

11. TEST CONTROL and 70-11 35-3.00L 4 117
-35-3.10;

Supplementary Requirements for Test 35-3.30
Control (11S-1)

12. CONTROL OF MEASURING AND TEST and '70 11- 35-3.00-
EQUIPMENT 35 3;20

:35-3 30-
Supplementary requirements for
Control of Measuring and Test
Equipment -(12S-1)

,

43

- j_.
'
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~ BASIC REQUIREMENTS AND SUPPLEMENTS GE. GE-NE. E0P ANT

NQA-1-1983 AND NQA la-1983 POLICY P&P OP&I NOTES

'

13. HANDLING,. STORAGE, AND SHIPPING and~ 70 11 40-18.00 11 137

Supplementary Requirements for
Handling, Storage, and Shipping 1

(13S-1)

14. INSPECTION, TEST, AND OPERATING STATUS 70-11 35-3.00
35-3.20
35-3.30

15. CONTROL OF NONCONFORMING ITEMS and 70 11 35-3.00
70-42 50-3,00 '

Supplementary Requirements for 55-2.00
Control of Nonconforming Items 60-3.10 ,

(15S-1) 65-4.00

16. CORRECTIVE' ACTION 10-12 40-7.00= 11-104'
70-11 50-3.00
70-42 55-2.00

65-4.00

17. QUALITY ASSURANCE RECORDS and 70-11- 35-3.00 4 117
70-50 35-3.10

Supplementary Requirements for 40-7.00
Quality Assurrnce Records- (175-1) 40-9.00

42-6.00
42-10.00
60-3.10

18. AUDITS 70-11 11-104

Supplementary Requirements.For
Audits (18S-1)

NOTES:

(1) A GE-NE organization chart, organizational functions, QALfunctional
responsibilities, QA organizational. responsibilities, and a .

responsibilities / relationships matrix are shown as part of Appendix A.
' SBWR Project organization, organizational functions, and :
organizational responsibilities are addressed in greater details in
section 4 of the Program Management Plan.

4-4
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. (2) . GE-NE.P&P-10-12 *ised'as required'for work authorizations external to
the Government Business Component.- -Procedures 1and Instructions may be-
modified by the "SBWR. Management Control" System Description".as 1

_ appropriate.

'

(3) The Engineering Change' Notice requirements of E0P 55-2.00 apply to
thi's QA Pl. and Project. Change Control Board requirements of E0P
55 2.00 are anodified by the Program Management Plan,: Appendix ~A,~SB7R.
Management' Control System' Description,' Section'6. ABWRP section-level-
approvals are delegated to subsectionfmanagers.

~

(4) The designation and handling of outside proprietary information
addressed in GE-NE Procedure 100-33 are interpreted and controlled by
the applicable agreements and contractsLof the'SBWR program.

.

>

. -
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-5. REFERENCED DOCUMENTS'

:
!

1. : DOE Contract Number.:DE-AC03-90SF18494.
~

'
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9. ' Advanced Nuclear Technology Operation,, Policy,-and' Instruction Manual'
(OP&I).

,

.

t

9

1

, 4 h

m

5

5-1
P

, ~ .



, , . , , , , .. .. , ,. , , ,

1NEDG-31831
,

-!1

'

F
,.

L APPENDIX B .;
*

-INDEX OF APPLICABLE GE AND GE-NE POLICIES-AND PROCEDURES-

!.

- .
,

GE Policy 20~.1 . Company Wide Qualityn

b ,

' '

GE-Nuclear Energy Policies and Procedures

10-12 Work Authorizations .f,

a
'

1

70-1 Quality Policy .j

70-11 GE-Nuclear Energy Quality System Requirements
-;;

70-17 Nuclear Safety Assurance in GE-Nuclear Energy 'FacilitiesLand

Offsite Activities

70-30 Personnel Proficiency in Quality Related-Activities ,

3
'

70-42 Reporting of Defects and Non-Compliance Under 10CFR Part 21 ;)

,

70-50 GE Nuclear Energy Handling and Storage of Quality Assurance j
Records -
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''o,, UNITED STATES NEDO-11209/
NUCLEAR REGULATORY COMMISSION 3-31-89o

f W ASHINGTON, D. C. 20555:

,

%.....* MAR 3 I 1983
.

Mr. Joe M. Case
Acting Quality Assurance Systems Manager
GE Nuclear Energy
General Electric Company
175 Curtner Avenue
San Jose, CA 95125

Dear Mr. Case:

SUBJECT: ACCEPTANCEOFAMENDMENT8TOGENERALELECTRICCOMPANY(GE)
QA TOPICAL REPORT

We have reviewed the following information relative to your QA program:

QA Program Description: Topical Report NEDO-11209, proposed Amendment 8
submitted by your lettar of March 3, 1989.

Response to Questions: Your letter to NRC dated March 16, 1989.

We find that the QA program description continues to meet the requirements
of 10 CFR 50, Appendix B; therefore, the changes are acceptable.

Please include a copy of this letter in your plan and provide the plan to
the NRC in accordance with 10 CFR 50.4(b)(7)(ii). That'is, submit one signed
original of the revised plan to the Nuclear Regulatory Comission, Docuinent
Control Desk, Washington, D.C. 20555. Contact the staff reviewer, Jack
Spraul,on(301)592-1023, or his supervisor, Frank Hawkins, on (301) 492-
1009, if there are any questions.

Sincer ly, I

'

'

John . Zwolinski, Deputy Director
Divisi n of Licensee Performance

and Quality Evaluation
Office of Nuclear Reactor Regulation
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GENERAL. ELECTRIC COMPANY-
175 CuRTNER AVENUE.

SAN JOSE, CALIFORNIA 95125

,

A

STATEMENT OF POLICY AND AUTHORITY- .

It is the policy of the GE Nuclear Energy to attain quality leadership, and
to achieve and maintain high quality in products and services through
timely and effective compliance with all quality requirements.

This document describes the 10CFR Part 50_ Quality Assurance Program which
is to.be used by the GE Nuclear Energy to fulfill the regulatory aspects of
this' policy. All ' managers within the GE . Nuclear ' Energy .with
quality related responsibilities have . full _ authority to implement- the

~

applicable elements of the _ program within their respective areas of
respensibility. Implementation of.the Quality Assurance Program is a basic i

responsibility of each of the organizations within the GE Nuclear Energy.

The imolementation of this CENE -Quality Assurance Program .has the
unqualified endorsement and support of General Electric management.

L

'

. GJ
B. Wolfe
Vice President and General Manager
GE Nuclear Energy

1
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INIPDDUCIICN

A Quality Assurarce (@) Progran is provided by tin GE ikelear Energy (GDE) to assure the required
effort, equipnent, procedures, and management are directed toward satisfying the quality objectives of
providing safe a;J reliable systens, services ard cmponents, and cmplying with the provisions of the
following docunents: Apperdix B of 10CER Part 50, 'thality Assurance Criteria for Ikelear Power Plants";
ZEC Regulatory Guide 1.28, " Quality Assurance Progran Requirecents"; ANSI N45.2-1971, " Quality Assurarre
Progran Requirements for Nuclear Pcwer Plants" and applicable sections of the ASME Boiler and Pressure
Vessel Code. The extent of the @ progran inplementation is consistent with contract requirments.

The progran herein described is stnctured in accordarce with the outlire of the 18 criteria of
Apperdix B of 10CFR Part 50, and IEC Regulatory Ottide 1.70, "Stardard Fonnat ard Content of Safety
Analysis Reports for tkclear Power Plants" - Light Water Reactur (IE) Edition dated Septocber 1975.

"Dtis ducument describes the @ Progran which is applied generally throughout the GEE, but which is
specifically applicable to the safety-related functional aspects of systems, services and cmponents,
within the dmestic scope of supply. This scope of supply ircludes.ruclear staan supply systes (NSSS),,

services, ard tuclear fuel. Systms, services, and wiguwits, ircluded in the scope of supply are
considered " safety-related" if they prevent or mitigate the consequerres of postulated accidents that
could cause undue risk to the health and safety of the public. The quality of any systems, services, or.
cmponents rot classified " safety related" is controlled in accordance with the icportance of the overall
furetions to be perfcuned by tinse itms.

The Ikelear Regulatory Cmrnission (IEC) will be given rotification of progrannatic changes in the @
Progran as described herein, prior to inplenentation, except changes Mitch do roc decrease the effective-
russ of the progran, or those that reflect organizational changes. Organizational changes affecting the
@ Progran will be reported to the IEC within 30 days after inpleentation. This @ Progran description
will be reviewed at least anrually ard revised, if recessary, to reflect progracmatic ard organizational
changes.

The @ Progran is designed to provide assurance that the quality-related work elments for systas,
couponents (ircluding spare ard replament parts), and services included in the scope of supply, are
identified ard controlled. Specific responsibilities of persomel and organizations are assigned ard
docwented for quality related activities throudrut the nnjor steps of design, constnetion, and field
services of the ruelear powr plant projects, err-bg tim broad phases of

!

o Contract definition 'l
o Preliminary design
o Systens ard +wn design ard specification
o Supplier evaluatico and selection
o Material ard supr.nc procurment

Fabrication and assenbly of ww ts and systmo jo
o Inspection ard testing

Cleaning, packa6 ng, and shipping1o

Installation ard erection of systens, wiguws,o

o Preoperational and startup testing
o Field Services

xv
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In addition to du Relear Quality Assurance 04), the various line organizations have specifically |8
designated @ responsibilities. Docuented procedures require each such organization to adninister its cun
activities and conduct self-audits as required, in addition to audits of suppliers to assure empliance
with the @ Progran for their assigned scope of responsibilities. 'Ibese audits in turn are augmnted by
audits of these organizations by l@. |8

there specific CBE job titles, docuent titles, or specific ptwMwes or fonns are identified in
NEDO-ll209, the use of equivalent titles, fonas, or procedures is acceptable. Ikuever, dvan job responsi- -
bilities or procedural controls as described in this topical report are charged, the changes will be
reported to the IEC.
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1 CTGEATICN

1.1 GD;ERAL

Orgpnirational structuring and furtional responsibility assiguents in the CDE are based on
recognition of Q4 as an interdisciplimry function with quality related activities being perfoned by
marrf organizational cmponents ard indivirhah fran top-level nmngemnt dwn to irdivicbal contributors.

The authorities and responsibilities of persons and organirations perfoming quality related activi-
ties are established, assigned, ard documnted in femal docment systms. Persons and organizations
assigned Q\ furtions are given appropriate and sufficient authority and organizational freed 2n to:
identify quality problem; initiate, recanurd, or ptuvide solutions to quality probims; verify inple-
nentations of solutions, and prevent further processing, delivery, insen11ntion, or utilization of a .
narronfoming itan until proper dispositioning has occurred.

h organizational structure ard furtional responsibility assigrents are such that: (1) attainmnt
of quality objectives is acccuplished by individ.nis assigned responsibility for specifyin6 quality
requiramnts or perfonning work to specifications; (2) verification of conformance to established quality-
requirawnts is accmplished by those who do rot have direct responsibility for specifying, producing, or-
expediting products; and (3) persomel in key Q\ functions have direct access to top-level Gas manage-
nent.

1.2 OPMCATIORL EUCTI0tE

An abbreviated orgstization chart showing the GDE, and specifically those organizational cuipments
corretred with supplyire, systam, services, and cupunts ard with perfoming Q4 activities during
design, purchase, marufacture, site construction, field service, and test, is shown as Figure 1-1.

The thclcar Quality Assurance (tQ\), Ebel Engineering (FE), Nuclear Plant Services Departmnt
(!PSD), Engineering Services (ES), BR Technology, thelear Ebel & Caponents Paufacturing (hTMM),
Reuter-Stokes, Ire. (R-S, Inc.), Advance Ibelear Technolog (ANI), Nuclear Energ Finance Operation
(IEFD), report to the Cereral Pauger of Nuclear Operations (10). h General Mancgers of ikele r 8.
Operations, Advanced BR Prograrn (ABWRP), Nuclear Energ Custamr Services Department (NECSD), ard
Nuclear Technolog Licensing (NrL) report to the Vice President ard General itinager of GE Nuclear Energ
(GEE) . The Fanger,144, has unrestricted access, at his detemimtion, to the Vice President ard
General Manager of GDE regarding quality-related matters.

The General Manager,11 clear Operations has been designated by de Vice President and General
Fauger, CHE, as tie quality conscience of the GDE. As the quality conscience of the GDE, the General 8

fismger,10 has the following responsibilities: (1) to assure that the intent of the CaE quality
policies are reflected in the products ard services that are intended to be used. in ruclear faciliti.es;
(2) to assure that a systen is in place for indeperdently ceasuring the perfomarre of all CDE
organizations that have an effect on the quality of tiose prod; cts and services of GEE that are interded
to be used in ruclear facilities; and (3) to assure that a systan is in place to prmptly resolve ,

identified issues that could have an inpact on the ability of all CHE organizations to satisfy the CBE
quality policies ard other quality related ccanitzents.
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The im is a staff org nization assi ned responsibnity for establishin6 the GDE level5

quality related policies arxi procedures (F6Ps). *me GDE level qualitf-related policies and procedures
tius established are issued by the Vice President ani General nanager, GDE. The ty is also assigned
responsibility for integrating, neasuring, and auditing the various functional orgartizations involved in
the business. Audit reports prepared by the 14 are issued independently by the IG to the appropriate
top-level GDE nunagment. Procedures and practices are evaluated to assure confonnance with applicable

8 GE Corporate and GDE quality-related P&Ps, ani to assure integration of individual quality planning into
an overall @ Progran. The im is responsible for auditing cmplianca of the overall @ Progran with
applicable codes, standards, and regulations. 'Be 1@ is also assigned the responsibnity for nonitedng
the technical excellence of GDE products and services by participating in management review boards
indeperdent of the canprehensive design verification and review programs carried out by the line
organizations.1he Ibnager, I@, is further assigned responsibility for @ cannication to the @ line
organizations within the GDE by providing technical guidance, advice and counsel based on current @
technology as it relates to the business. This technical guidance, advice, arri counsel is directed
toward specifying hu the line organizations are to cmply with the GDE Q2ality Policy and related

'

procedures.

0| 1he GDE Vice President and General Ibmger has established a Quality Coun:il to aid ty in ful-
filling its assigned integration and QA camunications responsibnities and to provide a camunications
nedlun within the GDE ani to the CBE Vice President and General Manager on quality related matters. One
of the primary objectives of the Council is to assure total quali*y systan coverage, unifomity,
consisterry, and contimity, sile eliminating systan deficiencies ard redundancies. The Council is

8 | chaired by the tbnager,14 and consists of the annagers responsible for @ in each of the major
organizations within the GDE. The Council normally neets qu m erly to review the status of
quality related prograras and projects and to plan future efforts. The Council provides @ managers in the
lire organizations with direct access to top level managanent and provides a forun for the review of
quality problans and corrective actions.

8| NPSD, EE, ES, ANT, AERP, BWR Technology, IECSD, tEIM, IEED, arxi Pouter Stokes, Inc. are line
organizations with responsibnity for plaming and inplamnting the @ furx:tions perfomed within their
areas of responsibnity. ProcMmes require that the detailed @ progran planning and Irpimentation
performed by these line organizations ccuply with the overall quality systan reqaira:ents sich are
established by 14 in the GDE Q2ality Policj- and quality-related PrwMmes. The @ activities related

8 to design, purchase, marufacture, and projects / services managment, as they are perfomed by the line
organizations, are described in the succeeding paragraphs.

Administrative control (=lary review, hire / fire, position assigment) and @ direction of each
department-level organization are the responsibility of the individual department-level manaBers. The
individual @ managers have the authority, indepre w , and organizational freedan to identify
quality-related problems; initiate, rm -J, or provide solutions to conditions adverse to quality; and
to verify inplementation of such solutions. Each @ mana6er is provided a direct line of comunication
to his departnent-level mana6er on all quality related matters.

The overall BWR systen design and the detail design of itons of equipment mxufactured by the GEE
crganizations are provided by the GDE engireering organizations. Detail design of itans of equirnent
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fabricated bji subcontractors for direct shipent to the reactor site is provided by GDE engireerirs or
by a subcontractor subject to CDE approval. Detail desip of the GRE supplied systms and +mnts,
whether fabricated by the GRE or its subcontractors, is required to meet CDE specified systan design
requirments by application of appropriate specifications arxi design controls. A conthuity of

engireering control is maintained frun the conceptual design phase through purchasing of materials,
marufacturing, field instalhtions, and preoperational ard startup testing. To assure cmpatibility with
Owner /AE design scope, CHE has identified specific interface requirenents needed for input to CDE
designs in a series of fill-in questionnaire docments which are furnished to the Owner /AE for empletion a

and return to GRE engineering organizations during the design phase 'Ihe GCE engineering organizations
have design change control responsibility for all GDE designed systans, cmponents. Developent
engineering orBanizations contribute to the overan quality systan by providing basic technical
information and advanced inspection techniques resulting fmn planned development prograns and through
performance of necmary developent and qualification tests.

The @ activities related tc GCE marufactured, and CDE-field service proicts are uMer the
various managers of @. The Mager, Quality Assurance, Nuclear Ibel and Gar (uuuts Marufacturing
(NFmi), is responsible for providirg @ planning and @ progran inplementation for equipent such as
control rods, cmtrol rod drives CcDs), staan separators, GD hydraulic control nodules, fuel buailes,
channels, and fuel assably cows, which are marufactured in Wikington, ! brth Carolira. He is also
responsible for providing @ planning and @ progran inplementation for purchased material arri equiprent
used in the marufacture of EQi products, h Vice President, Engineering & S, Peuter-Stokes, Irc. , is
responsible for all @ planning and @ progran inplanentation for procurunent, marufacturing,
engineering, and services provided by Reuter-Stokes, Ire. The Manager, Project Services, ANI is
responsible for an @ plamir6 arxi @ progran inplanantation for procurment, marufacturing,
engineering, and services provided by ANI. The Manager, Project Services, A&RP is responsible for an @
planing arti @ progran inplanentation for procurecent, marufacturin6, engineering, arxi services provided 8

by the A5EP. The Manager, Prodtet Quality Assurarre, (@) is responsible for providing or assuring @
planning arti @ progran inpimentation for an other equipent, engireering, ard services, ircluding
procured equipannt and procured services, of the GDE. The Manager, @, is also responsible for
providing or assuring @ planning and @ progran impimentation for field service activities provided by
the GDE. These @ managers report directly to their respective department-level managers mii are at the
sane organizational level as other managers who have prodxt scbeling, expediting, and fabricating
responsibilities; however, the @ manager's responsibilities are separate and independent fmn these
other managers. Products are tr>t released without the approval of the @ manager or his designee.

1he @ activities for purchased equiprent and purchased material and services are under the g
direction of assigned (bality Assurance Managers in NPSD, NF501, ANI, AERP, or R S, Ire. The @
Managers are at the sans organizational level as managers with procurment, proict sch*14n6, and
expediting responsibilities. The @ Manager is responsible for defining @ requirenents to suppliers of
equipment arvi services ard for assuring supplier empliance with GRE requirments through surveillarre,
audits, and review and approval of quality-related docunentation. The GDE quality reviews of
Owner /AEVConstructor field ins n11arim activities are performed by the QC Site Representative, under thee

direction of the Manager, PQA, as applicable by contract. The' purpose of such reviews is to verify that |8
GDE systems and wpunts are properly received, handled, stored, and instaned in empliance with GDE ,

requirments. These reviews are interded to satisfy GRE interests relative to warranty fulfill-nc. When
GENE is responsible for inplazentation of changes, =4f fication, empletion of marufacturing actions, or
other field construction activity with respect to equiprent and field services supplied by GDE, the QC
Site Representative provides surveillarre, nonitoring, axiiting, and other Q%C activities.
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Weon 6 tween de Om aM E m au quaHty-alated matters is thmugh de appmpdate Re1
8 Projects or Serviw Marm;er. The Fuel Projects or Services Managers are responsible for assuring that

unique contract requirments imolving quality-related matters are transmitted to the affected line
8| organizations within the CBE for plaming and inplenentation. The Licensing & Consulting Services

ca:ponent has the primary resoonsibility for definir6 the product safety stanimis and for assuring tint
applicable nu regulatory requirements related to quality and safety are made known to the responsible
functional organizations within the GRE. When the Owner is responsible for installation ard testing of
GDE supplied systms and sp.nais, technical direction * during field installation, and preoperational
and startup testing is provided to the Owner by the GDE Resident Site Manager, arvi staff. Quality
assucance plaming ard services are provided to the GHE Resident Site Manager by the assigned GHE QC
Site Representative as needed. Installation, preoperatiomi ard startup testing engineers arri specialints

responsibility for plaming ard providing technical direction for thethe8| assigned to NPSD have ininsta11ntion or preoperational ard startup testing activities. 01anSes to. plant design, resultir6
if the Omer ischanges to delivered equip:ent or systms, are handled in one of two ways. First,

responsible to implement the change, where GDE has provided the design ard/or hardaare required by the
change, GDE supplies the technical direction ani quality reviews of the inplanentation of the charge.
Second, if the change results in a responsibility by CDE for incorporation of the change, CBE provides
or procures implementation services ard also provides inspection or surveillance at the point of
inplenentation to verify acceptable inplementation of the change requirments. Marufacturing ard testing
work which is tormally done in the marufacturin6 acilities of CRE, or its suppliers, but which has becaf

deferred for field inple'entation, is provided or obtained by GRE. Inspection or surveillance is
provided by CBE to verify acceptable inple:entation of work requirements.

@ ca:runication relationships are established within the GDE, including a channel of comunica-
tions directly between eat of the @ line organizations to their departnent-level managers. A soarate

8] channel of camunications is also available for the line @ managers to the Manager, !G, through the
Quality Council. This comunication channel is established for developing ccrnon solutions to quality-
related problans, and for providing a seconi line of camunication to GDE manage:ent on such quality-
related matters as stop-work actions.

'Ibe tabulation in Table 1-1, " Typical Quality Assurance Organizational Responsibilities" identifies
the GDE organizations having line responsibilities for specifying, attaining, arxi verifying quality .
requirments for GDE supplied systems, w .ssts, and services. Additional responsibilities are furthere -
identified in other sections of this progran description.

A stumary of prime ard cmtrilutin6 unctional respmsibilities of each of the GDE organizatims is . 'f
;

8| shown in Table 1-2. A further breakdown of functional responsibilities for GDE QA organizations ard
other major organizations performing quality-related functions is detailed in Subsection 1.3.

|

!

l

* Technical direction is defined as technical gnune, advice, ard counsel based on current
engineering, field services and installation pracHm, which is provided to the Osner's staff.

I
!

I

|
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1.3 % FUNCIIGEL RESKtENTTIIES

'l.3.1 Nuclear Quality Assurance

For the GE, the Nuclear Quality Assurance (Nh) has the responsibility for coortiinating and
integrating the $ Progra as it relates to fuel projects, services managment, engineering, naufac-

r. turing, procurment, field services, arxi construction by avywydate neans, including:

Developing the CBE B&Ps related to projects, services manageant, engineerin6, naufacturing,o
p*.ocurwx:nt, field service, arri construction @.

Representing the GE to the NRC, and other goverment authorities on matters regarding theo

projects, services management, engineering, marufacturing, procurment, field services, and-
construction aspects of the overall @ Progrm.

Providing assistance to the GE :aarketin6, services, and legal organizations on engireering,o

marufacturing, procurment, field service, and construction-related quality systm matters, as
requested.

Providing technical support and consultation to the GE licensing activitics, as requested.o

o Providing quality system arti axiiting consultation services to the GE organizations, as
requested.

o Providing guidan::e to lire organizations on matters related tn engineering, ard project
tratu p xni. @ activities,r

Initiating stop-work recanendations to the affected TE manager, as necessary, to prevento

further processing, delivery, insem11a*4m, or utilization of nonconfoming or suspect itms
until proper dispositioning has occurred.

Auditing the GE engineering, project management, marufacturing, procuramnt, field service,o

arri construction organizations for empliance with their approved quality-related systes,
pr-trres, arxi instructions.

Participating in select design reviews.o

Providing quality plarning for engireering drich defines engineering @ progra requirements.o

1.3.2 Line Or=4+*4ms - @

For their assigned procbet scope, each line organtation has the responsibility for assuring
conformance with applienble design and @ requirments by ayywedate means, irx:luding:

Developtr6 arti hm oting a quality systm in empliance with the GE policies, procedures,o

arri applicable codes, starxiards, and regulatory requirments.

Corrbeting preprodrtion reviews with engineering to assure cutual utrierstanding of designo

requirments and mar =#acMrg capability.
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Preparir6 product ani process quality plamin6 to assure confornanco with applicablo drawings,o
specifications, and ~special instructions issued by design engineering organizations.

Providing product and process control to assure that quality plaming is properly interpretedo
and inplanented.

Providing required receiving, in-process, and final inspection arri testing in accordance witho

@ doctmented inspection and test procedures,

Providing for the calibration and control of unasuring and test equipment.o

Providing for the effective control of nonconforming unterials, parts, and wizats, incitri-o

ing stop-work authority.

Assuring provision of prograns for the required training, qualification, and certification ofo

persomel.

Assuring provision for control of handling, storage, ard shipping,o

o Assuring provision of a fonnal corrective action systan.

o Assuring provision for generation, collection, review, approval, transtnitta) or. storage,
maintenance and retrieval of all necessary quality records, including supplier records.

Assuring provision for audit ard other unasurenents of the effectiveness of the quality systan,o
ircludir6 supplier quality systans.

Providing product release control and certification of product quality,o

Providing product quality-related problan analyses and initiating or recanexiing ' appropriateo
action.

Providing quality assurance plaming ani requiranents for inspection and testing for fieldo
inplanentation of proict changes or ccupletion of antfacturir6 actions, which will provide
assurance of specified procket quality.

Providing for qualification of suppliers of services necessaty for field inplanentation of theo

design changes or empletion of actions deferred for field inplanentation.

Providing,' or obtaining provision for, quality assurance and control actions' necessary , tn .o
assure' acceptable expliance with quality assurarra plaming, inspection, and testing require-
cents established in change documentation arti services purchase orders.

Reviewing supplier @ Prograns for adequacy,o

Corxicting pre-award evaluations to establish supplier qualificationio

Contbeting pre-procuranent review with engireering and purchasing, as necessary, to assureo
clear understanding of quality requirenents.

1-6
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Providing quality plaming dtich defires supplier @ progran requirem'ts and check lists dticho

define axiit requirements.

o ~ Providing audit / surveillance of supplier quality systesa and activities d2 ring marufacturing.

Reviewin8 and approving identified supplier fabrication, test, ard inspection procedures.o

Providing for the review and approval or disapproval of supplier deviations fran specifiedo

quality requirments,

Initiating stop wrk orders through purchasir6 to prevent. further processing, utilintion, oro

rhipnent of nonecnfoming or suspect itms until proper dispositioning has occurred.

Providing surveillance, monitoring, inspection, auditing, arri other activities as necessary too

assure acceptable icpimentation of GE provided or purchased services for chanSe8. codifica-
tions, or manufacturing cmpletion of systms or ccuponents in the field.

o For NSSS equipment, R K assures tint Owner conforms with applicable CBE installation
requirments by appropriate means, including:

Reviewing and approvfr6 selected Owner /AF/Gonstructor installation procedures,o

Providing site surveillance planning for impleentation by the GRE Quality Control Siteo

Representative,

Perfomin6 surveillance of Owner /AE/ Constructor conforunnce with CBE supplied installa-o

tion arri test doctments.

Providing feedback and analysis of installation quality problems and implementation ofo

preventative or corrective action to assure Owner /AE/ Constructor conpliarra with 'GRE
requirments.

,

Providing functional guidarte ard direction to managers and engineers in inplemnting applica-o

ble portions of the @ Progran, and in responding to both internal and external @ audits,

o Flamin6 and dLrecting preparation of the @ input to custmer bid specifications ard purchase
orders for assigned scope,

Plarrdng, directing, and executing periodic audits of quality-related activities and reporting '
~

o

finiings to managment, includir6 r ad corrective action,

i

o Adnizdstering a lendin6 library of the various GDE organizations' key @ maruals ard quality- -
related procednes maruals for loan to custmers and potential c:stmers.

'Iho CDE engineering organizations are responsible for product design and design control . by
owuplate means, including:

1
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- Assuring ircorporation of applicable regulatory requirments, codes, standards, criteria, and.o
design bases in the desi n-5

Assurir6 ncorporation of project design requiremnts into the design.io

Translating the design information onto the appropriate design documents.o

Verifying tte design adequacy either through independent design review, the use of alternate oro
simplified calculatiomi nethods, or by the performance of a suitable testing progran,

coordinating design activities among interfacing design engineers and design organizations.o

Reviewing, approving, issuing, arxi distributing design documents under a controlled docuento

systan.

controlling design changes and charps to design docteents in accordarce with docunentedo

procedures,

Providing for the retention, storage, control and retrievability of design record doctnents,o

Taking corrective action as necessary to correct design errors and to inprove the designo

control function.

Reviewing and approving proposed dispositions to GRE supplied equipent as documnted on Fieldo
Deviation Disposition Requests (FIGS) or providing an alternate acceptable disposition for
field identified equip ent problecs.

Assuring that approved solutions to field identified equipmnt problars contain quantitative oro

qualitative engireering quality requirements that can be measured and verified in tie field.

o Issuing Field Disposition Instructions (FDIs) trich clearly identify required wrk to be
perfonced on equipment or systans that have been delivered to tin sites,

Assurin6 that issued EDIs contain quantitative or qualitative engineering quality requirtr.entso

than can be neasured and verified in the field.

Assuring that IDms and IDIs are reviewed by quality assurance organizations for identificationo
of quantitative or qualitative quality requiramnts before release to the field for
inplanentation.

The NSSS, Fuel, or Services Project, or Progran Manager maintains interface relationships with tim
Owner, as mil as cognizant GE persomel to assure ptuvision of licensing, engireering, Q\,' and
equipnent supply activities by appropriate neans, imluding:

Directing the GDE perfonning organizations and others, as applicable, as to the contract scopeo
of supply and the basis definition, and changes thereto.

18
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Providing control of daign interfaces with engineerirg, the AF/ Constructor, arti the Owner,o

o Monitoring to assure contract emanitments are satisfied.
.

Io Providing for coordination, integration, and project annagmumt of requisition arri operating g
p1mt acti . ties performed by . contributing GDE organizations,

Maintaining recognition of quality requiramnts for fuel, - services, systans, and swesits,o

arxi taking wiwtiate action to maintain consistent requirer.ats,

Identifying the or5anization (GHE or Owner) responsible to inplemnt the requirements of theo

FIEs or EDIs.

Providing technical direction to the Owner for field insen1htion ard preoperational 'andn

startup testing of GDE supplied systans and emponents,

Providing site management and coordination of quality assurance planning and services received-o

fran @ or @ site QC representative for installation arxi testin6 of GDE supplied'equiprent |8
end system.

Providing confimation of acceptable empletion of changes, modifications,'or empletions ofo

marufacturing of system or uupents as identified on FIms or FDIs.

Providing the Owner with appropriate information as to the status of the project and applicableo

revisions of project docmentation as required by contract.

19
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- 1.4 % PERSCHEL RESKNmwS AND QUALUTCATI0tE

' The responsibilities, adention, and experieoce requirunents of iniividula assigned to @-related
managerial and iniividual contributor positions are fonnally dxunented in the GENE position guides which '

i

are approved and periodically reviewed by designated levels of management. The responsibilities and . '

qualification requirements of individnla performin6 inspection and testin6 - operations are fonnally
, ,

doctraented in job descriptions, which are also approved and periodically reviewed by designated levels of
managarne. Qm14fication requiranents for managers responsible for @ activities are shown below:

Staff Organizaticri ,'

Titles Qulf ficatfat Requirunants
!

BS or equivalent em14ffentiam; at least 15 years inManager,im '

g Quality Assurance Audits Manager,t @ responsible managerial or project-type assigruents,= 10

Quality Assurance Systata Manager, !@ years of dtich have been in quality related work or
equivalent experience in the design, construction or -
operation of a ruclear facility; thoroudt bwledge of
all aspects of the @ Progran.

's

^ Senior Progran Managers, Prircipal BS or equivalent qmlifications; at least 12 years in . .

g responsible managerial or project type assigrrnents, 7
.. -

Engineers,14
years of which have been in quality-related wrk or

'

equivalent experience in the' design, construction or.
operation of a ruclear facility; thorough hwiedge of. - <

the $ Progran.

Line ornanizations
1 B

.

Titles Qualificatiat Requirements

8| Manager, I@, !ESD BS or equivalent qm1'ffeations; at least 10 years ^ in

Manager, @, NFEM responsible managerial'or project-type assigrnents, 5 -

Manager, Project Services, ANT vears of which have been quality related work, or eq21- ,

Manager, Project Services, ABWRP valent. emerience in the design, construction or opera.
g

Manager, Engineering & @ , Reuter-Stokes, 1/c. tion of a ruclear facility; thoroug)1 krowledge of the
@ Progran for their area of re.sponsibility. .|

'!

.
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Table 1-1 - 1
:,;

- :(:

TYPICAI, N N N NHM ;
.

c

Ebgineerirg Mamfacturi g Mamfacturirg . |g j
.' Type of Eqn4 w nt Quality Requiremmts Process Procedures rh=14=v a Veriff r=Hm j1

'

Purchased Equipment Engineering Services Supplier *g 1%
ard Design Services NPSD Supplier * 14 s

i

Nuclear Ibel Ibel Engineering m m -@ |

Mamfactured Reactor Ibel Engineering m m -@ ,

Equipnent Engineering Services m m -@ 7

Engineering, R-S, Inc. Mar =ifacerdrg, R-S, Inc. @, R-S, 'Irc. j

Controls and InstrimmenHm Engineering Services Supplier * 1% -
Engineering, R-S, Inc. Mamfacturing, R-S, Inc. @, .R-S, Ire.

:
-.

i
,

!

. Designated supplier manufacturing procedres and design documents are ' reviewed 'and approved by GE1E* ,

engineering or $ orgardzations in accordarre with doctnented procedures.
-

:'

.

$

.'t
'

a

4

.1
<

i

' f

7
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!
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Table 1-2
,

Tf?ICAL IGSP0tEIETTN,4EIATICtEIPS MAIRIX

E6 RCiILd5 bTED NECSD MLRP R-S. Inc.

1. Initial contract negotiation C C P P P P P

2. Desip specifications C P P P

3. Design verification P P 'P

4. Project schedules (desip) P P P P P

5. Project schedules (delivery) C P P P P P

6. Licensir6 technical description P C C P

7. NSSS design ani develoFaent C P

8. Ebel design ani development C P P

9. GBE quality policy P C C C C C C
110. Product quality - C P P P P P P
1

g 11. Quality systans P P P P P P P
1 2 2 2

12. Product audits P P p p. p
1 2 2 2 2

13. Quality systan audits P P P P p p p

14 Krufacturing (F5C() P C C

15. R-S, Inc. Exufacturing C C P

16. Purchased equipnent ani services P P P P P

- 17. Installation Engineering and
services P P ,r: P

18. Preoperational & startup services C C P

19. Operating Plant Services C C P

20. Quality assurance records P P P P P P P

21. Inplement HIRs/FDIs (GDE
responsibility) C P P C

P - Prian responsibility
C - Contributing responsibility / relationship

1 Each fureticnal organization in the CDE is responsible for the quality of its own output.

8|2 @ conicts audits.
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2 = QUALI1Y ASSUPKG PRCGAM

2.1 GEtERAL
,

An overall @ pmgra is established, doctznented, and inplemented sich enempasses the collective
. activities and events with their associated responsibilities, efforts, equipent, procedures, interfaces,
and nanagement sich are necessary to provide the means to meet product quality objectives.

Since may projects are being processed by design, purchasing, services, and marufacturing organi::a- ~|8
tions sinultaneously, @ activities sich are described in the @ Progra are contiruously being applied
in support of the total GE scope of responsibility a:ti are applicable to each of the projects throughout
those phases of activity for sich the CBE is responsible.

The @ Progra described herein applies those quality systan elements necessary to provide assurance
that GDE supplied systms, services, ard v.mpuiums meet the quality requirements of the Owner exi ;

applicable codes, standards, and regulatory agency requirments 1his @ Progra is doctznented in formally .

controlled docment systems ard is inplemented throughout all phases of ruclear power plant design, field
services, construction. All systems, services, cmponents, classified " safety-related" are supplied in
accordance with this @ Progra. *

Training and experience q=14fications are defined for each position in GEE. In addition, the
progra provides for indoctrination ard training of persomel performing activities affecting quality in
order to provide assurance that appropriate proficiency is achieved ard maintained 1his indoctrination
arri training is carried out through various doctrented procedures, on the job training, personnel |8
contacts, and meetings. These training programs encompass inspectors, testers, shop personnel, ard
engineers, as opywe inte. Quality assurance, umufacturing, engineering, ard project / service |8r
organizations each develop their own requirements for training ard establish their own training programs.
The purpose of the traF g is to assure that personnel responsible for quality-related activities are
instructed as to the p pose, scope, and inplenentation of the quality-related maruals, instructions, and
procecbres.

1he @ Progra provides for conducting activities affecting quality urder suitably controlled
conditions, including the use of aeyweiiate equip:ent, suitable envimmmal corriitions, and assurance-
that prerequisites for the given activity have been satisfied. These prerequisites Inchde consideration
of special process controls and skills ard the need for special inspection and test equipnent where
required for verification of quality.

The quality system docmentation derives its authority and is structured frm the GE Corporate
Cmpany-wide Quality Policy down through each organizational level of the GDE. Responsibility for the
final review ard issuarre of the overall @ Progran rests with the GDE Vice President ard General
Manager. Responsible organizations and indiviamla within the GDE are inforned of the mardatory nature of
the various quality policies, manuals, and prrndrres through the GDE Quality Policies and Procedures
(P&Ps) issued by the GHE managenent. Quality related instructions, marnals, and inplementing procedures
assign responsibilities making them nandatory for gaality-related anninistrative functions. Shop
travelers, work orders, or other planning docments relative to =pe4N- projects, processes or work areas
are mardatory directives for persomel irrelved in harchare-related activities, such as production,
inspection, and test.

21

- -
___



.

NEDO-11209
3-31-89

. Ihe $ Progra provides for the regular management review, through audits or other appropriate*

mans, of organizations participating in the business, and of the status, adequacy, of that part of the
@ Progra for which they have designated responsibility.

'Ibe @ Progra is structured to emply with the GLNE cmmitments to the applicable quality-related
regulatory guides and #sI Stardards as docmented in Table 2-1. 'Ihis @ Progra provides for periodic
modification and/or updating of GE conmitments to cmply with quality-related regulatory guides and #51 '
Standards relating to the @E scope of supply. New or revised quality-related regulatory guides ard
reference standards are evaluated and deteminations made as to when, how, and to what extent they will be
inplenented. 'Ibe GEtE comitents to emply with regulatory positions, or NPC-approved alternate positions
to quality-related regulatory guides, are then ircorporated into the @ Progra documentation.

'Ihe TE camitments to cmply with applicable regulatory gnN not listed' in Table 2-1 are
doemented in the project licensing docments for each nx: lear power plant. 'Ibe NRC-approved licensing
docments for a specific ruclear power plant project establish the GE regulatory guide or alternate
position emmitments for that project. 'Ihe cacnitments to cmply with regulatory guides issued or revised ,

e e - nt to NRC apprtrial of the project licensing docuents are docurented in - hts to the
IPC-approved project licensing dacuments.

Classification of safety-related structures, systems, and major ccrpomnts is Am= meed in the
project licensing docments and the Project Master Parts List (MPL), and/or is provided throus con-
trolled docments to the affected GE organizations for inpleentation. Replacement parts not identified
in the project licensing docments are classified relative to safety inportance using either original or
current classification criteria.

2.2 QUALITI SEIM DCGERATIN

'Ihe GE quality-related activities are Am-red in a series of planned and coordinated policies,
procedures, maruals, and instructions defined as @ progra documentation. Activities and events empris-
ir,g the @ Progran ayywyciate to each @E organization are identified and docmented in formally

. 8| controlled document systes. Quality Assurance syste documents, ircluding @ maruals, are distributed to
a predninate list of key persomel as controlled copies. Revisions are distributed to the same list with
appropriate instructions for rapl==mt and disposition of obsolete doements.

'Ihou@ the basic scope of the quality systm MWad by the various organizations within the @E is
essentially the sme, each GE busiress organization has its own systs of guides, prow mes,
instructions, maruals, and other icplementing docmentation that prescribes the cethods for carrying out
its portion of the overall @ Progre. Each of these systes is unique, reintes to the activities of the
particular organizations involved, and is undergoing contiruous review, upgrading, and inprovement.

A brief description of the purpose and scope of each of the key de=me types governing @
activities which denanstrate the inpimentation of the @ Progra is presented below:

General Electric Corporate t'mpany-Vide Quality Policy (No. 20.1). 'Ibe Gereral Electric Corporate
Qupany-Wide Quality Policy, issued by the Corporate Eramrive Office, states. quality considerations and
requirments applicable to all General Electric products and services.

2-2
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GE tkclear Energy Qaality Policy (ib. 7N). The GEE Quality Policy, issued by the GDE Vice President |8
and General Manager, interprets tin Corporate Cmparry-Wide Qaality Policy and provides inplementirg
direction to the GRE organizations. Etis doctrent, which is part of the GDE Policies ani Procedures
doctrentation systs, establishes tiu quality policy for GRE products and services, assigns quality-
related responsibilities, and identifies interrelationships for policy inplmentation. The GDE Quality
Policy is applicable to all GUE organizations ard specifically requires that each CDE organization be in
full empliance with the applicable requirements of Cmpany Policy 20.1, Cmpany-Wide Quality, and
applicable GUE P6Ps referenced therein.

GCE Qaality-Related Procedures. The GDE Procedures are issued by authority of the GRE Vice President
and General Manager and/or GEE Staff-level canagers to establish procedures ard practices for those
quality systs elments requiring unifonn consideration ard application by several or all organizations
within the GRE.1hese policies arri procedures are part of of the GDE P6P ard are supplemental to the |8
GUE Quality Policy. They provido inpimenting direction in those areas where a stardardized, unifonn
approach is demed necessary by the GDE canagement. Listed below are the key quality-related GDE
Procedures:

o Quality System Requirensts (ib. 70-11):

'Ihis procedure supplments GUE Policy tb 70-1 and establishes the minfrun quality system require-
cents to be inplemented by GDE organizations in fulfilling licensing cm:nitments, contracts, and
intenul requisitions for the sale, lease, or transfer of GCE products and services to a custmer. |8

Personnel Proficiency in Quality-Related Activities (tb. 70-30):o

This procedure supplements GCE Policy Ib. 70-1 and Procedure 10. 70-11 and establishes the mininun
personnel proficiency requirments to be inpimented within the GEE in support of the QA Program,

Peporting of Defects and Nancmpliance under 10GFR21 (tb. 70-42):o

This procedure provides direction for GDE cmpliance with the requirments of tRC Regulation
10CFR21, Reportir6 Defects ard Ibncmpliance. Standard practices are established for all GCE
organizations for identifying, hmMng, evaluating, ard reportir6 potential defects in any
licensed nuclear facility or activity, or nonempliance with the provisions of an tRC regulatory
requirement relating to a substantial safety hazard.

Quality Assurance Program Manuals and Doctment Systems. Docments describing the y Program and prescrib- "

ing the detailed quality-telaced activities of irdividual organizations are prepared, issued, and
maintaired by the responsible organizations, such as: engineering, marufacturir6, and quality. assurance.
Such doctrnentation consists of, e.g., engineering operatirg procedures, QA plans and procedures, ard
inspection and test plaming. Key mamals and doctrent systms are:

o ADE Quality Assurance Program lianual (GDE) (IEE-20387):

This nurual describes the GEE Q4 Progran which meets all of the applicable regairements of Section
III of the A9E Boiler and Pressure Vessel Code. It has been accepted by the ASE as a basis for
issuance of a Certificate of Authorization.

2-3
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Ebgineering Operating Procedures (IEE-23.109):o

This mamal contains doctrrntation of the design control systan. The criteria of 100R50, Appersiix
B, are addressed in tie procMrres to the extent that engireering activities are imolved.

.Ibclear Services Procedure:o

docttnentation establishing unifonn courses of action for quality related2his mamal contains
services organizations activities, and establishes interface requirmunts and responsibilities for

al
clear services, engineering, and other caz organizations activities.

tm PracHea= and Procedures.o

This mamal contains doctrmntation describing specific reg.tirements and controls ~'for perfonning
activities for d ich the 1 4 is responsible,

Nuclear Flant Services QA Phmals:o

and controls forEach of these manuals contain doctmentation describing specific requirements
perfonning field service activities for sich the NPSD is responsible.

Advance Nuclear Technology Policies ard Instructims:o

7his mamal contains docunentation describing specific requirments and controls for perfouning
g activities for sich NTI is responsible,

Reuter-Stokes, Inc. QA }fanual:o

8 This mamal contains docunentation describing specific requirements and controls for perforning
activities for which R-S, Inc. is responsible,

!MxCM - ASME B&PV Code Quality Assurance Ibnual (NEDE-20910):o

This mamal contains a detailed description of the NF6m @ Progran established in empliance with
the applicable requirmunts of MHE Boiler arxi Pressure Vessel Code, Section III arxi Section VIII.
It has been accepted by ASME as a basis for issuance of Certificate of Authorization.

NF&CM - Practices and Procedures:o

These practices and procedures docucent tiw basic busfress policies, assigned responsibilities arvi
adninistrative instructions established by IRIM managment.

o ram _- QA cectim Administrative Routines:

These mMnistrative routires or procedures cbetment the aa.vities assigned specifically to tbe

8| TRIM S in order to control product quality.

2-4
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Inple:enting hmt Types. 'Ihe doeurent types listed below are representative of those used by the
various CE2E organizations to inple:cnt the @ Prograa.

Acceptance standards
Audit plans and procedres
Calibration procMrres
Corrective action procedures
Design control prmMrres
Engirnering drawings and specifications
Haniling, storage, packing and shipping procedures
Inspection instructions
Inspector and tester staap control procMrres
Material idenHficaHm_ and control proceckres
Measuring and test equipment control procedures
Nonconfonning material control procMrres
Preproduction quality evaluation procedures
Process and personnel qmlification prorMrres
Process control procedres
Prodrt/ process quality plans
Purchased unterial quality control plans
Purchased service quality plans
Quality assurance docunent control procedres
Quality assurance records specifications ard instzuctions '

quality control stardard instructions
Receiving irtWon plans
Shipment release control procedures
Supplier evaluation and selection prmarres
Test instructions

A network of policies, docunent systans, unnuals, and inplecentation docunents is designed to
prwide the $ Progran procedures, specifications, and documentation necessary to support tim CEIE
objectives of prwiding safe and reliable systans and sy.ar.nts, ani cmplying with the requirenents of-

applicable codes, stardards, laws and regulatory agency requirazents,

b

&
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Table-2-1

b NRC R.EGTJLATORY ~ GUIDE POSITIONS

.NRC Regulatory ANSI GENE Position
StandardGuide

-1 28 - June 7, 1972, " Quality N45.2-1971 Comply with the provisions of Regulatory Guide
1.28 (June 7, 1972) and-the requirements and

Assurance Program Requirements guidelines in ANSI N45.2-1971, except as fol-
(Design & Construction)" lows:

1. Section 4.3, first paragraph, third sen-
tence: This sentence is not considered ap-

,plicable since the first paragraph of Sec-
'

tion 4.3 identifies three alternate
methods for verifying or checking the ad-
equacy of design. All other sentences' of
Section 4.3 will be complied with.

2. Section 14, second paragraph, second sen-
tence; This sentence is interpreted to
mean that necessary- handling tools and
equipment will be used and controlled on
work under GE jurisdiction. -It does not
mean that GE will necessarily provide han-
dling tools and equipment. The provision
of such tools and equipment is a contrac-

tual consideration.

3. Section 18, fourth paragraph, first sen-
tence: To the extent required by con-
tract, GE will maintain records which cor-
rectly identify the "as built" condition-
of items as furnished by GE for the life
of the particular item, rather. than for
the life of the plant.

4. Section 18, fourth paragraph, second sen-
This sentence is not considered ap-tence:

plicable. Refer to the comitted GE posi-
tion on Regulatory Guide 1.88.

5. Section 19, second paragraph, first. sen-
tence: . This sentence i revised to read,
" Audits shall be performed, as necessary:

,(1) to provide

6. Section 19 , second paragraph, second sen-
tence: This sentence revised to read,
" Followup action shall be taken as needed. .. ;

This action may include reaudit of defici- '

ent areas."

1.30 - August 11, 1972 " Quality N45.2.4-1972 Implement regulatory position.
Assurance Requirements for the
Installation, Inspection & Test- ,

ing of Instrumentation & i

Electrical Equipment"

4
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Table 2-1

NRC REGUIATORY GUIDE POSITIONS (Continued)
NRC Regulatory ANSI GENE Po ss ition
Guide Standard

1.37 - March 16, 1973, " Quality As- N45.2.1-1973 Comply with the provisions of Regulatory Guide
surance Requirements for 1.37, March 16, 1973, including the require-
Cleaning of Fluid Systems & ments and recommendations in ANSI N45.2.1-
Associated Components of Water- 1973, except -as follows: Section 5, sixth
cooled Nuclear Power Plants." paragraph, recommends that local rusting on

corrosion resistant alloys be removed by me-
chanical methods. This reconsnendation shall
be interpreted to mean that local rusting may
be removed mechanically, but that it does not
preclude the use of other removal means.

1.38 Rev. 2, May 1977, " Quality N45.2.2-1972 Comply with the provisions of Regulatory Guide-

Assurance Requirements for 1.38, Rev. 2, May 1977, including the regula-
Packaging, Shipping, Receiving, tory position relative to ANSI N45.2.2-1972,
Storage & Handling of Items for except as follows:
Water-cooled Nuclear Power
Plants." 1. Section 3.7.1(1): GE will use cleated,

sheathed boxes up to 1000 lb rather than
500 lb. This type of box is safe for, and
has been tested for, loads up to 1000 lb.
Other national standards allow this; see
Federal Specification PPP-B-601. Special
qualification testing may be required for
loads above 1000 lb.

2. Section 3.7.2: Skids or runners shall be
used on containers with a gross weight of
100 lb or more. Skids or runners shall be
fabricated from .3x4-inch nominal lumber
size minimum and laid flat except where
this is impractical because of the small
dimensions of the container.

3. Section 4.3.4: Since title to equipment
generally changes hands at the time it is
moved off the supplier's dock into the car-
rier, CE will make these inspections "imme-
diately prior to loading" rather than
"after loading," as presently indicated.
To have this inspection, and possible re-
pair performed after loading presents le-
gal . complications, as once the equipment
antar the transport vehicle, the carrier
has some responsibility and our customer
has ownership.

4. Appendix Section A3.4.1(4) and (5). Dur-
ing printing of the standard, a transposi-
tion occurred between the last sentence of
(4) and (5). The correct requirements are
as follows:

(4) "However, preservatives for inacces-
sible inside surfaces of pumps, valves,

i

and pipe for systems containing reactor '

coolant water shall be the water flushable
type."

2-7
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i Table 2-1

MRC REGIJLATORY . GUIDE POSITIONS (Continued)-
NRC Reguintory ANSI GENE Position
Guide Standard

(5) "The name of the preservative used
1.38(continued) shall be indicated to facilitate touch-

.
g ,lt

5. Appendix Section A3.4.3(3): Inert gas blan-
kats are currently ced on the reactor

some of thepressure vessel (RPV) and on*

heat exchangers- supplied by GE. Provi-
sions are made for measuring and maintain-
ing the RPV blanket pressure within the re-
quired range during shipment and storage.
Heat exchangers or tanks containing carbon
steel which require an inert gas. blanket
will be inerted prior to shipment. During
storage, provision shall be made for mea- -

suring and maintaining the inert gan blan-
ket pressure wit 1.in the required range
within each pressurized purged ites or con-
tainer.

6. Appendix Section A3.7.1(3) and (4). GE
will work to the following requirement in
lieu of items (3) and (4): Fiberboardboxes shall be securely closed either with
a water resistant adhesive applied to the
entirsi area of contact between the flaps,
or all seams and joint shall be sealed
with not less than 2-inch wide, water-
resistant tape.

1.39 - Rev. 2 September 1977, N45.2.3-1973 Implement regulatory position.
" Housekeeping Requirements for-
Water-Cooled Nuclear Power
Plants."

1.58 - Rev.1, September 1980, N45.2.6-1978 Comply with the provisions of Regulatory Guide
the

" Qualification of Nuclear Power 1.58, Rev. 1, September, 1980,-including /ASME
Plant Inspection, Examination, and regulatory position relative to ANSI

H45.2.6-1978, except as follows:testing Personnel."
1. In lieu of paragraph 2.4 of. ANSI N45.2.6,

GENE personnel who are responsible for re--
viewing and approving inspection and test
procedures or . performing inspection and
test activities are considered certified
by the fact that they have been evaluated ,

on the basis of training, past . experience
and- performance on related jobs and found,
fully competent and qualified in the docu-
mented functions of their assignment. Non-
dest m etive examination procedures will' be
prepared or reviewed and approved, and per-
formed by personnel who have besn quali-

O fled to SNI-TC-1A.
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Table 2-1

NRC REGULATORY GUIDE POSITIONS (Continued),

NRC Regulatory ANSI GENE Position'
Guide Standard

1.58 (continued) 2. In lieu of the formal educational documen-
tation outlined in paragraph C.6 of Regula-
tory Guide. 1.58, Rev. 1, September, 1980,.
inspectors and testers who do not hold a-
high- school- diploma or the General Educa-
tion Development (GED) equivalent of . a '
high school diploma are evaluated on the.
basis of past experience and performance
on similar jobs to assure that_ they are-
fully qualified to perform their assigned
duties.

~1.64 - Rev. 2, June 1976, " Quality Nt.5.2.11-1974 Comply ' with the provisions of Regulatory Guide
Assurance Requirements for the 1.64, Rev. 2, June 1976, including the regula-
Design of Nuclear Power Plants." tory position relative to ANSI N45.2.11-1974,-

except for the following modifying ' provisions
to the second paragraph of Section 6.1 of ANSI'
N45.2.11-1974: ,

,
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'TableL2-1-
(Continuedk -NRC' REGULATORY', GUIDE POSITIONS'

NRC' Regulatory' . ANSI. .. .
GENE Possition'; i

~ ' Standard: Guide-
g s

e1.64'(continued).- -1. If, in an.-exceptional circumstance, the it

designer's immediate supervisor . is . the -
only technically qualified . individual-
available in the organization to perform a
design: verification by design review, this-

.

'

review may be conducted by.the; supervisor,,<

providing that: '

(a) . the justification .is individually.J
documented and. approved in advance by; the-
supervisor's management; and:

'

(b) QA audits cover frequency and effec-:
'

tiveness of use of supervisors as design.
verifiers, to guard against abuse.

'

2. An . individual who contributed to a given-
design may participate in a group verifica--
tion of that design provided that the indi-..
vidual who contributed to the idesign (a)
does not verify his. contribution to the de --
sign, and (b) does'not serve as the chair-
man or leader of the group verification ac-
tivity.

i

71.741 - February 1974, " Quality As- N45.2.10-1973 Implement regulatory position.
surance Terms & Definitions."

'A.88 - Rev. 2, October 1976,- N45.2.9-1974 Comply with the provisions of Regulatory' Guide
" Collection, Storage & Maintenance 1.88, Rev. 2, October 1976, including the reg '

' of Nuclear Power Plant Quality As- ulatory position relative to ANSI N45.2.9-
*

surance Records." 1971 ,.except as follows:. .
.,

1. Classification-e- !As. specified'in Section-
3.2.5, QA records : will be ' classified by 9-

|GENE as ." lifetime" or "non-permanent" in -

accordance with tho' definitions provided
: '
' - Lin' Sectiog 2.2 of ANSI N45.2.9-1974. '2he

supplement to cthis. alternate position
identifies ;the ' classification so assigned. ;

by CENE for'sach -QA1 record type and is -
baseds on~ the guidance furnished.in Appen-
dix A of ANSI N45.2.9-1974.

-1
2. ' Procurement - In accordance with the sec- )

ond sentence of Section'1.2, ANSI N45.2.9-
'

-1974, the GENE will ' identify- in ~ procure- |

ment, documents the QA records which are to- j
be supplied to'or maintained for .the- GENE i

:or the Owner by suppliers or subsuppliers, |

. including. those GE' organizations- other~ i

than the1 GENE. ,

j

See Supplement to Regulatory Guide 1.88'. .f*

Alternate Position on page 2-13. -
'

;
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Table 2-1

NRC REGTJLATORY GUIDE POSITIONS (Continued)
NRC Regulatory ANSI GENE Position
Guide Standard

1.88 (continued) 3. Storage and Haintenance - Records classi-
fied as " lifetime" will be furnished to
the Owner or stored and maintained in ac-
cordance with the provisions of Section 5
of ANSI N45.2.9-1974. In lieu of -the re-
quirements of Sections 5.2-5.6 for "non-
permanent" records, such records will be
stored .in metal file cabinets as permitted
in NFPA-1975 for Class 3 records to pre-
vent loss, damage, or deterioration and

germitmaintained in a manner designed to
accurate retrieval. " Nonpermanent re-
cords listed in the supplement, which are
generated by GENE or provided to GENE sup-
pliers in accordance with contract require-
ments, will be retained for period of time
as specified in the supplement to this al-
ternate position. After elapsed retention
times, " nonpermanent" records may be dis-
posed of at the option of the GENE or the
supplier. Concurrence with this disposi-
tion of nonpermanent records by the Owner
is through endorsement of the GE Topical
Report NEDO-11209 by its reference in the
Owner's Safety Analysis Report.

4. Indexing - The GENE will comply with a sub-
stitute to paragraph 3.2.2 of ANSI:
N45.2.9-1974, which reads: "Both lifetime-
and nonpermanent records shall be listed
in an index or system of indexes. The in-
dex or system of indexes shall include as
a minisam, record retention times and the
location of the records within the record
system. Index systems used by organiza-
tions for the retention of records shall
provide information which can be used to
identify equipment or material."

5. .Special Processed Recortis - The GENE will
comply with a. substitute' to' paragraph
5.4.3 of ANSI N45.2.9-1974, which reads:
"Special Processed Records -- Provisions
shall be made for special processed re-

and microfilm)phs, . photographs,to prevent damage
as radiogracords (such

negative,
from excessive light, stacking, electromag-
netic fields and temperature. These provi-
sions will be delineated in GENE internal
instructions which will incorporate, or
take into consideration, available manu -
facturer's recommendations."

1.94 - Rev. 1, April 1976, N45.2.5-1974 Not applicable to standard BWR scope of sup-
" Quality Assurance Requirements ply.

for Installation, Inspection, and-
Testing of Structural Concrete and
Structural Steel During the
construction Phase of Nuclear
Power Plants."

2-11
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Table 2-1

NRC REGULATORY GUIDE POSITIONS (Continued)
NRC Regulatory ANSI GENE Poazition

StandardGuide

1.116, Rev. 0-R, June 1976, N45.2.8-1975 Comply with the provisions of Regulatory
Guide 1.116, Rev. 0-R, June 1976, including

" Quality Assurance Requirements the regulatory position relative to ANSIfor Installation, Inspection, and N45.2.B-1975, except as follows: Regulatory
Testing of Mechanical Equipment Position 3 - comply with ti.a implementation'

and Systems" of Regulatory Guide 1.68 as described in
GESSAR, Chapter 14, " Initial Test."

.

1.123, Rev.1, July 1977, " Quality N45.2.13-1976 Comply with the provisions of Regulatory
Guide 1.123, Rev. -1, July 1977, including

Assurance Requirements for control the aegulatory position relative to
of Procurement of Items and N45.2.13-1976, except as follows: For items
Services for Nuclear Power Plants" within the GENE scope of supply, the third

sentence of ANSI N45.2.13-1976, Section 8,
Control of Nonconformances, paragraph 8.2,

item b., is revised to read: "Nonconfom-
ances to the contractual procurement re-
quirements or Purchaser approved documents
and which consist of one or more of the
following shall be submitted to the Pur-
chaser for approval of the recomended dis-
position prior to shipment when the noncon-
formance co".1d adversely affect the egd use
of a module or shippable component rela-
tive to safety, interchangeability, oper-
ability, reliability, integrity, or main-
tainability.

1. Technical or material requirement is
violated.

2. Requirement in Supplier documents,
which have been approved by the Pur-
chaser, is violated.

3. Nonconformance cannot be corrected by
continuation of the original manufac-
turing proce4s or by rework.

4. The item does not conform to the
original requirement even though the
item can be restored to a condition
such that the capability of the item
to function is unimpaired."

None issued N45.2.12-1977 Comply with the requirements of ANSI /ASME
"Requiraments for N45.2.12-1977.
Auditing of i
Quality Assurance

jPrograms for
Nuclear Power ;

Plants"

!

serial number or* A module is an assembled device, instrument, or pisco of equipment identified by
other identification code, having been evaluated by inspection and/or test for conformance to procure-

A shippable component is a part or subassembly of a device,
ment requirements regarding end use.or piece of equipment which is shipped as an individual item and which has been evaluatedinstrument,
by inspection and/or test for conformance to procurement requirements regarding end use.
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Table 2-1
~

NRC' REGULATORY GUIDE POSITIONS.(Continued)-
.

GElvE Po ss ition
NRC Regulatory. ~ ANSI

StandardGuide
,

N45.2.23-1978 Comply ..with the provisions of Regulatory Guide1.146 - August 1980, :1.146, August, 1980, including' the regulatory-. Qualification of Quality *

-Assurance Program Audit Personnel position.~ relative. to ANSI /ASME N45.2.23-1978,"
*

for Nuclear Power Plants."
except as follows:-

1. In lieu of the system to qualify lead audi-
tors, as covered - in paragraphs' 2.3 and ,

4.2, General Electric : management will
evaluate each' candidate for lead auditor-
on an individual case basis. Certifica-
tion of qualification will be documented'
showing (1) education, (2) major training ,

prograes, - (3) professional -licenses /cor-
tificates held, (4) general experience, ,

and (5) auditing experience of the candi- t

'.~ date leading to his certification as- a.

lead auditor. 'the Quality Assurance Man - 1 1

ager of the applicable' component reviews'
and detensines whether the candidate is or -
is not qualified to be a lead auditor.

,

2. For any new lead auditors initially certi-
fied after- August, '1981, a record will'.
made of the evaluation ,of the ~ candidate.
Such records will be classified nonperman-
ent and maintained with certification. ofJ
qualification.

,

' b
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t

I

r

,

d

W

2-13
\

,

.c

- '.? .g1,
_. . - - ,



,

: NED0111209?s

.;6 30-86

SUPPLEMENT TO THE
ALTERNATE POSITION ON REGULATORY GUIDE 1.88

SAFETY-RELATED AND/OR ASME CODE RECORD TYPES, -t

STORACE/ MAINTENANCE RESPONSIBILITY
+

-AND RETENTION CLASSIFICATION

Storage / GENE -

Maintenance Retention, ,

Responsibility Classification ,

A-1 Design Records

G LApplicable Codes & Standards used in Design
As-Constructed Drawings Nfg
Certified Design Specifications - Code Equipment 0,, L'

0 LCertified Stress Reports - Code Equipment
G LDesign Calculations & Record of Checks

(Design Verification)
G LDesign Change Requests (Engineering Change Notices)

Design Deviations (Nonconformance Reports) G L-

Design Procedures and Manuals (EOP Manuals) G,, A

0 .LDesign Reports _ (Nonproprietary)
G LDesign Reports (Proprietary)
G ' L'Design Review Reports
G A' Drawing Control Procedures (GE Drafting Manual)

(EOP Manual) G LGE-Approved Supplier Drawings and Procedures
NDE Specifications G,, L-

Operation and Maintenance Manuals 0,, L

Preoperation and Startup Test Specifications 0,, L
O LPurchase &' Design Specifications & Amendments 't

(including purchased part drawings for design
and build orders)

Purchased Part Drawings for items used in GENE G L

manufacture B
QA System Audit Reports G,,

0 'L
Quality Requirements Summary (CENE) Make

Reactor' Equipment)
Reports of Engineering Surveillance of Field N/A

Activity ,,
O LSafety-Analysis Report (CE Input) L

Stress Reports G,,
0 L

Systems Descriptions (Nonproprietary System
Design' Specifications) .

L
.

GSystems Descriptions (Proprietary System
Design Specifications) ,,

L
Systems. Process and Instrumentation Diagrams (P&ID) 0,,

O LTechnical Analysis, Evaluations, and Reports
(Nonproprietary Topical Reports)

G - LTechnical Analysis, Evaluations, and Reports
~(Proprietary-Topical Reports)

2-14
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SUPPLEMENT TO THE ALTERNATE POSITION-L
ON REGULATORY CUIDE 1.88 (Continued)

Storage / CENE
Maintenance Retention, ,
Responsibility Classification

A.2 Procurement Records (Procured Engineered Equipment)

Audit Reports G B

Procurement Procedures (NSP Manual) G,,- A

Procurement Specification 0,, 7

Inrchase Order (unpriced) including Amendments O .7
Purchaser's (GENE) Pre-Award QA Survey G,, B

Product Quality Certification 0,, 7

QA Records Binder (Specified Supplier O 7

Manufacturing Records)
Receivin5 ecords N/A
Supplier's A Program Manual C D

Welding Procedures G L

A.3 Manufacturing Records (GENE Make)
**

Applicable Code Data Reports 0 L
As-Built Drawings and Records (Parts G L

and Assembly Drawings) ,,
As-Bu!.lt Drawings and Records (Outline Drawings) 0,, L
ASME Code - Permanent Records Index 0 L
Certificate-of Inspection & Test Personnel G A

~

& Qtalification ,,
certificates of Compliance (Product Quality 0 L

Certification)
Cleaning Procedures G 10

Eddy-Current Examination Procedures G- 10 -

Eddy-Current Examination Final Results G L-
Electrical Control Verification Test Results G L
Ferrite Test Procedures G -10-
Ferrite Test Results G L,,,
Forming & Bending Procedure Qualifications G 7

Heat Treatment Procedures G .10 '
Heat Treatment Records G L
Hot Bending. Procedure- G 10
In-Process (Final) Inspection & Test Results G 10-

Insp. & Test Instr. & Tooling Calib. Procedures G C

& Records
Liquid Penetrant Examination Procedure G 10-
Liquid Penetrant Examination Final'Results G L
Location of Weld Filler Material G L
Magnetic Particle Examination Procedure G 10

Magnetic Particle Examination Final'Results G L

Major Defect Repair Records (except San Jose G L

Manufactured Code Items)
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SUPPLEMENT TO THE ALTERNATE POSITION
ON REGULATORY CUIDE 1.88 (Continued)

Storage / GENE
Maintenance Retention, ,
Responsibility Classification

.

**
Major Defect Repair Records (San Jose O L

Manufactured Code Items)
Materials Properties Records (except San Jose G L

-Manufactured Code Items ,,

Materials Properties Records (San Jose Code Items) O L
G LNonconformance Reports

Packaging, Receiving, and Storage Procedures G 10

(except those contained in QA Manuals) -j

' Performance Test Procedure & Results Records G L-

Pipe and Fitting Location Report G L
Pressure Test Procedure G 10

Pressure Test Results G L !

Product Equipment Calibration Procedure G C

Product Equipment Calibration Records G,, C

Product Quality Checklist (NF6CM only) O L
g

(when specified by QRS)
Purchase Orders for Material used on GENE G 10

Make Items
Purchaser's (GENE) Pre-Award QA Survey G B

QA System Audit Report G B

QA Manuals, Procedures & Instructions G A

Radiographic Procedures G 10

Radiographic Review Forms (except San Jose G L
Manufactured Code Items) .,,

Radiographic Review Forms (San Jose Manufactured O L

Code Items)
Radiographs (except San Jose Manufactured G E

Items) ,,

Radiographs (San Jose Items) O E,,,

Receiving Inspection Records G 7

Safety-Related Items Log (San Jose Manufactured G L

Items)
Ultrasonic Examination Procedures G 10

Ultrasonic Examination Final Results G L

Supplier Certificates of Conformance accompanied G L

by Special Specified Data 4

Supplier's QA Program Manual G D

Wolding Materials Control Procedures (except G 10

those contained in QA manuals) ,,,

Welding Personnel Qualification G .7,,, +

Welding Procedure Qualifications and Data Reports G 7

Welding Procedures G L
Work Processing and Sequencing Documents G 10

,
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SUPPLEMENT TO THE ALTERNATE POSITION
ON REGULATORY GUIDE 1.88 (Continued)

F

*

See legend. Records transmitted to owner are consistent with contract requirements.,,

Where GENE supplies QA records to the Owner, GENE will normally retain copie. asneeded for for GENE business purposes. The GENE records storage, however, shauld.
not be considered as Owner's second storage facility without GENE agreement.

,

,,,

For orders placed after June 1, 1978, this retention period is extended to 10-yearsfrom shipment of the product.

LEGEND

,

N/A - Not applicable to GENE (Owner or AE scope of Responsibility)
G - Retained by or For GENE
O - Transmitted to Owner
L - Lifetime retention (life of the item)
7 - 7 years retention (from date of generation)

10 - 10 years retention (from date of generation)
A - Retained for 3. years after being superseded or invalidated
B - Retained until corrective action is completed or 3 years (whichever is later)
C - Retained until recalibrated
D - Retained until purchase order is closed out
E - Retained for lifetime per NRC. request or until NRC permits their disposal

,
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3 DESIGN (XERDL

3.1 CDIERAL

1he design of strtetures, systes, ard w r_nts, i: controlled within'the various GD Ex

orpnizations to assure safe and reliable perfomance of products ard services to be supplied. The design
control processes are doctnented in practices and procadmes which establish the responsibilities ard -

* inter #acac of each orpnizational unit that has an assigned design responsibility.1he. practices ani
procedures irclude measures to assure that:

desip requirements are defired and design activities are carried out in a planned, emtrolled,~o

and orderly manner;

o apywpulate quality requirements and standards are specified in desi n doctroents;5

suitabh caterials, cmponents, and processes are specified in design doctraentatioI;o

apywpriate design verifice4m methxis are selected and inpleented by irdivhbals or groups.o

ret having direct responsibility for the original cbsign; and
,

design changes are controlled to the see level as was applied to the original design, irclud 'o

fag review and approval by the sme orpnization that performed the origiral review and
approval unless another responsible organization is designated by GENE maragement.

Each GE &R offered for sale is of a current product line which has been engineered as a " Standard
Plant" design for several ratings. The "Staniard Plant" designs, and clunges thereto, are reviewed for-

'

conformance to GE procbet safety standards and to applicmble NRC regulations independent of sales emmit<
ments, and are updated as necessary to assure empliarce with chages to these stardards and regulations.
Faiifications to the "Stardard Plant" for a parHcnlar sale are made only pursuant to the contract with
the Owner, provided safety and warranty conditions are not adversely affected. Since each ruclear systm
sale (called " project" after sale is made) is based on a " Standard Plant", it is ret necessary to' repeat
the review of the "Stardard Plant" design doctantatico for each project, but only to review the rodifi-
cations, if any, for each project.

The GDE engineering organtvaHms define ard A~-ne acceptable and approved materials, parts,
equiprent, and processes. The definition is av'rmted in controlled design . maruals ard ' standard
specifications. Stardard off-the-shelf edal itms are irc1mba. The stardard specifications are
reviewed, approved, and issued in accordance with the! engineering review systs. In addition, all'
equipent designers have available to the direct consultation services of materials engineers dring the
design action and design review phases. Application selection of materials is based upon this review ;

systs, ard review for suitability occurs during the engineering review for design ver4F4enHm action.
Were engineering experience identifies a need for testing ennfimation, suitable controlled q=tfica-
ticn tests are performed.

Each discrete GDE design is stbject to the GDE design control systs. The GDE design control
measures are applied to: analyses for perfomerce parmeters; reactor ytrysics; stress; thennal; hydrau-
lic; r=AtaHm; accidents; empatibility of materials; accessibility for in-service inepacHnN mainte-
narce and repair; and = pacification of criteria for inspection and test.

,
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'Ihe contractual design basis ard data unique to a specific project is defined to th) engineering
organizations by the authorizing management. "Be infomation is doc mented in the appropriateg
release docment, e.g. the Work Authorization (WA) or equivalent, sich authorizes ani initiates the
engineering w;Ik for the project.

3.2 DESIGN ItmFNZ CIIMOL

To provide assurance of structure, systs, and emporent interface ce==Hhility, GNE design
doctnents are distributed for infomation, review, ard coordination by affected design organizations. "Be
responsible engineer is required to have design docments zwiewed for interface cmpatibility by irdi-
viam1= having responsibility for the interfacing doctmentation in order to assure that there is no
conflict in the design objectives ard that the product resulting frcan the irearfae%g designs will
function as planned. Uben required by contract, design rh =ts are abo furnished to the Omer and/or
his agents to prwide for interface ce==Hhility review and coordination by Omer/ agent design organiza-
tions.

3.3 NUCEAR SIEAM SUPPLY SYSIEH

Design specifications and data sheets containing design basis ard other data for a specific contract
are developed by the design engireer based on tre applicable project /progra release document and issued
to the responsible design organizations in the early nonths following the receipt of an order. 'Ibe design
controlling docments prwide the basis for detailed systms, structure, ard cupent design and typi-
cally include the systs and structure design specifications, piping ani instrumentation diagrams,
process diagrams, functional control diagrams, and instrtment engireering ritgra:ns.

'Ihe design specifications, data sheets, and design controllin6 doctrnents in:orporate the design and
safety requi.unents for each plant. 'Ihese designs are subject to independent design verification within --

engineering, as described in Subsection 3.8. 'Bese designs are also reviewed by the project engineer for
each project before they can be applied to that project (see Its 2 of Table 3-1). 'Be project engineer
and project manager assigned to the particular project are responsible for overall project coordination,
but are not directly responsfole for the preparation of the engineering design or doctuentation issuei
for the project. 'Ihe various engineering organinHms of the GNE are responsible for the design and
design control activities for the GE BWR. Engineering personnel are au:horized to defire and prepare
perfomance parameters ani to cbcucent the design of systems and equipmt. 'Ihey obtain necessary inter-
nal engineering interface consultation and services as required 'Ihey provide final design apptwal in -
accordance with doctraented engineering practices and procecbres. Responsibility for internal design
doement control is vested in the engineerirs support organinHms of the GENE. Responsibility for

8| interface control with the Owner is assigned to the responsible project / service or progre manager.

In addition to the design s-4fications, data sheets, are design control doctraents, engineering
organizations issue gereral stardard design spaciff rmHens drich for designin5 spus.ua, dich satisfy
the systs ard structures requirecents. 'Ibese standard design specif4r=Hena identify applicable codes,
standards, regplations, ard other requirecents to be nH14=A to assure e~m14=nce with safety criteria, - ,

quality levels, and other erific- requirements which have been inposed to obtain acceptable quality,
safety, ard reliability. 'Ihese design specifications are subject to desip verification review prior to
issue. 'Ibe original issue and any m=c changes to the doctuent for the project are subjected to
review for project application by tim project engineer.

32 ;
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A design freeze revice is made of the engineering work after the design doctrents have been issued
ard the Owner has had an opportunity to review the for adherence to the contractual rapirments arri to
provide interface design data fran the balance of plant design (see Itern 4 of Table- 3-1). 'Ibe systern

-- design freeze review is made by a review tean coordinated by the review tean leaders, ard covers tb data
- sheets, the desi n controlling cbcuments, and the general standard design specifications described above.5
*Ihe tean ircludes (1) the project licensin6 engineer who participates in the review of the doeunents
against requireroents of the PSAR arxi arry applicable ==dnits, (2) the responsible design engineers who
participate in the review to provide rea==ey design information and who initiate and fonow through on
arrf required changes, arxi (3) the project engineer who participates in the review of the cbcu:nnts -
agairst the contract requirements.

Following inplocentation of any changes required as a result of the design freeze review, the design
|is considered frozen and further changes to th design doctuuntation will be nade only for the fonodng-

(1) requests by the Owner for charps fran the original plant as sold, (2) chaps to meet -reasons:
requirenents of applicable codes, stanistds, arri regulatory agencies, (3) feedback frun recent plant
startup testing or operating plant experience, or (4) other information identifyir6 changes required to
make a systern or equipmnt function properly arxi safely. Results of design freeze reviews are cbcumented
and filed in a controned manner for future reference in accortbnce with applicable codes, standards, and
regulations. For identification of those positions or organizations responsible for the various types of -
reviews held in GENE, refer to Table 31.

3.4 DESIGN OF PURGASED HNIIM

'Ibe design doctrxntation of GENE purchased + wits (including instrumentation arri controls and
materials used in the fabrication of GENE marufactured % wits) consists of one or note of the
following documents: equipnent purchase specification which specify general requirments, including
materials, processes, . worbanship, and acceptance ' criteria; purchased part drawings which show the
outlire and interface requirments; and specific daa sheets or project sheets which defire the project
unique requirements of the equipment. "[he reqxxisible ergineer prepares the specifications, drawin5s and
data sheets ard is responsible for assurin6 that thy conform to tie input recpirements such as the
project m, tb ruclear systan data sheets, systern design control docunents, interface control drawings,
the gereral design specifications, ard app 14rnble codes, standards and regulations. The designs are
subject to design verificatico review including a review to assure that the design doctnents meet' arrf
unique project requirments. Initial issues of purchase specifications for engineered eqaipment are
reviewed by purchasing and @ prior to supplier bidding. Changes to the cbcunents after tb purchase
order is placed, are controued as described in Stbsection 3.10, " Design Change Control".

'Ibe purchase cbcumentation identifies the nh,wnts, strh as drawings, procedures, e=1mlaHans, and
test data which nust be subnitted by the supplier for review and apptwal by engfreering arrl/or @ (see

Item 5 of Table 3-1).

Product design ard quality requirments are transmitted frun engineerin6 to purchasin6 through
controlled issuarre of d~'=nt= which identify tk prodxt arxi specify applicable drawings, specifica--

tions, arxi QA requirements. Initial issuance and revisions are controlled by written procecbres.

3.5 DESIN OF PIACKR EQUIPMENI (DiPCNENIS

Design cbetrentation for reactor equipmnt manufactured by NF60i consists of specific _ detailed
product drawings aug::ented by design and process specifications nra==wy to fabricate, inspect, and test
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the finished procbet. 'Dn responsible engireer assuros that the design desments confonn to the project
m , the ruclear systan data sheets, the systan design control docments, the general ' design ,

specifications, and the applicable codes, standards, and regulations before release to naufacturing the
design documnts are subjected to a design verification review and a review by cognizant unterials

8 engineers. Reviews are also corriacted with IHm Marufacturing Er6 neering and NF6m CW to1 assure ,

!
c<meibility with umufacturing and quality control technology and capability. Changes initiated after
this point are controlled as described in Subsection 3.10, " Design Change Control".

Product requirments are trans:nitted to hT6m through issuance of controlled Engirwering Instruc-
tiens (EI), or in tiw case of spare aM rerewal parts, by Requisition Instnrtion Sheets (RISs). 'Ibese
doctnents specify tte applicable drawings and specifications.

3.6 DESIM OF GMEDIS #D HEDEENIATIm

Tne systan design controlling doementation for controls ani instrmentation consists of design
specifications, instrtment engineering d!agrars, functional control drawings, and general controls and
instrtr:entation specifications which incorporate the general functional, envirornental, naterial, and
test requirements. The responsible engineer obtains interface re,iew of the doctments he has initiated
and assures that they unet the requirements of the project m, applicable ruclear systan data sheets,
systan design control doctnents, interface control drawings, ard general desip specifications, as wil
as the applicable codes, standards, and regulations. Reviewers include the project engireer and other
engireers responsible for systems or equipnent with which tiere exists a design interface. In addition
design verification review is perforned to assure correctress and empleteness of design, incitding
specification of the egiate quality requira:ents.

The detail design of controls and instrtmentation by engineering and subcontractor-designers enecin-
passes the generation of systen elmentary <mgrat:s ani connectbn diagrans, panel and rack arrangenent
drawin5s, purchased part drawings, instrttent data sheets, narufacturing drawings, and instruction
nauals. The instricent data sheets define the characteristic: af the measurable paraneters, the instru-
ment enviramental ranges, e<wef=, set points, and locations of instrtments required by the systan
design. These detail design doctments are subjected to design verification review. I'm detail design
unkes use of standard products and purchased +a which have been procured in accordance with
approved functional specifications, and qmlifiui for performance and design adequacy in accordance with
doctnented procedures by a separate testing Srtup. Design requirments, qualification, test reports,
calculations, and otler design data are reviewed for design adequacy in accordarre with doctraented
procedures. Product requirments are trarunnitted fran engineering to the unrufacturing organization
thwgh issuance of controlled docments which specify applicable drawings, specifications, and project
unique requirements. Ownges to the control and instrtuentation docments after release to naufacturing
are controlled as Wh=4 in Sthsection 3.10, " Design Change Control".

3.7 DESI m 0F ElEL

Nuclear systan perfounome requirecents arri bases for ruclear fuel are specified by Pxl Engineering
(FE). Detailed fuel drawings ani specifications are prepared and subjected to a design verification
review. hese docments are reviewed with IRai marufacturing and CB personnel to assure empatibility
with marufacturing and quality control technology ard capability prior to release for marufctture.
Changes to drawings or specifications are made through tie use of Engineering Change Notices (ECb) that
are reviewed for consistency with'n cognizant organizations, and are approved by the engineering
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- organization that approwd the original design. Design changes affectin6 systen design or the design of
non-fuel emed.= are reviewed for systan interface conpatibility with other affected organizations in
the CEE.

Product requiramnts are transtnitted frtxn engineering to narufacturing through issuance of con- o
trolled documnts bases which specify applicable drawings and specifications. Ebel Engireering also
specifies other p:nject unique requirements to NEThi throu@ the issuarre of controlled WAs and Els.

Design review, design release, ani design change control systems are fonm11y documented and inple-
mnted for all designs of fuel wets, and assenblies.

3.8 DESIGi VITIFICATIQ1

Desip verification is a process for an independent review of designs against design requireents to,

confinn that the designer's methods and conclusions aru consistent with requirenents, and that the
resulting design is adequate for its specified purpose. Product designs and each application thereof are
verified, consistent with contract requiremnts. Design veritt:ation is perfonmd and thc=nrad by
persons other than those responsible for the design using the mthod specified by the design organiza-
tion. 'Ihe methods of design verification include one or note of the following' design review, qmlifica-
tion testing, alternate or sinplified calculations, or checking. When qualification testing is used as
the sole mans of verifying design adequacy, a prototype or initial pro &ction unit is tested under the
nest adverse operational coniitions expected to be experienced by the product (see Itan 1 of Table 3-1).

For a given application, to additional verification is required for spare arxi renewal parts which
are the sam as those originally supplied. If spare or renewal parts for an application are of a modified
or different design fran the original design, the differences between the new part and the original part '
are verified for the application. If spare or renewal parts are used in a new application (a different
systan, different power plant, etc.) the designs are verified for the differences between the new and old
application.

3.9 TEAM DESIGN REVIDI

A tean design review is a formal independent evaluation of designs by persons other than those
directly respcusible arri accountable for the design 'Ibese activities are ongoing reviews of designs,
selected by engineering management to evaluate the adequacy of product designs ixx:luding concepts, the
design process, ethods, analyHen1 codels, criteria, materials, applications, or development programs.
When appbplate, design reviews are used to verify that product designs rneet functional, contractual,
safety, regulatory, in&strial codes and starriards, and GDE requiremnts. 'Ihe design review tem
selection depends on the pro &ct design and thn type of review. 'Ibe tean's technical empetence will fall
into three broad categpries: (1) those with' broad experience on _ similar proicts, (2) those with
speciali=4 technical expertise such as in heat transfer, meerials, structural analysis, etc., and (3)
those with a functional expertise such as umWacmang engireering, product service, legal, etc. (see
Itan 3 of Table 3-1).

3.10 DESIGi QWE GEIROL

FollowirB ssuance of engineering docunents, a design change control procadre is icplanented with
*

i

controls emuensurars with those applied to the origmal design. Measures for h m H"6 and
dispositioning errors arri deficiencies in the design and for detamining and inplanentin6 corrective

3-5
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actions are described in this section as well as Subsection 3.11, " Field Q1arge Control". % erd result,
after all changes have been ircorporated, is reflected in accurate drawings, specifications and other
documnts which fully describe the firal design for equipmnt supplied. The control procedure requires
that every change cust be docunented, design verified, approved by the responsible engireer, and reviewed
by the. appropriate interfacing ccxaponents. The responsible engireer is charged with the responsibility
for defining all other design docanents affected by the change, ard for resolving and coordinating
changes with other engineers shose docunents are affected. h Engineering Qunge Notice (MT) is used
for docunenting the change and its approval,

h mis are identified, issued, and controlled in accordance with documnted procedures. Copies of
the mis are distrikted to design interface personnel, includfrg the responsible engineer who approved
the change, the project uanager, and to engineering, unrufacturing, purchasing, ard Q4 personnel in other
organizations, as appropriate. Design changes affecting interface corriitions between Owner-supplied ard
gg supplied equipent are identified and reviewed by the project manager with the Owner or his desig-
nated representative. Such documnted changes are transmitted by the project nana6er to tM Nner or his
designated representative for inplermntation of design and field chmges, as appropriate, in his inter-
facing scope of supply.

3.11 FIELD QWE CDUEDL

After delivery of equipnent and during the installation and startup phases at the plant site, field
changes that becane recessary fall into tuo general classes: first, those generated by design changes,
and second, those initiated in the field as a result of unique field corriitions. In order to acccrplish a
field change on M furnished ww=Es, the responsible engineer processes a design change in
accordance with Subsection 3.10, " Design Qunge Control", arxi isstes a Field Disposition Instrtetion
(FDI) which identifies the ccuporents affected, the changes to be made, the parts to be replaced, the
source of the replacenent parts, the disposition of the parts replaced, the procedures to be followed in
making the cMnge, and the quality rec irments to be net. The responsible engireer is also responsible
for providing instructions for the curufacture or procurment of the replacerent parts, as applicable,
ard for assuring that instructions are issued for other projects requiring such changes. The design
documntation supporting the IDI is subjected to a design verification review and is reviewed by th
project engireer. The field change is then authorized by the project manager prior to distribution of the
FDI.

Een it becmes necessary to ship products to the site before curufacturing is ccuplete (ship short)
either by M or its suppliers, an FDI is issued which identifies the work to be ca:pleted in the field.
Such FDIs identify tk necessary engineering ard quality requirements.

Changes initiated by field organizations generally are the result of deviations frcin the planned
construction or preoperational conditions. In order to initiate action to accarplish a field change on :
GENE furnished cuupnits, the field organization generates a Field Deviation Disposition pequest (FD[R)
which identifies the deviation ard the proposed changes to correct or carpensate for the deviation. h
engineering and project muc mum organizations review the FD[R for ccepliance with the establishedw
design criteria acd for safety, performmce, ard furetional design requirements. If the proposed method
is found to be satisfactory, the IDIR is then reviewed ard released for field inpleentation. If the

theproposed cethod ' for correction cbes tot cccply with the established criteria arri requirenents,
responsible engineer disapproves the ID[R, and an alternate solution is presented by modification of the
FDER or by issuing an approved FDCR. If an IDIR results in a design change, _ docuents are ebnged by the
use of the RN. Een an FDiR irdicates an inherent prtblem which affects 'more tien one project, the
responsible engineer issms aw giate mis to effect changes to the design doctrents for all plantsw

3-6
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B -affected.1he EDIs, HIRs, and FDIs are formally identified, prepared, ard controlled .in accordance with .
.

doctamted procedres.'

..

-The - caE L iesen11ntion engineers. ard; technical ' specialists provide technical- direction oft

L O.rer-inpimented field changes dring the installation, preoperational eind startup testing phases.i Also,'
- verification of fleid change inpimentation dring the installation phase is accarplished by GHE-

surveillance of GE!f. supplied systars and wicuts. CDE inplenented changes at the site are performed
. and controlled under the direction of the GDE.

3.12 - DESIGN QWE APPLICATIGI
, y

1he systan for assuring controlled chanSes in the design has' been described in preceding; subsee-1 "

tions. In addition, when conditions adverse to quality or safety 'are identified in desigrs, they are -
doctmented with proposed corrective action and proposed project application of the corrective action.
1his is reviewed by awivydate ima-sment through a review board to finalize agreement on the' necessary;-

~

'idesign change action and the projects affected. Following managment. decision to apply-the errective -
action to specific projects, the responsible engineer makes the necessary design doctrant changes and~ ,

issues Material Request (MR) changes, Engineering Instruction changes, or. FDIs,' ubers appropriate, to-.- .1

''inplacent the design change. As 'a result, correc* .ve action is applied to all projects where action' to .- -

correct the cause of the condition is deemed appropriate (see Itan 6 of Table 3-1).

:

,

9

',
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Table 3-1 .. ha . ..,
.

TYFICAL DESIM MD AFFLICATIGi REVIBiS

,

f

Respmsible

Baview Type Baview Scope Oqpnizatim or Indivfami Text Reference

1. . Desip Verification prior . . Verification of correct Desipated design engineer See S(bsectim 3.8 '

to issue of & sign docu- treslation of require- for verification. "Desip Verificatim."

mentation mi charges ments and application,
thereto.

'

2. Project application incorporation of contract Project ergimer for each See Sthsection 3.3,

- review. requirments, project. "Mrlear Stean Stpply
Systan Desi p." ,

.f
'

- - 3. Te un design review to ' Evaluation of design for Review tean selected by See Sibsection 3.9* '

"rean Design' Review."
detennine adequacy of application of new safe- managment.

product design. ty, licensirg, or opera - '

tietw1 equirements.

|

4 ' Design freeze review ~ Design cmtract, arri Respmsible design, licens- See Sthsection 3.3,. -

licensirg' capatibility. ings and project ergireers. " Nuclear Stean Stpply
Design."

:

See stbsection 3.4,
5. Review of vendor design Vendor emplimee with - Each design ergineer

~ " Design of Purchased
for empliance withi . requirments;. design responsible for the equip-- ,

P m=mt. "i

purchase specifications, adequacy. ment design. E
.

6. Review of sigp1Firant Authorization of design - Managenent review board. ' See Stbsection 3.12,

design chega proposals. change and project ." Design Owge
. Application."application.;

- . :
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4 EOCURDETT DOCUPER GUIEOL

Measures are established and doctmented for the preparation, review, approval, ard control of
procurecent doctments to ' provide assurance that regulatory requirments, design bases, ard other
requirerents which are recessary to assure the requisite level of quality are ircluded or referenced in-
the doements for procurment of itms and services, ircluding spare and replacment parts ard
subcontractor design services. Design quality requirecents, such as documented in drawings and
specifications are prepared, reviewd, approved, ard issued by the opyivytiate engineering organizations,
prior to order pinmwit. Additional quality expliance requirements, such as supplier @ Progra:n .ard
docmentation requiremnts, ard provisions for source surveillarce and audit, are prepared, reviewed,
approved, and issued by @ orgarh ;cns for irclusion in the procuremnt cbetraent packages. Reviews of
the procurment documnts by Q4 persomel are made to provide assurarce that qt.ality requirements are -
ccr:plete ard correctly stated and that they can be controlled by the supplier ard verified by line-@
personnel. Purchase Specifications are reviewd and signed off by @ on an Engineerirs Review Fanorandan
prior to issuarce.

Le GEE docments for procurment of engireered equipnent are approved by tN responsible engineer.
@ develops @ requirements which are applied to each Material Request for engineered equipment or
services and which beccxne a part of the purchase contract. Each purchase order is avnilable to @ for
planning purposes.

Quality-related changes in procuremnt docunents are subject to the same level of control as was -
exercised in the preparation of the original procurement cocuments. 'Ihe GDE purchasing organizations
close out purchase orders only after ascertaining that all equip:ent and documentation has been received
and that the pertirent records accurately reflect the procurment actions. The pertinent records are then
stored ard caintained in a systmatic ard controlled manner in designated record retention areas for the'
length of eine specified by contract or other legal requirments.

The following information ard requirments are included in procurement doctments, as deemed
upptuytiate by line-@ engineers:

GE Supplier Quality Assurance Progran - Identification of the requiremnts of the @ progran too ;

be developed and inplemented by the supplier, such as design control docment preparation ard
control, purchased material control, control of materials, special process controls, inspection
and test control, control of measuring ard test equignent, handling, storage, and ship:ent
control, inspection ard test status control, runconforming material cea. m1, corrective action,
auditing, etc.

Basic Technical Paquirments - Drawings, specifications, codes, ini2strial standards, and theo
applicable requirments of those Regulatory Guides ani ANSI Stardards identified in Table 2-1,
with applicable revision data, test and inspection requirements, ircluding . test equipnent, .
special instructions, and requirments such as for designing, fabricating, cleaning, packaging,
hardling, shipping, and nonnal or exterded stora$e in the field.

Source Surveillarce ard Audit - Provisions for access to the plant facilities, records, ' and ~o
docmentation necessary for scurce surveillance or audit by the GBE, the Owner, or his agent
personnel when the reed for such access has been decennined.

|
2
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'IderH N H m oi. supplier docurmts ard records to be prepared,o Decumnt Requirments -

contzolled, retained, maintained, subnitted, or made avn11ahle for GENE review and/or approval.
Steh records irclude: drawings; specifications; procedures; procurment documnts; inspection
and test records; persomel and procedre qmlifications; unterial, chemical, and physical
property test results; and product quality certifications.

lower Tier Procurment - Dttension of applicable requirment.s of procuremnt docments to lowero
tier suppliers.

4-2
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5 DEMETICNS, IPDCEDOPIS, AND IEAWDCS

Doca,nnted instructions, procecizres, and drawings are utilized to cctmunicate quality regaire:ents
thmaghout all phases of design, purchasing, muufacturing, and construction. Activities affecting
quality, including cethods of ccuplying with 10CIR50, Appeniix B, are delineated, acccuplished, and
centro 11ed by such docments as policies, procedures, operating instzuctions, design specifications, shop
drawings, plaming sheets, test and inspection procedures, and standing instructions. Each organization
perfoming m-related functions, such as engineering, marufacturing, field services, and @ is
responsible for the preparation, review, approval, release, application, and maintenance of its own
documentation.

Cmponents, asserblies, and systans fumished by the GENE are inspected or tested in accordance with '
instructions and/or check lists written for the purpose of ccumunicating quality requiranents and
inspection and test methods to quality control (QC) inspection and test personnel.1hese instructions may
be ircluded on a shop traveler or be cbcuamted on a special inspection or test instruction, depending on
the mture or ecuplexity of the quality control operation to be perforred. The docunents define or
reference wpurlate quantitative criteria such as dinensions, tolerances, and operating limits or

-

qualitative criteria such as emparatiw s.orienanship smples or visual standards for determining that
inportant activities have been satisfactorily emplished h associated shop traveler or @ record
pzwides space for recording or stmping identification of the iniivh1 performing the inspection or
test ard is the record of the quality control operation. *Dds doctrent serves as evidence of empletion
of the operation and certification of the acceptance status of the itan(s) being inspected. Other
sections of the $ Progran description contain more detailed information corcerning the specific
docunents ecployed in prescribing quality related activities.

Apptwal and issuance authority for the various document types is in accordance with issued
procedures, h various GENE procedure naruals identify the individuals, organizations, or positions
responsible for apptwal and issuance of such prombres. 'Ibe GENE Policies and Procedures governing all
lower tier procaizres and maruals, is approved by the Vice President and Gereral Manager, GENE.

5-1/52 '
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6 DOCUMEh'r (INIBOL

Procecbres ard practices are established, cbemented, and inpla:ented to control the issuance ani
use of docu:ents which prescribe activities affecting quality, ircludirg: design basis specifications;
purchase specifications; test and inspection instrtetions; marufacturing, construction, and installation
drawings; operating procedures; ard @ plans and maruals. 'Ibese neasures provide assurance that
cbetnents, ircluding changes, are reviewed for adequacy and approved for relece by audiorized personnelard are pmrptly distributed for used at

the location eere the prescribed activity is perfotned.
Changes to documents are reviewd ard approved y representative of the sare or6anization that approved
the original docment unless another organization it specifically designated by ,wwtlate managanent.
1he designated reviewing indivicbal(s) has access to percinant background infonnation upon Wich to base
the review, ard is detennined by GEE mana6ement to have an adequate understanding of the requirunents and
intent of the original Av=mt.

'Ihrough established distribution ard ccxmunication systans, those participating in an activity are
furnished or apprised of current applicable instructions for perfoming the activity. Participatirs
organizations have doctmented prrad"es for control of these documents, and the changes thereto, to
assure use of the proper docunents and to prec1tde the possibility of use of We~4 or ire ,IatedoCLCents.

'Ihe GCE ergineering services organizations are assigned responsibility for t'1e initial distributico,
safeguardirs of originals and future retrieval of design docunents. Controlled distribution lists are
maintained to assure that distribution is to responsible irdivia mla arxi crganizations. The GUE
organizations utilize a design recort' retentiorg/ retrieval systan based on prints made fmn
microfilnAnicrofiche. When a cbement is issued or revised, the engineer #46 services organization
replaces the prior revision microfilm ard relocates it to an obsolete file.

GCE S-related configuration control docunents such as the Project Master Parts List, Work '

Authorizations, Engineering Instzuctions, Shop Travelers, Exk Orders, @ Plars, S Procecbres and those
docunents identified in Stbeerim 2.2 are controlled in accordance with the following provisions:

o Irdivid =1=
or organizations responsible for preparing, reviewir6, apprevig, and issuirg

documents ard their revisions are identified by higher level procerkes with appropriate
authority for such delegation of respansibility.

o
Interface < M = nt.s are developed, coordirmrui, controlled, and require mmm1 agreement
between the ineadeing organizations,

Assurance that proper <Mments are beirg used is ascertained by cognizant stpervisors and
o

verified by $ through ir-4m and audits.

Distribution lists are established by the issuing organization and irrlivia those indiviam1= oro

organi meinns with a need to know in order to fulfill their assigned respcrsibilities,

Pavised documents are distributed to those on controlled distrihMm of the original or prior
o

revision of the docunent. Distribution of danges or additions to issued maruals and other @
documents is made to a controlled distrihirim list with instztetions to the recipient as to
the disposition of the obsolete don =nts.

6-1,'6-2
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7 0'NIRDL OF REQMSED MGRIAL, MUIPMENI #U SERVICES

Proccames and practices are established ard docunented to provide assurance that purchased itans
and services, thether purchased directly or through subcontractors, confom to the procuranent documnt

b requiramnts. These measures irclude provisions, as appropriate, for the following: source evaluation ard
selection; review of procurement requiramnts; @ or engineering review of supplier documents; -
ugywytiate objective evidence of quality furnished by the supplier; surveillance, inspection, or. audit
at the source; and exmination or review of itans or services upon Jelisery or conpletion. Ibcumentation
of such requirements is originated and =te%ed by the cognizant @ organizations. Spare and renewal
parts that perfom safety related functions are procured to a level' of quality standards and controls
that are at least as strirz;,ent as those arployed for the purchase of the original equipnent.

Measures for evaluation, certification, or qualification, and selection of procuranent sources by
engineerin6 and @ personnel include the use of historical quality perforrnance data, source surveys
(including a review of the supplier's @ Progran), or source qualification programs. Specific provisions
for @ review, concurrence and audit of GENE supplier's @ Programs are delineated in purchase orders for

i
'

safety-related equipment or services. Suppliers of engineered equipnent and services : are required to
docment their @ Progran in accordance with the applicable elanents of ANSI 145.2 ard to submit their
documented @ Progran to tre GENE for review. Those commnts affecting emporent quality are resolved
prior to ccr:nencement of any work thich could be affected by the emments.

The GENE suppliers are stbject to audit / evaluation by line-@ personnel for evaluation of the-
| sufficiency of the supplier's @ Progran and for adequacy of inplementation. Each : supplier of
l safety-related equipnent or services is audited or evaluated initially to detemine acceptability of

their @ Progran. If acceptable, the supplier is placed on an approved supplier list. Following plament
en the approved supplier list, the supplier is either: (1) audited arrually to decemine the contirued

i

| acceptability of the supplier's program, or (2) evaluated annually to detemine if an atriit is required
during the upccaning year. When an evaluation is performed, the results are docunented and approved by
responsible $ personnel. This evaluation considers pertinent factors, such as: the results of previous
audits; history of perfomance of product and/or purchased service; effectiveness of inplanentation of .

| the supplier's ' @ Progran; ard the importarre, cenplexity, ad quality requiranents of the itan or
service concerned. Active suppliers of " safety related" itan L. audited at least every 3 years.* '

'

Source inspection or surveillance is perfomed by line-@ organizations as recessary to assure the
required quality of an itan or service. The @ organizations may elect not to perfom source inspection
or surveillance of supplier activities when the quality of the itan or service is to be verified by same.
other r.athod such as: review of test reports, inspection or review upon receipt, or by. the perfomarce of -
acceptance or installation tests. The @ representatives responsible for supplier audit and surveillarce
are typically assigned responsibilities as follows:

! o Review puzthase specifications and drawin6s to assure a cleat understardin6 of quality ')
}requirenents.
!

Participate in preptrd*4m reviews with supplier personnel to assure mmial understanding ofo

quality requiranents.

* May h satisfied by ASME survey

71
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Paview suppliers' detailed fabrication process sheets to assure proper sequencing and adequate-o
inprocess inspection, test, ard control.

- Witress and audit various qualifications, tests, inspections, and nordestructive examinations,o

Audit heat treatment, wlding, cleaning, preserving, packing, ard packaging activities,o

Review supplier $ records for catpliance with requirements,o

Audit supplier conforrarce with established prrv-adrres, such as:o

o Use of approved drawings and procedures

Use of approved pro &ct ard process quality plamingo

Use of inspection and test persomel who are organizatiomlly irdependent fmn productiono

ard schadiling persomal

o Documnt change control

o tbrconfoming untarial control
,

o Material identification ard treability control

o Control and calibration of neasuring agiimt

o Control of welding

o Ca plete product quality certifications prior to release of equipment for direct-to site
shipmnt.

A Proict Quality CerHficaHm (RC) or equivalent certification is transmitted with the agi4=mt
whenever safety-related itms are shipped to a mclear power plant. The docment certifies that the itms
identified therein are in ccrfonnance with the procurenent quality requirements, ircluding applicable
codes, standards, ard specifications as identified in docunents refererred on the certification. Ary.
rorconfonnances to procurecent quality requirerents that any exist on nodules being shipped are
identified or referenced on the certification. (Reference Stbsection 15.2, "Reportin6 . Of

8| lbnecofonnarres," and Table 2.2, GENE position on Reg Guide 1.123.)

.

I
'
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8 .um:munATION AND 02HROL OF MGRTAZS, PAltIS, AND (INPCNENIS
!

Procedres and practices are established ard dacmented sich prwide for the identification andcontrol of materials, parts, and sp-ds, ircluding parHally fabricated subasseslies. The
identification and control neasures are docmented in engineering, marufacturing,ard @ originated
docments, and are inpleented by the wwyslate marufacturing, services and '$ organizations.
Equipment wah, including subassed; lies or parts, are idanHff=4 ard controlled by serial nmbers,
part nmbers, or heat rmbers in accordance with GENE, ASME Code or regulatory requirements.

These measures prwide means for assuring that only correct and acceptable itms are used duringmamfacture. Ihysical identification is snacifi~i and uM14=t
to the maximm extent practical._ khen

physical idenHficaHr-t is eitkr inpractical or insufficient, physical separation, procedural control,
or other wwrlate means are specified. IdenHffr=Hm may be either on the item or on records
traceable to the itm. khere identification marking of an its is employed, tk marking will be clear
unacbig aus and indelible, and will be applied in stch a manner as not to affect the function or quality

,

of the its. Markings are transferred to each part of an its een subdivided so as not to be obliterated
or hidden by surface

treatnent or coatings, unless other means of unintaining identification areutilized
The identification and control measures prwide for relating an its of preciet (batch, lot,

part or assccbly) at any sta6e. fran material receipt through fabrication and shipnent to an applicable
drawing, spacifirmHan; or other control docment.

Materials, parts, or aup =s classified as " safety-related" are processed through and released by
@ Inspection. In=eHms and tests of material received frca suppliers are conducted in accordance with
the engineering drawing and/or receiving inspection instructions or plans developed by @ to assure
verification of material to tb requirments of the purchase order. Material is marked or identified in
accordarce with @ procedres to identify inspectice status and =4e=ht identification. As applicable -
materials traceability is prwided in accordance with docmented prneadr'is specifically required by the
ASME Boiler and Pressure Vessel Code.

Materials organ 4**Hms are responsible for =4emining raw material, purchased w=a, and
in-process material in a mamer sich preserves tk identification of the itms sile in the storage
areas. Material idenHffr=Hm is verified by the Materials or5anizations prior to release for assenblyor insem11=He,.

Final verification of correct idenHffe=Hm is are<=1hhed by @ persomel prior to ~release for shipping.

Itms shipped to the Owner are romally identified by neceplate or other ida*4Fie=H_m markin6 Cn
the itm. In those instances when it is rot practical to prwide nameplate or identification markings cnindividui1 ites, idanHffe=Hm infatim is prwided in shipping paperwork that is transmitted with
each shi;eent.

8 1/8 2
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9 CONIROL OF SPECIAL Mt0 CESSES

I
1

Procedras and practices are established ard doctnented to prm% assurarce that special prnca====
such as welding, heat treating, ard rmlestru:tive exanination are accmplished under controlled
conditions. ' These special processes are accarplished in accordance with applicable codes, standards, i

regulations, specifications, design criteria, and other special requiranents, using qualified personnel,.
procedures, arri equipnent.

Requirarents for special processes such as welding, heat treating, and nondestructive exaninations
are specified by owner's procuranent docunentation or m design documentation by the GENE engineer '

responsible for the design. Appropriate inspections and tests to assure control of these special proca==a=
are designated in test and in=pacMm procednes.

Marufacturing, Pield Service, S persomel, prneadrres, and equipnent involved or "H14*ad'in the |'8execution of control of spacial processes are q'=14ff ad ' to the requirunents of applicable ~ cadae and
stardards. Ibcunented evidence of the validity of such galificaticws is maie=%d for all such
persomel, procedres, and aq'i=-nt in accordance with applicable codes arxi stardards. Each cognizant @

.

organization has the responsibility of perindically rnonitoring these records to assure the continued
,

validity of all such g=14ficaHms. For spach1 processes not covered by existing enda= or standards, or
ubere proda:t requirunents exceed the requiranents of established codes or standards, the r=caccary .;
qualifications of personnel procedres, or eqd wnt are defined in aeywslate doeunmts.t ;

y

,

3

&
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10 Dcirtuari

Inspection of materials, equipent, processes, ani services is defined and executed in accordance
with established Q plans, procedares, or instructions to provide assurance that the itms confom to.

applicable drawin6s, specifications, codes, standards, and regulations.

Examinations or measurments are perfor:ned on item in process for each work operation where
necessary to provide assurance of quality, Final quality verification inspection activities (for release
to inventory or shipping), and in-process inspection of operation which are irueca=sible during final
inspection, are perfomed by QC personnel who are organizationally independent frm the kufacturing
personnel who perfomed the work being inspected. 'Ihese persomel report to the various QA managers and
include inspectors, test technicians, and Q4 representatives who have been trained to meet established
performance standards and are periodically evaluated to assure thei.r empetence in applicable quality
control techrologies.

Required accuracy of inspection and measuring devices specified is dependent on the characteristic
to be measured and the design tolerarres specified. If direct inspection of processed itms is inpossible
or inpractical, indirect control by monitoring of processing methods, equipent and persomel is
utilized. A cabination of direct inspection and process monitoring is provided when control is -
inadequate without both. M~" H en H ms , repairs ani replacements are inspected in accordance with
original inspection criteria or alternate approved criteria. Sanplin6 8 Primarily used to verify process1

parameter control and to verify acceptability of itms or lots where a high degree of confidence can be
assured through use of statistically significant smplirq; plans.

Doctraent Q4 plans, prnc<hes, or instructions are reviewd and approved by Q4 persxnel and provide
for the following, where app 11 cable:

Identification of characteristics or activities to be inspected.o

Identification of those responsible for performing the inspection operations.o

o Acceptance or rejection criteria.

o Method of inspection.

Recording evidence of empleting an imparHm operation.o

Identifying the ingacHm or data recorder and the results of the inspection operation.o

Qualification requirements of iniivMm1= perfoming inspecticos and examinations. (Refer too

Table 2-1 for the ccramitment to ecupliame with RsI M5.2.6).

Specification of any mandatory in=pacHm points beyond which work tannot proceed.without
!

o

wtwilata inrg.ut action.
j
|

Such infonnation is docmented in plaming doctrants which are wiwilate to the activity and have l

been issued for uM1kmHm by inspection or examination persomel.

Inspection results are cbcmented and evaluated by Q4 persomel prior to release of a prodxt for
;

shipent to provide assurance that inspection requirments have been satisfied and that proper records
have been prepared.

10-1/10-2
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11 'IIST OEIPDL

11.1 ITDDUCT 'ITEF PPDCRAM

A product test progratn is established to provide assurance that an testing required to chonstrate
tkt tk product win perfom satisfactorily in service is identified, perfomed, and documnted.
Product testir6 is performed in accordarce with Qi or engireering test procedures eich incorporcte or
reference the test requirments and acceptance limits contained in applicable engineering and Q\
docunents. Test requirments and acceptance criteria are normally provided by the organization
responsible for tk design of the product. 'Ihe product test progran covers all required test, ircitriing,
as gycupulate: developent testing, prototype q=lification testing, calibration testing of instrunents,
hvdrostatic testing of pressure bourtlary cuwiws, qdification testing of procured cupm.is,
in-process testing of manufacture ccuponents, or final acceptarre testing of empleted products.

Test proc a mes for GE carufactured equignent are rormany developed by QC engineers arryor -
development engineers in accordance with specified test requirements and reviewed by tk cognizant design
engineer. 'Ibese test procedures include provisions for assuring that prerequisites for the given test
have been cet for mandatory hold points (where applicable), for acceptace and rejection criteria, and
for appropriate methods of documenting test results. Prerequisites include such itans as ayyivyciate and
calibrated test equipnent, traired test personnel, completion status of the itan to be tested, suitable
erviremental conditions, arvi provisions for data acquisition and storage.

Test procech2res for procured equipmnt are based on engineering design, ASME code, ani other
specified requirements arri when prepared by the supplier, are approved by assigned GE engireering or Q\
personnel.

Product test results are docunented, reviewed, and evaluated by designated Q\ or engineering
personnel prior to release for shipnent to assure that test requirments hve been satisfied,

n.2 FREDFEBATI0tRL 'ITSTIM

'Ibe nuclear systan is made operational by the owner with technical direction prwided by @E
personnel. 'Ihe @E provides preoperational test specifications and instructions for @E supplied synts
and emponents.

Preoperational test specifications identify the systems and wwits which nust be . tested arri
state the requirements of tk tests racaccary to assure safe performance ci2rir6 testin8 Test
specifications are reviewed and approved by the ayyive late engineering ccrponent prior .to release.r

Preoperational test instnctions provide tb necessary information and tk essential. steps to be
taken to fulfill the requirements of tk preoperational test specifications.

'Ibe GEIE supplies field engineers arri technical =pacialf ats with extensive product knowledge and
preoperational testing experience to provide technical direction of the preoperational tests.

Upon empletion of preoperational tests, the T E Resident Site Manager and the Omer's
representative formally docunent tkt the tests have been empleted and that the results are in accordaree
with applicable specificat*ons arri instructions,

n1
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11.3 SIARIUP 'IHTIIW

Initial fuel loading, ruclear systan startup, and operatiomi testing are perforced by the Owner
with technical direction provided by GE personnel. To facilitate technical direction of initial fuel
2maing and power testing, startup test specifications and instnctions are provided by the GE.

Startup test specifications define the mirdnzn test progran for safe and efficient startup arxi
authorize and require the perfomance of the described tests.1he specifications limit arri define the
freedan for chmges during the startup test activities, h specifications he reviewed and apptuved by
responsible GE engineering persorrel arxi each required test is performed to the extent specified.

Startup test instnctions contain the twdxi test method arxi describe the steps mcessary to
perfom the test as required by the startup test specification. Other test methods may be mployed;
however, the resulting data aust be equivalent in all respects to the data which would result fran the
recamended test nethod. h results of analyses made to facilitate startup testing activities required
by the startup test specifications are included in the startup test instructions. 'Ibe startup test
instructions also contain criteria for judging the test results, utere applicable, and data arxi
"1m1= Hon sheets for analysis of the data on the site,

h TE supplies field engineers and technical specialists with extensive product kruuledge and
startup experience to provide technical direction for the startup test progrm. Results of the startup
tests are analyzed at the reactor site as the data becmes avniinhle and periodic reports of the results
of the prograrn are issued during the course of testing activities.

Upon empletion of startup testing, the TE Resident Site Pauser and the Owner's representative
fomally docwent that the startup tests have been empleted arri report that the results have met the
intent of the specifications, calculations, and instnetions.

t
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12 CCN20L OF MAS [ RING MO 'D!Er MUIPHENT .

.;
,

. A measurirg ard test equipment control progran is established and documented to prwide <

assurance that tools, gauges, instrunents, and other inspection, measuring, ard testing egtipwnt
ard devices used in activities effecting or evaluating quality are of the proper range and type,
with measuranent error limitations necessary to wrify confounance to established requirements.
Docmented instructions ani proce&res, dtich establish and specify the control progran for.

;
measuring and test agita =nt, are prepared, =femined, and inplemented by the responsible @ or
engineering organizations. 'I

:

Measuring and test equipment ard referetre standards are stored and calibrated in '

erwirornents which will rot adversely affect- their - arr,wacy. Environnent factors 4tich -are
considered include, but are not limited to: teaperature, huidity, vibration, elecaw,g-tic
interference, background radi=Hm; ist, cleanness, ard funes. To assure precision and accuracy,
inspection, measuring and test equipnent is identified and controlled in accordarre with -
docunented proced.zres. Certified standards having known valid relationships to national standards -
are uM1trad in perfouning the calibration and adjustment when such st Vals exist. If no
national standards, exist, the basis for calibratim is documented. Instrument calibration
includes verification that the instrument works in accordance with the manufacturer's instruction
manual when such manual exists. Een practical and within the limitations of the state-of the-art,
the reference standards used for calibration of measuring and test equipment shall have tolerances
no greater than 25% of the allowable tolerance for the equipnent bein6 calibrated. Reference |
standards shall be calibrated against higher level stardards of closer tolerance. 'Ibe aer racies

|'

of the measuring and test equipnent and the reference standards are cNsen such that the equipnent '

being enlibrated can be enlibrated and maintained within the required tolerarres. ' Calibration
measures are not enployed for rulers, tape measures, levels, and other such standard devices,
since their use is limited to rough measuring ftretions. I

Calibration and maintenance of === wing and test equipment are perfouned at appropriately
specified intervals. 'Ihe netkd and interval of ' calibration for each item of aada=nt is defined ,

and documented and is hamad on the type of equipnent, stability chas.tmistics,- required y

accuracy, ani other conditions mff-cHng measuranent control. Sparf al calibration is perfouned |.

when accuracy of the equipment is suspect or when other conditions warrant it. Een ir-eim. H

measuring, or test equipnent is found to be sigrif fir =ely out of calibration (as deramined by the
responsible en6 neer from the ares diere the suspect egtip=nt was last used), an evaluation is1

made and ~ rh,==nted to deteunine the validity of previous inspection or test results and the I

disposition to be mode of items previously 1 =;;=t-i or testad. If any ir-Hm. measuring, or j
test aq da=nt is fomd to be worn ard consistently out of calthratico, it is repedred or

;

repl aead.
l

. . :I
Records are maintained of enlibr=Hm and.maidmiumw activity, and itans of '=== ring and ' '

test aqda=nt are suitably ard uniquely NHMad by the responsible % organization to provide
for the traceability to their calibration test data and for visual deremination of ~ their
calthrations status. It is the responsibility of . each person utilizin6 ir-Hm . or test-

aqda=nt to assure himself that such equipnent is within the calibration &e data prior to
perfonning an inspectico or test operation. Test and inspection supervision is responsible for
enforcement of this prwision.

12-1/12-2
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13 HAsouru, smWE AND SEm!C
i

| Procedures ard practices are established, docunented, and inplemented in accordance with applicable

f codes, standards, and regulations to provide control of handling, storage, cleanin6 Packaging,
preservation, shipping release, ard shipping of unterial and equipnent to prevent damage, deterioration,
or loss during carufacture and shipnent. khen tw amry for a particular itan, special covehng, special
equipnent, or special environmental conditions, such as inert gas atmosphere, specific unisture content
levels, ard temperature levels are specified by the cognizant engineering organization, and their
existence is verified by S. As required, special markings or instructions are supplied to identify,
nnintain, and preserve a shipnent, ircluding irdication of the presence of special envirorments or the

! need for special control, such as shelf life lianitations. |8

khere necessary to control quality, instructions or guidance for site inspection, hardling, .

preservation, storage, and special controls are prepared and are trarmitted to the Owner prior to, or at i

j the time of ccuponent shipnent.
t

|
|
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14 ItEPECTICN, TESI, A!O OF12ATDC SIA20S

Procubres ard practices are established ard rh,rmnted to assure identification of inspection and
test status. These procedres ard practices provide for assurance that required inspections and tests are
perfomed ard that the acceptability of itms with regard to inspections and tests perfomed is readily
apparent throughout the marufacturing cycle ard is verified by @ prior to shipent to the owner.
Norconfoming iems are segregated ard/or clearly identified as such ard are controlled in accordan:e
with the raronfoming material control cr.asures described in Section 15.

The inspection and test status of items is maintained through the use of separate physical locations
or status iniicators such as: tags, markings, shop trawlers, stacps, or inspection records. Measures
provide for assuring that only items that have smea" fully cocpleted the required ing=-Hans and tests
are used in marufacturing or are released for shipnent. Een operations or inspections are performed out
of planned sequence, limit points are established beyoni shich work can not proceed until required
operations or inspections have been perfomed. 1he instructions for control of status irdicators,
ircluding the authority for application and rarrral of tags, markings, labels, or semps are cbetanented
in marufacturing or @ procedres,

i

!

|
1

I

,

:
!
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15 IDU2&UMIm }WIIRIAIS, PARIS, CR G2"JQENIS

- 15.1 CDIEPAL

Procedures ard practices are established and doctnented to previde for positive control of itms
which do rot confom to specified requirenents in order to prevent their inadvertent use daring
mamfacturing, or their release for shipent. Procedures have been issued within the GENE to p1 wide for
deteunining the cause of significant renconfomances, for the identification, doctuentation, segregaticn,
and disposition of _such ites, ard for the rotification of responsible ard other affected organizations.
'1hese prncedwes also delireate the responsibility ard authcrity for establishing disposition of
nonconfomances after w u.g iate review.

!bnconfoming itms are either accepted for use as is, repaired, reworked, returned to the supplier,
or scrapped in accordance with a properly doctmented disposition. Ibmonfoming items dispositioned as
" rework" or " repair" undergo reprocessing and reinspection in accordance with the original operational-
plaming and inspection instructions or special plaming approved by the responsible engineer and $.
Reworked material cust fully emply with drawings and specifications and- final acceptability
doctmentation is required for itms which have been reworked or repaired

For procured engineered equipent provided by suppliers for direct-to-site shipment, deviations are
processed on a Deviation Disposition Request (D[R) fom, or an equivalent fom approved by the GENE. .h
supplier describes the deviation on the Int and tr-amds the GENE disposition. 'Ihe deviations are
reviewed by the cognizant Design Engineer, Quality Control Engineer, ard Btrjer, who cosign the DIR and
irdicate the GENE disposition.

Cmpleted nonconformance reports identify the ronconfoming itan, describe the remonfomance,
specify the disposition of the romonfomance, prescribe any special inspeccion or test requirements, and
include signature approval of the disposition.

A disposition decision to "use as is" or " repair" a narconfoming item is made only after careful
review arti approval by a Material Review Board (IRB) consisting of a miniarn of tuo technically empetent

.

persons selected by engineerin6 and @ management. Before making disposition, the engineering'
representative cust detemine that uMWation of the itan in tie "as is" or " repaired" condition will

;

rot infringe upon the capability of the itan to satisfactorily perfom its interded functions ard cust 1

doctnent the rationale for acceptance. Items dispositiomd as scrap are deformed, defaced, or clearly
identified as unfit for their intended use ard rmoved frtra the processing area as soon as practicable.

Pror~nwes ard instructions are in place, which prevent or limit further processin6 of renconfoming
items perding a decision on their disposition. h $ managers have authority for stopping work in
process when such action is necauary to assure regtdsite quality.

Ihysical segregation of renconfoming itans within hold areas is used where pracHeal until
disposition is made; otherwise, ta6ging, marking, or other positive means of identification are used to.
effect control ard to prevent inadvertent use.

A systen is established by each @ organization to periodically. or continuously analyze
renconformarras through review of !EB action and scrap and rework,' to detemine trerds. Appropriate' - I
actico is taken relative to recurring defects ard their cause, ard the effect of corrective actions
taken. Reports of these analyses are doctnented and submitted to w, late managment.

15-1
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15.2 REPGTRU OF MNDEUMA!EES

For safety-related equipent unrufactured or purchased by the GDE, the GRE will identify and report
to the Owner at the time of shipmnt, throudt empletion of the IQC (or equimlent) arri attachmnts, those
nrconfonunces to procurermnt requirments affecting end use of modules or_ shippable mwsts 4tich are
dispositiored "use-as is" or " repair". For criteria and definitions for obtaining custmer apptwal for
such nonconfoamnces refer to the CDE position for NRC Pegulatory Guide 1.123, Rev.1, July 197/ (Table
2 1, pa6e 2-11)+

Modules or ccqur2its of nrxbles Mitch are fabricated accortiing to the requirments of applicable-

codes nust satisfy the requirermnts of the codes and applicable code cases. Identification arri
description of nonconformances of these parts are furrbhed to the Owner in accordance with code
requirermnts.

.

b
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16 CCERECTIVE ACTICN
-

.

|
1

Procedures ard practices are established ard doctmented which provide assurance that conditions
|

adverse to quality or renconfomarce such as: failures, malfunctions, deficiercies, ard deviations in
material ard equipent are prmptly identified, doctmented, ard corrected or otherwise handled in !
accordance with established procedures. Corrective action followp ard closecut procedures ptwide for
assuring that corrective action cmrnitnents are inplanented in a systmatic ard timely manner. Results of
such followup and closecut activities are peri ~*=Uy reported to welate levels of managment.
Corrective action doementation and request founs or femal letters are used to docment the
corrective-action-related requests, responses and followup.

Proce&res pzwide for significant conditions adverse to quality to be identified, their causes to
be detennined, ard for corrective action to be taken. Pertirent infomation is then doctmented to
responsible managa:ent through established cmounication systms.

Each cognizant CENE Q\ organization is responsible for the following-

Identifying, diaposing, and detennining the cause of chronic quality problems.o

Transmitting relevant infonnation to the irdividual responsible for taking conwtive action,o

Verifying to assure that corrective action is taken sich will preclude repetition of theo

problan or satisfactorily control the cause of the problem.

Contirmus surveillance of operating &R perfonnance is maintained Periodic contact by GB'E
personnel with plant operations personnel ptwides detailed infonnation on statistical perfourarce of the
plant, as well as narrative reports of equipnent malfunctims or failures. Autmatic data hardling
systans record and analyze the statistical infomation. 'Ihis infonnation is analyzed by the cognizant .
design +=E. and carefully urxtiusred for significant or generic equipment weakness. 'Ihis ptwides
feedaack to the responsible design +=d. to avoid repetition of the sam problans. Prcept
emmrtication to all operators of similar equipent is ptwided eenever significant or avoidable
problems are discovered. Inplacentation of appropriate design changes to assure corrective action on

GENE proicts is accmplished with procedures described in Subsection 3.10. " Design Change Control," and |g
Sthsection 3.11. " Field Change Gmtrol", as applicable.

,

4
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17 QUALITI ASSURAN2 PRIRDS

i

Procecbres arti practices are established and docmented to provide assurance that sufficient records
are prepared and emmlared as work is perfonned to furnish documentary eviderre that the prodJct j

quality is satisfactory and that other closely related activities have been perforrned satisfactorily. !
Requirments and responsibilities for record generation, aca = 1= tion, transmittal, retentim, and
mintenarre are docunented in these pInced2res. 'Ibe @ records are consistent with the requirments of
applicable codes, stardards, regulations, specification, and contract requirments and are adequate for )
use in effective managment of the @ Progre.

'Ibe $ records irclude steh dc:unentation as tN results of desi n reviews, inspections, tests,6 ,

sterial analyses, etc. 'Ihese records also frclude closely-talated data such is qm W4 car 4 m of |
personnel, procedures, and equipment and other docmentation required by al.p'i able codes and |
regulations. Inspection arxi test records, as a mi:dnen, identify the coupletion date of the inspection or I

test, the inspector or data recorder, the type of observation, the results, the %3111ty of the
item, and the action taken in comection with any rrrronfonnance roted. *Ihe @ records are identified, I

collected, stored, and maintained in a systemati: ard controlled mamer and are retrievable consistent
with the applicable GDE ard regplatory requirunents.

Each GDE business organization is responsible for collecting, filling, transadttin6, and/or
maintaining and controlling these quality-related records which they generate or cause to be generated in
accordance with Av=ced prncares. Narronformance reports (strh as irs and IIRs) are filed and
maintained by the cognizant lire @ organization. Corrective action reports and audit reports prepared by
14 are filed and maintained by 14. 'Ibese reports are made available to the Owner and IRC persomel for |8 ,

audit and review at GDE facilities upon request. !

For those itms for which there are in code requirements for record retention of transmittal,
designated @ records, such e outline drawings, purchase specifications, material property records or
inspection ard test data are pIwided to the Owner or maintained for him in accordance with the
contractual agrement with the Owner.

Records shich identify the "as built" condition of safety-related items as furnished by GDE shall be
trans:nitted to, or retained for, the Daner for the life of the ites.

Reference GDE position on IEC Reg Chide 1.88, Table 2-1, for cannitment to collection, storage arxi
g

mintenance of @ records and its supp1 ment (pa6es 2-13 to 216) for the types of $ records and their
respective retentim Hm.

1
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18 AUDITS

A cmprehensive systan of planned and documnted audits is carried out to verify product quality and
empliance with the @ Progran. "Ihis audit progran is designed to assure empliance with all aspects of
10CFR50, Appendix B, ircluding, as a mininun, the quality-related aspects of design, procuramnt,
marufacture, storage, shipmnt and GE supplied services, hse auilts are conducted at scheduled |8
intervals as docuented in audit schedule plaming or on a ranian unscheduled basis, or both, as
appropriate. h GDE instructions require that @ audits be conirted using pre-established written
procedures or check lists by appropriately trained personnel rot having direct responsibilities in the
area being audited. Audit results are documnted by the auditors and transnitted for review ani ccumitnent
of corrective action by managanent having responsibility in the area audited. Audit data are periodically
analyzed and reports initcating perforcance,trerds and the effectiveness of the @ Progran are prepared
and issued to responsible managment for review and assesscent.

After evaluation and agreec:ent on auilt finiings, the responsible managers take whatever action is
recessary to correct any ronecupliance revealed by the audit. *Ihe audit progran provides for follow up
action, ircluding any recessary remrHe of deficient areas, to assure that corrective action has been -

taken. Audits are performed to determine the following, as appropriate:

h adequacy of docunented @-related policies, procedures, instructions ani practices to neeto

their intended purpose of assuring product quality,

Cmpliance with quality-related policies, procedures, instructions, and practices,o

"Ihe adequacy of work areas, activities, processes, itecs of equipmnt, docments, and records,o

Product empliance with applicable engmeering drawings and specifications.o

'
Icplementation of corrective action in accordance with applicable procedures.o

'Ibe !@, by delegation fran the GE Vice President and G-eral Manager the GRE P6Ps, has

the responsibility for condteting @ audits of each of the Staff-level or5anizations that affect product
quality for the purpose of appraising the quality of the products and the effectiveness of the quality g

'

systans. 'Ihe l@ is required to prepare plans each year, for the conirt of anlits which will assure that
the quality systans established by such Staff-level organizations is audited at least annually.

GEE Staff-level organizations are required by the CBE P&P % perfoun anmal self-audits to

detennine the effectiveness of, and verify empliance with, arsigne.1 portions of the @ Progran. Each
organization prepares plans for the conduct of internal audits prior to February 1 of each year so that
during the course of each year all aspects of the @ Progran are ircluded in at least one self-anilt.
More frequent audits or unasurements may be conductra when dictated by any of the following
ciremstarres: (1) hn significant changes are made in functional areas of the @ Progran; (2) when a

'

systematic, independent assesment of progran effectiveness or prodet quality or both is considered
recessary; or (3) when it is recamry to verify inplanentation of required corrective actions.

Staff-level organizations are organizations, other than t@, reporting to General Manager, Nuclear*
g

Operations or Vice President & General Manager, GE; or equivalent.
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The G E suppliers' quality-related systans, procedures, processes, operations, in-process and
finished products, and doctmentation are subject to atriit by the cognizant line-@ organizations. Audits ,

- are used to assess the adequacy of quality-relatec' systems and procedures and empliance thereto, and to
evaluate the effectiveness of inspection operations and other product controls "@ Requirments" Milch

are included as part of the purchase specifications for engineered equipent inportant to safety, require
- GE suppliers to grant neca" to the GE QC Representative for audit arx1 review of applicable design,
marufacturing, and quality control records, reports, and documnts.

Audits of @E suppliers of safety-related engineered equipent are conirted by @ Representatives
at least every 3 years, or more frequently, based on the follerAng: (1) Inessce, emplexity, and
quality requirments of itan or service; (2) the results of previous audits; (3) history of perfomance
of product and/or purchased service; or (4) effectiveness of inplamntation of the suppliers @ Progran.
For those years dwn an audit is tut planned, a fomal evaluation of the supplier is perfomed to
dstemine if a re-audit is required dring the upcoming year (refer to Section 7 " Control of Purchased
Material, Equignent, and Services").

t
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