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ROBERT L, FERGUSON

POSITION.'lANAGING DIRECTOR

EDUCATION: BS

EXPERIENCE:

1978 — 1980 DEPUTY ASSISTANT SECRETARY FOR U.S

DEPARTMENT OF ENERGY'UCLEAR REACTORS

PROGRAMS

~ RESOURCE PLANNING

~ NULTIPROGRAM NANAGEMENT

0 REACTOR CONSTRUCTION PLANNING

0 REACTOR OPERATIONS PLANNING

1973 1978 DIRECTOR@ FAST FLUX TEST FACILITY'OE

0 NUCLEAR REACTOR CONSTRUCTION

0 PROJECT NANAGEMENT

~ OPERATIONS PLANNING

1971 - 1973 ASSISTANT NANAGER FOR PROGRAMS> RICHLAND

AEC OFFICE

O FUEL DEVELOPMENT

e FUEL CYCLE

0 NUCLEAR DEVELOPMENT

1961 — 1970 REACTOR SAFETY ENGINEER> CHICAGO OPERATIONS

OFFICE AEC

0 REACTOR SAFETY

0 REACTOR OPERATIONS



\

ALEXANDER SQUIRE

POSITION: DEPUTY NANAGING DIRECTOR

EDUCATION: BS

EXPERIENCE;

1971 — 1979 PRES I DENTS WESTINGHOUSE 8ANFORD CORPORATION

0 REACTOR DESIGN AND CONSTRUCTION

~ REACTOR DEVELOPMENT

~ FUEL DEVELOPMENT AND FABRICATION

1968 - 1971 DIRECTOR OF PURCHASING AND TRAFFICS

HESTI NGHOUSE ELECTR I C CORPORATION

. ~ PROCUREMENT

0 LOGISTICS

1962 — 1967 6ENERAl NANAGERp PLANT APPARATUS D IVIS I ON

NEST INGHOUSE ELECTR I C CORPORAT I ON

~ NUCLEAR EQUIPMENT AND APPARATUS DESIGN

AND PROCUREMENT

~ NUCLEAR SYSTEMS CONSTRUCTION AND OPERATION

~ CONTROL OF EQUIPMENT AND NANUALS FOR

NAINTENANCE AND REFUELING OF NAVAL

NUCLEAR REACTORS

1950 - 1961 PROJECT NANAGERp BETTIS ATOMIC POWER

LABORATORY

0 DEVELOPMENTS DESIGNS NANAGEMENT OF

INSTALLATION AND TESTING OF NAVAL

NUCLEAR REACTORS

~ DEVELOPMENT OF ORIGINAL NATERIALS> ltELDING>

AND QUALITY CONTROL SPECIFICATIONS FOR

OPERATING REACTORS





WASHINGTON PUBLIC POWER SUPPLY SYSTEM

NUCLEAR SAFETY

G. O. BOUCNEY
DIRECTOR

MAY 1981

LICENSING

4. C. SORENSEH
IlANAQfR

OPERATIONAL
NUCLEAR SAFETY

4. l. SAIAO
MANAQQ

DESIGN ds NUCLEAR
SAFETY ASSESSMENT

j. L. AODITON
lalNAGKR





G, DONALD BOUCHEY

DIRECTORS'UCLEAR SAFETY

BSNE, MSNE, PHD

POSITION:

EDUCATION:

EXPERIENCE:

1975 — 1980 DIRECTORS'PERATIONAL AND EXPERIMENTAL

SAFETY DIVISION> FFTF PROJECT OFFICE

0 FFTF SAFETY AND LICENSING

0 FFTF CORE ENGINEERING

1972 — 1975 REACTOR ENGINEER/SYSTEMS ENGINEERS U Ss

ENERGY RESEARCH R DEVELOPMENT AGENCY

0 FFTF DESIGN

1967 - 1972 SUPERVISORS'UCLEAR REACTOR
LABORATORY'NIVERSITY

OF TEXAS'USTIN> MECHANICAL

ENGINEERING DEPARTMENT

0 RESEARCH

0 LICENSED SRO

0 RADIATION DETECTION AND HEALTH PHYSICS

0 TEACHING



DE PARTHENT: NUCLEAR SAFETY

INFORHATION ON NUCLEAR SAFETY HANAGEHENT AND STAFF

AS OF ~ 8/31/81

Page 1 of 1

DEGREE(S)

PRINCIPAL
EXPERIENCE AREA OF

WPPSS POSITION TITLE WPPSS/OTIIER/TOTAL EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

G. D. Bouchey BS Nuclear Eng.
HS Nuclear Eng.
PND

Director, Nuclear Safety 10 mo./17 yr./18 yr Safety 5 Licensing
Core Engineering
Design

Research U. S. Dept.
Radiation Detection of Energy
Health Physics (FFTF)
Research/Teaching

Director,
Operational
5 Exper-
imental
Safety Oiv.

S. E. Bussman None Administrative Assistant. 1 yr./2 yr./3 yr. Administration Secretarial Peppermill,
Inc.

Office
anager

+ Registered P..E., Washington.
yRegistered P.',E., othe~ state(s).



DEPARTHEIP. LICENSING
'I

INFORHATION ON NUCLEAR SAFETY HANAGEHENT AND STAFF'age I of

PRINCIPAL
EXPERIENCE AREA OF

DEGREE(S) WPPSS POSITION TITLE WPPSS/OTHER/TOTAL EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER TITLE

G. C. Soreqsen BS Hechanical
Engineering

Hanager, Licensing 8 yr./7 yr./15 yr. Licensing Hechanical
Engineering

Amphenol Sams
Division

Project
Engineer

R. H. Nelson BS Hechanical Hanager, MNP-2 Project
Engineering Licensing
Nuclear Option

2 mo./2) yr./21 yr. Nuclear Eng. NSSS Design
Hech. Eng. Design NSSS Licensing

Chemical Eng.

General
Electric Co.

Senior
Licensing
Engineer

A. G. Hosier

K ~ M. Cook

K. A. Hadley

R. G. Joshi

BS Electrical Eng Hanager, MNP-I/4 Priject
HS Nucl. Eng. Lfcensfng

BS Hechanfcal Eng Hanager, WNP-3/5 Project
Nuclear Option Licensing

HS Hechanical Eng
ABC Courses (GE)

BS Hechanfcal Eng. Engineer I
BS Industrial Eng.
Naval Nuclear

Power School

BS Electrical Eng. Senior Engineer
HS Nuclear Eng.

5 mo./18 yr./18 yr.

16 mo./20 yr./21 yr.

1 mo./15 yr./15 yr.

2 mo./14 yr./14 yr.

Licens ing
Nucl. Eng.

Nucl. Eng.
Licensing

Mechanical Eng.
Industrial Eng.

Licensing Eng.
Nuclear Eng.

Analysis

Hech. Eng.
Safety Evan

Operations/Hafnt./
Systems

Generic Issues

IfiC Eng.
Electrical Eng.

Westinghouse

General
Electric Co.

estfnghouse

tone fi Mebste
Energy Corp

Senior
Development
Engineer

Senior
Licensing
Engineer

Cognizant
Design Engr .

Licensing
Engineer

P. L. Powell

A. J. Hoore

+ Registered P.
<Registered P.

BS Electrical Eng.
Naval Nuclear

Power School

BS Physics
Grad. Studies in

Heterology

E., Washington.
E., other state(s)'.

Engineer I

Project Engineer I

4 yr./7 yr./11 yr.

2 yr./12 yr./14 yr.

Nuclear Eng.
Electrical Eng.

Safety Analysis estinghouse
Administrative Eng.

Operations at FFTF f)uality Assurance estfnghouse
(Operator Trafnfng
NDE/NDT Training
Lead Audfto

Admin.
Engineer

Reactor
Operator

k



DEPARTMEtIT: LICENSING

INFORMATION ON NUCLEAR SAFETY MANAGEMENT AND STAFF

AS OF: ~O

Page of

l

DEGREE(S)

PRINCIPAL
EXPERIENCE AREA OF

WPPSS POSITION TITLE WPPSS/OTHER/TOTAL EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

C. D. Taylor Licensing Assistant,
WNP-2

8 yr./ /8 yr. FSAR Amendments NRC I)uestions

+ Registered P E., Washington.
<Registered P E.. other state(s).





INFORMATION ON NUCLEAR SAFETY MAttAGEHENT AND STAFF

ttAME

DEPARTHE T: OPERATIONAL

DEGREE{S)

PRINCIPAL
EXP ER IEttCE AREA OF

WPPSS POSITION TITLE WPPSS/OTttER/TOTAL EXPERTISE

AS OF:

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER TITLE

Q. L. Baird

C. H. HcGilton

AB Mathematics
HS Physics
PhD Physics

HS Metallurgy
ORNL Schoo'1 of

Reactor Tech.
Licensed SRO on

Cooper

Manager, Operational
Nuclear Safety

Manager, SEG WNP-2

6 mo./23 yr./24 yr . Nuclear Eng.
Reactor Physics

8 yr./10 yr./18 yr. Reactor Operations
Operations Supv.

at WNP-2 (7 yr.)

Nucl. Safety Tech.
Reactor Operations

Nuclear Eng.

Westinghouse

Northern State
Power

Hanager,
Operational
Nuclear Sfty

Operat fons
Engineer

S. C. Benison BS Hechanical Eng. nager, SEG WNP-I/4 8 yr./9 yr./17 yr. uclear Eng.
echanical Eng.

Reactor Operations estinghouse Senior Pro).
Engineer

D. W. Coleman BS Hechanical Eng.
HS t<echanical Eng.
Grad. work in

ttuclear Eng.

Manager, SEG WNP-3/5 6 mo./12 yr./13 yr. echanical Eng. Nuclear Eng. S. Dept. of Nuclear Eng.
Energy

F. D. Frfsch BS Hechanfcal Eng.
Licensed SRO at

Hfllstone 1
& Pilgrim

Principal Engineer 6 yr./15 yr./21 yr. echanical Eng.
eactor Operations

Start-Up Testing General
Electric Co.

tart-Up
peratfons
uper-

intendent
R. G. DaValle

A. K. Yee

BS Engineering

S Physics
Physics

PhD Physics i

rad. work fn
ttuclear Eng.

I

Senior Engineer

Principal Engineer

8 yr./7 yr./15 yr.

4 mo./31 yr./31 yr

Reactor Operations
Control Room Human

Factors Review

ttuclear Eng.
Reactor Analysis
Safety Analysis

General Eng.

Nuclear Safety Tech.

Bechtel Power r. Field
chedul fng
ngfneer

ltestinghouse rfncfpal En

+ Registered P. E., Washington.
VRegfstered P. E., other state(s)'.



INFORHATION Ot! NUCLEAR SAFETY I1ANAGEHENT AND STAFF .

DEPARTHE)T: OPERATIONAL NUCLEAR SAFETY AS OF: 8 /31/81

Page 2 of 2

I DEGREE(S) WPPSS POSITION TITLE
EXPERIENCE

WPPSS/OTHER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER TITLE

H. 0. Zentner BS Physics
HS Nuclear Eng.

Senior Engineer 1 mo./8 yr./8 yr. Nuclear Eng.
Physics

Reactor Analysis
Reactor Operations

Brookhaven Research
National Lab. Engineer

R. H. Norrfs BS Hechanfcal Eng
HS Hechanical Eng

Prfncfpal Engineer 5 yr./10 yr./15 yr Hechanfcal Eng. Nuclear Eng.
NSSS Design

General Program
Electric Co. Hanager

+Registered P. E., Washfngton.
vRegfstered P. E., other state(s);.





~ DEPARTHEN

INFORHATION ON NUCLEAR SAFETY MAMAGEtgNT QD SQQ

DESIGN AND NUCLEAR SAFETY ASSESSMENT

PRINCIPAL
EXPERIENCE AREA OF

DEGREE(S) WPPSS POSITION TITLE WPPSS/OTHER/TOTAL EXPERTISE

AS OF:

SECONDARY
AREA OF

EXPERTISE

Page I of 2

PREVIOUS
EHPLOYER TITLE

S. L. Additon BS Hathematics
HS Nuclear Eng.
BA

Manager, Design 6 Nuclear
Sa fety Assessment

7 mo./13 yr./14 yr. Thermal Hydraulic
6 Plant Dynamf
Analysis

Nuclear Safety Westinghouse Manager,
Systems
Design

J. W. Sale BS Hechanical Eng
HS Hechanical Eng
Reactor Operation

Manager, Desing Assessment 3 yr./18 yr./21 yr, Hechanical Eng. BOP System Design Pacific Gas 6 Mechanical
Fire Protection Electric Co Engineer

R. 0. Vosburgh BA Physics/Hath
MS Physics

Manager, Nuclear Safety
Analysis

1 yr./16 yr./17 yr. Nuclear Eng.
Transient Anal.

(T-M Neutronic)

Risk Assessment Babcock 6
Wilcox

Senior
Engineer

S. H. Baker BS Hathematics
HS Nuclear Eng.
PhD Hathematics

Manager, Nuclear Safety
Standards 6 Technology

7 mo./16 yr./17 yr. Mathematics
Nuclear Eng.

Reactor Operations U. S. Dept of Safety I
Energy-FFTF Operations

Staff
C. J. Foley

R. A. Hazen

BS General Eng.
HS Nuclea~ Eng.

None

Principal Engineer

enior Engineer

7 mo./15 yr./16 yr.

6 mo./19 yr./20 yr.

Mechanical Eng.

BWR Systems

Nuclear Plant
Start-Up Supv.
(1975-1980)

BOP

estinghouse

General
lectr ic

Principal
Engineer

Senior
pro)oct Eng.

E. 0. Shoua

+ J. H. Kenderson

BS Electrical Eng.
HS Structural Eng.
PhD Haterial 6

Applied Mech.

BS Nuc'lear Eng.

Senior Engineer

Engineer I

4 yr./ll yr./15 yr.

1 mo./9 yr./9 yr.

Nuclear Fuel
Safety Analysis

Nuclear Eng.
Instrumentation

Haterial 6 Stress
Analysis

Structural Design

Computer Systems
Nuclear Fuel

Iuclear Nuclear Fuel
ervices Corp. Consultant

Westinghouse Engineer I

+ Registered P. E., Washington.
vRegistered P. E., other state(s)'.





IHF98MTNIf tIK.WXLEMSAFETY..NIfh6fffEN;Mti„5TbFX.
Page 2 of 2

DEPARTHENT:
I
I

I

DES IG

DEGREE(S)

AS OF: 8/31/81

PRINCIPAL SECONDARY
EXPERIENCE AREA OF AREA OF PREVIOUS

WPPSS POSITION TITLE MPPSS/OTHER/TOTAL EXPERTISE EXPERTISE EHPLOVER TITLE

P. R. Shire BS Hath/Chem/
Physics

HS Nuclear Eng.

Principal Engineer 5 mo./27 yr./27 yr. Nuclear Eng.
LMR/LHFRB Safety

Analysis
Neutronics/Therma

Hydraulfcs Ana

Plant Heat Balance Westinghouse
Generation Planning
Computer Code Spec.

Reactor
Safety Eng.

J. S. Dukelow AB Hathematics
HA Hathematfcs
HS Nuclear Eng.

Senior Engineer 4 mo./11 yr./11 yr. Nuclear Eng.
Thermal Hydraul fc

Reliability
Hathematics

HEDL Reliabflity
Engineer

D. L:.'Prezbfndowsk BS Engr. Science
HS Nuclea~ Eng.
Phg Nuclear Eng.

Senior Engfneel 5 mo,/13 yr./13 yr. Hechanical Eng.
Nuclear Eng.

Core Physics 5
Shielding
Calculations

Battelle Sr. Patent:
Engineer

B. L. Twftty BS

HS Radiochemistry
HS Nuclear Eng.
Certified fn

Health Physics

Principal Engineer 3 mo./25 yr./25 yr. Reactor Control
Inst.

Startup - Accept.

Safety Anal.,
Health Physics,
Plant Design, 5
Radiochemfstry

Mestfnghouse Senior
Engineer

+ Registered P. E., Mashington.
vRegfstered P. E., other state's);.
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s'ASHINGTON PUBLIC POWER SUPPLY SYSTEM

QUALITYASSURANCE

R. B. GLASSCOCK
DIRECTOR

MAY 1981

VENDOR SURV.
5 AUDITS

P. E. VERRIOS
MANAGER

OPERATIONAL QA
. 5 SERVICES

S. L GUI'TA
ACTING MANAGER

QA ENGINEERING
5 SYSTEMS
L J. GARVIN

MANAGER

QA 8 SAFETY
* WNP-1/4 PROJECT

F. C. HOOD
MANAGER

QUALITYASSURANCE
WNP-2 PROJECT

R. T. JOHNSON
MANAGER

QUALITYASSURANCE
WNP-3/5 PROJECT

J. C. LOCKHART
MANAGER

810504 I
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ROBERT B, GLASSCOCK

POSITION:

EDUCATION:

EXPERIENCE:

DIRECTORS'UALITY ASSURANCE

BSEE, PE

1976 - 1981 DIRECTORS'UAL ITY ASSURANCE, D,O,E,
FFTF PROJECT OFFICE

~ CONSTRUCTION

~ ACCEPTANCE TESTING

~ OPERATION

0 RAND D PROGRAMS

1972 - 1976 QUALITY ASSURANCE SPECIALISTS ENFORCEMENT

DIVISION> NUCLEAR REGULATORY COMMISSION

e CONSTRUCTION

e OPERATIQN

1958 - 1972 f'lANAGERi PROJECT QUALITY ASSURANCE>

AEROJET GENERAL CORPORATION

e C0NsTRUcTI0N

~ OPERATION

1955 " 1958 NANAGER CONTROLS ACF INDUSTRIES'UFFALO
PLANT

e QUALITY CQNTRQL DIREGTIQN

1950 — 1955 CHIEFS QUALITY CONTROLS AEC KANSAS CITY
FIELD OFFICES

e QUALITY CQNTRQL PLANNING AND DIREcTIoN



NAHE

I

I

I

DEPARIHENTt'.
I

INFORHATIOM ON UALITY ASSURANCE HAttAGEHEttT AttD STAFF

Qualit Assurance

PRINCIPAL
AREA OF

EXPERI'ISE
EXPER IEttCE.

I DEGREE(S) WPPSS POSITION TITLE WPPSS/OTIIER/TOTAL

AS OF: Se tember 8 19S1

SECOttDARY
AREA OF

EXPERTISE

Page 1 of 3

PREVIOt5
EHPLOYER TITIE

Casavant, R. D. (A.S.) Business
Administration

QA Engineer I 3 mos/2.5 yrs/2.75
yrs.

Hechanical Systems Business Admfn. Crosby Valve
& Guage Co.

QA Supvr.

Chandon, H. C. (B.S.) Electrical
Engineering

Senior QA Engineer 3.5 yrs/19.5 yrs/
23 yrs

QA Engineer E'lectrical Engineer Bechtel Power
Corp.

Sr. QA Engr.

Dunn, T. E. (B.S.) Hechanical
Engineering

Principal QA Engineer 1 mo/22 yrs/22 yrs QA Program Develop
ment & Haintenance

Fue'I Fabrication
QA Programs

Batte'Ile Sr. Scientis

Feldman, D. S. (B.S.) Industrial
Engineering

QA Engineer I 1 yr/5 yrs/6 yrs QA Operations Power Plant
Operations

U. S. Navy QA Engineer

Garvin, L. J. (B.S.) Chemical
Engineering
(B.S.) Nuclear
Engineering)
(B.S .) Hetal.
Engineering

Hanager, Quality
Performance & Heasurements

2 yrs/17 yrs/19yrs QA & Hetallurgical
Engineering

ttucl ear Safety USNRC Reactor
Inspector

Gross, VS R.

Gupta, 5, L. (B.S.) Physics

A Engineer I

rincipal QA Engineer 2.5 yrs/17.5 yrs/
20 yrs

Quality Assurance

4 yrs/14 yr s/18 yrs Hechanical/Elect. I/C, Civil

a. Fueling & Re-
fueling Operations
b. Nuclear Plant
Operations

UE&C

Carolina Power
& Light

QA Superviso

Senior QA
Engineer

Henthorn, C.,O.

Houchins, T. J.

enior QA Engineer

anager, Audits and
urveillance

1.5 yrs/31.5 yrs/
33 yrs

Quality Assurance

7 yrs/19 yrs/26 yrs Qua'Iity Assurance 'Auditing UE&C

Business Hanagement Self QA Consultan

Site
Surveillance
Supervisor

< Registered P.
< Registered P.

., Washington.

., other state(s).
—

r



INFORMATION ON UALITY ASSURANCE MANAGEMENT AND STAFF

Page 2 of~
NAME

DEPARTMENT: AS OF:

PR INC IPAL
EXPERIENCE AREA OF PREVIOUS

DEGREE(S) WPPSS POSITION TITLE WPPSS/OTHER/TOTAL EXPERTISE EHPLOYER TITLE

Kooy, W. (B.S.) Electrical Principal QA Engineer
Engineering

4.5 yrs/'l6.5 yrs/
21 yrs

Test A Startup
Electrical,
Instrument, 6
Control

Chemical Analysis HATSCO Director of
Containment
Testing

Krolicki, R. P. AA-Radiogr .
BA-Coaeerce
HA-Economics

Principal QA Engineer 4 yrs/23 yrs/27 yrs Quality Assurance,
NDE

Welding Florida Power Senior QA
8 Light Co. Engineer

Lauck, d. A.

Simons, R. H.

(B.S.) Accounting QA Engineer I

Manager, Quality Systems

1 mo/12 yrs/12.1 yr

1.5 yrs/22 yrs/
23.5 yrs

Hechanical-equip./
piping erection 6
testing

QA Systems

Welding/NDE

NDE

WBG 82

Richland
Engineering

Procurement
Engineer

QA Hanager

Walker, J. H. Senior QA Engineer 6 yrs/5.5 yrs/11.5
yrs

QA Surveillance/
Audits

QA Systems/Programs Northeast
Utilities
Service Co.

Engineering
Technician

Webster, R. D.

Winters, H. L.

(BA) Education QA Engineer I

QA Receiving Inspector

6 mos/39.5 yrs/
40 yrs

6 yrs/21 yrs/27 yrs

Systems Mechanical

Receiving
Inspection

Electrical

Mechanical,
Dimensional
Heasurements

HUICO QA Inspector

Westinghouse QA Engineer

Wooley, G. H. Manager, Vendor QA 4.5 yrs/5.5 yrs/
10 yrs

QA General
Administration,
Supervisory

Hechanical,
Welding, NDE

Bechtel Vendor
Surveillance
Engineer

+ Registered P. E., Washington.
v Reg 1 s tered P. E .. other s ta te(s ) .



DEPARTHENT:

INFORMATION ON UALITY ASSURANCE HANAGEHENT AND STAFF

AS OF: Se t mb

Page ~ of~
IQME DEGREE(S)

PR INC IPAL
EXPERIENCE AREA OF

WPPSS POSITION TITLE WPPSS/OTHER/TOTAL EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYFR TITLE

Ziraaerschied, J. R (B.S.) Physics
Engineering

Senior I)A Engineer 3 yrs/9 yrs/I2 yrs I)A Surveillance 5
Audits in piping
5 mechanical area

Prograrnning and
use of micro-
processors

Bechtel Power Project I)A
Corp. Engineer

4 Registered P. E., Washington.
vRegistered P. E., other state(s).



WASHINGTON PUBLIC POWER SUPPLY SYSTEM

WNP-2 PROGRAM

MAY 1981

R. G. MATLOCK
PROGRAM DIRECTOR

C. S. CARLISLE
DEPUTY PROGRAM DIRECTOR

W. D. HOLLOMAN
EXECUTIVE ASSISTANT

CONTROLLER

L R, TRAVIS

PROGRAM CONTROL

W. O. HOLLOMAN
~ ACTING MANAGER

SUPPORT SERVICES

J, A. HARRINGTON
MANAGER

OUALITY
ASSURANCE
R. T. JOHNSON

MANAGER

PROJECT
MANAGEMENT

W. C. BIBB
PROJECT MANAGER

PLANT
MANAGEMENT

J. O. MARTIN
PLANT MANAGER

810504 I



ROBERT G, f1ATLOCK

POSITION:

EDUCATION:

EXPERIENCE:

1979 — 1980

1966 — 1979
77 — 79

79 — 79

73 — 7it

71 — 73

66 - 71

PROGRAM DIRECTORS'NP-2

BSHE, PHD PHYSICS

DEPUTY DIRECTOR OF NUCLEAR. REACTOR PROGRAMS

FOR THE U,S, DEPARTMENT OF ENERGY

~ RESOURCE PLANNING

~ i~lULTI PROGRAM f'MANAGEMENT

~ OPERATIONS PLANNING

ARGONNE NATIONAL LABORATORY

DIRECTOR OF FOSSIL ENERGY AND SOLAR ENERGY PROGRAMS

0 PROGRAM DEVELOPMENTS

~ ENERGY RESOURCE ANALYSIS
~ LABORATORY HIDE TECHNICAL PROGRAM NANAGEMENT

PROJECT NANAGER FOR THE FAST REACTOR SAFETY TEST
FACILITY PROJECT t4 SPECIFI CATION AND REQUIREMENTS DEVELOPMENT

0 DESIGN DEVELOPMENT

CONTRACT NANAGEMENT

0 SAFETY EVALUATION AND ENVIRONMENTAL REPORT PREPARATION

EXECUTIVE ASSISTANT TO THE DIRECTOR OF REACTOR PROGRAMS

~ LABORATORY HIDE PROGRAM'LANNING AND f'1ANAGEMENT

~ FACILITIES SAFETY REVIEW AND ASSESSMENT

f'1ANAGER ANALYSIS AND TEST PROGRAM ON EBR-II

0 ONGOING OPERATIONAL SAFETY ANALYSIS
0 TECHNICAL SPECIFICATION PREPARATION

~ SAFETY ANALYSIS REPORT REVISIONS
~ EXPERIMENT REVIEW AND APPROVAL

FACILITY NANAGER/OPERATIONS f'IANAGER ON THE ZERO

POWER PLUTONIUM REACTOR (ZPPR)

0 FACILITY CONSTRUCTION COMPLETION

0 SAFETY ANALYSIS REPORT PREPARATION

~ OPERATING i IANUALS AND TECHN I CAL SPECI F I CATION

PREPARATION

~ STAFFING AND TRAINING
~ FACILITY STARTUP AND OPERATION



DEPARTHENT. WNP-2 PROGRAH DIRECTOR

INFORMATION ON WNP-2 HANAGEHENT AND STAFF

AS OF..9-1-81
Page 1 of 1

IIAHE DEGREE{S)
EXPERIENCE

MPPSS POSIT ION TITLE MPPSS/OTIIER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXP ER/ISE
PREVIOUS
EMPLOYER T ITLE

R.G. Hatlock BSHE
PH.O. Physics

Program Director, WNP-2 I yr/20 yr/21 yr Nuclear Reactor Nuclear Physics,
Design, Operations, Research A Develop-
Project Hanagement ment.

U.S. DOE, ANL Deputy Dir-
ector, for
Nuclear
Programs,
Physicist,
Program Di-
rector,
Project Hgr

+ Registered P. E.. Washington.
<Registered P. E:. other state(s).



INFORMATION ON WNP-2 HANAGEHENT AND STAFF

Page 1 of 1

DEPAR1HENT: WNP-2 PROGRAM DIRECTOR AS OF: 9/I /81

DEGREE(S)

PR INC IPAL
EXPERIENCE AREA OF

WPPSS POSITION TITLE WPPSS/OTHER/TOTAL EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER TITLE

C.S. Carlisle BS Naval Science Deputy Program Director,
HS Business Admin WNP-2

4 mos/35 yrs/35 yrs Nuclear plant
operations and
maintenance

Construction Progec U.S. Navy
Hanagement

25 yrs
experience
in nuclear
submarine
construct-
ion, oper-
ations, A
mainte--.
nance.

+ Registered P. E., Washington.
vRegistered P. E., other state's).





I

DEPAR'IHENT: PROGRAH COI R
I I

DEGREE(S)

PRINCIPAL
EXPERIENCE AREA OF

MPPSS POSITION T ITLE MPPSS/DINER/TOTAL EXPERTISE

AS OF; Se tember

SECONDARY
AREA OF

EXPERTISE
PREVIOUS

EHPLOYER TITLE

M.D. Hol leman B.S. Eng. (Gen)
(UPS. Naval Acad

B.S. Eng. (H.E.)
Nuclear Power

Executive Assistant
)
Hgr. Program Control

(Acting)

6 mos/26yrs/26yrs Resource Hgmt. Tech Hanagement
(Nuc1ear Pwr R5D)

AEC/DOE 6 yrs
U.S. Navy 20
years

(Budget Offi
(Line Office

er)

)

+ Registered P

yRegistered P
E., Mashington.
E., other state(s).

1



I

DEPARTMENT: Pro rams's Directors

INFORMATION ON WNP-2 MANAGEMENT AND STAFF Page 1 of

AS OF: September 4. 1981

NAME DEGREE(S)

PR INCIPAL
EXPERIENCE AREA OF

WPPSS POSITION TITLE WPPSS/OTHER/TOI'AL EXPERTISE

SECO! IDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

J.R. Honekamp B.S. 5 M.S. Chem
Eng. PH.D Chem
Eng. with minor
in Nuclear Eng.

Technical Specialist 10 mo./20/21 Design and Testing Fuels and Materials
of Nuclear Power Performance, and
Plants Operations

Argonne
National Lab

and Knolls
Atcmic Power
Lab.

ll years
experience
in design
and testing
associated
with Breeder
Reactor Prog
9 years
experience
in design,
testing and
operation of
Naval
Power Plants

+ Registered P. E., Washington.
yRegistered P. E., other state(s).



INFORHATION ON MNP-2 HAIIAGEHENT AND STAFF
Page 1 of

DEPARTHENT: Project Ouai it Assurance AS OF:

NAHE DEGREE(S)

PR INC IPAL
EXPERIENCE AREA OF

MPPSS POSITION TITLE MPPSS/OTHER/TOTAL EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER TITLE

Roger T. Johnson None MNP-2 Project OA Hanager MPPSS

B years qA Hngmt.
functions.
9 years experience
in Nuclear Const.
and project Hngmt.

17 years total
experience.

Nuclear Const.
and Project Hgmt.

Hechanical systems Mestinghouse
design, instal'Iatio Hanford
and inspection.

Project
Engineer

Richard E. Spence B.S. Nuclear
Engineering

qA Compliance Supervisor 14 yrs/14yrs/15yrs Nuclear power
plant const. and
I)uality Assurance.

Nuclear power plant
test, startup and
operations. Also,
radiation protectIo

Hid-Colsabia
Engineering
Co.

project I)A
Engineer

Car'I O. Mright BSHE I)E Supervisor 3yrs/mrs/I ~rs Nuclear power
plant const.
I)uality Assurance
udits/Surveillance

Hechanical
Engineering with
power utilities.

Bechtel ~rs. SR I)AE

E. Registered P. E.. Mashington
zRegistered P. >E.. other state(s),



»r.l'ARIHL'Nr; OPERATIONAL QUALITY ASSURAIICE

INFORHATION ON MNP-2 HANAGEHENT AND STAFF

AS OF:

Page

9/8/81

1 of 1,

l2'Hl.

Joseph H. Graziani B.S. Haterials
Engineering, 6/7

Operational QA Superviso
WHP-2

UEGllEE(S) NPPSS I'OS IT ION T I fl,E
Pil'CR I EIN:E,

liPPSS/0l llFR/TOTAL

2 yr> 10»o. w/Supp>I
System

6 yrs 4 mo w/Bechtel

9 yrs. 2 mo - Total

PR INC IPAI.
APEA OF

EXPERTISE

Nuclear Construct
ion Field Enginee

(startup System corn
Diction f Electrical
check-out)

SECONDARY
AREA OF

EXI'ERTISE

Operational Quality
Assurance Engineer
-Nuclear Hanagement
Plan for PRE-OP and
operation phase

PREVIOUS

EHPLOYER'ecfite

Power Corp,

~ ~
3I ~

I

$ 121+

TITLE

Electrical
Field Enginee

$tartup.Syste~
Turnover Admi
-strator

Construction
Completion'oord(jatqr

Lead Field .
'ostEngineer

IP. i ~",

Field Cost
Engineer

I

~ I

4 gi s te22>d P. E., llashing ton.
I/eI>ist3 22»I P. E. y ntl>2.2'tate(s).



PEPARTHENT: SUPPORT SERYICES

INFORHATION ON WNP-2 HANAGEHENT AND STAFF

AS OF:

Page 1 of 1

NAHE DEGREE(S)

PR INC IPAL
EXPERIENCE AREA OF

'WPPSS POSITION TITLE WPPSS/OTHER/TOTAL EXPERTISE

SECONDARY
AREA OF PREVIOUS

EXPERTISE EHPLOYER T ITLE

J. A. Harrington BA Business Hanager, Support Servic
Aoministrati n Division

7 yrs/18 yr s/25 yrs Business
Hanagement

I)uality Assurance
Hanagement

Bunker-RAHO
Corporation

Rel 1 abi1 @
I Iluality
Control

Hanager

+ Registered P. E., Washington.
MRegistered P. E.. other state(s).



DEPARTHENT: Administration

INFORHATION ON WNP-2 HANAGEHENT AND STAFF

Page 1 oF 1

AS OF. September '3, 1981

ICE DEGREE(S)

PR INC IPAL
EXPERIENCE . AREA OF

'WPPSS POSITION TITLE WPPSS/OTHER/TOTAL EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER T ITLE

J. F. Peters BA Psychology Admfnistratfon Hanager
WNP-2

6 yrs./6 yrs./11 yrs. Coaeercfal Nuclea
Plant Admfnfstrat
6 Support Service

Operations and
on Startup Hanage-

ment

Hetropo'I f tan
Edison Co.

Station
Adminfstrato

+ Registered P. E., Washington.
vRegfstered P. E., other state(s).



DEPARTHEIÃ: WNP-2 'RECORDS MANAGEMENT

INFORMATION ON MNP-2 HANAGEHENT AND STAFF 'c ~ Page I of

AS OF..September 1, 1981

DEGREE(S)

PRINCIPAL
EXPERIENCE . AREA OF

'WPPSS POSITION TITLE MPPSS/DINER/TOTAL EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER TITLE

T.V. Anderson BA History Manager, Records Hanagemen 4yrs/3 yrs/7 yrs Records Hanagement Archives Administra ion National
Archives A
Records

Records
Hanagement

Intern

+ Registered P. E., Washington.
vRegistered P. E.. other state(s).



0



ItlFORHATION Otl WtlP-2 MANAGEHENT AND STAFF
Page 1 of 1

DEPARTMENT: Pro ect Materials Hang ement

tlAHE DEGREE

EXPERIENCE
PRINCIPLE

AREA OF
WPPSS POSITION TITLE WPPSS/OTHER/TOTAL EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

D. R. Herlfng AA Business
Admfn.

Hanager, Prospect Haterfals
Hanagement, WNP-2

yrs/15 yrs/19 yr Procurement tt

Hateria'ls Mgmt.

Process Plants 5
Nuclear Construction

Manufacturing Davy HcKee Pro]ect
Haterfal
Coordinator





INFORMATION ON WNP-2 MANAGEMENT AND STAFF Page ~ oF ~
HAHE

DEPARTMENT: Business

PR INC IPAL
EXPERIENCE AREA OF

DEGREE(S) 'WPPSS PDSITIOfl TITLE WPPSS/OTHER/TOTAL EXPERTISE

AS OF."

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPl.OYER TITLE

R. f. Baker BS Ilanagement f
Military Science

HS Mech. Engineer ng

Business Manager 44 yrs/23 yrs/23 yr Business Construction Hgmt. CSTOC/Great
American Ins.
Company

Consu'ltant

+ Registered P. E., Washington.
v Regis tered P. E., other s tate(s) .



DE PARTMOIT: OPERATIONS

INFORMATION ON MNP-2 HANAGEHEtlT AND STAFF

AS OF:

Page ~ of~
INHE

EXPERIEILCE
DEGREE(S) WPPSS POSIT ION TITLE MPPSS/OTIIER/TOTAL

PRINCIPAL
AREA OF

EXPERT ISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER T ITI.C

J. D, MARTIN BS Industria1

Hanagement'righam

Young
1960

MNP-2 Plant Manager 3 / 18 / 21 Reactor Operations BW Startup

US NRC

General Elec.
Browns Ferry

GE-Nanford

DUN

Reactor
Inspector

Ops. Mgr.
Ops. Supt.
Training

Inst,
Startup
Test. Engr.

Reactor
Op'upervisor

Reactor
Oper
Supervisor

+ Registered P. E., Washington.
yReglstered P. E., other state(s).
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INFORHATION ON MNP-2 HANAGEHENT 'AND STAFF
Paga of

NNIF

DEPARIHENT:

j
EXPERIENCE

DEGREE{S) 'MPPSS POSITION TITLE MPPSS/OIIIEA/TOTAL

PA INC IPAL
AREA OF

EXPERTISE

AS OF: September 4. 1981

SECONDAAY
AREA OF PREVIOUS

EXPERTISE EHPLOYER TITLE

K. D. Cowan

Regfstered Prof.
Engfneer, Hech.-
Californfa

1).BS-Hech. Eng. MNP-2 Plant Technical
2) Hasters-Bus. 'uperintendent

Adminfs tra t ion

MPPSS-MNP-2 Project
Engineering Hanager

ljs years

MPPSS-MNP-2 Plant
Technical Supt.

1'ear

GE-Nuclear Energy
Division
1) Project Eng.
2) Systems Eng..
3) Design Eng.

17 years total

Technical or
Project Engi-
neering Hanage-
ment

Hechanical Systems
Engineering

General
Electrfc-
Nuclear
Energy
Division

0

Varfous-
from
Design
Engineer
to
Project
Engineer
to
Systems
Engineer
to
Unit, Sub-
section

. and
Section
lganager

+ Aogf s tered P.. E., Washing ton.
L vAegfstered . E., other state(s'}.





I

I

I

DEPARTHENT: Der to

INFORHATIDN ON MNP-2 HANAGEHENT AND STAFF
Page 1 of I

AS OF: 'e tember 3 1g81

HAHE DEGREE(S)

PRINCIPAL
EXPERIENCE AREA OF

'MPPSS PDSIT ION TITLE MPPSS/OIIIER/TOTAL EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

R. L. Corcoran B.S.E.E.
Plant
Operations Superintendent 8/7/1S

Nuclear
Plant Operations

Plant Technical/
Engineering

Dairyiand
Power Coop.
LaCrosse BWR

Gen. Station

Plant Tech.
Supervisor/
Project Engr

J. M. Hedges B.S.H.E.
H.S. Geology

Plant Haintenance
SuperVisor

8/23/31 Nuclear Plant
Maintenance

Plant Technical/
Engineering

UNI, N-Reacto Sr. Engr.
N-Reactor
Haintenance

+ Registered P,
'Registered PJ

E., Washington.
E., other state(s)t





DEPARTHKNT Project Hanagment

INFORHATION ON MNP-2 HANAGEHENT AND STAFF

AS
OF'/4/81

Page I of

DEGREE(S) 'MPPSS POSITION TITLE
EXPERIENCE

MPPSS/OTHER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER T ITLE

W. C. Bibb yrs towards EE
egree

egistered P,E.,
alifornia,

Project Hanager, WNP-2 5 yrs/22 yrs/ 27 yrs Startup/Ops/Power
Production Hgr

Project Hanagement General Elect. Area Hgr
'uclear

Services
Hidwest Reg.

Site Hgr
Cooper Nuc.
Station

+ Registered P.. E., Washington.
zRegistered P., E., other state(s).





DEPARTHENT: Test 5 Startup

INFORHATION ON WNP-2 HANAGEHENT AND STAFF

AS OF:

Page of

NAHE

PRINCIPAL SECONDARY
EXPERIENCE AREA OF AREA OF PREVIOUS

DEGREE(S) 'WPPSS POSITION TITLE MPPSS/OTHER/TOTAL EXPERTISE EXPERTISE EHPLOYER TITLE

G. K. Afflerbach BS Electrical
Engfneerfng

Deputy Project Hanaoer,
Startup, WNP-2

3 yrs/14.5 yrs/17.6
yrs

Nuclear plant Nuclear plant General
startup,operatio retrofft 1 outage Electric
and maintenance management

Operations
Hanager

< Registered P. E., Mashfngton.
y Reg fs tered P. E., other s ta te(s ) .



0
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DEPARIHENT:

INFORHATION ON MNP-2 HANAGEHENT AND STAFF Page ~ of~
AS OF; Se tember 4 198

NAHE
EXPERIENCE

DEGREE(S) MPPSS POSITION TITLE MPPSS/OTHER/TOTAL

PR INC IPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER TITLE

H.A. Cripp B.S. Hining Eng.
HS Petroleum Eng.
HS Civil Eng.

Deputy Project Hanager
Constructfon

l yr/25yrs/26yrs Hanagement of Plan Engineering
Construction and
Haintenance

U.S. Navy 25 years
experience
in facflftie
maintenance
and const.
last 7 yrs.
associated
with Nuclear
or Nuclear
Support
Facilities

+ Registered P. E., Mashington.
vRegfstered P. E.. other state{s).



DEPARTHENT:

INFORMATION ON WNP-2 HANAGEHENT AND STAFf

WNP-2 Project Engineer ing 62900

Page 1 of'

DEGREE(S)

PRINCIPAL
EXPERIENCE AREA OF

'WPPSS POSITION TITLE WPPSS/OTHER/TOTAL EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

BA Nolmberg BS Marine Engrg. Deputy Project Manager-
Engineering

2.75/20/22.75 Management/Nuclear
Operations

Mechanical U.S. Navy Comnander/
Navy

+ Registered P. E., Washington.
v Registered P,'., other state(s).
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DEPARTHENT: Projedt Finance

ltlFORHATION ON WtlP-2 HAtlAGEHEtlT AtlD STAFF
Page I of

AS OF: September 8, 1981

Okla

ttAHE DEGREE{S)
EXPERIENCE

'WPPSS POSITION TITLE WPPSS/OIIIER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER TITLE

L.R. Travfs B.S. Business
Adminfstration

Project Controller, WNP-2 3 yrs./3{ yrs./34 yrs Construction
Ffnancfal
Hanagement

Hanufacturfng
Ffnancial
Hanagement

afser
ngineers

Admfnfstratf
Hanager

C.W. Robinson B.S. Cotnterce 8
Finance

Project Accounting
Hanager, WNP-2

BRI-12 yrs./11 y{.s./
23 yrse

Construction
Accounting Hgt.

Construction
Administration

The J. G.
White
Engineering
Corp.

Ffeld Office
Hanager

J.R. Dufort 8.5. Business
Administration

Project Budget Hanager' yrs./37 yrs./39 yrs Budget lt Cost
Accounting

Cost Engineering General
Electric
Company

Senior Cost
Engineer

+Re fstered P.,E. Washfn tg g on
a Reg Is tered P.,E., o ther s ta te(s) .



WASHINGTON PUBLIC POWER SUPPLY SYSTEM

POWER GENERATION

K. T. PERKINS
DIRECTOR

MAY 1981

HANFORD/PACKWOOD
GENERATING PROJ.

A. McDONALD-
PLANl'ANAGER

GENERATION MGMT.
SERVICES

G. E. OEEGAN
MANAGER

POWER GENERATION
SERVICES

8. K. McLEOD
hIANAGE8

WNP-1/4
OPERATIONS

R. E. SMITH
ASS T PROGRAM DIRECTOR

WNP-2 PLANT

J. D. MARTIN
MANAGER

WNP-3/5 PLANT

P. F. AHERN
MANAGER

8105041
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KENl'lOOD T, PERK IilS

POSITION:

EDUCATION:

EXPERIENCE:

DIRECTOR> POWER 6ENERATION

1971 — 1980 MANAGERi STARTUP AND OPERATIONAL SERVICES>

NUCLEAR SERVICES CORPORATION

0 STARTUP CONSULTANT

1969 — 1971 PREsIDENT TEcHNIGAL EQUI T I rs CQRPQRAT I ot'J,

SAN JOSE

~ MANAGEMENT

1955 — 1969, MANAGER IN ATOMIC POWER EQUIPt"1ENT

DEPARTMENTS 6ENERAL ELECTRICS SAN JOSE

0 STARTUP

0 OPERATOR TRAINING

0 SIMULATOR DESIGNS CONSTRUCTION AND

OPERATION

1954 — 1955 LEAD ENGINEERS ihNOLLS ATOMIC POWER LABORATORY

0 DrsIGN
0 STARTUP AND PREOPERATI ONAL TESTING

1944 — 1954 LEAD ENGINEERS DUPONT AND 6ENERAL ELECTRICS

OAK RIDGE

~ STARTUP 'AND OPERATION PRODUCTION REACTOR

~ DESIGN AND CONSTRUCTION LIAISON

1941 — 1943 ENG I NEER'ETALLURGI CAL LABORATORY'NI VER I STY

OF CHICAGO/DUPONT

0 FUEL ELEMENT DEVELOPMENT



!
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INFORHATION Ott POWER GEttERATION HANAGEHENT At/0 STAFF
Page 1 of 3

DEPARTHEttT: POWER GEttERATIOtt DIRECTORATE AS OF; Au ust 31 1981

DEGREE(S)

PRINCIPAL SECONDARY
EXPERIENCE AREA OF AREA OF PREVIOUS

WPPSS POSITION TITLE WPPSS/OTHER/TOTAL EXPERTISE EXPERTISE 'HPLOYER TITLE

DEEGAN, G. E.

HANttAH, K. J.

HOLDER, J. R.

BS-Hath & Physics

BS-Welding &
Hetallurgical
Engineering

BS-ttath &
Engineering

Hanager, Generation Hgmt.
Services

Supv., ttondestructive
Examination & Inspection

Program Hanager, Power
Generation

1 .5/29. 5/31

4/15/'I9

2/ 9/11

Hgmt. of Reactor
Operations/Hafnt.

Nondestructive
Examination; Pre-
service & Inser-
vice NDE Evalua-
tion; Registered
guality Engineer

Nuclear Power
Plant Operations/
Startup & Testing/
Hanagement; Opera-
tfonal Design Re-

'iew;Startup &

Operational Pro-
grams Development
& Hanagement .

Nuclear & Liquid
Hetal R&D Hgmt.

F~flure Analysis in
BWR Systems

Argonne Nat'l.
Lab

GE; Automation
Industries;
Lockheed His-
siles & Space;
Rocketdyne

Carolina Power
& Light

EBR-ll Opera
tfons Mgr.

Sr. Engr.;
Hat'ls. &

Chemis try;
Research Eng
Hfg. Engr.;
Field Engr.

Plant Supt.;
Plant Startut
Engr.; Sr.
Engr.; Refue
fng Engr.;
ttuclear Engr
Sr. Reactor
Engr.

HOLZEtiDORF, W. F. HS; 1 Yr. College;
Navy Nuclear Power
School; ttavy
Engineering Offi-
cer School

Acting Supv., Haintenance
Services (Sr. Hainten-
ance Specialist)

)/23/24 Hechanical/Systems Operations Engineer Westinghouse
Hanfordi U.S.
Navy

Operation
Support Engr ;
Seaman

ITTttER, J. P. BS-tfarine
Engineering

Principal Engineer ,5/9,5/16 Nuclear Operations
& Startup; Train-
ing Simulator Pro-
ject Hanagement.

Reactor Operations; Babcock & Wil-
ttuclear Technology/ cox; Ffrst
Systems Trng.; Plan Atomic Ship
ning & Scheduling Transport, Inc

Site Operati ns
Engr./Technf al
Support Supv ;
Reactor Oper tor

KUBEttKA, J. H. ', BS-Occupational
Education

I

Registered P.'., Washington.
Registered P.. E'., other state(s).

Supv., Support Training 1/15/16 Reactor Operations Computer Programmin United Nuclear
Haintenance/Train- & Statistical Analy Corp.; US Navy
ing; Project Engr. sis

Trng. Rep.;
Nuclear Powe
School Advfs r



INFORMATION ON POWER GENERATION HANAGEMENT AND STAFF page 2 of 3

NAME

DEPARTMENT; POWER GENERATION DIRECTORATE

EXPERIENCE
DEGREE(S) MPPSS POSITION TITLE MPPSS/OTHER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

AS OF: Au ust 31 19Bl

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER TITLE

HcLEOD, B. K.

NOYES, C. R.
tP

PARTRICK, R. E.

Navy Nuclear Re-
actor Program

BSHE; HSNE;
Registered Pro-
fessional Engr.
(3 states)

BS-Naval Science;
Navy Nuclear Power
School

Hanager, Power Generation
Servires

Hanager, Power Generation
Maintenance

Supv., Generation Coordin-
ation

8/12/20

2
los 424/24

6. 5/6.$ 13

Nuclear Power Nuclear/Industrial
Plant Operations; Safety; Training
equality Assurance

tiechanical Engi-
neer; Nuclear
Engineer; Nuclear
6 Hechanical Hain-
tenance; Reactor
Operations; Navy
Nuclear Programs

Haster Precision
Hachinist; Special
Tool Design

Reactor Operations'aintenance Engrg.
Haintenance Hgmt.

United Nuclear
Corp.; NRC;
General Elec-
tric Co.; U.S.
Navy

U.S ~ Navy; Uo
Nebraska; Neb-
raska Public
Power Dist.;
U of Hissouri

Mestinghouse
Nanford

Safety/Licen i
Hgr.; Princi
Reactor Insp.;
Shift Hgr.;
Reactor Oper t

Nuclear Lab
Tech./Hachin
Nuclear Engr.
Asst.; Engrg.
Supv.

Haint. Dev.
Engr. Sr.

PERRY, J. F.

ROSENECK, J. B.

65 Units of
College-Hath 6
Engineering

USN-ETA/ETV/NPTU;
GE-STE/BWRTC

Supv., Simulator Training
Systems

Supv., Operational Train-
ing

5/10/15

2. 5/IB,P2l

Electronics Tech-
nician; Simulator
Procurement 6
Operations

Nuclear Analyst;
Reactor Plant
Engineering;
Reactor Core De-
sign 6 Analysis;
Plant Operation;
Shift Test Engr.;
Shift Supv.,; USN/
RO/RT; Startup
Engineer; Supv.,
Turnover

Previously licensed
as SRO on Indian
Point

Computer Programning
Electronic Hainten-
ance

Con Edi'son of
New York; U.S.
Navy

GE-NEBG 6 KAPL
U.S. Navy

Sr. Simulato
Instructor;
Reactor Oper
tor

Shift Supv.;
Shift Test
Engr.; React r
Control LPO

Registered P. E., Mashington.
Registered P. E., other state(s).

ak





INFORHATION ON POWER GENERATION HAtlAGEHENT AND STAFF
~ <

. DEPARTMENT'. POWER GEtlERATION DIRECl'OR TE ... AS OF: August 3, 1981

Page 3 of 3

NAllE

PR Iha IPAL SECONDARY
EXPER IEtlCE AREA OF AREA OF PREVIOUS

DEGREE(S) WPPSS POSITION TITLE WPPSS/OTHER/'(OTAL EXPERTISE EXPERTISE EHPLOYER TITLE

TERRASS, H. S. BS-Naval Science;
HBA; Navy Advance
Nucleal Power
School

Principal Engineer 3.5/17/20.5 ttuclear Engineer-
ing; PE/Nuclear,
Education A Train-
ing; Nuclear Plant
Operations (BWR 5
PWR}

Nuclear Plant Test-
ing !L Haintenance
(BWR 8 PWR)

U.S. Navy;
IBH; Nuclear
Services Corp.
California
Energy Coaeis-
sion

Naval Office)
Data Process
Harketing Re
Specialist E

Energy Facil
Site Planner

ng
I
gr
ty

CNUBB, K. L. Technical Insti-.
tute Graduate;
GE-Computer Hain-
tenance

Supv., Instrument Hainten-
ance 5 Calibration

3/23/26 tluclear Plant Sup-
port

Computer Haintenance
Standards Laboratory
Supervision; Instru-
ment Technical In-
struction

Mestinghouse
Hanford; Bat-
telle NW; Gen-
eral Electric

d

an

Calibration
Computer Hai p-
enancee Hgr.
Computer Haii-
tenance Spec ;
Computer Fie
Engr.; Instr-
ment Technic

Registered P. E., Washington.4
Registered P." E., other state(s). m

T ~



WASHINGTON PUBLIC POWER SUPPLY SYSTEM

TECHNOLOGY

tAAY 1981

TECIINOLOGY

L. L. GRUMMf
ASSr OlafC1OS

P. K. SIIEN
DIAECTOA

O. L RENBERGER
DEPUTY DIRECTOR

TECHNICAL& INFO. SYSTEMS
O. W. fAALfY. AOMINISTSAIOIl

TECHNICALADMINISTAATION
J. N. SALAPALAS.MANAGfII

ENGINEEAING

L. Y. HAIINOLO
MANAGfll

FUELS &
ENVIRONMENT

G. F. SAILLY
MANAGEII

S I0504 I 0





PETER K, SHEN

POSITION: D I RECTOR> TECHN I CAL

EDUCAT I Os< l BS NS PHD

EXPERIENCE:

1975 - 1980 DEAN AND RESIDENT DIRECTORS'OINT CENTER

FOR 6RADUATE STUDY'ICHLAND'A

~ RESEARCH

~ TEACHING

~ FUEL CYCLE DEVELOPMENT

1973 - 1975 SUPERVISING ENGINEERS SOUTHERN CALIFORNIA

EDISON CO

~ NUCLEAR ANALYSIS

~ FUEL f'MANAGEMENT

0 LICENSING

1970 — 1973 ENGINEERS SOUTHERN CALIFORNIA EDISON COi

~ NUCLEAR FUEL CYCLE NANAGEMENT

~ NUCLEAR ANALYSIS



INFOBIIATION ON .TECilNOLOGY HANAG MENT AND STAFF

Pago I of 1

OfPARTMENT: As ol': 7 31 81

DEGREE S WPPSS l'OSITION TITLE
EXPERIr NCE

Nl'l'lllLulTO'l'AL

PRINCIPAL
ARL'A OP

EXPL'RTISE

SL'CONI)ARY
AREA OP

EXPERTISE
pREvious
EMPLOYER TITLE

+ P. K. Shen BS Chemica)„Eng .

HS Chemical Eng .

PhD Nuc. Engr.

Director, Technology 1 yr./14 yr./15 yr Reactor Analysis,
Nuclear Systems
Design, Nuclear
Reactor Safety,
Nuclear Fuel Hgmt.

Reactor Operation,
Licensing, Nuclear
Waste, Radiation
Effect Haterials

Univ. of
Washington

Dean and
resident
Director,
Professor
Nuclear
Engineerirg

D. L. Renberger BS Nuclear Engr. Deputy Director, Technolo 10 yr./13 yr./23 yr Nuclear Plant Nuclear Safety.
Systems.Performanc and Licensing
and Testing

Douglas Supervisor
United Nuc. Regulatory

Unit

L. L. Grumme S Nuclear Engr. Assistant Director,
Technology

10 yr./ll yr./21 yr Nuclear Fuel pro-
curement
Nuclear Fuel Hgmt.
Management

Reactor Operations
Environmental Li- .
~ censing
Nuclear Safety

Douglas
United Nuc. Sr. Engr.

J. N. Salapatas S Industrial En

45 Hanagement
'anager, Technical Admin. 1 yr./25 yr./26 yr Project Hanagement

Proj. Controls/
Nuclear Engr. g

Construction

Hanagement Systems,
Organization Plan-
ning and Oevelopmen
and Training

Florida ~ Manager,
Power I Lig t Project

Control
Services

D. W. Fraley S Engineering
; Sciences

hD Systems
~ Engineering

Administrator, Technical
and Information Systems

4 mo./12 yr./12 yr Systems Analysis,
Decision Analysis,
Operations Researcl
Applied to Huc.
Industry

Computer Science,
Information Systems
Iiardware g Analysis

Battelle Sr. Research
Scientist,
Nuclear
Energy
Systems

I I~ Registered P.E., llashington.
t Registered P.E., other state(s). '



1NI'Ol\hlATION ON ENGINEL'RS IN ENOINEI!RIN(i DIVISION

Vane 1 of I

Dl!I'AnllilÃr: En ~ ineerin Division Staff
'2100) ~

AS Ol:: 7-31-81

Nhh(!I DI!r,nr;E s Wl'I'SS POSITiON
'rlTLL'!XPERIENCE

vniNcivAI.
AnrA. oi:

rxvERTISE

SL'CONDARY
ARL'A Ov

I!X I'ERT IS 8

vn!!vi(x)s
EhIP IA)YI!8 ~rlTlJ

Cl. Fies

f IT Ilarroid

BSEngvhys,
HSNE, HBA

BSIIE, BAV!con

Program hlgmt Spec

Engr'g Division Hanagcr

7 10 17

8 8 1G

Program hlgmt

Hcchanical 181

Westinghso

DUN

Sr Fa)gr

Sr L'ngr

~ Registered I'.E., Washington.
t ncgistercd I'.E., otl)cr state(s) ~





DEI'AR'(H(off) Hechanical Engineering

INFORMATION ON ENGINFERS IN ENGINEERING DIVISION

AS Or.: I-31-81

I'age ~ of ~

/ WD Bainard

0 BII1 as

tDH Bosi

HK Chakravorty

.IR Cole

DW Cutting

TH Lrwin

Ptll(! Good

'fF Iloyle

JD I(usted

PJ lnscrra

RJ I.auto)1

/ RI. Loundagin

RA Hoon

tL'L Hora les

/ JC flowery

l)A Hurdock

DEGREE S

BSChE

BQ(etl, PhD

BQIE, HSHE

PhD/Str.Dyn.

BQIE

BSHetE

BQ(et 8

BQIE, )ISCE

AAS

BSEngTcch

BQ(ct 8

BQIE

BQIL'QIE

WI'PSS POS(T(ON T(TIE

Consulting Engr

rxprR(ENGR
Wl'bS ()IIII:8 Tl)fA(.

9.25 20 29.25

8.75

Sr Engr

Principal rngr

Engr I

Principal Engr

Associate Engr

Supv, Engr'g Hechanics

Senior L'ngr

Engr'g Assistant

Associato Engr

Senior Engr

Senior Engr

Senior Engr

Senior Engr

Pr(ncipa( Lngr

Engr 1

2.75 7

.5 9

9.75

9.5

1.75 13 14.75

.5 0 .5

3 17 20

3 7 10

1.75,25 2

1 .25 1'.25

2 20 22

3.5 24 27.5

1.5 18 19.5

3.75 13.5 17,25

8.75 12 20.75

.5 10.5 11

Supv, Haterials 8 Components 3.75 5

PR INC( PA(.
ARI!A OF

fXI'ERTISE

Corrosion

Hetallurgy

Engr'g Hcchanics

Earthquake Engr'g

Hachinc Design

Welding

Weld '/Hotel lurgy

Structural Dynamic

IS

I�/PS(/NDE
Fngr'g Documentn

Welding

Welding

Piping (ASHE)

)Icta 1 lurgy

Stress Analysis

Piping

NDT (Ultrasonics)

SIFCONDARY

AREA
Ol'X

PER'I'IS 8

PRI!V IOUS
EHPIX)Y(!R TITI1!

Water (iuality/N-C DUN Sr L'ngr

Welding

((cat Transfor

ll. Rsch inst Rsch Htlgst

Westinghse Sr ra)gr

Structural Dynamics Stone/Webst Prin Engr

Hotel lurgy

WS(l

wrc

Sr Engr

Chiof Wldg Eng

Welding II. Pwr (S( Engr

Hctailurgy

Piping

Stress Analysis

ASHr:

Piping

Systems Engr'g

UN( Iab Tech

DiabloCanyo) QA lnspctr

Consultant Self-Fa)Floyd

UNI Sr Engr

Westlnghso Sr Engr

Stearns-Rgr Engr ill
IIU(CO Proj Engr

NucEngySvcs NDE Engr

Welding processes Hl NavShpyd Engr in Trng

Seismic/Soil Hech. Stone/Webst Lead Engr

/ Reg(stored I I ~ Wlshlngtcn ~

t Rcglstcrcd I'.I!., o(her state(s).





n(i('AR'INf¹l( llechanical Engr'g - CONflNOED

4 Son

INFOR)lATION ON ENGINEERS IN ENGINL'BRING DIVISION

AS OF: 7-31-81

I'agc 2 of

D((APRIL

$ Wl'PSS POSITION
TITI.L'!XPERIENCC

~PI'%WI~118II IllTAI.

PRI Hr(PAI
AREA

Ol'XI'L'RTISE

SEcoNDART
ARrA or.

L'XI'ERI'ISE

PREV (OUS
l>IPLOYFR

v'E Parker

/tnW Porter

LR Prill

DP Ramey

tHP Reis

Cn Sco~t

K Singh

BS)!E

ESNE

BSHE

BSChE

BA)(ath, i(SHE Engr I

BS))E Engr II
Senior Engr

Senior L'ngr

Nanager, llechanical L'ngr'g

Engr 1

Engr I

5.5 6 11.5

4.75 3.5 8.25

.25 9 9.25

,75 5 5.75

I 25 4 5 25

1.25 3 4.25

4,25 8.5 12.75

Rotating Equipt

ISI/PSI/HDE

Systems Engr'g

Systems Engr'g

ISI/PSI

Systems Engr'g

Piping Systems

ISI/PSI/NDE

ISI/PSI/HDE

llcat Transfer

Piping

Ops/I(aint/Design Personnel Trng

GE

Bechtel

US Navy

Rockwell

POTE

Wsll

Bechtel

Scrv Engr

Sr Huc Engr

Sub Officer

Pit Engr

TtjSU Engr

Engr

Pipg fngr

/ R(gistcrcd I'.E., Washington.t Registered I'.l!., other state(s).





Dl!PA!rINr¹l: Civi I ru)ginecring 6 Services
6 0)

INI'DR)!ATION ON HNGINrHRS IN l!NGIHEI!RING DIVISION

As or: 7-31-81

Page I el'

I'J Adair

AR Bright

KW drun

B)I Burnside

I'H Campbell

KN Chick

HA Coffman

CR Dcpoe

VK Dugga1

/tWC Flynn

FV Gomulka

WS !lardy

NII Kempt

hll Knollc

I.E Ilarav I I Ia

KF HcAndrew

DEGRrE! S

Hone

BASeclkluc

None

ASNucTech

BSAnthrp

None

BAArcht

BA I!urn.Resc

None

BSEE

Hone

None

WI'PSS I'OSITION TITIJ!

Sr Engr'g Records Analyst

Sr Admin Engr

L'ngr'g Records Analyst II

Engr'g Records Analyst I

Engr'g Records Analyst 11

Flngr'g Records Analyst I

Engr'g Records Analyst II
Senior Engr

Senior Designer

Senior Engr

Engr'g Records Analyst I

Engr'g Records Analyst 11

Senior Engr

Engr I

Admin Specialist

AAS Tech Illust Engr'g Asst (Drafting)

3.5

3 3

6.5

4 4

3.25 21 ' 24.75

11 13

2. 75 21 23. 75

1.25 1.5 2.75

2,25 3 5.25

3.25 18 21.25

3.5 37 40.5

7. 75 4 11. 75

3. 75 7 10,75

HXI'ERIENCE
)II'bS Ql R!R/TOTAI.

6.25 0 6.25

4,75 15 19.75

1.5 9.25 10,'75

1.25 4 5.25

PR INC IPAI.
ARL'A OI:

EXPERT ISH

Documentat ion

Engr'g Admin

Equipt +clif
Documentation

Equipt Qualif

Documentation

IIechanicai

Design/Drafting

Fac Des/Install

Documentation

Documentation

Electrical

Elect Hng/Design

Administration

Dosign/Drafting

S[!CONDAIN
AREA OF

HXPE!rr IS L

Accounting

Documentation

Comp Applic

Comp Applic

Flectrical

Struct Design

Comp

Applic'ost

Estimating

Secretarial

purv IIx)s
IDU wvrR TITIJ!

Booing

CPCO

lP Supv

Pit Clerk

Technician

Westinghse Technician

Westinghse Technician

SD St Univ Hanager

Bechtel

Vitro

Vitro

Juv Court

Elect Clork

Sr Fngr

Sr Hstmtr

Sec'y

Bovee/Grail Drafter

Designer

Pt/Olympia Chlof Engr

Westinghse Data Clerk

/ Reglstcrcd I'.H., Washington.t Registered I'.H., other state(s).



INFOR)!ATION ON L'NGINL'ERS IH ENGINI!IN!INC U IVISIOH

I'ago 2 oF 2

I)EI'Alril!IMP: Civil I!ngr'g 8 Svcs - CONTINUED'

DEGREE S WPPSS I'OSITION TITI.E
LXI'EllIENCU

Wl'SS 0'IIR:8 'IVCAI.

PRI NC IPAI.
ARPFA OP

I!XPL'IPT IS l!

AS OF: I-31-81

SI!CONDARY

AREA OP
EXPFRTISE

PREVIOUS
I>IPIA)YIR

BH Hichols

EV Norris

CO Rominc

/tER Rybarski

JR Smith

/ IBt Stivers

/tWK Stockdalo

tl!E Wellsfry

Cl, Whitcomb

None

BAArcht

BSCE

None

BSCE, IISCE, PhD

BSCE

BS Educ

Sr Engr'g Records Analyst

Senior Engr

Supv, Engr'g Services

Principal Engr

Senior Dosigner

Supv,'ivil 8 Pacs Engr'g

Hanager, Civil Engr'g 8 Svcs

Senior Engr

Sr L'ngr'g Records Analyst

5.5 17 22.5 Documentat ion

1.2S 30 31.25 Architectural

4 10 14 Engr'g Admin

3.5 27 30 '
3.5 15 18.5

Struct. Dynamics

Civil

5.5 4 9.5 Documentation

8.75 25 33.75 Civil

1.25 14 15.25 Design/Drafting

8.25 27 35.25 Civil

Engr'g Admln

IFC

Structural

Civil/Soil Dynamcs

Structural

Engr'g Admin

City/Rchld Scc'y

Rockwell Proj Engr

Rockwell Designer

Westinghse Sr Engr

US Army Colonel

Cty/Fremont Engr

Ni les !ebs Ngr

Westinghse Sr Engr

/ Rcglstcred I'.E., Washington.
t Rcglstcrcd I'.E., other state(s),



INI:OINATION ON HNIIINLLIRS IN I!NCIINIIERING DIVISION

I'ago I of 2

NAHI! DI10REH S WI'I'SS POSITION TITIJI

BLEAR'I1IINf: Fl ctrical IfC En incerin
42700

EXPERIENCE
~Pl'LsTITIPI:III TIKI'ill

PR INC I I'AL
ARIIA OF

EXPHRTISLI

AS OI': 7-31-81

SECONDARY
AREA OII

I'XPLIRTISE
I'RHV IOUS
I Hl'IOYIR TITIJI

Rl, Abbott

RD Bass

t H Basu

tSR Basu

EF Bolcr

HR Compton

/ A.I Fbens

WH Faraone

tnr: Oreen

FR Cuycr

tAN Joshi

JD Lodgo

JT I'erson

I/ JE Rhoads

RC Ruckdcschcl

t U Shah

BSHE

BSHE, HSEH

BSHE, IISEE

AAHlectron

BSPhys

BSHE, HQIE

BSEL'one

BSHE

BSHE

BSEL, IISNE

BSEE

BSHE

BSEL'srr:,

HSlnstE

Senior Engr

Engr I

Senior Engr

Supv, Electrical Engr'g

Engr II
Senior Engr

Program Hgmt Spec

Engr 1

Sonior Engr

Consulting Engr

Senior Engr

Senior Engr

Engr II

Supv, L'qulpt /calif Engr'g

Senior Engr

llanagcr, Elect/IFIC Engr'g

.5 6 6.5 18C Engr

1.25 6 7.25 Systems Engr'g

2.25 15 17.25 Elect Systems

1.5 10 11.5 Simulators

5.25 9 14.25 Computers

6.75 10.25 17 Program Hgmt

4.75 6 10.75 Equipt Qualif

5.25 11 16.25 IFC EngrIg

7 18 25 Simulators

2.25 20 22.25 IfC Systems

1.5 10 11.5

0 2 2

5 3.5 8.5

0 18 18

Simulators

Elect Distrb.

fquipt Qualif

Systems

4.25 13 17.25 IFIC

2.25 12 14.25 Elect, Controls Equipt Qialif

Hquipt /calif
Licensing

Electron llardware

Simulators

Contract Admin

Elect I'iold Engr'g

Systems Engr'g

flectrical

Equipt Quaiif

Electrical

Electrical

Sf ty/Rel iblty

West lnghsc

Ebasco

Bechtel/BfIR

Battcllc

Westinghso

Bechtcl

CIP.

Westinghse

Bechtel

Westinghso

Bechtel

West inghso

NucSvc/3H

Sr Engr

Adv LIngr

Engr

Supv

Inst Tech

Dvlpt Engr

Proj Fngr

Fld Engr

Engr

Sr Engr

Sr Engr

Sim Engr

Engr

Fld Engr

Sr Engr

Sr Const ~

/ Rcglstcrcd I'.E., Washington.
t Rcglstcrcd I'.E., other state(s).



INI:ORIIA'fION ON ENGINEERS IN EIXIINfERING UIVISION

I'agc 2 of 2

OIIPAR'INIBff: Elect/I/O Engr'g - CONflNUEII AS OI': 7-31-81

JP Starr

Jl. Sullivan

/ IIT 'fhonn

C.I Zeamer

I)I!GRI!E S

None

BSEE

BSL'L

BSNETech

Nl'I'SS I'OSI1'ION TITIL

Engr I

Senior fngr

Principal Engr

Engr I .5 20 20.5

EXI'ERIENCL:
III'I'bS 011U!8 'ftrfAI.

5.75 20 25.75

1.25 20 21.25

8 5 22 30 5

PR INC I I'Al.
AREA OP

i:.XPrRTrsr:

Simulators

Equspt Qualif

Elect Systems

Equipt Qalif

SECONOARY
ARrA OP

EXPER1'ISE

Electrical

Reliability Engr'g

Protective Relay

Haintcnance/Elect

Iloffman

ARCIIO/GF.

BfjR

Lead Engr

Spec

Engr

PRI V IQIS
IJI PIOYER

Westinghse Engr

/ Registered P.U., Ilashlngton.t Registered P.E., other state(s).
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INFORHATION ON I!NGINEERS IN ENGINEERING DIVISION

I'agc I of 2

l)EG>RL'L'S Wl'PSS POSITION TITLE

l)EPARTIIINI': Nuclear En incor in
42800

EXPERII?NCL'PI'bS

VII)ER TIYI'Ale

I'R I NC II'Al.
AI!ra OF

FXPERTISL!

AS OI': 7-31-81

SI!CONDARY

AREA
OI'XPI:RrlSE

PREVIOOS
EHPIA)YER T ITIJ

tSH Berry

DL'ush

tLC Chan

tKR Conn

tGI. Gclhaus

Rl, llcid

TW llorning

Tll Kehel cy

Wll Kelso

DB Krcig

KS Ia>nd

tFJ Hnrkowski

TB HcCall

DH Hyers

BD Ngo

IU Nicklas

BSChE>HSNL'>PhD

BSHE

BSAI!>

HSAL'SL'Phys,

HSNE

BSHE

BSBE, HSNE

BSHE

BSHL>

BSNL>

BSHE>

HSHL'SLE>HSNE>

I hD

BSEngPhy, NSNE

BSChE, HBA

Engr I

Principal Engr

Engr I

Engr I

Hanager, Nuclear Engr'g

Principal Engr

Engr I

Engr I

Program Hgmt Spec

Associate Engr

Associate Engr

Senior Engr

Program Hgmt Spec

Supv, Systems f> Reliablty

Associate Engr

Supv, Nuclear/Chem Engr'g

1.25 10 11.25 Systems Engr'g Fuc I Ihnd I Ing

0 7.5 7.5 Hcchanical Systems Thcrmllydr Analysis

4.25 10.5 23.75 Systems Analysis Iieet Ba lance

7.25 7 14.25 Safety Analysis Fuel Hgmt

7.5 13 20.5

0 5 5

0 10 10

Syst Perf Analysis Component Design

Program Hgmt

lleat Transfer

Sfty/Environ Hntrg

3.75 17 20.75 Fuel Ilandling

0 2 2I
.25 .75 I

1.75 15 16.75 Reliability

.25 18 18,25 I'lt Analy/Design

Pit Transt Analys

0 10 10 Syst Analy/Design

. 25 0 . 25 Hcchan ica I

7. 75 12.5 20. 25 Nuclear/Chemical Systems Engr > g

4.75 12 16.75 Thermal llydraulics Containment Pcrf.

Roc kwel I

Stone/Wbst r

CT Hain

Gilbert Asc

TVA/BNW

Westinghsc

Westinghso

Ecodyne

Rockwe II

NH Rsch Fac

PS NavShpyd

Westinghso

Wostinghso

Rogers/Asc

WI-Hlch Pwr

Sr Engr

Sr Engr

Hech Engr

Sr Engr

Nuclear Engr

Sr Engr

Hgr,CS Anly

Rf>0 Engr

Sr Engr

Rsch Asst

Eng Tech

Sr F~gr

Prin Engr

Sr Hgr

E))gr

/ Rcgistcrcd P.E.', Washington.
t Rcgistcrcd I'.E., other state(s),
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DEPARTNENT: FUELS A EHVIRONKENT DIVISION

INFORIIATION 0 ENGINEERS IH TECHNICAL DIVISION PAGE 1 OF 7

AS OF: AUGUST 5, 1981

Name De ree s

Principal
Ex erience Area of Secondary Area Previous

Title

GF Bailey (/) BS Chemical Kanager, Fuels 5
Engineering Environment Division

BS Business
IIS Nuclear

Engineering

16 23 Nuclear Engi- Energy Alterna-. llesting-
neering/ tives/Environmental house
tianagement Engineering Kanford

Kanager, Environmental
Engineering

RG Spencer Technical Division 7 26'3'inancial
Administrative
Specialist

Administrative UHC Ilanager. Cost and
Property

Registered PE in liashington



Name

JR Worden BS/HS Physics Hanager, Fuel Supply 7 17 24 Fuel Hanage-
ment

>et~ 4 ~

Title
Nuclear Analysis West/BNW/GE Fuel Project Engineer

BK Boyd BS Het Engr Supervisor, Fuel
HS Engr Hgt Services

4~a 17 214 Fuhl Contract
Admin. (Tech)

Fuel I)uality
Assurance

Argonne/ Procurement Engineer
Texas
Instruments/
GE

LS Pace BS Hathematics Fuel Cost Engineer 5 5 Fuel Cost Project Plannidg
and Scheduling

JE Saraais BS Ceramic
Engineer

Fuel Project Engineer 7 6 13l Fuel Contract
Admin (Tech)

Fuel Development West.Hanf./ Fuel and Core Component
BNW Procurement 'Engineer

WG Jolly BA Hath
HA Econ

Economic Evaluations
Engineer

Economic
, Analysis

Budget Forecast- West.Hanf. Economic Studies
Engineer

JR Young (/,t) BS CE

SH CE

HBA

Principal Special
Studies Engineer

4 29 33 Engineer
Studies/
Hanagement

Cost Benefit BNW/DDN/GE
Analysis/Environ-
mental Assessment/
Economic Analysis

Staff Engineer

v'egistered PE in Washington
t Registered PE in other state(s)





INFORtiATION ON ENGINEERS IN TECHNICAL DIVISION PAGE 5 OF 7

DEPARTMENT: I H tIT L PROGRAHS EP RTHEN AS OF:

Name

Principal
Ex erience Area of Secondary Area Previous

Title

KA HcGinnis BS Ag Econ
HS Ag Econ

Economics Evaluations
Engineer

4 5. Economics Engineer'Econo-,
mics/Socioecono-
mics

'NW Economist

KR Wise (/) BS Hechanical Supervisor, Environ- ,;8
Engineering mental EngIneering

HS Mechanical
Engineering

7 15
Supervision Environmental

Engineering
Westinghouse Development Engineer
Hanford

W Davis, III BS Biology
HS Ecology
HS Hanagement

Science

Supervisor, Environ-
mental Science

2 ll 13 Ecology Statistics Yankee Environmental Scientist
Atomic
Electric
Company

RA Chitwood BA Physics Hanager, Environmental lO
Chemistry Programs
Hathematics

15 25 Environmental/ Siting/Licensing
Regulatory Hanagement
Management

DUN Senior Engineer

JP Chasse (t) BS CE Senior Environmental
HS CE-Water Engineer

Resources
Engineering

7+ 11 Environmental
Engineering

US EPA Civil/Environmental
Engineer

AC Rutz BS Biology
HPH-Water

equality
Environ-
mental
Chemistry

Environmental Engineer 2 8 10 Environmental Water I)ual i ty/
Engineering Environemntal

Chemistry

Klamath Director of Environ-
County, OR mental Health

~ I I~ t )gggl ~ y

Registered PE in Washington
Registered PE other state(s)





DEPARTttEttT: EtlVIROtlMEtlTAL PROGRAMS DEPARTMENT

IttFORttATIOtt Otl ENGItlEERS IN TECtlNICAL DIVISIOtl

AS OF:

PAGE 6 OF.~

liame

Principal
Ex erience Area of Secondary Area Previous

Title

MK Thompson BS Geology
Grad Study in

Hydrology
t

Environmental
Engineer

its 3 res.
4 ind.

gov't

Hydrology
Geology

Permitting and
Regulatory Com-
pliance

Utah Dept.
of Natural
Resources

Engineet ing Geologist/
Senior Hydrologist

C Van Hoff

JC Kutt BS Chemistry

Senior State Liaison
Specialist

Environmental
Scientist

4 5 9 Regulatory
Interface

3 mo 10 10 Chemistry

Legislative Re-
viewer

Environmental
Scientist

State of
Idaho

Battele NW

Laboratory

Legislative Assistant

Scientist

GS Jeane Minor Chemistry Environmental
BS Fisheries Engineer - Biologist

5 W Ilts Mitigation Water quality Washington Environmentalist
Fisheries State
Pollution Department

of Ecology

WA Kiel

AM Lee

BS Geology
BS Ocean-

ography

MUP Urban
Planning:

BA Urban and
Regional
Planning

Geologist

Socioeconomic Coordi-
nator

Environmental
Geology

3 I 4 Socioeconomic Land Use (physi- Washington Administrative
Inter'ionitoring.. cal planning) State Office

Mitigation of Comunity
Development

ML Miller BS Physical
Science

ttS Health
Physics

Environmental Scien-
tist

3 4 Heal th
Physics

Computer Programer Exxon



DEPARTI1ENT: EP RTHENT

INFDSIATION ON ENGINEERS IN TECHNICAL DIVISION PAGE 7 OF 7

AS OF: AUGIJST.5 1981

Name De ree s

Principal
Ex erience Area of Secondary Area Previous

Title

JE Budge PhD HS

HEd BS
Senior Environmental
Scientist

3 8 11 Aquatic
Ecology .

Physiology Bio-
assay

Metropoli-
tan Edison
Company/
Texas In-
strument
Inc.

Supervisor, Radiation
Safety and Environmental
Engineer/Aquatic Ecology
Task Leader

FD Quinn BS Heteorology Senior Environmental
2+ Yrs Grad Scientist

School

1 .20 21 Air Pollutioq
Meteorology

.Scientific
Systems Analyst

USAF/Air
Wea. Svc.

Technical Division
Meteorological Systems
Analyst

LS Schleder AA Zoology,
Environ-
mental
Studies

Environmental Techni- 2 11 13 Environmental
cian (Bmos Security Guard Technician

for WPPSS)

Security Guard Industrial Miscellaneous Fabrica-
Fiberglass/ tion
Shelbies
Fiberglass



INFORIIATION ON ENGINEERS IN ENGINEERING DIVISION

Page 1 of 1

HL Bennett

DEGREE(S)

BSHE

DEPARTHENT: WNP-2 ENGINEERING

62900

WPPSS POSITION TITLE

Senior Engineer

EXPERIENCE
WPPSS/OTHER/TOTAL

5.25 21 37

AS OF:
r

PRINCIPAL
AREA OF

EXPERTISE

HVAC

8-6-81

SECONDARY

AREA OF
EXPERTISE

Valves Industrial
Pipe/Supply

Equipt Engr

PREVIOUS
EHPLOYER TTTLE

~QIA Crisp

~A Fredenburg

BSHE,HSPE> HSC

BSCE, HBA

Project Engineering Hanage-
ment Specialist

Principal Engineer

1 25 26

5.25 6 11.25

Civil/Structural/
Hanagement

Structural

Systems U S Navy CaPtain/Navy

Sr. Engr.Cont.Des/Prog Hgmt Bechtel

PW Harness BSHE Hanager, Field Engineering
(Acting)

8.75 5 13.75 Systems Engrg. Rotating Equipm't. UNC Plant Engineer

BA llolmberg BS Harine Engr. Deputy Project Hanager-Engrg. 2.75 20 22.75 Hanagement/Nuclear
Operations

Mechanical U.S. Navy Commander/Navy

+ JH Ralphs

TA Stanley

DC Tinmins

V LW Vance

y'HF Miitala

BS Engineering
HS Gen. Engrg.

BSHE

BS Physics

BSCE

BSEE

Senior Engineer

Project Engrg. Hgmt Spec.

Project Engrg Hgmt Spec

Project Engrg Hgmt Spec

Pridcipal Engineer

'3.5 25 28.5

4.25 8.5 12.75

5.3 7.7 13

6 10 16

9 25 34

Hechanical

Systems

Nuclear/Hech.

Civil

Electrical

Chemical Bechtel

Chemical Engrg/
Shielding

Highway

Bechtel

Mash. State
Dept.Transpo

Mestinghouse

Construction Engrg. ITT

Sr. Field Engr

Project Engr.

Supervisor
Nuclear Analyg

Sr. Engineer
tation

Sr. Engineer

v Registered P."E., Washington
+ Registered P. E., Other State(s)



WASHINGTON PUBLIC POWER SUPPLY SYSTEM

MAY 1981

ORGANIZATIONAL
DEV. PROGRAMS

J. S. WOODS
MANAGER

ADMINISTRATION

O. R. FRINDT
DIRECTOR

EOUAL OPPORTUNITY
PROGRAMS
R. O. CANNON

MANAGER

ADMINISTRATIVE
RESOURCES
J. S. WOODS

ACTING MANAGER

CORPORATE
INFO. SYSTEMS

R. S. SROAOY
MANAGER

RECORDS
MANAGEMENT
R. A. OE LOAENZO

MANAGER

CONTROLLER

S. S. GINE

HEALTH. SAFETY
L SECURITY

J. W. SHANNON
MANAGER

LEGAL

O. E. C.
COUPE.'CING

CHIEF COUNSEL

HUMAN RESOURCES

A. C. SOLOT
MANAGER

NOTE. THE ClllfF COUNSEL AND THF. CONIROILEA. ROTI I OF WHOM REPORT IO IHE
DIAECTOA. AOMINISIAARON. REPORT DIAECILYTO THE MANAGINGDIRECTOR IN
AREAS INVOIVINO ATTORNEY/ClifNT 04 FISCAL/CIIENTAfIATIONSIAPWITH IHE
MANAGINGDIRECTOA AND/OR SOARS OF DIRECTORS

8105041



DWIGHT R, FRliXDT

POSITION:

EDUCATION:

EXPERIENCE:

I

DI RECTORY ADMINISTRATION

BA, NBA

1979 - 1981 BUSINESS CoNSULTANT

I NANAGEMENT

1977 - 1979 CHIEF OPERATING OFFICERp STANDARD EQUIPMENT

INC.

0 ilANAGEMENT

~ LOGISTICS

~ CONTRACT ADMINISTRATION

~ FINANCING

1971 — 1977, VICE PRESIDENTS STANDARD EQUIPMENT INC,

~ HEAVY CONSTRUCTION FIELD NANAGEMENT

1970 — 1971 OPERATIONS NANAGER,NULLEN CORPORATION

~ CONSTRUCTION l1ANAGEMENT

1968 — 1970 GENERAL NANAGERp NULLEN NINING DIVISION

~ I'II N I NG PROJECT DIRECTION



WASHINGTON PUBLIC POWER SUPPLY SYSTEM AUGUST 1981

HEALTH, SAFETY IIL

SECURITY
J. W. SHANNON

MANAGER

IND. SAFETY & FIRE
PROTECTION
W. E. TAYLOR

MANAGER

SECURITY

S. R. TELANOER
MANAGER

RADIOLOGICAL
PROGRAMS
D. E. LARSON

MANAGER

WNP-1/4 HEALTH,
PHYSICS/CHEMISTRY

V. E: SHOCKLEY
MANAGER

WNP-2 HEALTH,
PHYSICS/CHEMISTRY

R. G. GRAYBEAI.
MANAGER

WNP-3/5 HEALTH,
PHYSICS/CHEMISTRY

IOPENI
MANAGER

. LOSS CONTROL
SERVICES

R. M. GOUGH

ADMINISTRATIVE
SECURITY

J. W. KLINGELHOEFER
SUPERVISOR

RADIOLOGICAL
SERVICES
R. Wi CRAIG
SUPERVISOR

HEALTH PHYSICS

J. O. MILLS
SUPERVISOR

HEALTH PHYSICS

L G. BERRY
SUPERVISOR

HEALTH PHYSICS

(OPENI
SUPERVISOR

PROJECT SAFETY

W. E. TAYLOR
ACTBIG

SECURITY FORCE

S. H. MARTIN
CHIEF

RADIOLOGICAL
ASSMT. & AUDIT

R. F. HAIGHT
SUPERVISOR

CHEMISTRY

T. M. BRUN
SUPERVISOR

CHEMISTRY

L D. MORRISON
SUPERVISOR

CHEMISTRY

IOPEN)
SUPERVISOR

SECURITY TRAINING
& EVALUATION

R. J. GIVIN
SUPERVISOR

EMERGENCY
PREPAREDNESS

J. V. EVERETT
SUPERVISOR

109042
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JOllH (JACK) ll, SHAi'<Nail

POSITIOH:

EDUCATION:

EXPER I El'lCE

1970 — 1981

1964 — 197~

1961 — 1964

1959 — 1960

1956 — 1960

1951 — 1956

f~ANAGERg HEALTH> SAFETY R SECURITY

BS HEALTH PHYSICS (EQUIVALENCY)

NANAGERg HEALTHY SAFETY R SECURITY'ASHINGTON

PUBLIC PONER SUPPLY SYSTEM

~ ENVIRONMENTAL

4 EMERGENCY PREPAREDNESS

4 CHEMISTRY/RADIOCHEMISTRY

4 RADIATION PROTECTION

~ INDUSTRIAL SAFETY R FIRE PROTECTION

4 SECURI TY

HEALTH 8 SAFETY

SUPERVISORS'AI

RYLAND PONER

COOPERATIVE

PLANT FIRE PROTECTION

4 TRAIN I NG

4 INDUSTRIAL SAFETY

0 CONSTRUCTION

4 LACBlts'R HEALTH PHYS I CS

4 REPORT WRITING

TECHNICIAN — IRRADIATION R COOLANT TESTING

6ENERAL ELECTRIC COMPANY

~ COMPONENT TESTING

4 REACTOR OPERATION R NAINTENANCE

4 SODIUM TECHNOLOGY

SENIOR HEALTH PHYSICS ANALYSTS ATOMICS INTERNATIONAL

4 RADIATION R CONTAMINATION CONTROL

4 HASTE DISPOSAL

STATION AGENTS l'iEST COAST AIRLINES

CHEMICAL OPERATORS GENERAL ELECTRIC COMPANY

4 CHEMICAL SEPARATION

4 RADIOACTIVE kASTE

~ STARTUP R OPERATIONS

0



INFORHATION ON HEALTH SAFETY i SECURITY HANAGEHENT AND STAFF
Page 1 of 1

DEPARTHENT: HEALTH SAFETY W SECURITY

PRINCIPAL
EXPERIENCE AREA OF

AS OF: Aunust 1981

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER TITLE

J.M. Shannon BS Physics
(equivalency)

Hanager, Health, Safety
E Security

7 yr./23 yr./30 yr. Construction
Startup
Operations

Chemical Processinq
Operational Testinq
Radiation Protection
Emergency Prepared-
ness

Dairyland
Power
Cooperative

Supervisor,
Health S

Safety Dept.

+ Registered P. E., Mashington.
aRegistered P. E., other state(s).



INFORMATION.ON HEALTH SAFETY 5 SECURITY MANAGEMENT AND STAFF
Page 1 of 2

DEPARTMEIIT. INDUSTRIAL SAFETY 8 FIRE PROTECTION AS OF: Au ust 1981

NAME DEGREE(S) WPPSS POSITION TITLE
EXPERIENCE

WPPSS/OTHER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

W.E. Taylor

R.M. Gough

J.C. Bell

AD Fire Protec-
tion

BS Trade 5
Industrial

BS Mathematics

Manager, Industrial
Safety 5 Fire Protection

Supervisor. Loss Control
Services

Super visor. WNP-2 Safety

1/21/22 yrs.

7/13/20 yrs.

12 yrs.

Fire 5 Radiation
Protection

Health A Safety
Programs

Fire 5 Radiation
Testing

Fire Protection/
Industrial Safety

Nuclear Operations
Construction, I
Research

Laboratory Operation Westinghouse
Emergency Prepared- Hanford
ness
Reactor Testing

Firefiohting Westinqhouse
tuclear Operations,
Research, 8

onstruction

urbine Manufactur- Westinohouse
inq ElectrictilityMarket Plan-
inq

Manaqer,
Health 8

Safety Group

Industrial
Safety 8

Fire Prot.
Specialist

Generation
Enqineer

M.J. Hoylman

D.T. Evans BS Mechanical
Engineering

Specialist I

Senior Engineer-Fire
Protection

4 mo./ll/11 yrs.

2 mo./9/9 yrs.

Occupational Healt
Testing

Emergency Medicine
Industrial Safety

Design

ower Plant Con-
truction
ersonnel
abor Relations

ire Protection
ystems Evaluation

Kaiser
Engineers

Western Div.
Naval Facili-
ties Enqineer-
ing

Safety
Supervisor

Assistant
Branch Head

G.E. Towne US Air Force Senior Specialist 3/29/32 yrs. Developed 5 imple-
mented Hanford Fire
Traininq Manual,
Supply System Fire
Briqade Training
Proqrams A Manuals

eveloped 5 implemen
ed Hanford Emergenc
eserve Procedures,
adiation Casualty
andlinq for DSHS

Rockwell Han- Manager.
ford Co. Fire Equip.

Services

+ Registered P. E., Washington...
aRegistered P.j E., other state(s).
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INFORMATION ON HEALTH SAFETY 'a SECURITY HANAGEHENT AND STAFF Page 2 of 2

K.C. Bleiler

DEGREE(S) MPPSS POSITION TITLE

Training Specialist I

DEPARIHENT: INDUSTRIAL SAFETY A FIRE PR

P

EXPERIENCE
MPPSS/OTHER/TOTAL

1 mo./22/22 yrs.

PRINCIPAL
AREA OF

EXPERTISE

AS OF: Auaust 1981

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER

Emergency Hedical
A Fire Protec-
tion

Emerqency Hedical Columbia Oil
Technician Co.
Certified Instructo
in First Aid

TI ILE

Vending
Supervisor

D.G. Parthree Supervisor, MNP-1/4
Safety 5 Fire Protection

1 mo./19/19 yr s. Nuclear Construc-
tion, Startup A
Operation

Industrial Safety Gibbs A Hill/ Hanaaer,
Fire Protection D.U.C.I. Loss
Emerqency Prepared- Prevention
ness

R.A. Fisher Specialist I 1/21/22 yrs. Industrial Fireman
Nucl./Chem. Opera-

tor

Fire Detection Test- Interlakes
ina School
Equipment 8 Desiqn
for Fire Protection

Custodian

D.A. Smith BA Psychology Supervisor, MNP-3/5
Safety

3/5/8 yrs. Power Plant Con-
struction Safety

Fossile Fuel Con-
struction Safety

MSH/Boecon/
GERI, MNP-2

Safety Hgr.

I
< Registered P. E., Washington.
<Registered P.. E., other state(s).



DEPAR1HEtiT: WNP«2 HEA

INFORHATION ON HEALTH SAFETY E .SECURITY lQNAGEHENT AND STAFF

AS OF: Auqust 19Sl

Page of

NAHE

R.G. Graybeal

DEGREE(S)

BS Education Hanager, Health Physics/
Chemistry, MNP-2

6/21/27 yrs. Construction,
Startup A

Operations

PR INC IPAL
EXPERIENCE AREA OF

MPPSS POSITION TITLE WPPSS/OTHER/TOTAL EXPERTISE

SECONDARY
AREA OF

EXPERTISE

Industrial Safety
Pronrams

PREVIOUS
EMPLOYER

Iowa Electric
Light 5 Power

T ITLE

Radiation
Protection
Engineer

L.D. Horrison

L.G. Berry

BS Biochemistry Chemistry Supervisor

Health Physics Supv.

2/2/4 yrs.

2 mo./12/12 yrs..

Laboratory Analysis Plant Chemistry
Control

US Testinn Co.

Operation 8 Shut- Plant Radiation Lawrence
down Activity urveillance Livermore Lab.
Surveys ealth Physics Pro-

ram

Research
Scientist

Health 5
Safety Tech-
nician

+ Registered P, E., Washington...
vRegistered P.,'., other state(s).



INFOIUtATION ON HEALTH, SAFETY 8 SECURITY HANAGEHENT AND STAFF
Page of

OEPARIHEttT: WttP-1/4 HEALTH PHYSICS CHEHI AS OF: Auoust 1981

tNHE DEGREE(S)

PRItlCIPAL SECOttDARY
EXPERIEttCE AREA OF AREA OF PREVIOUS

WPPSS POSITION TITLE WPPSS/OIIIER/TOTAL EXPERTISE EXPERTISE EHPLOYER TITLE

V.E. Shockley BS Geology Hanager, Health Physics/
Chemistry, WNP-1/4

2 yrs./2D/22 yrs. Radfolooical 8
Safety Hazards
Analysis

Respiratory 8 Con- Consumers
tamination Honitor- Power Co.
ino

Plant Health
Physicist

J.D. Hills

R.H. Brun US Navy, Nuclear
Training School

Health Physics Supv.

Chemistry Supv.

1/22/23 yrs.

2/16/18 .vrs,

Fuel, Air 5 Radia- Radiation 8 Contami- Consumers
tion Analysis nation Sur veys Power Co.
Nuclear Rockets
Testing

Hechanical Opera- Chemistry 8 Radio- Consumers
tor chemistry Analysis Power Co.
Enqfneerfnq Lab. Plant Policy Admin-
Technician istration

Supv.,
Radiation
Protection

Supv.,
Chemical 8

Radiation
Protection

f Regfstered P.IE., Washington.
vRegfstered P.;E., other state(s).





INFORHATIOM ON HEALTH SAFETY 8 SECURITY HANAGEHENT AND STAFF
Page 1 of 1

IVNE

DEPARIHENT: SECURITY

PRINCIPAL
EXPERIENCE AREA OF

DEGREE(S} WPPSS POSITION TITLE WPPSS/OTHER/TOTAL EXPERTISE

AS OF: Au ust 1981

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLDYER TITLE

S.R. Telander USAF Nuclear
Weapons, Security
Police Officer
Academy, Hissile
Staff Officer

Hanager, Security Dept. 4/20/24 yrs. Operational Physi-
cal Security
Hanaaement

USAF Nuc. Secur-
ity 5 Law
Enforcement
Officer

S.H. Hartin BS Business Hgmt. Security Force Chief 3/26/29 yrs. Operational Physi-
cal Security
Hanagement

USAF Deputy Chic
of Security
Police

D.H. Vorheis AA Business Hgmt. Security Force Captain 3/23/26 yrs. Operational Physi-
cal Security
Hanagement

Systems 5 Equipment USAF
Specifications

Chief,
Security
Police

R.J. Harzano BA Police Science Security Force Captain 3/24/27 yrs. Operational Physi-
cal Hanaqement

Security Force
Technical Trainina

USAF Colonel,
Security
Police

J.W. Klingelhoefer
Jr.

R.J. Givin

BS Engineering

BS Law Enforce-
ment
HS Criminal
Justice

Administrative Security
Supervisor

Supv., Security Training
6 Evaluation

2/7/9 yrs.

3/6/9 yrs.

Nuclear Security

Traininq Systems
Enqineer, Instal-
lation Physical
Security Officer

ArnD Artillery

Security Force
Training

NUSAC, Inc.

US Hilitary
Police

4

Sr. Techni-
cal Associ-
ate

Curriculum
Officer

+ Registered P ~ '., Washington...
VRegistered P., E.. other state(s).



INFORHATION ON HEALTH, SAFETY A SECURITY HANAGENENT AND STAFF
Page 1 of 3

DEPARTNENT: RADIOLOGICAL PROGRAMS AS OF: Auqust 1981

DEGREE{S)

PRIttC IPAL SECONDARY
EXPERIENCE AREA OF AREA OF

WPPSS POSITION TITLE WPPSS/OTttER/TOTAL EXPERTISE EXPERTISE
PREVIOUS
EHPLOYER TITLE

D.E. Larson

J.V. Everett

US Navy ttuclear
Power School
College equival-
ency

BS Computer
Scfence/Physics
HS Nuclear
Engineering/Heal
Physics

Hanager, Radioloqical
Programs

Supv., Emergency
Preparedness

7/13/20 yrs.

3/2/5 yrs.

Health Physics
Radiolooical Pro-
tection

Emerqency P1 anninq

Enaineering Lab.
Technician

Radi oloqi cal
Enqineer

LaSalle Boil-
ing Hater
Reactor

Vallecitos
Nuclear Cente

Sr. Health
Physics
Technician

Radf oloui cal
Enqineer

J.R. Al'ten 'S Physics
NE'uclear
Engineering/Heal
Physics

Emergency Planning
Specialist

1/3/4 yrs. Emerqency Plan 8

Procedure prepara-
tion

Radiation Specialis USNRC Radiation
Specialist

D.H. Oatley BS Biology Emergency Plannfng
HS Health Physfcs Specfalist II

1/4/5 yrs. Health Physics Emergency Prepared- Portland
ness Plannfng General
Radio'logical Electric
Engfneei ing Desian

Health
Physfcs
Enoineer

A.F. Kiauss

D.H. Hannion BS Business
Administration
NS Hanagement

Emergency Planning
Specialist

Emergency Planning
Specialist

3/9/12 yrs.

4 mo./10/10 yrs.

Law Enforcement

ttuclear Weapons
Proqrams

Emeraency Planning

Nuclear Weapons
Operatfons

PA State
Pol fce

US Army

Trooper

Executive
Officer

R.F. Haight . BS Physics
HS Physics

Supv., Dose Assessment
8 Audit Section

3/7/10 yrs. Health Physics Pathway Hodeling,
Dose Assessment

UNC Nuclear Sr. Health
Physicist

0 Registered P. E., Washington,
vRegfstered P.'.. other state(s).
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INFORHATION 'ON HEALTH SAFETY 6 SECURITY HANAGEHENT AND STAFF Page ~ of~
OEPAR7HENT: RADIO

DEGREE(S)

AS OF: A

PRINCIPAL SECONDARY
EXPERIENCE AREA OF AREA OF PREVIOUS

MPPSS POSITION TITLE MPPSS/OTHER/TOTAL EXPERTISE EXPERTISE EMPLOYER T ITLE

G.V. Oldffeld.

D.B. Ottley

BA Physics
HPH

BS Physics

Health Physicist

Health Physicist

2/7/9 yrs.

2/4/6 yrs.

Emerqency Response
A Preparedness

Radiation Control

ALARA Design Review UNC Nuclear
Industries

Risk Assessment UNC Nuclear
Emergency Prepared-
ness

Sr. Health
Physicist

Safety
Engineer

J.O. Parry BS Applied
Physics

Health Physicist 1/6/7 yrs. Health Physics ALARA Review Cowenwealth
Edison

Supv. Rad.
Protection
Chemistry

R.M. Craig College equival-
ency
Health Physics

Supv., Radiological
Programs

4/18/22 yrs. Construction
Startup
Operations

Critical Facility/
Fuel Fabrication

Dairyland H/P
Power Coopera Technician
tive

C.A. Graybeal

J.D. Artls III

Dosimetry Analyst

AA Envir. HP/C Dosimetry Analyst
BS Envir. Science
Grad Studies

1/2/3 yrs.

1/6/7 yrs.

Recording
Radiation Exposure

Chemical. Testing
of Mater A Haste
Mater

Respiratory Pro-
tection Records

External Dosimetry
Heasurement Proqram

Richland
School
District
USAF

Secretary

Sergeant

T.J. Froelich BS Physics
HS Envir. Health
Science

Health Physicist I 1/7/8 yrs. Health Physics Power Plant Con-
struction

Battelle Research
Scientist

Y.E. Oerrer

R.C. HcGfllic US Navy Nuclear
Power School

Training Spec. I

Training Spec. I

5 mo./11/11 yrs.

1@10/114 yrs.

Health Physics

Enqineer Officer
of the Match

Radioloqical
Hedical Fields

Training, Health
Physics

Public Servic Health
Co. of Physics
Colorado Technician

Health Physic Sr. Health
Systems, Inc. Physicist

+ Registered P. E., Washington..
v Reg Is tered P .. E., other s ta te(s ) . I I



INFORMATION ON HEALTH SAFETY E SECURITY MANAGEMENT AND STAFF
Page of

DEPARTMENT. RADIOLOGICAL PROGRAMS AS OF

DEGREE(S)

G.O. Rhinehart, Jr. US Navy Nuclear
Power School

SECONDARY
AREA OF

EXPERTISE

Trafnfng Spec. I 1/10/ll yrs. Operations Safety
Radiation Pro- . Ffre Protection
tection

PRINCIPAL
EXPERIENCE AREA OF

WPPSS POSITION TITLE WPPSS/OTHER/TOTAL EXPERTISE
PREVIOUS
EMPLOYER

Omaha Public
Power Distric

TITLE

H.P.
Technician

R.E. Broz BS Physio'logy Training Spec. I 1 mo./10/10 yrs. Health Physics Emergency Prepared-
ness

State of WA Health
Physicist

t Reg I s tered P. E., Was hf ng ton.
<Regfstered P.,E.. other state(s).





DEPARTMENT: NUCLEAR SAFETY

DEFORMATION ON NUCLEAR SAFETY MANAGEMENT AND STAF

AS OF: 8/31/81

Page 1 of 1

NAME DEGREE(S) WPPSS POSITION TITLE
— EXPERIENCE

WPPSS/OTNER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

G. D. Bouchey BS Nuclear Eng.
MS Nuclear Eng.
PhD

.'irector, Nuclear Safety 10 mo./17 yr./18 yr Safety 8 Licensing Research
Core Engineering Radiation Detection
Design Health Physics

Research/Teaching

U. S. Dept.
of Energy
( FFTF)

Director,
Operational
5 Exper-
imental
Safety Div.

S. E. Bussman None Administrative Assistant. 1 yr./2 yr./3 yr. Administration Secretarial Peppermill,
Inc.

Office
Manager

+ Regi s tered P. ~ E., Washington.
yRegistered P.! E., other state(s).
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DEPARTME~T. LICENSING

NFORMATION ON NUCLEAR SAFETY MANAGEMENT AND ST

AS OF: 8 31 81

Page I of

NAME DEGREE(S) WPPSS POSITION TITLE
EXPERIENCE

WPPSS/OTHER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

G. C. Soreqsen BS Mechanical
Engineering

Manager, Licensing 8 yr./7 yr./15 yr. Licensing Mechanical
Engineering

Amphenol Sams
Division

Project
Engineer

R. M. Nelson

A. G. Hosier

K. W. Cook

K. A. Hadley

R. G. Joshi

P. L. Powell

A. J. Moore

+ Registered P.
y Registered P.

BS Mechanical
Engineering
Nuclear Option

BS Electrical Eng
HS Nucl. Eng.

BS Mechanical Eng
Nuclear Option

HS Mechanical Eng.
ABC Courses (GE)

BS Mechanical Eng.
BS Industrial Eng.
Naval Nuclear

Power School

BS Electrical Eng.
HS Nuclear Eng.

BS Electrical Eng.
~ Naval Nuclear

Power School

BS Physics
Grad. Studies in

,
Meterology

E., Washington.
E., other state(s),'.

Hanager, WNP-2 Project
Licensing

Manager, WNP-1/4 Priject
Licensing

Manager, WNP-3/5 Project
Licensing

Engineer I

Senior Engineer

Engineer I

Project Engineer I

2 mo./21 yr./21 yr.

5 mo./18 yr./18 yr.

16 mo./20 yr./21 yr.

1 mo./15 yr./15 yr.

2 mo./14 yr./14 yr.

4 yr ./7 yr./11 yr.

2 yr./12 yr./14 yr.

Nuclear Eng.
Mech. Eng. Design

Licensing
Nucl. Eng.

Nucl. Eng.
Licensing

Hechanical Eng.
Industrial Eng.

Licensing Eng.
Nuclear Eng.

Nuclear Eng.
Electrical Eng.

Operations at FFTF
(Operator Training
NDE/NDT Training
Lead Auditor

NSSS Design
NSSS Licensing
Chemical Eng.

Analysis

Hech. Eng.
Safety Eval.

Operations/Maint./
Systems

Generic Issues

I&C Eng.
Electrical Eng.

Safety Analysis
Administrative

En'quality

Assur ance

General
Electric Co.

Westinghouse

General
Electric Co.

estinghouse

tone & Webste
Energy Corp

estinghouse

testinghouse

Senior
Licensing
Engineer

Senior
Development
Engineer

Senior
Licensing
Engineer

Cognizant
Design Engr.

Licensing
Engineer

Admin.
Engineer

Reactor
Operator





DEPARTNE(T: LICENSING

ORMATION ON NUCLEAR SAFETY MANAGEMENT AND STAF

AS OF:

Page of

NAME DEGREE{S) WPPSS POSITION TITLE
EXPERIENCE

WPPSS/OTNER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

C. D. Taylor AA Licensing Assistant,
WNP-2

8 yr./ /8 yr. FSAR Amendments NRC guestions

+ Registered P

aRegistered P

E., Washington.
E., othe~ state(s).



0



'

DEPARTMENT: OPERATIONAL NUC

RMATION ON NUCLEAR SAFETY MANAGEMENT AND STAFF
S

h AS OF:

Page 1 of 2

NAME DEGREE(S) WPPSS POSITION TITLE
EXPERIENCE

WPPSS/OTHER/TOTAL

PRINCIPAL
AREA OF

DPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

Q. L. Baird AB Mathematics
HS Physics
PhD Physics

Manager, Operational
Nuclear Safety

6 mo./23 yr./24 yr. Nuclear Eng.
Reactor Physics

Nucl. Safety Tech. Westinghouse
Reactor Operations

Manager,
Operational
Nuclear Sfty

C. H. McGilton HS Heta'I lurgy
ORNL School o f

Reactor Tech.
Licensed SRO on

Cooper

Manager, SEG WNP-2 8 yr./10 yr./18 yr. Reactor Operations
Operations Supv.

at WNP-2 (7 yr.)

Nuclear Eng. Northern State Oper ations
Power Engineer

S. C. Oenison BS Mechanical Eng. anager, SEG WNP-1/4 8 yr./9 yr./17 yr. Nuclear Eng.
echanical Eng.

Reactor Operations lestinghouse Senior Proj.
Engineer

D. W. Coleman BS Mechanical Eng.
MS Mechanical Eng.
Grad. work in

Nuclear Eng.

Hanager, SEG WNP-3/5 6 mo./12 yr./13 yr. echanical Eng. Nuclear Eng. . S. Dept. of Nuclear Eng.
Energy

F. D. Frisch BS Mechanical Eng.
Licensed SRO at

Millstone 1
& Pilgrim

Principal Engineer 6 yr./15 yr./21 yr. echanical Eng.
eactor Operations

h

Start-Up Testing General
Electric Co.

tart-Up
perations
uper-

intendent
R. G. OaValle BS Engineering Senior Engineer 8 yr./7 yr./15 yr. Reactor Operations

Control Room Human
Factors Review

General Eng. Bechtel Power r. Field
cheduling
ngineer

A. K. Yee S Physics
Physics

PhD Physics
rad. work in

Nuclear Eng.
I

Principal Engineer 4 mo./31 yr./31 yr. Nuclear Eng.
Reactor Analysis
Safety Analysis

Nuclear Safety Tech. Westinghouse rincipal Eng

+ Registered P.
gRegistered P.

E., Washington.
E., other state(s),'
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DEPARTME(T:

ORHATION ON NUCLEAR SAFETY MANAGEMENT AND STAF

OPERATIONAL NUCLEAR SAFETY AS OF: 8 /31/81

Page 2 of

v'. D. Zentner

R. H. Norris

DEGREE{S)

BS Physics
HS Nuclear Eng.

BS Hechanical Eng
HS Mechanical Eng

WPPSS POSITION TITLE

Senior Engineer

Principal Engineer

EXPERIENCE
WPPSS/OTHER/TOTAL

1 mo./8 yr./8 yr.

5 yr./10 yr./15 yr

PRINCIPAL
AREA OF

EXPERTISE

Nuclear Eng.
Physics

Mechanical Eng.

SECONDARY
AREA OF

EXPERTISE

Reactor Analysis
Reactor Operations

Nuclear Eng.
NSSS Design

PREVIOUS
EMPLOYER

Brookhaven
National Lab.

Gener al
Electric Co.

TITLE

Research
Engineer

Program
Manager

+ Registered P.
yRegistered P.

E., Washington.
E., other state(s)



al

g
1'



FORMATION ON NUCLEAR SAFETY HANAGEMENT AND STA

DEPARTMENT'. DESIGN AND NUCLEAR SAFETY ASSESSMENT AS OF:

PB98 Of

DEGREE(S) WPPSS POSITION TITLE
EXPERIENCE

'PPSS/OTHER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

S. L. Additon
I

BS Mathematics
HS Nuclear Eng.
BA

Manager, Design & Nuclear
Safety Assessment

7 mo./13 yr./14 yr. Thermal Hydraulic
& Plant Dynamic
Analysis

Nuclear Safety Westinghouse Manager,
Systems
Design

J. W. Sale BS Mechanical Eng
HS Mechanical Eng
Reactor Operation

Manager, Desing Assessment 3 yr./18 yr./21 yr. Mechanical Eng. BOP System Design
Fire Protection

Pacific Gas &

Electric Co
Mechanical
Engineer

R. 0. Vosburgh

S. H. Baker

BA Physics/Hath
HS Physics

BS Mathematics
HS Nuclear Eng.
PhD Mathematics

Manager, Nuclear Safety
Analysis

Manager, Nuclear Safety
Standards & Technology

1 yr./16 yr./17 yr.

7 mo./16 yr./17 yr.

Nuclear Eng.
Transient Anal.

(T-H Neutronic)

Mathematics
Nuclear Eng.

Risk Assessment

Reactor Operations

Babcock &

Wilcox

U. S. Dept of
Energy- FFTF

Senior
Engineer

Safety &

Operations
Staff

C. J. Foley

R. A. Hazen

BS General Eng.
HS Nuclear Eng.

None

. Principal Engineer

enior Engineer

7 mo./15 yr./16 yr. Mechanical Eng.

6 mo./19 yr./20 yr. BWR Systems

Nuclear Plant
Start-Up Supv.
(1975-1980)

BOP

estinghouse

General
Electric

Principal
Engineer

Senior
Project Eng.

E. D. Shoua

+ J. H. Henderson

BS Electrical Eng.
HS Structural Eng.
PhD Material &

Applied Mech. ,

BS Nuclear Eng.

Senior Engineer

Engineer I

4 yr./ll yr./15 yr. Nuclear Fuel
Safety Analysis

1 mo./9 yr./9 yr. 'uclear Eng.
Instrumentation

Material & Stress
Analysis

Structural Design

Computer Systems
Nuclear Fue'I

uclear,
ervices Corp.

Westinghouse

Nuclear Fuel
Consultant

Engineer I

+ Registered P.
a Registered P.

E., Washington.
E., other state(s)'.
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DEPARTHENT: DESIGN AND

POBPATIOg ON NUCLEAR SALET~YNAGQEENT~ND STAP'S

OF- 8/31/81

Page g of

NAME

P. R. Shire

J. S. Dukelow

DEGREE(S)

BS Hath/Chem/
'hysics

HS Nuclear Eng.

AB Mathematics
HA Mathematics
HS Nuclear Eng.

WPPSS POSITION TITLE

Principal Engineer

Senior Engineer

EXPERIENCE
WPPSS/OTHER/TOTAL

5 mo./27 yr./27 yr.

4 mo./11 yr./ll yr .

PRINCIPAL
AREA OF

EXPERTISE

Nuclear Eng.
LWR/LMFRB Safety

Analysis
Neutronics/Therma

Hydraulics Ana

Nuclear Eng.
Thermal Hydraulic

SECONDARY
AREA OF

EXPERTISE

Plant Heat Balance
Generation Planning
Computer Code Spec.

Rel iabi'I ity
Mathematics

PREVIOUS
EMPLOYER

Westinghouse

HEDL

TITLE

Reactor
Safety Eng.

Reliability
Engineer

D. L"; Prezb'indows k BS Engr. Science
HS Nuclear Eng.
PhD Nuclear Eng.

Senior Engineer 5 mo./13 yr./13 yr. Mechanical Eng.
Nuclear Eng.

Core Physics &

Shielding
Calculations

Battelle Sr. Patent".
Engineer

B. L. Twitty BS

HS Radiochemistry
HS Nuclear Eng.
Certified in

Health Physics

Principal Engineer 3 mo./25 yr./25 yr. Reactor Control
Inst.

Startup - Accept.

Safety Anal .,
Health Physics,
Plant Design, &

Radiochemistry

Westinghouse Senior
Engineer

I

+ Registered P. E., Washington.
VRegistered P. E., other state(s):..
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DEPARTHENl': Quality Assurance
I

MATION ON UALITY ASSURANCE MANAGEMENT AND STA

AS OF: Se tember 8 1981

Page 1 of 3

NAME DEGREE(S) WPPSS POSITION TITLE
EXPERIENCE

WPPSS/OTUER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

Casavant, R. D. (A.S.) Business
Administration

QA Engineer I 3 mos/2.5 yrs/2.75
yrs.

Mechanical Systems Business Admin. Crosby Valve
8 Guage Co.

QA Supvr.

v Chandon, H. C. (B.S.) Electrical Senior QA Engineer
Engineering

3.5 yrs/19.5 yrs/
23 yrs

QA Engineer Electrical Engineer Bechtel Power
Corp.

Sr . QA Engr.

Dunn, T. E. (B.S.) Mechanical Principal QA Engineer
Engineering

1 mo/22 yrs/22 yrs QA Program Develop Fuel Fabrication
ment & Maintenance QA Programs

Battelle Sr. Scientis

Feldman, D. S. (B.S.) Industrial QA Engineer I
Engineering

1 yr/5 yrs/6 yrs QA Operations Power Plant
Operations

U. S. Navy QA Engineer

Garvin, L. J. (B.S.) Chemical
Engineering
(B.S.) Nuclear
Engineering)
(B.S.) Metal.
Engineering

Manager, Quality 2 yrs/1 7 yrs/19yrs
Performance & Measurements

QA 8 Metal lurgical Nuclear Safety
Engineering

USNRC Reactor
Inspector

Gross, Y. R.

Gupta, S. L.

A Engineer I

(B.S.) Physics Principal QA Engineer

4 yrs/14 yrs/18 yrs

2.5 yrs/17.5 yrs/
20 yrs

Quality Assurance a. Fueling & Re-
fueling Operations
b. Nuclear Plant
Operations

Mechanical/E'Iect. I/C, Civil UE8C

Carolina Power
8 Light

QA Super viso

Senior QA
Engineer

Henthorn, C..O. ,enior QA Engineer 1.5 yrs/31.5 yrs/
33 yrs

Quality Assurance Business Management Self QA Consul tan

Houchins, T. J. anager, Audits and
ur veil 1 ance

7 yrs/19 yrs/26 yrs Qual i ty Assurance 'Auditing UE&C Site
Surveillance
Supervisor

+ Registered P.
yRegistered P.

., Washington.

., other state(s).
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DEPARTMENT:

RHATION ON UALITY ASSURANCE MANAGEMENT AND ST

AS OF: ~g
Page 2 of ~

Kooy, W.

DEGREE{S)

(B.S.) Electrical
Engineering

WPPSS POSITION TITLE

Principal t}A Engineer

EXPERIENCE
WPPSS/OTHER/TOTAL

4.5 yrs/16.5 yrs/
21 yrs

PRINCIPAL
AREA OF

EXPERTISE

Test 8 Startup
Electrical,
Instrument, 8

Control

SECONDARY
AREA OF

EXPERTISE

Chemical Analysis

PREVIOUS
EMPLOYER

MATSCO

T ITLE

Director of
Containment
Testing

Krolicki, R. P.

Lauck, J. A.

AA-Radiogr.
BA-Commerce
HA-Economics

(B.S.) Accounting

Principal |}A Engineer

t}A Engineer I

4 yrs/23 yrs/27 yrs |}uality Assurance, Welding
NDE

1 mo/12 yrs/12.1 yr Mechanical-equip./ Welding/NDE
piping erection 8

testing

Flor ida Power
L Light Co.

WBG 82

Senior (}A
Engineer

Procurement
Engineer

Simons, R. H.

Walker, J. H.

Manager, t}uality Systems

Senior (}A Engineer

1.5 yrs/22 yrs/
23.5 yrs

6 yrs/5.5 yrs/11.5
yrs

t}A Systems

(}A Surveillance/
Audits

NDE

(}A Systems/Programs

Richland
Engineering

Northeast
Utilities
Service Co.

(}A Manager

Engineering
Technician

Webster, R. D. (BA) Education (}A Engineer I 6 mos/39.5 yrs/
40 yrs

Systems Mechanical Electrical Westinghouse (}A Engineer

Winters, H. L. (}A Receiving Inspector 6 yrs/21 yrs/27 yrs Receiving
Inspection

Mechanical,
Dimensional
Measurements

HUICO (}A Inspector

Wooley, G. H. 'anager, Vendor t}A 4.5 yrs/5.5 yrs/
10 yrs

(}A General
Administration,
Supervisory

Mechanical,
We'Iding, NDE

Bechtel Vendor
Surveillance
Engineer

+ Registered P. E., Washington.
yRegistered P. E., other state{s).
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NATION ON UALITY ASSURANCE MANAGEMENT AND ST

DEPARTMENT: ua1it AS OF: Se tember 8 9

NAME DEGREE(S ) WPPSS POSITION TITLE
EXPERIENCE

WPPSS/OTNER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

Zimmerschied, J. R (B.S.) Physics
Engineering

Senior gA Engineer 3 yrs/9 yr s/12 yrs gA Survei11ance &
Audits in piping
& mechanical area

Programming and
use of micro-
processors

Bechte1 Power
Corp.

Project gA
Engineer

+ Registered P. E., Washington.
MRegistered P..E., other .state(s).
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DEPARTMENT.. WNP-2 PROGRAM DIRECTOR

INFORMATION ON WNP-2 HANAGEHENT AND STAFF

AS OF 9-1-81

page 1 of 1

DEGREE(S) WPPSS POSITION TITLE
EXPERIENCE

WPPSS/OTIIER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER T ITLE

R.G. Hatlock BSHE
PH.D. Physics

Program Director, WNP-2 1 yr/20 yr/21 yr Nuclear Reactor Nuclear Physics,
Design, Operations, Research 8 Develop-
Project Management ment.

U.S. DOE, ANL Deputy Dir-
ector, for
Nuclear
Programs,
Physicist,
Program Di-
rector,
Project Mgr

+ Registered P. E., Washington.
gRegistered P. E:, other state(s).
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INFORMATION ON WNP-2 HANAGEHENT AND STAFF
Page 1 of 1

DEPARTMENT: WNP-2 PROGRAM DIRECTOR AS OF: 9/1/81

DEGREE(S) WPPSS POSITION TITLE
EXPERIENCE

WPPSS/OTHER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER T ITLE

C.S. Carlisle BS Naval Science
HS Business Admin

Deputy Program Director,
WNP-2

4 mos/35 yrs/35 yrs Nuclear plant
operations and
maintenance

Construction Projec
Management

U.S. Navy 25 yrs
experience
in nuclear
submarine
construct-
ion, oper-
ations, 8

mainte-;
nance.

E

4

+ Registered P. E., Washington.
vRegistered P. E., other state(s).
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NAME DEGREE(S) 'WPPSS POSITION TITLE

DEPARTHENT: PROGRAM CONTROL
i

EXPERIENCE
WPPSS/OTNER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

F: Se tember 4 198

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

~ p

W.D. Holloman !B.S. Eng. (Gen)
:(U.S. Naval Acad

B.S. Eng. (M.E.)
Nuclear Power

Executive Assistant
)
Hgr. Program Control

(Acting)

6 mos/26yrs/26yrs Resource Hgmt. Tech Management
(Nuclear Pwr R&D)

AEC/DOE 6 yrs
U.S. Navy 20
years

(Budget Offi
(Line Office

er)

)

+ Registered P E., Washington.
aRegistered P E.. other state(s).





DEPARTMENT: Pro rams's Directors

INFORMATION ON WNP-2 MANAGEMENT AND STAFF '- Page > Ot

AS OF. September 4, 'l981

DEGREE(S)

0

EXPERIENCE
WPPSS POSITION TITLE WPPSS/OTHER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

J.R. Honekamp B.S. 5 H.S. Chem
Eng. PH.D Chem
Eng. with minor
in Nuclear Eng.

Technical Specialist 10 mo./20/21 Design and Testing Fuels and Haterials
of Nuclear Power Performance, and
Plants Operations

Argonne
National Lab

and Knolls
Atomic Power
Lab.

ll years
experience
in design
and testing
associated
with Breeder
Reactor Prog
9 years
experience
in design,
testing and
operation of.
iNaval
Power Plants

+ Registered P. E., Washington.
g Registered P. E., other state(s).





DEPARTHEt)T: Project guality Assurance

INFORMATION ON WNP-2 MANAGEMENT AND STAFF

AS OF: 9- -8

Page I of

NAME

Roger T. Johnson None

DEGREE(S) WPPSS POSITION TITLE

WNP-2 Project QA Manager

EXPERIENCE
WPPSS/OTHER/TOTAL

MPPSS
8 years QA Nngmt.
functions.
9 years experience
in Nuclear Const,
and Project Mngmt.

17 years total
experience.

PRINCIPAL
AREA OF

EXPERTISE

Nuclear Const.
and Project Mgmt.

SECONDARY
AREA OF

EXPERTISE

Mechanical systems
design, installatio
and inspection,

PREVIOUS
EMPLOYER

Westinghouse
Hanford

T ITLE

Project
Engineer

Richard E. Spence B.S. Nuclear
Engineering

gA Compliance Supervisor I~> yrs/14yrs/15yrs Nuclear power
p'lant const. and
guality Assurance.

Nuclear power plant
test, startup and
operations. Also,
radiation protection

Hid-Columbia
Engineering
Co.

Project gA
Engineer

CarI 0. Wright BSHE gE Supervisor 3yrs/7>~rs/10>~rs Nuclear power
plant const.
quality Assurance
udi ts/Sur vei I hnces

Mechanical
Engineering with
power utilities,

Bechtel 4>~rs. SR gAE

+ Registered P. E , Washington;
g Reg)stered P..E., other state(s)t
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))f.PAR f))E)II'PERATIOHAL EQUALITY
ASS CE

INFORMATION ON HNP-2 MANAGEMENT AHD STAFF

AS Or: 9/B/Bl

Pace 1 of
~ ~

Joseph M. Graziani

OEG)?Er{S)

B.S. Materials
Engineering, 6/7

HPPSS I DS I T ION Ti rLE

Operational QA Superviso
WNP-2

EXPER I Et)CE
'HPPS S//01) IFR/TOTAL

2 yrs 10 mo. w/SupplI
System

6 yrs 4 mo w/Bechtel

9 yrs. 2 mo - Total

PR I )')C I PAL
AREA OF

EXPERT ISE

Nuclear Construct
ion Field Enginee

(startup System corn
pletion 8 Electrical
check-out)

5 ECO)')DARY
Af?ER OF

EXPERTISE

Operational guality
Assurance Engineer
-Nuclear Management
Plan for PRE-OP and
operation phase

Bechte
Power -Cor~.

El ectri cal
Field Enginee

Startup,'Syste
Turnover. Admi

-strator'REVIOUS

EMPLOYER 'ITLE

Construction
Completion'oordiJ)h)or

Lead Field .
Cost Et)jineer

Field gost
Engineer

I

'Ji
~

~

CI
~ ~

~ I

lli'<)1S tered P. E., Has)ling tOIl.
Pi'u1s).v1< d P. f.,i other state(s).





INFORMATION ON WNP-2 MANAGEMENT ANO STAFF
Page 1 of 1

DEPARTMENT: SUPPORT SERVICES AS OF: Se

NAME DEGREE(S) 'WPPSS POSITION TITLE
EXPERIENCE

WPPS S/OTflER/TOTAL

PRINCIPAL
AREA OF

DPERTISE

SECONOARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

J. A. Harrington BA Business Manager, Support Servic
Ado>inistrati n Division

7 yrs/18 yrs/25 yrs Business
Management

quality Assurance
Management

Bunker-RAMO
Corporation

Rel iabi 1 g
8 guality
Control

Manager

+ Registered P. E., Washington.
y Registered P. E., other state(s).





DEPARTMENT: Adminis trati on

INFORMATION ON WNP-2 MANAGEMENT AND STAFF

Page ~ eP

AS OF. September '3, 1981

DEGREE{S) WPPSS POSITION TITLE
DPER IENCE

WPPSS/OTHER/TOTAL

PRINCIPAL
AREA OF

DPE RTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER T ITLE

J. F. Peters BA Psychology Administration Manager
WNP-2

6 yrs./6 yrs./11 yrs. Commercial Nuclea Operations and Metropolitan
Plant Administrat on Startup Manage- Edison Co.
8 Support Service ment

Station
Administrato

+ Registered P. E., Washington.
yRegistered P. E., other state{s ).





DEPARTMENT QNP-2" RECORDS MANAGEMENT

INFORMATION ON HNP-2 MANAGEMENT AND STAFF. Page 1 of
c

AS OF September 1, 1981

DEGREE(S) 'HPPSS POSITION TITLE
EXPERIENCE

HPPSS/OTNER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

T.V. Anderson 8A History Manager, Records Managemen 4yrs/3 yrs/7 yrs Records Management Archives Administra ion National
Archives &

Records

Records
Management

Intern

+ Registered P. E., Washington.
yRegistered P. E., other state(s).
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DEPARTMENT: Pro'ect Materials Mana ement

INFORMATION ON WNP-2 MANAGEMENT AND STAFF
Page 1 of 1

AS OF: Se tember 1, 1981

DEGREE

EXPERIENCE
.

-
PRINCIPLE

AREA OF
WPPSS POSITION. TITLE. WPPSS/OTHER/TOTAL EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

D. R. Herling AA Business
Admin.

Manager, Project Hater ials
Management, WNP-2

yrs/15 yrs/19 yrs Procurement &

Materials Mgmt.

Process Plants 8

Nuclear Construction

Manufacturing Davy McKee Project
Material

„'oordinator



0



DEPARTMENT: Business

INFORMATION ON WNP-2 MANAGEMENT AND STAFF

AS OF: Se t

DEGREE{S) WPPSS POSITION TITLE
EXPERIENCE

WPPSS/OTIIER/TOTAL

PR INC IPAL
AREA OF

EXPERT ISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

R. E. Baker BS Management 8

Military Science

MS Mech. Engineer ng

Business Manager 4> yrs/23 yrs/23 yr Business Construction Mgmt. CSTDC/Great
American Ins.
Company

Consultant

+ Registered P. E., Washington.
yRegistered P. E., other state(s).
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DEPARTMENT: OPERATIONS

INFORMATION ON WNP-2 MANAGEMENT AHD STAFF

AS OF:

DEGREE(S) WPPSS POSITION TITLE
EXPERIENCE

'WPPSS/OTIIER/TOTAL

PRINCIPAL
AREA OF

DPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER T ITLE

J. D. NRTIH BS Industrial
Management

Brigham Young
1960

'HP-2 Plant Manager 3 / 18 / 21 Reactor Operations BWR Startup

US HRC

a

General Elec.
Browns Ferry

GE-Hanford

DUN

Reactor
Inspector

Ops. Mgr.
Ops. Supt.
Training

Inst.
Startup
Test. Et>gr.

Reactor Op
Supervisor

Reactor
Oper
Supervisor

+ Registered P. E., Washington.
vRegistered P. E., other state(s).
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DEPAR'tHEHT:

INFORHATION ON WNP-2 MANAGEMENT 'AND STAFF fIag„OI
AS OF: September 4, 1981

NAlll: DEGREE(S') 'WPPSS POSITION TITLE
EXPER IEHCE

WPPS S/OTIIER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPFRTISE
PREVIOUS
EMPLOYER TITLE

K. D. Cowan

Register ed Prof.
Engineer, Hech.-
California

1).BS-Hech. Eng.
2) Masters-Bus.

Administration

WHP-2 Plant Technical
Superintendent

WPPSS-WNP-2 Project
Engineering Manager

1', years

WPPSS-WHP-2 Plant
Technical Supt.

1'ear

GE-Nuclear Energy
Division
1) Project Eng.
2) Systems Eng.
3} Design Eng.

17 years total

Technical or
Project Engi-
neering Hanage-
ment

Hechanical Systems
Engineering

General
Electric-
Huclear
Ener gy
Division

Yarious-
from
Design
Engineer
to
project
Engineer
to
Systems
Engineer
to
Unit, Sub-
section

. and
Section
ganager

+ Regis tered P

(, q Regis tered
. E., Washington.
. E., other state(s).



OEPARTH)NT: 0 erations Hainte

INFORMATION 'ON WNP-2 MANAGEMENT AND STAFF
Page 1 of

AS OF: 'eptember 3, 1981

NAME
EXPERIENCE

DEGREE(S) 'PPSS POSITION TITLE WPPSS/OTflER/TOTAL

PR INC IPAL
AREA OF

EXPERTISE

SECONOARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

R. L. Corcoran B.S.E.E.
Plant
Operations Superintendent 8/7/15

Nucl ear
P'lant Operations

Plant Technical/
Engineering

Dai ryland
Power Coop.
LaCrosse BWR

Gen. Station

Plant Tech.
Supervisor/
Project Engr

J. W. Hedges B.S.H.E.
H.S. Geology

Plant Maintenance
Supervisor

8/23/31 Nuclear Plant
Maintenance

Plant Technical/
Engineering

UNI, N-Reacto Sr. Engr.
N-Reactor
Maintenance

+ Registered P. E.. Washington.
'RegisteredP E.. other state{s).
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DEPARTHENT. Project Management

INFORMATION ON WNP-2 MANAGEMENT AND STAFF

9/4/81
V

DEGREE(S) 'WPPSS POSITION TITLE
EXPERIENCE

WP PS S/OTflER/TOTAL

PR INC IPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER T ITLE

W, C. Bibb yrs towards EE
egree

egistered P.E.,
al ifornia.

Project Manager, WNP-2 5 yrs/22 yrs/ 27 yrs Startup/Ops/Power
Product>on Mgr

Project Management General Elect. Area Hgr
Nuclear
Services
Midwest Reg.

Site Hgr
Cooper Nuc.
Station

+ Registered P., E., Washington.
yRegistered P., E., other state(s).
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DEPARTMENT: Test 8 Startup

INFORMATION ON -WNP-2 MANAGEMENT AND STAFF

AS OF:

Page of

NAME

G. K. Afflerbach

DEGREE(S)

BS Electrical
Engineering

'WPPSS POSITION TITLE

Deputy project Manaqer,
Startup, NNP-2

EXPERIENCE
WPPSS/OTHER/TOTAL

3 yrs/14,5 yrs/17.5
'yrs

PRINCIPAL
AREA OF

EXPERTISE

Nuclear plant
startup;operatio
and maintenance

SECONDARY
AREA OF

EXPERTISE

Nuclear plant
retrofit 8 outage
management

PREVIOUS
EHPLOYER

General
Electric

TITLE

Operations
Manager

+ Registered P. 'E., Washington.
q Regis tered P. 'E., other s tate(s).





DEPARTHENT:

INFORHATION ON MNP-2 HANAGEHENT AND STAFF

AS OF: $e tember 4 198

DEGREE(S) MPPSS POSITION TITLE
EXPERIENCE

MPPSS/OTHER/TOTAL

PR INC IPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER TITLE

H.A. Crisp B.S. Hining Eng.
HS Petroleum Eng.
HS Civil Eng.

Deputy Project Hanager
Construction

1 yr /25yrs/26yrs Hanagement of Plan
Construction and
Haintenance

Engineering U.S. Navy 25 years
experience
in facilitie
maintenance
and const.
last 7 yrs.
associated
with Nuclear
or Nuclear
Support
Facilities

+ Registered P. E., Mashington.
yRegistered P. P., other state{s).





DEPARTHENT:

INFORMATION ON WNP-2 HANAGEHENT AND STAFF

WNP-2 Project Engineering 62900 AS OF: 9/4 81

Page 1 of 1

NAHE DEGREE(S) 'WPPSS POSITION TITLE
EXPERIENCE

WPPSS/OTHER/TOTAL

P RING IPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREY IOUS
EHPLOYER TITLE

BA Holmberg BS Harine Engrg. Deputy Project Hanager-
Engineering

2.75/20/22.75 Hanagement/Nuclear
Operations

Hechanical U.S. Navy Coriander/
Navy

+ Registered P. E., Washington.
qRegistered P, E., other state(s).
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DEPARTMENT: Project Finance

INFORMATION ON WNP-2 MANAGEMENT AND STAFF
Page 1 of

* 'I

AS OF: September 8, 1981

DEGREE(S) 'WPPSS POSITION TITLE
EXPERIENCE

WPPSS/OTNER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

L.R. Travis B.S. Business
Administr ation

Project Controller, WNP-2 3 yrs./31 yrs../34 yrs Construction
Financial
Management

Manufacturing
Financial
Management

aiser
ngineers

Administrati
Manager

C.W. Robinson B.S. Commerce 8

Finance
Prospect Accounting
Manager, WNP-2

BRI-12 yrs./11 yrs./
23 yls.

Construction
Accounting Mgt.

Construction
Administration

The J. G.
White
Engineering
Corp.

Field Office
Manager

J.R. Dufort B.S. Business
Administration

Project. Budget Manager 2 yrs./37 yrs./39 yrs Budget 8 Cost
Accounting

Cost Engineering General
Electric
Company

Senior Cost
Engineer

+ Registered P.,'E., Washington.
y Registered P. ',E., other state(s).

P
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INFORMATION ON POWER GENERATION MANAGEMENT AND

DEPARTMENT: POWER GENERATION DIRECTORATE AS OF: Au ust 31, 1981

Page 1 of 3

NAME
EXPERIENCE

DEGREE(S) WPPSS POSITION TITLE WPPSS/OTHER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER TITLE

DEEGAN, G. E.

HANNAH. K J.

HOLDER, J. R.

BS-Math 8 Physics

BS-Welding 8

Metal 1urgi cal
Engineering

BS-Math 5
Engineering

Manager, Generation Mgmt,
Services

Supv., Nondestructive
Examination 8 Inspection

Program Manager, Power
Generation

1.5/29.5/31

4/15/19

- 2/ g/ll

Mgmt. of Reactor
Operations/Maint.

Nondestructive
Examination; Pre-
service 8

Inser-'ice

NDE Evalua-
tion; Registered
equality Engineer

I

Nuclear Power
Plant Operations/
Startup 8 Testing/
Management;=Opera-
tional Design Re-

'iew;Startup 8

Operationa'l Pro-
grams Development
8 Management .

Nuclear 8 Liquid
Metal R8D Mgmt.

Failure Analysis in
BWR Systems

Argonne Nat'l.
Lab

GE; Automation
Industries;
Lockheed Mis-
siles 8 Space;
Rocketdyne

Carolina Power
8 Light

EBR-II Opera
tions Mgr.

Sr. Engr.;
Mat'ls. Im

Chemistry;
Research Eng
Mfg. Engr.;
Field Engr.

Plant Supt.;
Plant Startu
Engr.; Sr.
Engr.; Refue
ing Engr.;
Nuclear Engr,
Sr. Reactor
Engr.

HOLZENDORF, W. F. HS; 1 Yr. College;
Navy Nuclear Power
School; Navy
Engineering Offi-
cer School

Acting Supv., Maintenance
Services (Sr. hlainten-
ance Specialist)

)/23/24 Mechani ca 1/Sys tems Opergti ons Engineer Westinghouse
H~nford; U.S.
Navy

Operation
Support Engr
Seaman

ITTNER, J. P. BS-hlarine
Engineering

Principal Engineer 6,5/g,5/16 Nuclear Operations
5 Startup; Train-
ing Simulator Pro-
ject hlanagement.

Reactor Operations;
Nuclear Technol ogy/
Systems Trng.; Plan
ning 8 Scheduling

Babcock 5 Wil-
cox; First
Atomic Ship
Transport, Inc

Site Operati
Engr./Techni
Support Supv
Reactor Oper

ns
al

tor
KUBEHKA, J. H. 'S-Occupational

Education

Registered P.~ E., Washington.
Registered P., E., other state(s).

Supv., Support Traiqing ~ 1/15/16 Reactor Operations
Maintenance/Train-
ing; Project Engr.

Computer Programmin
8 Statistical Analy
sls

United Nuclear
Corp.; US Navy

Trng. Rep.;
Nuclear Powe
School Advis
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INFORMATION ON POWER GENERATION MANAGEMENT AN

r

DEPARTMENT POWER GENERATION DIRECTORATE

Page 2 of 3

AS OF: Au ust 31, 1981

McLEOD, B. K.

NOYES, C. R.

DEGREE(S)

Navy Nuclear Re-
actor Program

BSHE'SNE
Registered Pro-
fessional Engr.
(3 states)

WPPSS POSITION TITLE

Manager, Power Generation
Serviqes

Manager, Power Generation
Maintenance

EXPERIENCE
WPPSS/OTHER/TOTAL

8/12/20

2
os j'24/24

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE

Mechanical Engi-
neer; Nuclear
Engineer; Nuclear
& Mechanical Main-
tenance; Reactor
Operations; Navy
Nuclear Programs

Master Precision
Machinist, Special
Tool Design

Nuclear Power Nuclear/Industrial
Plant Operations; Safety; Training
I)uality Assurance

PREVIOUS
EMPLOYER

United Nuclear
Corp.; HRC;
General Elec-
tric Co.; U.S.
Navy

U.S. Navy; U o
Nebraska; Neb-
raska Public
Power Dist.;
U of Missouri

TITLE

Safety/Li cen
Mgr.; Princi
Reactor Insp,
Shift Hgr.;
Reactor Oper

Huclear Lab

Tech./Machin'uclear

Enor.
Asst.; Engrg.
Supv.

lng
1

or

PARTRICK, .R. E. BS-Naval Science; Supv., Generation Coordin-
Havy Nuclear Power ation
School

6. 5/6. 5/13 Reactor Operations'aintenance Engrg.
Maintenance Hgmt.

Westinghouse
Hanford

Haint. Dev.
Engr. Sr.

PERRY, J. F.

ROSENECK, J. B.

65 Units of
College-Hath &

Engineering

USH-ETA/ETV/HPTU;
GE-STE/BWRTC

Supv., Simulator -Training
Systems

a

Supv., Operational Train-
ing

5/10/15

2. 5/l8.9'21

Electronics Tech-
nician; Simulator
Procurement &

Operations

Nuclear Analyst;
Reactor Plant
Engineering;
Reactor Core De-
sign & Analysis;
Plant Operation;
Shift Test Engr.;
Shift Supv.,; USN/
RO/RT; Startup
Engineer; Supv.,
Turnover

Previously licensed
as SRO on Indian
Point

. Computer Programming
Electronic Mainten-
ance

Con Edi'son of
New York; U.S.
Navy

GE-NEBG & KAPL
U.S. Navy

Sr. Simulato
Instructor;
Reactor Oper-
tor

Shift Supv.;
Shift Test
Engr.; React
Control LPO

\
Ea

Registered P. E., Washingtona- ~-
Registered P.'., other state(s).

~ r ar
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V- INFORMATION ON POWER GENERATION MANAGEMENT AN

- DEPARTMENT a POWER GENERATION DIRECTORATE AS OF: August 3, 1981

Page g of g

NAttE DEGREE(S) WPPSS -POSITION TITLE
EXPERIENCE

WPPS S/OTHER/TOTAL

PR Ihi!PAL
AREA OF

EX PERTISE

SECONDARY
AREA OF

DPERTISE
PREVIOUS
EMPLOYER TITLE

TERRASS, ti. S. BS-Naval -Science;
MBA; Navy Advance
Nuclear Power
School

Principal Engineer 3,5(17/20,5 Nuclear Engineer-
ing; PE/Nuclear;
Education & Train-
ing; Nuclear Plant
Operations (BWR &

PWR}

Nuclear Plant Test-
ing & ttaintenance
(BWR & PWR)

U.S. Navy;
IBM; Nuclear
Services Corp.
Cali fornia
Energy Commis-
sion

Naval Office>
Data Process
Marketing Re
Specialist E

Energy Facil
Site Planner

ng

gr
ty

CHUBB, K. L. Technical Insti-..
tute Graduate;
GE-Computer Main-
tenance

Supv., Instrument Mainten-, 3/23/26
ance & Calibration

Nuclear Plant Sup-
port

Computer Maintenance
Standards Laboratory
Supervision; Instru-
ment Technical In-
struction

1tes tinghous e
Hanford; Bat-
telle NW; Gen-
era) Electric

Calibration
Computer Mai
tenance Hgr.
Computer Mait
tenance Spec
Computer Fie
Engr.; Instr
ment Technic

d

an

Registered P. E., Washington.>
Regi 5 tered P.'., other s ta te(s ) . m
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INFORhlATION ON .TECHNOLOGY MANAGEt1EHT AHD ST

DEPARTllENT:

NAhfE DEGREE(S) 17PPSS POSITION TITLE
EXPERIFNCL'fl'1'SS

OlllER/TOTAL

PRINCIPAL
ARFA OF

EXPERTISE

AS OF: 7 31 81

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EhlP l.OYER TITLE

+ P. K. Shen BS Chemical.Eng .

MS Chemical Eng .

PhD Nuc. Engr.

Director', Technology 1 yr./14 yr./15 yr Reactor Analysis,
Nuclear Systems
Design, Nuclear
Reactor Safety,
Nuclear Fuel Mgmt.

Reactor Operation',
Licensing, Nuclear
Haste, Radiation
Effect Materials

Univ. of
Washington

Dean and
resident
Director,
Professor
Nuclear
Engineerirg

D. L. Renberger BS Nuclear Engr. Deputy Director, Technolog 10 yr./13 yr./23 yr Nuclear Plant
-Systems.Performanc
. and Testing

Nuclear Safety
and Licensing - -.-

Douglas
United: Huc.

Supervisor
Regulatory
Uni t'-

L. L. Grumme S Nuclear Engr. Assistant Director,
Technology

10 yr./ll yr./21 yr Nuclear Fuel pro-
curement
Nuclear Fuel Mgmt.
Management

Reactor Operations
Environmental Li--.
censing

Nuclear Safety

Douglas
United Nuc. Sr. Engr.

J. N. Salapatas S Industrial En

1S Management
'anager, Technical Admin. 1 yr./25 yr./26 yr. Project Management

Proj, Controls/
Nuclear Engr. &
Construction

Management Systems,
Organization Plan-
ning and Developmen
and Training

Florida - Manager,
Power 8 Lig t Project

Control
Services

D. W. Fraley S Engineering
'Sciences

hD Systems
Engineering

Administrator, Technical
and Information Systems

4 mo./12 yr./12 yr Systems Analysis,
Decision Analysis,
Operations Researcl
Applied to Huc.
Industry

Computer Science,
Information Systems
Hardware & Analysis

Battelle Sr. Research
Scientist,
Nuclear
Energy
Systems

~ Registered P.E., lfa~shington.
i'egistered P.E., other state(s).



h

1



DI PARTHI Nf En inecrin Division Staff

INr'OnhIA'fION ON L'NGINEERS IN L'NGINEERING DIVISION

AS 01': 7-31-81

0
NAHI!

(42100 )

DEGnrr:(s) l(PPSS POSITION
TITLL'xpEnrrNcr:

I'R INC I PAI.
AnrA or.

I'.XI'LRT IS E

srcoNDAnY
AnEA or.

r:xl r.RTISEI
pnrvious
EHP I.OYI!R TI'I'I.E

CL Fies

P I,T llarrold

BSEngPhys,
MSNE, MBA

BShIE, BAEcon

Program Mgmt Spec

Engr'g Division Manager

7 10 17

8 8 16

Program Hgmt

hlcchanical ISI

IYcstinghse

DUN

Sr Engr

Sr Lngr

~ Registered I'.E., 'IYashlngton.
t ncgistcrcd I'.E., other state(s).
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INrofufATION ON rNGINrrns IN ENGtNrrnING DlvisioN

I'age ~ of~
DrPAR wf:.NT: Mechanical Engineering

( 00)
AS Or: 7-31-81

NAhi1'.

8 WD Bainard

D Burns

tDH Bosi

hlK Chakravorty

.JR Cole

D'W Cutting

'IH Erwin

PtflE Good

TF Iloyle

JD llusted

PJ Inserra

RJ Lauzon

/ Rl. Loundagin

RA Moen

tL'L Mora les

/,JC Mowery

DA Murdock

DEGREE(s

BSChE

BShletl, PhD

BSHE, hlSHE

PhD/Str.Dyn.

BSHE

BShletE

BShletE

BSHE, hlSCE

BSHE

AAS

,BSEngTech

BSHE

BSHE

BSlfetE

BSHr:

BQIE

BSHE

III'PSS POSITION TITLE

Consulting Engr

rxpEnrrNcr:
Wl'f>SS 0'fill:.If/'1'O'I'Af.

9.25 20 29.25

PRJNCJI'Al,
AnrA or

EXPERTISI!

Corrosion

8.75 Metallurgy

Sr Engr

Principal Engr

Engr I

Principal Engr

Associate Engr

Supv, Engr'g mechanics

Senior Engr

Engr'g Assistant

Associate Engr

Senior Engr

Senior Engr

Senior Engr

Senior Engr

Principal Engr

Engr I

2.75 7

.5

9.75

9.5

Engr'g Mechanics

Earthquake Engr'g

ffachine Design

1.75 13 14.75 Welding

.5 0 .5

3 17 20

7 10

.25 2

.25 1.25

1. 75

20 22

27.53.5 24

1.5 18 19.5

3.75 13.5 17.25

8.75 12 20.75

10.5 11

Weld'g/hletallurgy

Structural Dynamic

ISI/PSI/NDE

Engr'g Documentn

Welding

Welding

Pi'ping (ASHE)

Metallurgy

Stress Analysis

Piping

NDT (Ultrasonics)

Supv, ~faterials fI Components 3.75 5

SECONDARY

Anl!A
Ol'xprlrrISE

Water Quality/N-C

Welding

float Transfer

Structural Dynamics

Metallurgy

1'lelding processes

Seismic/Soil beech.

Welding

hletallurgy

Piping

Stress Analysis

ASh1E

Piping

Systems Engr'g

Pnl!V lOUS
LhfP f.oYER rf rf.E

DUN Sr Lngr

II Rsch Inst Rsch Ht1gst

Westinghse Sr Engr

Stone/1'lebst Prin Engr

WSI I

WGC

Sr Engr

Chief Wldg Eng

HI NavShpyd Engr in Trng

Stone/1'lebst Lead E»gr

IL Pwr

UNI

ISI Engr

fsb Tech

UNI Sr Engr

Westinghse Sr Engr

Stearns-Rgr Engr III
IIUICO Proj Engr

NucEngySvcs NDE 1:ngr

DiabloCanyoi QA Inspctr

Consultant Self-Employd

~ Ilegistered I'.E., Wasliington.
t Reg is to rod P.l'., other sta to (s) .
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Dill'AR'I'MENT: llechanical Engr'g - CONTINUED

(42500 )

INI'ORhIATION ON ENGINEliRS IN ENGINErRING DIVISION

AS OI': 7-31-81

I'age 2 of 2

l
l

NAhlH DEGRI!E S) NPPSS POSITION TITI.E
EXPERIL'NCE

nI'I SS O'IIIER rorAI.

I'R I NC IPA I.
AREA

Ol'XPERTISE

Sl!CON DARY

ARrA or
L'XPERTISE

PREV tOuS
L'hlP I.OYER TITLE

/ JE Parker

/tDN Porter

LR Prill

DP Ramey

thlP Reis

CD Scott

K Singh

BSHE

BSNE

BShlE

BSChE

BAMath, hlSNE

BShlE

BShlE

Senior Engr

Manager, Mechanical Engr'g

Engr I

Engr I

Engr I

Engr II
Senior Engr

5.S 6 11.5

4.75 3.5 8.25

Rotating Equipt

ISI/PSI/NDE

.25 9 9.2S Ops/hlaint/Design

.75 5 5 75

1.25 4 5.25

ISI/PSI

Systems Engr'g

4. 25 8. 5 12. 75 ISI/PSI/NDE

1. 25 3 4. 25, Piping Sys tems

Systems Engr'g

Systems Engr'g

Personnel Trng

ISI/PSI/NDE

lleat TransFer

Piping

GE

Bechtel

IIS Navy

Rock@el 1

pGfir:

NSII

Bechtel

Serv Engr

Sr Nuc Engr

Sub Officer

Plt Lngr

TI<SU Engr

Engr

Pipg Engr

Rcgistere<I I'.E., Ifashington.
I Rcgistere<l I'.ll., other state(s).





Dl'.Phit'I'HI.:NT: Civil Engineering 6 Services
( 42600)

INFORMATION ON ENGINEEltS 1N ENGINEI!IIING DIVISION

AS 01': 7-31-81

I'age 1 of 2

NAME DrGREE (s) I'IPPSS I'OSITION TITLE
LXI'ERIENCE

IPPI'bS OllII R/TO'I'hl.

I'R I NC 1 I'Al.
ARL'h OF

I!XPEIITISE

SL'CONDARY

AREA Or
EXPL'Irl'ISE

pRrvloUS
EMI'I.OYF.R TITI,E

PJ Adair

AR Bright

KM arun

BM Durnside

PE Campbell

KN Chick

MA Coffman

CR DePoe

VK Duggal

hnC rly in

FV Gomulka

l)S llardy

Nll Kempt

lbtll Knolle

I.E Maravilla

KF Mchndrew

None

BCS

DASecEduc

None

ASNucTech

BSAnthrp

None

BAArcht

BSCE

DA Ilum.Resc

None

BSEE

None

None

AAS Tech Illust

Sr Engr'g Records Analyst

Sr Admin Engr

Engr'g Records Analyst II
Engr'g Records Analyst I

Engr'g Records Analyst II
Engr'g Records Analyst I

Engr'g Records Analyst II
Senior Engr

Senior Designer

Senior Engr

Engr'g Records Analyst I

Engr'g Itecords Analyst II
Senior Engr

Engr I

Admin Specialist

Engr'g Asst (Drafting)

6.25 0 6.25 Documentation

4.75 15 19.75 Engr'g hdmin

1.5 9.25 10.'75 Equipt Qualif

1.25 4 5.25

0 3 3

Documentation

3.5 3 6,5 Equipt Qualif

0 4 4

3.25 21.5 24.75

2 11 13

Documentation

Hechanic~l

Design/Drafting

2.75 21 23.75 Fac Des/Install

1. 25 1 ~ 5 2.75

2.25 3 5.25

Documentation

Documentation

3.25 18 21.25 Electrical

3.5 37 40.5 Elect Eng/Design

7,75 4 11.75 Administration

3.75 7 10.75 Design/Drafting

Accounting

Documentation

Comp Applic

Comp Applic

Flectrical

Struct Design

Comp Applic

Cost Estimating

Secretarial

Boeing

CPCO

QA Supv

Plt Clerk

Technician

lllestinghse Technician

llestinghse Technician

SD St Univ Manager

Dechtel

Vitro

Vitro

Juv Court

Elect Clerk

Sr Engr

Sr Estmtr

Sec'y

Dovee/Crail Drafter

Designer

Pt/Olympia Chief Engr

Nestinghse Data Clerk

~ Registered I'.H., Nashington.
t Registered I'.ll., other state(s).





C)
DEI'ARThlENT: Civil Engr'g f< Svcs - CONTINIIED

( 4 600)

INFORMATION ON ENGINEERS IiV ENGINEERING DIVISION

AS OF 7-31-81

I'ago 2 o F'

NAhlE

Bhl Nichols

I!V Norris

CO Romine

/tER Rybarski

JR Smith

P-Illa'tivers

/tNK Stockdale

tllE I'lel1sfry

CI. whitcomb

DL'GREE (S)

None

BAArcht

BSCE

None

BSCE

BSCE,hISCE,PhD

BSCE

BS Educ

NPPSS POSITION TITLE

Sr Engr'g Records Analyst

Senior Engr

Supv, Engr'g Services

Principal Engr

Senior Designer

Supv, Civil f< Facs Engr'g

hlanager, Civil Engr'g 4 Svcs

Senior Engr

Sr Engr'g Records Analyst

LXI'ERIL'NCE
ICPPSS 0'l1II'R/TOTAI

5.5 17 22.5

].25 30 31.25

10 14

PRI NCI I'AL
AREA OF

EXPERTISE

Documentation

Architectural

Engr'g Admin

8.25 27 35.25

3.5 27 30.5

3.5 15 18.5

S.S 4 9.5

Civil

Struct. Dynamics

Civil

Documentation

8.75 25 33.75 Civil

1.25 14 15.25 Design/Drafting

Sl!CONDARY
ARFA or

EXFER rlsr:

Engr'g Admin

pRrvious
Ehll'LOYER

City/Rchld Sec'y

Rockwell Proj Engr

IfIC hliles l,abs hlgr

lfestinghse Sr Engr

Rockwell Designer

Structural I<estinghse Sr Engr

Co 1 oi>el

Structural

Engr'g Admin

Cty/Fremont Fngr

Civil/Soil Dynamcs US Army

~ Registered I'.E., bfashington.
t Registered I'.E., other state(s).
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DE PAR'I'HFNT:

'h

Electrical IPC En ineerin
(42700 )

INI'ORhIATION ON ENGINEL'RS IN ENGINEL'RING DlVISION

AS OI': 7-31-81

I'age I of 2

NAhIL'EGREE(S) 'I'IPPSS POSITION
TITLL'xprRIrNcE

~IIII I SS 0'lllllll/TOTAI.

PRI NC II'AL
ARFA

Ol'XPERTiSn

SECONDARY

ARFA Or
rxprRTIsr:

I'R I'.V IOUS
EHIsI OYER TITI.E

RL Abbott

RD Bass

Bsr:r:

BSEE

Senior Engr

Engr I .5 6 6.5

2.25 12 14.25 Elect Controls

IPSC Engr

Equipt Qualif BfslU Sr Lngr.

l(esti nghse Adv Engr

t H Basu

tSR Basu

EF Boler

hlR Compton

l AJ Ebens

NE Faraone

tRE Green

FR Guyer

tAN Joshi

JD Lodge

JT Person

s JE Rhoads

RC Ruckdeschel

t U Sluh

BSEE, hISEE

BSEE, hISEE

AAElectron

BSPhys

BSHE, HShIE

BSEE

None

Bsrr:

BSEE

BSEL', hISNE

BSEE

BSEF.

BSEE

BSEE, hlSInstE

Senior Engr

Supv, Electrical Engr'g

Engr II
Senior Engr

Program Hgmt Spec

L'ngr I

Senior Engr

Consulting Engr

Senior Engr

Senior Engr

Engr II
Supv, Equipt Qualif Engr'g

Senior Engr

hIanager, Elect/If>C Engr'g

2. 25 15 17. 25

1.5 10 11.5

Elect Systems

Simulators

5.25 9 14.25 Computers

6.75 10.25 17 Program hIgmt

4.75 6 10.75 Equipt Qualif

5.25 11 16.25 IP<C Engr'g

7 18 25

2.25 20 22.25

1.5 10 11. 5

0 2 2

5 35 85

0 18 18

Simulators

If>C Systems

Simulators

Elect Distrb.

Equipt Qualif

Systems

4. 25 13 17. 25 I fsC

1.25 6 7.25 Systems Engr'g Equipt Qualif

Licensing

Electron llardware

Simulators

Contract Admin

Elect Field Engr'g

Systems Engr'g

Electrical

Equipt Qualif

Flectrical

Flectrical

Sfty/Reliblty

Ebasco Engr

Bechtel/BfsR Supv

Ulf

Battelle

Inst Tech

Dvlpt Engr

Bechtel Fld Engr

GE Engr

llestinghse Sr Engr

Bechtel

lfestinghse

EGfsG

Bechtel

Sr Engr

Sim Engr

Engr

Fld Engr

llestinghse Sr Engr

NucSvc/3H Sr Const.

l)estinghse Proj Engr

~ Registered P.E., washington.t RegIstered I'.E., other state(s).
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INronhwrioN ON rNcINEFns IN rNGINrrnINc DlvISION

I'ge 2 ol'

DEPARThlrNT: Elect/15C Engr'g - CONTINUED

(4 00 )
AS 01': 7-31-81

NAhlH DEGRL'E (S) I'IPPSS POSI'I'ION TITI,E
rxl FnlrNCF.

IPPPSS 0'11IER/TO'I'AI.

PR INC II'Al.
AREA OFFXPERTISL'ECONDARYAnrA op

I xpI:rn Isr:
I'nvv IOUS
EhIP I.OYFR 'I'I'I'I,L'P

Starr

Jl, Sullivan

P DT Thonn

CJ Zeamer

None

BSEE

BSHE

BSNETech

Engr I

Senior Engr

Principal Engr

Engr I

5.75 20 25.75 Simulators

8.5 22

.5 20

30. 5

20.5

Elect Systems

Equipt Qualif

1.25 20 21.25 Equipt Qualif

Electrical Westinghse

Protective Relay ARCI10/GE

hlaintenance/Elect BCR

Reliability Engr'g lloffman

Engr

Lead Engr

Spec

Engr

Registered P.E., llashington.
t Registered I'.E., other state(s).
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INFORhIA'I'ION ON FNGINEERS IN ENGINI'.ERING DIVISION

Pago I of 2

DrPAR wl:NT: Nuclear En ineerin
(42800 )

As or: 7-31-81

NhhlE

tShl Berry

DE Bush

tLC Chan

tKR Conn

tGI, Gelhaus

RL lleid

TN llorning

Tll Keheloy

Nll Kelso

DB Kreig

KS l,und

t'FJ hlarkowski

TB McCall

Dhl hlyers

BD Ngo

RJ Nicklas

BEG RL'E (S

BShlE

BSChE,hlSNL, PhD

Bshlr:

BSAE, HSAE

BSEPhys, HSNE

BShlE

BSHE, MSNE

BSHE

BSHE

BShlE

BSHE

BShlE, hlShlE

BSLE,hlSNE, PhD

BSEngPhy, hlSNE

BShlE

BSChE, HI3A

I'IPPSS POSITION 'I'ITLE

Engr I

Principal Engr

Engr I

Engr I

hlanager, Nuclear Engr'g

Principal Engr

Engr I

Engr I

Program hlgmt Spec

Associate Engr

Associate Engr

Senior Engr

Program hlgmt Spec

Supv, Systems 5 Reliablty

Associate Engr

Supv, Nuclear/Chem Engr'g

FXI'ERILNCE
NI'I'SS 0'l1 IL'R/'I'O'I'AI.

1.25 10 11.25

4.75 12 16.75

0 7.5 7.5

4.2S 19.5 23.75

7. 25 7 14.25

7.5 13 20.5

0 5 5

0 10 10

3. 75 17 20.75

0 2 2 I

.25 .75 1

1.75 15 16.75

.25 18 18,25

0 10 10

.25 0 .25

7.75 12.5 20.25

I'R INC I I'AL
AIIra Or

I!X PER'I'IS E

Systems Engr'g

SECONI)ARY
ARFA OF

EXPI!RTISE

Fuel I land 1 ing

PRFVIOUS
EMPI.OYER

Rockwell

Systems Analysis lleat Balance

Safety Analysis Fuel hlgmt

Gilbert Asc

TVA/BNN

Syst Perf Analysis Component Design Nestinghse

Program hlgmt

Ileat Transfer

Fuel Ilandling

Sfty/Environ hhtrg Nestinghse

Ecodyne

Rockwell

Nhl Rsch Fac

PS NavShpyd

Reliability

I'lt Analy/Design

Syst Analy/Design

Hechanica 1

Nuclear/Chemical

Plt Transt Analys Nestinghse

Nostinghse

Rogers/Asc

Systems Engr'g NI-hlich Pwr

Thermal Ilydraulics Containmont Perf. Stone/Nbstr

Mechanical Systems Thermllydr Analysis CT blain

Sr Engr

Sr rngr

hlech Engr

Sr Engr

Nuclear L'ngr

Sr Engr

hlgr,CS Anly

R50 Engr

Sr Engr

Rsch Asst

Eng 'fech

Sr Engr

Prin Engr

Sr hlgr.

Engr

Registered P.F..', Nashjngton.
t Registered I'.E., other state(s).
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I)liI'Alt'IhIIINT: Nuclear Engr'g - CONTINUED

INFORhIATION ON ENGINEEltS IN ENGINHliltlNG DIVISION

AS Ol': 7-31-81

I'age 2 o f

NAhIE

( )

DEGRrr:(s) lVI'PSS POSI'I'ION TITI.E
EXI'ERIENCE

Nvl ss orlIEltn'o'lnl,

Vit INC II'Al.
AREA

01'X

I',ltT1S E

Sl!CONDAIIY
AREA

Ol'xvrRTIsr:

I IIEVIOUS
Ehll'I.OYER 'I'I'I'I.E

I'E Owen

NlV Roberts

hilt Steelman

RT Steen

JP Thorpe

IVIV IVaddel

BSChE

BschE

Senior Engr

Engr I

BSHE

BSNE

BSEPhys,hlSNE

Engr I

Engr I

Supv, Tech Programs

BSEcon,BSAeroE Engr I

3.5 5 8.5'

4 5

7 13 20

8.25 25 33.25

5.25 .8 13.25

3 5 2 5 5

Radiation Protect.

Corrosion

Computer fngr'g

Radwaste

Shielding

Program hlgmt

Systems Engr'g

Fuels Cycles

UNI

ARCIIO

Sr IIV

Sr Engr

Cmwlth Edis Gen Engr

NN Shpbldg Engr

~ ltegistcred I'.li., IVashington.
I Itcgistercd I'.E., other state(s).
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IHFORI1ATIOH OH ENGINEERS IH TECHNICAL DIV

DEPARTNENT: FUELS 5 ENVIROHtiENT DIVISION

PAGE' OF

AS OF: AUGUST 5. 1981

Name De ree(s -MPPSS Position Title
Ex erience

HPPSS Other Total

Principal
Area of
Ex ertise

Secondary Area Previous
fE i ~E Title

GF Bailey (/) BS Chemical Manager, Fuels 5
Engineering Environment Division

BS Business
t5 Nuclear

Engineering

7 16 23 .. Nuclear fngi- Energy Alterna-.. Ilesting-
neering/ tives/Environmental house.
Management Engineering . Hanford

Manager, Environmental
Engineering

RG Spencer Technical Division
Administrative
Specialist

7 ,264 . 33', Financial Administrative UNC Manager, Cost and
Property

~ L

Registered PE in Hashington



Cy

~ ~



Name

JR Worden

~0(| IIPPR ii Ti 1 Prr Or T 1 ~rti
BS/MS Physics Manager, pply 7 17 24 Fuel Manage-

ment

Ex ertise
rev>ous

Em lo er Title
Analysis West/BNW/GE Fuel Project Enginee

BK Boyd

LS Pace

BS Het Engr Supervisor, Fuel
HS Engr Hgt Services.

BS Mathematics Fuel Cost Engineer

4~ 17 213; Fuhl Contract
Admin. (Tech)

5 Fuel Cost

Fuel guality
Assurance

Project Planning
and Scheduling

Argonne/
Texas
Instruments/
GE

Procurement Engineer

JE Sammis BS Ceramic
Engineer

Fuel Project Engineer 7 6 13'. Fuel Contract . Fuel Development
Admin (Tech)

West.Hanf./ Fuel and Core Component
BNW Procurement Engineer

WG Jolly .BA Hath
HA Econ

Economic Evaluations
Engineer

3~ 5 9; Economic
. Analysi s

Budget Forecast- West.Hanf. Economic Studies
Engineer

JR Young (P,t) BS CE

SH CE

HBA

Principal Special
Studies Engineer

4 29 33 Engineer
Studies/

- Management

Cost Benefit
Analysis/Environ-
mental Assessment/
Economic Analys'is

BNW/DUN/GE Staff Engineer

P Registered PE in Washington
t Registered PE in other state(s)
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DEPARTMENT: IRONMENTAL PROGRAMS DEPARTMENT

INFORhlATION ON ENGINEERS IN TECHNICAL DIV PAGE 5 0,

AS OF: AUGUST 5 1 1

Name

KA McGinnis

De ree(s)

BS Ag Econ
HS Ag Econ

Economics Evaluations
Engineer

Ex erience

1~~ 4

Principal
Area of
Ex ertise

Economics

Secondary Area
of Ex ertise

Engineer Econo-
mics/Socioecono-
mics

Previous
Em lo er Title

Economist

KR Mise (/) BS Mechanical Supervisor, Environ- .:.8
Engineering mental Engineering

HS Mechanical
Engineering

7 15
Supervision Environmental

Engineering
Westinghouse Development Engineer
Hanford

Ll Davis, III BS Biology
MS Ecology
HS Management

Science

Supervisor, Environ- 2 ll 13 Ecology
mental Science

Statistics Yankee
Atomic
Electric
Company

Env>ronmental Scsentsst

RA Chitwood

JP Chasse (i)

BA Physics Manager, Environmental 1O
Chemistry Programs
Mathematics

BS CE Senior Environmental 4
MS CE-llater Engineer

Resources
Engineering

15 25 Environmental/ Siting/Licensing
Regulatory Hanagement
Management

7+ 11 Environmental
Engineering

DUN

US EPA

Senior Engineer

Civil/Environmental
Engineer

AC Rutz BS Biology
HPH-llater

Quality
Environ-
mental
Chemistry

Environmental Engineer 2 8 10 Environmental lfater Quality/ Klamath Director of Environ-
Engineer ing - Environemntal County, OR mental Heal th

'hemistry

/ Registered PE in Ilashington
Registered PE other state(s)





DEPARTMENT: ENVIRONMENTAL'PROGRAMS DE TMENT

INFORMATION ON ENGINEERS IN TECHNICALDI'S
OF:

PAGE G OF

Name De ree(s
Ex erience

WPPSS Position Title WPPSS Other Tota

Princi pal
Area of
Ex ertise

Secondary Area
of Ex ertise

Previous
Em lo er Title

MK Thompson BS Geology
Grad Study in

Hydrology

Environmental
Engineer

14 3 res. B3> Hydrology
4 ind. Geology

gov't

Permitting and
Regulatory Com-
pliance

Utah Dept.
of Natural
Resources

Engineering Geol ogi st/
Senior Hydrologist

C Van Hoff

JC Kutt BS Chemistry

Senior State Liaison 4
Specialist

9 Regul a tory
Interface

Environmental
Scientist

3 mo 10 — 10 Chemistry.

Legislative Re-

viewer'nvironmental

Scientist

State of
Idaho

Battele NW

Laboratory

Legislative Assistant

Scientist

GS Jeane Minor Chemistry Environmental ., : 5
BS Fisheries Engineer - Biologist

6', ll> Mitigation
Fisheries

'ollution
Water equality Washington Environmentalist

State
Department
of Ecology

WA Kiel

AM Lee

BS Geology
BS Ocean-

ography

MUP Urban
Planning

BA Urban and
Regional
Planning

Geologist

Socioeconomic Coordi- 3
nator

Environmental
Geology

Socioeconomic Land Use (physi-
Monj.adoring . cal planning)
Mi ~,ion

Washington Administrative Intern
State Office
of Community
Development

ML Miller BS Physical
Science

MS Health
Physics

Environmental Scien- . 13; 3
tist

4 Health
Physics

Computer Programmer Exxon





DEPARTHENT'EPARTHENT
INFORHATION ON ENGINEERS IN TECHNICAL DI PAGE 7 OF

AS OF: AUGUST .5, 1981

Ex erience~0) ) ~P))) ) i )i
Princi pal
Area of
Ex ertise

Secondary Area
of Ex ertise

Previous
Em lo er Title

JE Hudge PhD HS
HEd BS

Senior Environmental' 8, ll
Scientist

Aquatic
Ecology .

Physiology Bio-
assay

Hetropoli-
tan Edison
Company/
Texas In-
strument
Inc.

Supervisor, Radiation
Safety and Environmental
Engineer/Aquatic Ecology
Task Leader

FD quinn BS Heteorology Senior Environmental
2+ Yrs Grad Scientist

School

20 21 Air Pollution .Scientific
Heteorology Systems Analyst

USAF/Air
ltea. Svc.

Technical Division
Heteorological Systems
Analyst

LS Schleder AA Zoology,
Environ-
mental
Studies

Environmental Techni- 2 ll 13 -= Environmental Security Guard
cian (8mos Security Guard Technician

for klPPSS)

Industrial Hi seel 1 aneous Fabri ca-
Fiberglass/ tion
Shelbies
Fiberglass
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INFORMATION OH ENGINEERS IN ENGINEERING D

Page 1 of

NAME DEGREE(S)

DEPARTMENT: WNP-2 ENGINEERING

6290O

WPPSS POSITION TITLE
EXPERIENCE

WPPSS/OTHERI'TOTAL

AS
OF'R

INC IPAL
AREA OF

EXPERTISE

8-6-81

SECONDARY

AREA OF
EXPERTISE

PREY IOUS
EMPLOYER TITLE

HL Bennett BSME Senior Engineer 5.25 21 37 HVAC Valves Industrial
Pipe/Supply

Equipt Engr

~y'HA Crisp BSME,MSPE, NSC Project Engineering Manage-
ment Specialist

1 25 26 Civil/Structural/
Management

Systems Navy CaPtain/Navy

+PA Fredenburg BSCE, 1'1BA Principal Engineer 5.25 6 11.25 Structural Cont.Des/Prog Ngmt Bechtel Sr. Engr.

PW Harness BSME Manager, Field Engineering
(Acting)

8.75 5 13.75 Systems Engrg. Rotating Equipm't. Plant Engineer

BA Holmberg BS Marine Engr. Deputy Project Manager-Engrg. 2.75 20 22.75 Management/Nuclear
Operations

Mechanical U.S. Navy Commander/Navy

+ JH Ralphs

TA Stanley

BS Engineering
MS Gen. Engrg.

BSHE

Senior Engineer

Project Engrg. Ngmt Spec.

3 ' 25 28.5

4.25 8.5 -12.75

Mechanical

Systems

Chemical

Construe'tion Engrg.

Bechtel Sr. Field Engr.

Project Engr.

DC Timmins BS Physics Project Engrg Ngmt Spec 5.3 7.7 13 Hucl ear/Mech. Chemical Engrg/
Shielding

Bechtel Supervisor
Nucl ear Analyi

V'W Vance BSCE Project Engrg Mgmt Spec 10 16 Civil Highway Wash. State Sr. Engineer
Dept.Transpo tation

y'NF Wiitala BSEE 'rirlcipal Engineer 25 34 Electrical Westinghouse Sr. Engineer

l
v Registered P."E., Washington
q- Registered P. E., Other State(s)





IN ION ON HEALTH SAFETY 5 SECURIT

Page 'I of 1

DEPARTMENT: HEALTH 'SAFETY 5 SECURITY AS OF: August 1981

J.W. Shannon

DEGREE{S)

BS Physics
{equivalency)

WPPSS POSITION TITLE

Manager, Health, Safety
8 Security

EXPERIENCE
WPPSS/OTHER/TOTAL

7 yr./23 yr./30 yr.

PRINCIPAL
AREA OF

EXPERTISE

Construction
Startup
Operations

SECONDARY
AREA OF

EXPERTISE

Chemical Processinq
Operational Testinq
Radiation Protection
Emergency Prepared-
ness

PREVIOUS
EMPLOYER

Dairyland
Power
Cooperative

TITLE

Supervisor,
Health 8

Safety Dept.

+ Registered P. E., Washington.
y Regis tered P. E., o ther s ta te(s) .
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ION .ON HEALTH, SAFETY 8 SECURITY MANAGEMENT AN

DEPARTMEtIT INDUSTRIAL SAFETY & FIRE PROTECTION AS OF: Au ust 1981

page 1 of 2

NAME

W.E. Taylor

DEGREE(S) WPPSS POSITION TITLE

Manager, Industrial
Safety & Fire Protection

EXPERIENCE
WPPSS/OTHER/TOTAL

'I/21/22 yrs.

PRINCIPAL
AREA OF

EXPERTISE

Fire 8 Radiation
Protection

Health 8 Safety
Programs

Fire & Radiation
Testing

SECONDARY
AREA OF

EXPERTISE

Laboratory Operation
Emergency Prepared-
ness
Reactor Testing

PREVIOUS
EMPLOYER

Westinghouse
Hanford

TITLE

Manager,
Health 8

Safety Group

R.M. Gough AD Fire Protec-
tion

BS Trade &

Industrial

Supervisor, Loss Control
Services

7/13/2O yrs. Fire Protection/
Industrial Safety

Firefiqhting Westinqhouse
Nuclear Operations,
Research, &
Construction

Industrial
Safety &

Fire Prot.
Specialist

J.C. Bell BS Mathematics Supervisor, WNP-2 Safety 12 yrs. Nuclear Operations urbine t3anufactur-
Construction, & inq
Research tilityMarket Plan-

inq

Westinghouse
Electric

Generation
Enqineer

M.J. Hoylman Specialist I 4 mo./11/11 yrs. Occupational Healt
Testing

Emergency Medicine
Industrial Safety

ower Plant Con-
truction
ersonnel
abor Relations

Kaiser
Engineers

Safety
Supervisor

D.T. Evans

G.E. Towne

BS Mechanical
Engineering

US Air Force

Senior Engineer-Fire
Protection

Senior Specialist

2 mo./9/9 yrs.

3/29/32 yrs.

Design

Developed & imple-
mented Hanford Fire
Traininq Manual,
Supply System Fire
Briqade Training
Proqrams & Manuals

ire Protection
ystems Evaluation

eveloped & implemen
ed Hanford Emergenc
eserve Procedures,
adiation Casualty
andling for,DSHS

Western Div. Assistant
Naval Facili- Branch Head
ties Enqineer-
inq

Rockwell Han- Manager,
ford Co. Fire Equip.

Services

+ Registered P.:, E., Washington....
yRegistered P.~ E., other state(s).
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IN ION ON HEALTH SAFETY'.5 SECURITY MANAGEMENT AN
Page g of g

DEPARTMENT: INDUSTRIAL SAFETY 8 FIRE PRO TI AS OF: Auaust 1981

K.C. Bleiler

DEGREE(S) WPPSS POSITION TITLE

Training Specialist I

EXPERIENCE
WPPSS/OTHER/TOTAL

1 mo./22/22 yrs.

PRINCIPAL
AREA OF

EXPERTISE

Emerqency Medical
& Fire Protec-
tion

SECONDARY
AREA, OF

EXPERTISE

Emerqency Medical
Technician
Certified Instructo
in First Aid

PREVIOUS
EMPLOYER

Columbia Oil
Co.

TITLE

Vending
Supervisor

D.G. Parthree Super visor, WNP-1/4
Safety 8 Fire Protection

1 mo./19/19 yrs. Nuclear Construe- In'dustri al Safety
tion, Startup 8 Fire Protection
Operation . Emergency Prepared-

ness

Gibbs 8 Hill/
D.U.C.I.

Manaqer,
Loss
Prevention

R.A. Fisher Specialist I 1/21/22 .yrs. Industrial Fireman
Nucl./Chem. Opera-
. tor

Fire Detection Test-
ing
Equipment 8 Design
for Fire Protection

Interlakes
School

Custodian

D.A. Smith BA Psycho'logy Supervisor, WNP-3/5
Safety

3/5/8 yrs. Power Plant Con- Fossile Fuel Con-
struction Safety struction Safety

WSH/Boecon/
GERI, l!NP-2

Safety Mqr.

I
+ Registered P. E.> Washington.
yRegistered P., E., other state(s).
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DEPARTMENT: WNP-2 HEALTH P S

ION ON HEALTH SAFETY 8 SECURITY MANAGEMENT AN

AS OF: Auqust 1981

Page of

NAME

R.G. Graybeal

DEGREE{S)

BS Education

WPPSS POSITION TITLE

Manager, Health Physics/
Chemistry, WNP-2

EXPER IEt(CE
'PPSS/OTHER/TOTAL

6/21/27 yrs.

PRINCIPAL
AREA OF

EXPERTISE

Construction,
Startup &

Operations

SECONDARY
AREA OF PREVIOUS

EXPERTISE EMPLOYER " TITLE

Industrial Safety - Iowa Electr ic Radiation
Proqrams Light & Power Protection

Engineer
L.D. Morrison

L.G. Berry

BS Biochemistry Chemistry Supervisor

Health Physics Supv.

2/2/4 yrs.

2 mo./12/12 yrs..

Labor atory Anal,ysis

Operation & Shut-
down Activity
Surveys

Plant Chemistry
Control

Plant Radiation
Surveillance
ealth Physics Pro-

qram

US Testinq Co. Research
Scientist

Lawrence Health 8
Livermore Lab. Safety Tech-

nician

+ Registered P., E., Washington..
yRegistered P. E., other state(s).
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ION ON HEALTH, SAFET'Y & SECURITY MANAGEMENT AN FF
Page of1 f 1

DEPARTgENT: WNP-1/4 HEALTH PHYSICS CHEMIST Y AS OF: August 1981

NAflE DEGREE(S)

PRINCIPAL SECONDARY
EXPERIENCE AREA OF AREA OF

MPPSS POS ITION TITLE WPPSS/OTHER/TOTAL EXPERTISE EXPERTISE
PREVIOUS
BlPLOYER TITLE

V.E. Shockley

J.D. Hills

R.H. Brun

BS Geology

US Navy Nuclear
Training School

Hanaqer, Health Physics/
Chemistry, WNP-1/4

Health Physics Supv.

Chemistry Supv.

2 yrs./20/22 yrs.

1/22/23 yrs.

2/16/18 yrs.

Radioloqical 8
Safety Hazards
Analysi s

Fuel, Air 8 Radia-
tion Analysis
Nuclear Rockets
Testinq

mechanical Opera-
tor
Engineering Lab.
Technician

Respiratory 5 Con-
tamination Honitor-
ina

Radiation 5 Contami-
nation Surveys

Chemistrv 8 Radio-
chemistry Analysis
Plant Policy Admin-
istration

Consumers
Power Co.

Consumer s
Power Co.

Consumers
Power Co.

Plant Health
Physicist

Supv.,
Radiation
Protection

Supv.,
Chemical 8

Radiation
Protection

+ Regi s tered P. ( E., Washington.
yRegistered P.,E.. other state{s) ~
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ION'N HEALTH SAFETY 8 SECURITY MANAGEMENT AN
PBgB 1 0'f

DEPARTMENT: SECURITY

DEGREE(S)
EXPERIENCE

WPPSS POSITION TITLE WPPSS/OTHER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

AS OF: Au ust 1981

SECONDARY
AREA OF

EXPERTISE
PREYIOUS
EMPLOYER TITLE

S.R. Telander USAF Nuclear
Weapons, Security
Pol ice- Officer
Academy, Missile
Staff Officer

Manager, Security Dept. 4/20/24 yrs. Operational Physi-
cal Security
Management

USAF Nuc. Secur-
ity & Law
Enforcement
Officer

S.H. Martin

D.M. Vorheis

BS Business Mgmt.

AA Business Mgmt.

Security Force Chief

Security Force Captain

3/26/29 yrs.

3/23/26 yrs.

Operational Physi-
cal Security
Management

Operational Physi-
cal Security
Management

USAF

Systems 8 Equipment USAF
Specifications

Deputy Chic
of Security
Police

Chief,
Securi ty
Police

R.J. Marzano

J.W. Klingelhoefer
Jr.

R.J. Givin

BA Police Science

BS Engineering

BS Law Enforce-
ment
MS Criminal
Justice

Security Force Captain

Administrative Security
Supervisor

Supv., Security Training
5 Evaluation

3/24/27 yrs.

'2/7/9 yrs.

3/6/9 yrs.

Operational Physi-
cal Management

Nuclear Security

Training Systems
Engineer, Instal-
lation Physical
Security Officer

Security Force
Technical Trainina

Army Artillery

Security Force
Training

USAF

NUSAC, Inc.

US Military
Pol ice

Colonel,
Security
Police

Sr. Techni-
cal Associ-
ate

Curriculum
Officer

+Registered P.'E., Washington..
yRegistered P.~ E., other state(s).
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DEPARTMENT RADIOLOGICAL PROGRAMS

ION ON HEALTH, SAFETY 5 SECURITY HANAGEHENT AN FF

August 1981

Page I of g

DEGREE{S) WPPSS POSITION TITLE
EXPERIENCE

WPPSS/OTHER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF PREVIOUS

EXPERTISE EMPLOYER TITLE

D.E. Larson US Navy Nuclear
Power School
College equival-
ency

Manager, Radiological
Programs

7/13/20 yrs. Health Physics
Radioloaical Pro-
tection

Enaineering Lab.
Technician

LaSalle Boil- Sr. Health
inq Mater Physics
Reactor Technician

J.V. Everett

J.R. Allen

D.H. Oatley

A.F. Klauss

D.H. Mannion

R.F. Haight

I

i

BS Computer
Science/Physics
HS Nuclear
Engineering/Heal
Physics

'S Physics
HE Nuclear
Engineering/Heal
Physics

BS Biology
HS Health Physics

BS Business
Administration
HS'anagement

BS Physics
MS Physics

Supv., Emergency
Preparedness

Emergency Planning
Specialist

Emergency Planning
Specialist II

Emergency Planninq
Specialist

Emergency Planning
Specialist

Supv., Dose Assessment
8 Audit Section

3/2/5 yrs.

1/3/4 yrs.

1/4/5 yrs.

3/9/12 yrs.

4 mo./10/10 yrs.

3/7/10 yr s.

Emeraency Pl anni na

Emergency Plan 8

Procedure prepara-
tion

Health Physics

Law Enforcement

Nuclear Weapons
Proqrams

Health Physics

Radiological
Enaineer

Radiation Special ist

Emergency Prepared-
ness Planninq
Radiological
Engineering Design

Emeraency Pl anni nq

Nuclear Weapons
Operations

Pathway Modeling,
Dose Assessment

Vallecitos
Nuclear Cente

USNRC

Portland
General
Electric

PA State
Police

US Army

UNC Nuclear

Radioloaical
Enqineer

Radiation
Specialist

Health
Physics
Enaineer

Trooper

Executive
Officer

Sr. Health
Physicist

a

+ Registered P.'., Washington.
yRegistered P.'*, other state{s).
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ION ON HEALTH, SAFETY & SECURITY HANAGEHENT AN FF Page ~ of ~
NAME

DEPARTHENT: RADIO OGIC

DEGREE(S)
EXPERIENCE

WPPSS POSIT ION T ITLE WPPSS/OTHER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

AS OF: Auq st

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EHPLOYER TITLE

G.V. Oldfield.

D.B. Ottley

J.O. Parry

R.W. Craig

C.A. Graybeal

J.D. Artis III

T.J. Froelich

Y.E. Derrer

R.C. HcGillic

BA Physics
HPH

BS Physics

BS Applied
Physics

College equival-
ency
Health Physics

AA Envir. HP/C
BS Envir. Science
Grad Studies

BS Physics
HS Envir. Health
Science

US Navy Nuclear
Power School

Health Physicist

Health Physicist

Heal th Physicist

Supv., Radiological
Programs

Dosimetry Aha lyst

Dosimetry Analyst

Health Physicist I

Training Spec. I

Training Spec. I

2/7/9 yrs.

2/4/6 yrs.

1/6/7,yrs.

4/18/22 yrs.

1/2/3 yrs.

1/6/7 yrs.

1/7/8 yrs.

5 mo./ll/ll yrs.

l>j'10/114 yrs.

Emerqency Response
& Preparedness

Radiation Control

Health Physics

Construction
Startup
Operations

Recording
Radiation Exposure

Chemical.Testinq
of Water & Waste
Water

Health Physics

Health Physics

Enaineer Officer
of the Watch

ALARA Design Review

Risk Assessment
Emerqency Prepared-
ness

ALARA Review

Critical Facility/
Fuel Fabrication

Respiratory Pro-
tection Records

External Dosimetry
Heasurement Proqram

Power Plant Con-
struction

Radi ol oqi cal
Hedical Fields

Training, Health
Physics

UNC Nuclear
Industries

UNC Nuclear

Commonwealth
Edison

Dairyland
Power Coopera
tive—

Ri ch'1 and
School
District
USAF

Battelle

Public Servic
Co. of
Colorado

Health Physic
Systems, Inc.

Sr. Health
Physicist

Safety
Engineer

Supv. Rad.
Protection
Chemistry

H/P
Technician

Secretary

Sergeant

Research
Scientist

Health
Physics
Technician

Sr. Heal th
Physi ci st

+ Registered P.. E., Washington..
qRegistered P.,: E., other state(s).
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IN ION ON HEALTH, SAFETY Ec SECURITY MANAGEMENT AN

DEPARTMENT. RADIOLOGICAI PROGRAMS AS OF: Auoust

Page of

NAME DEGREE(S)
EXPERIENCE

WPPSS POSITION TITLE WPPSS/OTHER/TOTAL

PRINCIPAL
AREA OF

EXPERTISE

SECONDARY
AREA OF

EXPERTISE
PREVIOUS
EMPLOYER T ITLE

G.D. Rhinehart, Jr, US Navy Nuclear
Power School
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Q. 040.075

Provide a table that lists all equipment including instrumentation
and vital support, systems equipment required to achieve and
maintain hot and/or cold shutdown. For each equipment listed:
a. Differentiate between equipment required to achieve and main-

tain hot shutdown and equipment required to achieve and
maintain cold shutdown;

b.

c

Define each equipment's location by fire area;

Define each equipment's redundant counterpart;

d.

e.

Identify each equipment's essential cabling (instrumentation,
control and power). For each cable identified: (1) describe
the cable routing (by fire area) from source to termination,
and (2) identify each fire area location where the cables are
separated by less than a wall having a three-hour fire rating
from cables for any redundant shutdown system; and,

List any problem areas identfied by d.2 above that will be
corrected in accordance with Section III.G.3 of Appendix R
(i.e., alternate or dedicated shutdown capability).

~Res ense

The method utilized to assure that all equipment, including
instrumentation and vital support system equipment required to
achieve and maintain hot and/or cold shutdown, remains available
during a fire is described below.

The plant was divided into distinct fire areas; the boundary walls,
floor and ceiling of which are capable of containing any fire
internal to the area. Each fire area is then reviewed and analyzed
individually.
Two methods of analysis are available; the particular analytical
method chosen depends upon the nature of the fire area. For the
case where redundant systems required to achieve and maintain hot
and/or cold shutdown are located in independent fire areas, a
Redundant Area concept was utilized for analysis. For the case
where redundant systems required to achieve and maintain hot and/or
cold shutdown are located in the same fire area, a Dedicated
Shutdown concept was utilized.
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A dedicated flowpath consisting of a list of systems required to
shutdown" the plant was developed. Criteria included a loss of
offsite power, no single failure (other than a single fire and
its effects), and that manual operation after 72 hours was acceptable.

To show the redundant equipment and differentiate between equipment
required to achieve and maintain hot shutdown and equipment required
to achieve and maintain cold, shutdown, Table 040.075 is divided
into groups of systems, categorized by their functions, as
described below.

040.075.1a,b
040.075.2a,b
040.075.3a,b
040.075.4a,b
040.075.5
040.075.6

RHR System
SW System
RCIC System
Nuclear Boiler System
Miscellaneous Systems
HVAC Systems

Instruments and process components including pumps, heat exchangers,
fans and remote operated valves are designated in the above tables
for each of the modes of reactor shutdown, as follows:

~S|bol Definition

VC Remote operated valve is closed
and serves as the pressure boundary
for the dedicated flow path per-
taining to this mode.

VO Remote operated valve is open as
part of the dedicated flow path
for this mode.

EO Equipment other than valves which
is required to be operational in
this mode.

NR

IO

Remote operated valve, instrument or
equipment not required for this mode.

Instrument is required to be
operational for this mode.

The following illustrates specific examples from Table 040.075.1:

(1) Motor operated valve RHR-V-24B is required to be open
for mode A-1 only (event to hot shutdown).

040.075-2
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(2), Motor operated valve RHR-V-42B is required to be open
for mode A-2 only (hot shutdown to cold shutdown).

(3) Motor operated valve RHR-V-3B is required to be open
for both modes A-1 and A-2.

(4) Motor operated valve RHR-V-16B serves as a pressure
boundary and must remain closed during both operating
modes.

The table also lists the fire zones for each dedicated piece
of equipment as well as tabulating its redundant counterpart.

Conduit and tray layout working drawings were marked up to show the
boundaries of each fire area. Areas were identified on the drawings
with a fire area designation tag that was unique for each area.
Based on a preliminary review of the area, the drawings were marked
up to identify it as a Divisional area or a General area.
Divisional areas were those areas where review indicated that
virtually all equipment in the area was assigned to one of the
three major safety-related electrical separation divisions (Divisions
1',-2 or 3). The room was then assigned to that division, and analysis
proceeded utilizing the Redundant Area method. General areas
were those areas where review indicated that there was significant
mixing of equipment assigned to more than one of the three major
safety-related electrical separation divisions. Analysis for
these areas utilized the Dedicated Shutdown method.

Areas analyzed via the Redundant Area method were reviewed, and
raceway working drawings marked up to identify all cables and
equipment located therein that are not compatible with (intrude
upon) the electrical division to which the room has been assigned.
Intruding equipment and cables are then analyzed to verify that
the effects of fire upon them do not defeat the overall capability
of the safety-related systems of the intruding divisions to
achieve safe shutdown. If the plant can be safely shut down, then
no fix is required. If the plant cannot be safely shut down, then
the intruding cables and/or equipment must be protected in accordance
with the guidelines of Appendix R or relocated to another fire
area. Any relocated equipment must then be included in the analysis
for the fire area into which it was relocated. This method takes
advantage of the separation of redundant equipment into different
fire areas that is an inherent part of plant layout and design.
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Areas analyzed via the Dedicated Shutdown method were. reviewed,
and raceway drawings marked up, to identify all cables and
equipment located therein which are part of the Dedicated Shut-
down System. The Dedicated Shutdown method involved selecting
systems necessary to achieve and maintain hot and/or cold shutdown,
and protecting minimum specified equipment within those systems
to insure that these dedicated systems are available for safe
shutdown. Any dedicated shutdown equipment, and dedicated shutdown
cables that are required to be functional, identified in an area
analyzed via this method must be protected in accordance with the
guidelines of Appendix R or relocated to a divisional fire area.
Any relocated equipment must then be included in the analysis for
the fire area into which it was relocated.

a ~ For areas analyzed via the Redundant area method, a table
listing specific equipment required to achieve and maintain
hot, and/or cold shutdown is not appropriate. Basic plant
design dictates that shutdown can be achieved utilizing
equipment of only two of the three major electrical separation
divisions. The intent of redundant analysis is not to show
that a minimum amount of equipment remains available to
achieve shutdown. Rather, it takes no credit for operation
of equipment of the division to which the fire area is assigned,
and verifies that loss of equipment in the other two divisions
does not occur to the extent, that their overall capability
.to provide for safe shutdown is defeated. Table 040.075.9
lists the plant systems contained in the safety-related
electrical separation divisions.

Table 040.075.7 and 040.075.8 list all electrical equipment
and cables that are a part of the Dedicated Shutdown System.

Differentiation between equipment needed to achieve and main-
tain hot and/or cold shutdown is not provided for the
Redundant Area method of analysis, since there is no specific
equipment listing. Tables 040.075.1 thru 6 provide this
differentiation for mechanical/nuclear equipment of the
Dedicated Shutdown System. Since virtually all dedicated
electrical equipment supports both hot and cold shutdown, no
distinction is made.

Tables 040.075.1 thru 6 list the fire areas of all dedicated
shutdown equipment except electrical distribution equipment.
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Table 040. 075. 7 indicates the fire area location of all
safety-related electrical equipment in the plant. Table
040.075.10 indicates the physical location of all fire areas.
The equipment that is a part of the Dedicated Shutdown
System is so noted.

Tables 040.075.1 thru 6 indicate redundant counterparts for
Dedicated Shutdown System equipment, except for electrical
distribution system equipment.

Discussion of redundant electrical equipment counterparts
can only be discussed in general terms. This applies to
both the Redundant Area and Dedicated Shutdown concepts.
The overall plant design provides for redundancy of the
major safety-related electrical divisions as follows:

I

Division 1: Redundant counterpart is the Divisions
2 and 3 combination.

Division 2: Redundant counterpart is Division l.
Division 3: Redundant counterpart is Division l.
At the electrical distribution system source end (standby
ac diesel-generators and standby dc batteries), identification
of directly redundant counterparts are relatively straight-
forward. However, downstream in the distribution system, a
specific discussion of electrically redundant counterparts
becomes less meaningful, particularly in the two major
electrical divisions (Divisions 1 and 2). This occurs
because the duality existing in the electrical distribution
system equipment layout does not necessarily follow through
to the connection of loads (pumps, fans, valves, etc.) to
this equipment. For this reason, indication of specific
electrical distribution system redundant counterparts is
not provided.

Specific identification of essential cabling is not required
in connection with the Redundant Area method, due to the
analytical concept utilized. Table 040.075.8 provides
identification of power, control and instrumentation cabling
required for operation of Dedicated Shutdown System equipment.
The following should be noted:

1. Division 1 dc supplied RCIC equipment has power train
cabling tracked back only as far as the battery. Battery
capacity is sufficient to meet system operational needs.
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2. Division 1 ac supplied valves have power train cabling
tracked back only as far as the immediate supply source
(mcc). These valves are not required to change position
for shutdown.

3 ~ Zn the interest of providing a complete listing of
cables and facilitating a manageable study, all power,
control and instrumentation cabling directly required
for operation of Dedicated Shutdown equipment has been
included in the cable listing. These cables have also
been marked on raceway drawings and identified in the
dedicated fire area analysis. However, there are cases
where protection of cabling is not, in fact, required.

For example, a three phase MOV that is open for power
operation, hot shutdown and cold shutdown (See Table
040.075.1 thru 6) does not require protection of power
cabling. Detailed analysis of Dedicated Fire Areas
will identify cases such as this.

Intruding and Dedicated Shutdown cabling and equipment, for
which analysis indicates protection is required will be
either:
1. Relocated to another (acceptable) fire area.

2. Separated or protected in accordance with Appendix R,
Section ZZZ.G.

Complete details of analysis, identification of problem areas,
and description of corrective measures will be provided in
the Fire Hazards Shutdown Analysis to be included in Appendix F.

040. 075-6



TABLE 40.75.la

EQUIPHEHT LIST - DEDICATED FLOW PATH
RESIDUAL HEAT REMOVAL SYSTEH

(BCR Dwg. H-521)

Tag No.

RUR-UX-1B
MIR"P-2B

RUR-V-3B
RUR-V-4B

RUR-V-6B

RUR-V-11B
RUR-V-16B

BUR-V-23
RHR-V-24B
MIR-V-26 B
MIR-V"27B
RUR"V-42B

BUR-V-47B
RUR-V-48B
RUR-V"49
RUR-V-52B
RUR-V-53B
RUR-V-60B
RUR-FCV-64B

RUR-V-74B
RUR-V-115

Description

RUR Heat Exchanger
RUR Pump "Bi

UX Outlet
Suppression Pool Mater Supply

Shutdown Mater Supply

Isolation
Drywall Spray Isolation
RCIC Head Spray
Test Line Isolation, Loop B
Condensate Return to RCIC
Suppression Spray Isolation
LPCI Isolation
UX Inlet
UX Bypass
HX Warmup
Steam Supply from RCIC
Shutdown Return Isolation
Sample Line Block
Hinimum Plow

UX Vent
RIIR/SM Intertie

Event to
Uot Shutdown
(Node A-1)

EO
EO

VO
VO

VC

VC
VC

VC
VO
VC
VC
VC

VO
VC
VC

'C

VC
VC
VO

VC
VC

Uot Shutdown
to Cold Shut-
down
{Node A-2)

EO
EO

VO
VO

VC

VC
VC

VC
VC
VC
VC
VO

VO
VC
VC
VC
VC
VC
VO

VC
VC

Pire Area of
Dedicated
Component

R-IV
R-IV

R-IV
R-IV

R-IV

R-XVII
R-I

R-I
R-XVII
R-XVII
R-XVII
R-I

R-IV
R"IV
R-IV
R-IV
R-I
R-IV
R-IV

R-IV
R-IV

Redundant
Counterpart

BUR"UX-1A
RUR-P-2h

RUR-V-3h
RUR-V-4A

RUR-V-6h

RUR-V-11 A
RUR-V-16A

NONE
RUR"V-24A
RUB-V-26A
BUR-V-27A
RUR-V-42A

RUR-V-47A
MIR-V-48 A
NONE
RUR-V 52A
RUR-V-53A
RUR-V-60A
RUR-PCV-64A

BUR-V-74A
HONE





TABLE 40.75.lb

INSTRUHENT LIST - DEDICATED FLONPATII
RESIDUAL HEAT REHOVAL SYSTEH

(BSR Dwg. H-521)

Instrmaent
Tag Ho. Description

E12-FE- Orifice Plate
N014B

C61-FT-N001 Plow Transmitter

C61-PI-R005 Plow Indicator

Event to
Not Shutdown
(Node A-1)

IO

IO

IO

Hot Shutdown
to Cold Shut-
down
{Node A-2)

IO

IO

IO

Fire Area of
Dedicated
Component

R-I

later
RC-IX

Redundant
Counterpart
Tag No.

NONE

E12-FT-N015B

E12-FI-R603B





TABLE 40.75.2a

E UIPHENT LIST DEDICATED FLOMPATII
SERVICE WATER SYSTEH

{BCR Dwg. H-524)

Tag No.

SH-P-IB

SW-V-2B

SW-V-4B

DCM-V-601

Description

Standby Senrice Hater Pump

SH-P-1B Discharge

Diesel 'B" Return

Diesel "B'iest Exchangers Cooling Supply

Event to
llot Shutdown
(Hoda A-1)

EO

VO

VO

VO

Ilot Shutdown
to Cold Shut-
down
(Hade A-2)

EO

VO

VC

Fire brea of
Dedicated
Component

SH-II

SW-II

DG-III
DG"III

Redundant
Counterpart

SM P-lh

SM-V-2A

SW-V-4A

DCW-V-6Al

Oa
O
O
Ul
I

ID

DCW-V-682

SW-TCV-llB Control Room Cooling

SM"V-128

SW-V-24B

SM-V-34

Spray Pond Return

RIIR "B Pump Room Cooling

RCIC Pump Room Cooling

SM-PCV-38B Loop Pressure Control

RIIR-V"688

SH-V-698

SM-V-75B

SH-V-90

SW"V-1878

SM-V-188B

RIIR IIX Outlet

Cooling Towar Return

Pual Pool Emergency Hake up

DG "B" Cable Cooling

FPC Supply

FPC Return

Diesol "B" i!eat Exchangers Cooling Supply VO

VO

VO

VO

VO

VO

VO

VC

VC

VC

VC

VC

VO

VC

VO

VC

VO

VO

VO

VC

VC

VC

VC

DG-III
RC-XII

SH-II

R-IV

R-VI

SW-II

R-IV

SH-II

R-I

TG-I

R-XIV

R-XIV

DCH-V-6A2

SW-TCV-llh

SH-V-12h

SH-V-24A

NONE

SH-PCV-38A

RBR-V-68A

SH-V"69A

SW-V-75A

NONE

SW"V"1.87A

SW"V-188A



TABLE 40.75.2b

INSTRUMENT LIST — DEDICATED PLOWPATH
SERVICE WATER SYSTEH

(B&R Dwg. H-524)

Tag No. Description

Event to
Hot Shutdown
(Hode A-1)

Hot Shutdown
to Cold Shut-
down
(Hode A-2)

Fire Area of
Dedicated
Component

Redundant
Counterpart
Tag No.

o
Do
o

I

o

SW-TE-1BR

SW-TI-1BR

Temperature Element

Temperature Indicator
SH-LTD-1BR Level Transducer

SW-LT-1BR

SW-LI-1BR

Level Transmitter

Level Indicator

SH-PI-32BR Pressure Indicator
SW-PT-32BR Pressure Transmitter

IO

IO

IO

IO

IO

IO

ZO

IO

IO

IO

IO

IO

IO

IO

RC-IX

SW-II

SW-ZI

RC-IX

SW-II

SH-II

RC-IX

SH-PI-32B

SW-PT-32B

SW-TE-1C

SW-TI-lC

SW-LTD"1C

SH-LT-1C

SH-LI-1C



TABLE 40.75.3a

EQUIPMENT LIST - DEDICATED PLOMPATII
R R C RE LATION LA T YSTBH

(BCR Dwg. H-519)

O
O
O
Ul
I

Tag No.

RCIC-P-l

RCIC-P-2 .

RCIC-P-4

RCIC-IIX-1

RCIC-TK-1

RCIC-VT-1

RCIC-V-8

RCIC-V-63

RCIC-V-64

RCIC-V-45

RCIC-V-1

RCIC-V-2

RCIC-V-68

RCIC-V-69

RCIC-V-76

RCIC-V-10

RCIC-V-13

RCIC-V-19

Description

RCIC Pump

Condenser Vacuum Pump

Condenser Condensate Pump

Barometric Condenser

Vacuum Tank

RCIC Turbine

Outboard Containment Isolation
Inboard Containment Isolation
Outboard Containment Isolation (RIIR-BT-EX)

Turbine Isolation
Turbine Trip
Turbine Coverning

Turbine Exhaust

Vacuum Pump Exhaust

Inboard Containm'ent Isolation Valve By-pass

Cond. Storage TK Supply

RCIC Injection to My
Hinimum Flow

Event to
Ilot Shutdown
(Hode A-1)

EO

EO

EO

EO

VO

VO

VC

VO

VO

VO

VO

VO

VC

VC

VO

VO

llot Shutdown
to Cold Shut-
down
(Hode A-2)

tiR

NR

NR

VC

VC

NR

NR

VC

VC

VC

VC
VC

R-IV

R-VI

R-VI

R-VI

R-VI

R VI

R-I

NONE

NONE

NONE

NONE

NONE

NONE

R-II
R-I

R-VI

R-VI

R-VI

R-I

R-VI

R-II
R-YI

R-I
R"VI

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

ONE

Fire Area of
Dedicated Redundant
Component Counterpart

~g
I
N

RCIC-V"22

RCIC-V-31

RCIC-V-46

RCIC-V-80

Cond. Storage TK Return

Suppression Pool Supply

Turbine I.ube Oil Cooling

Outboard Isolation Containment Vacuum

YC

VO

VO

VC

NR

VC

VC

R-YI

R-VI

R-VI

R-I

IIONE

NONE

NONE

NOtlE



TABLE 40.75.3b

"'INSTRUMENT LIST '- DEDICATED PLOWPATN
REACTOR COOLANT INJECTION SYSTEMS

(B&R Dwg. M519-RCIC)

Tag No. Description

Event to
Not Shutdown
(Mode A-1)

Hot Shutdown
to Cold Shut-
down
(Mode A-2)

Pire Area of
Dedicated
Component

Redundant
Counterpart
Tag No.

o
O
O
Vl
I
M

C61-SQRT-
K001

C61-PI-R001
-1

C61-SI-R003

Square Root Extractor

Plow Indicator

Speed Indicator

E51-PE-N001 Plow Element

E51-PT-N003 Plow Transmitter

C61-PIC-R001 Plow Controller

IO

IO

IO

IO

IO

IO

IO

IO

IO

IO

IO

IO

R-VI

R-I

RC-IX

RC-IX

RC-IX

RC-IX

NONE

NONE

E51-PIC-R600

E51-SORT-K601

E51-FI-R601-1

E51-C002



EQVIPHENT LIST DEDICATED FLOWPATH
NUCLEAR BOILER SYSTEM

(BSR Dwg. H-S29)

o
O
O
Ul
I

Tag No. Description

Reactor Pressure Vessel

~~MS-RV-4A MS/SRV Valve

*~MS-RV-4C HS/SRV Valve

*~MS-RV-4D MS/SRV Valve

MS-V-22A Isolation Valve

MS-V-22B Isolation Valve

MS-V-22C Isolation Valve

HS-V-22D Isolation Valve

Event to
Hot Shutdown
(Mode A-l)

EO

NR

NR

VC

VC

VC

VC

Not Shutdown
to Cold Shut-
down
(Mode A-2)

EO

VO

NR

VC

VC

VC

VC

Pire Area of
Dedicated
Component

R-II
R-II
R-II
R-II
R-II
R-II
R-II
R-II

Redundant
Counterpart

NONE

HS-RV-4B

MS-RV-3D

HS-RV-SC

NONE

NONE

NONE'ONE

*~3 valves required for Hode A-2, i„e.,for RHR "Special Shutdown Cooling



TABLE 40.75.4b

INSTRUMENT LIST - DEDICATED PLONPATH
NUCLEAR BOILER SYSTEM

(BSR Dwg. M-529)

o
D
O
O
Vl
I

Tag No.

B22-LIS-
N037A

B22-LIS-
N037C

B22-LITS-
N026D

Description

Level Indicating Switches

Level Indicating Switches

Level Transmitter

C61-LI-R010 Level Zndicator

C61-PT-N006 Pressure Transmitter

C61-PI-ROll Pressure Indicator

Event to
Hot Shutdown
(Mode A-1)

IO

IO

IO

IO

IO

IO

IO R-I B22-LXS-37D

XO R-I NONE

IO

XO

XO

RC-IX

R-I

RC-IX

NONE

B22-PT-N51A

B22-PR-R603

Hot Shutdown
to Cold Shut- Pire Area of Redundant
down Dedicated Counterpart
(Mode A-2) Component Tag No.

10 R-I B22-LXS-37B





TABLE 40.75.5

INSTRUHENT LIST — DEDICATED FLOHPATH
MISCELLANEOUS SYSTEMS

Oa
O
O
tA
I

Tag No. . Description

CMS-TE-19R, Temperature Elements
37R,39R,41Ri
42R,43Rg44R

CH-MV/I-19R, MV to Current Converters
37R,39R,41Rg
42R,43R,44R

CHS-TI-19R, Temp. Indicators
37R,39R,41R,
42R,43R,44R

CHS-PT-2R,6R Pressure Trans.

CHS-LT-2R Lower Trans.

CMS-PI-2R,6R Press. Indicators

CHS-LI-2R Level Indicators

Event to
Hot Shutdown
(Mode A-1)

ZO

IO

IO

IO

IO

IO

IO

Hot Shutdown
to Cold Shut-
down
(Mode A-2)

IO

ZO

IO

IO

IO

IO

IO

Pire Area of
Dedicated
Component

R-II

RC-IX

RC-IX

R-I

R-IV

RC-IX

RC-IX

Redundant
Counterpart
Tag No.

CMS-TE-20,
36,40

SPTM-TE-1A/1B

CHS-MV/I-20'6,40

CMS-TI-20,
36,40

SPTM-TR-1/2

CHS-PT-l, 5

CHS-LT-1

CHS-PR-1

CMS-LR/PR-3



TABLE 40.75.6

EQUIPMENT LIST - DEDICATED FLOWPATH
HVAC SISTEMS

Tag No. Description

Reactor Buildin

Event to
Hot Shutdown
(Mode A-1)

Hot Shutdown
to Cold Shut- Fire Area of
down Dedicated
(Mode A-2) Component

Redundant
Counterpart

RRA-PN-3
RRA-FN-6
RRA-PN-10
RRA-FH-12
RRA-PN-14

WMA-FN-51B
WMA-TIC-llB
WMA-PN-52B
WMA-AD-52-1
WMA-AD-52-2
WMA-PN-53B

PRA-FN-1B

RHR Pump Room "B" Fan Coil Unit
RCIC Pump Room Pan Coil Unit
Div. II MCC Room Pan Coil Unit
Div. I MCC Room Fan Coil Unit
H2 Recombiner MCC Room Fan Coil Unit

Control Buildin

Control Room Air Handling Unit
Control Por SW-TCV-llB
Cable Spreading Room Air Handling Unit
Return Air Damper
Return Air Damper
SWGR Area Air Handling Unit

~Pun Housll8

SSW "B" Pump Fan Coil Unit

Diesel Generator Buildin

EO
EO
EO
EO
EO

EO
EO
EO
EO
EO
EO

EO

EO
NR
EO
NR
EO

EO
EO
EO
EO
EO
EO

EO

R-IV
R-VI
R-XVIII
R-XX
R-XIX

RC-XII
RC-XII
RC-XII
RC-XII
RC-XII
RC-XII

SW-II

RRA-FN-2
RRA-FN-4
RRA-FH-ll
NONE
RRA-PH-13

WMA-PN-51A
WMA-TIC-llA
WMA-PN-52A
NONE
NONE
WMA-FN-53A

PRA-FN-lA

DMA-FN-22
DMA-FN-21
DEA-FN-22
DEA-FH-21

Div. II
DG a Elect. Rm Air Handling Unit
DG Room Air Handling Unit
Day Tank Room Exhaust Pan
DG Room Exhaust Fan

EO
EO
EO
EO

EO
EO
EO
EO

DG-III
DG-III
DG-III
DG-III

DMA-FN-12
DMA-FN-11
DEA-FN-12
DEA-PN-ll



WNP-2

TABLE 040.75-7

LOCATION OF MAJOR SAFETY RELATED

ELECTRICAL DISTRIBUTION EQUIPMENT

AREA

DG-I
DG-I
DG-I
DG-I
DG-I
DG-I
DG-I
DG-I
DG-'I
DG-I
DG-I

DG-II
DG-II
DG-II
DG-II
DG-II
DG-II.
DG-II
DG-II

DG-III
DG-III
DG-III
DG-III
DG-IXI
DG-III
DG-XII
DG-IXI

BLDG

DG
DG
DG
DG
DG
DG
DG
DG
DG
DG
DG

DG
DG
DG
DG
DG
DG
DG
DG

DG
DG
DG
DG
DG
DG

'G

DG

EQUIPMENT

DG-3 & AUX. EQPT.
MC-4A
PP-4A
ELP-4A

,TR-4A
DGHV-III
SM-4
TR-4-41
B1-HPCS
C1-HPCS
H22-P028

DG-1 & AUX'QPT.
DG-1-7
PP-7A-A-A
TR-7A-A-A
ELP-7A-A
TR-7A-A
MC-7A-A
DGHV-I

DG-2 & AUX. EQPT.
DG-2-8
MC-SA-A
ELP-SA-A
TR-SA-A
PP-8A-A-A
TR-SA-A-A
DGHV-II

ELEV

441
441)
441 s

441 )

441'41

'41

441'41

'41

'41

'41'41

'41

'41'41'41'41'41

'41'41'41'41

'41'41

441
'41'

455'
455'
455'
455'
455'
455'
455'
455'
455'
455'
455'

455'
455'
455'
455'
455'
455'
455'
455'

455'
455'
455'
455'
455'
455'
455'

455'IV

3
3
3
3
3
3
3
3
3
3
3

1

1

1

1

1

1

1

1

*
*
*

2
2
2
2
2

See Sh. 2 for additional equipment in these areas.
* Indicates equipment is a part of the dedicated shutdown system.
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TABLE 040.75-7

LOCATION OF MAJOR SAFETY RELATED

ELECTRICAL DISTRIBUTION EQUIPMENT

AREA

DG-IV

DG-V

DG-VI

BLDG

DG

DG

DG

EQUIPMENT

NONE

NONE

NONE

ELEV

441'41

441

DIV

DG-VII ,DG

DG-VIII DG

NONE

NONE

441

441

'G-IX

DG-X

DG-II

DG

DG

DG

DG-I

DG-I

DG

DG

DG-III DG

NONE

NONE

DP-S1-1E

DP-S1-2E

"PNL HPCS"

441'55'41'41

441' 455'

"ENG&GEN AUX LOAD AC PNL'I 441 ' 455'
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TABLE 040.75-7

LOCATION OF MAJOR SAFETY RELATED

ELECTRICAL DXSTRIBUTION EQUIPMENT

AREA

SW-I
SW-I
SW-I
SW-I
SW-I
SW-I

BLDG

SWIA
SWIA
SWXA
SWIA
SWIA

,SWIA

EQUIPMENT

IR-26
PP-7A-G
TR-7A-F
PP-7A-B
IR-21 & 24
SUPV. PNLS S-1 & S-3

ELEV

431'31

431
431'31

'31

& 441'
441'
441'
441'
441'
441'IV

2
1

1

1

1 & 3
1 & 3

SW-II SWXB
SW-II SWIB
SW-II SWIB
SW-II SWXB
SW-II SWIB
SW-II SWIB

IR-25
IR-22
PP-8A-G
PP-8A-B
TR-8A-F
SUPV. PNL S-2

431'31'31'31

'31

'31

& 441'
441'
441

& 441'
441'
441'

*
*
*
*
*
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TABLE 040.75-7

LOCATION OF MAJOR SAFETY RELATED

ELECTRICAL DISTRIBUTION EQUIPMENT

AREA

TG-I
TG-I
TG-I
TG-I

BLDG

TG
TG
TG
TG

EQUXPMENT

IR-81
IR-82
XR-83
XR-84

ELEV

471'71

'71

471

'IV
RPS DIVXSXONS

4 thru 7

TG-IX TG

TG-III TG

TG-IV TG

TG-V TG

TG-VI TG

TG-VIX TG

TG-VIII TG

TG-IX TG

TG-X TG

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE
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TABLE 040.75-7

LOCATION OF MAJOR SAFETY RELATED

ELECTRICAL DISTRIBUTION EQUIPMENT

AREA BLDG

S-I SERVICE

S-II SERVICE

S-III SERVICE

S-IV SERVICE

EQUIPMENT

NONE

NONE

NONE

NONE

ELEV DIV

S-V SERVICE NONE

S-VI SERVICE NONE

S-VII

CW-I

CW-II

CT-I

CT-II

SERVICE NONE

CIRC. WTR. NONE

PUMPHOUSE NONE

C.T. BLDG 01, NONE

C.T. BLDG 42 NONE

MAKEUP WTR
PUMPHOUSE

NONE

COND STOR TNK NONE
& YARD AREA

WELL WATER
PUMPHOUSES
NO. 1, 2, & 3

NONE
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TABLE 040' 75-7

LOCATION OF MAJOR SAFETY RELATED

ELECTRICAL DISTRIBUTION EQUIPMENT

AREA

RC-I

RC-II

RC-XII

RC-IV
RC-IV
RC-IV
RC-IV
RC-IV
RC-IV
RC-IV
RC-IV
RC-IV
RC-IV
RC-XV

RC-V
RC-V
RC-V
RC-V

RC-VI
RC-VI
RC-VI

RC-VIX
RC-VII
RC-VII
RC-VIX
RC-VII
RC-VII
RC-VII
RC-VXI
RC-VII

BLDG

RW

RW

RW
RW
RW
RW
RW
RW
RW
RW
RW
RW
RW

RW

RW
RW
RW

RW
RW
RW

RW
RW
RW
RW
RW
RW
RW
RW
RW

EQUIPMENT

NONE

NONE

NONE

DP-S1-1
DP-S2-1
MC-S1-1D
C2-1
C1-1
CO-1A
CO-1B
PP-7A
TR-7A
MC-7A
IN-3

B2-1
B1-6
BO-1A
BO-1B

B1-2
BO-2A
BO-2B

DP-S1-2
MC-S1-2D
C1-2
CO-2A
CO-2B
MC-SA
IN-2
TR-SA

~ PP-SA

ELEV

437

484

467i

467
467
467
467
467
467i
467i
467
467
467
467

467
467
467
467

467
467
467

467
467
467
467
467
467
467
467i
467

thru 501

thru 525

DIV

*
*
*

1

1

1

1

1

1

1

1

1 *
*

1

1

*
2
2

*
*

2
2
2

*
2
2
2
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TABLE 040.75-7

LOCATION OF MAJOR SAFETY RELATED

ELECTRICAL DISTRIBUTION EQUIPMENT

AREA

RC-VIII
RC-VIII
RC-VIII
RC-VIII
RC-VIII

BLDG

RW
RW

RW
RW
RW

EQUIPMENT

SM-8
TR-8-81 & NR-TS 1

SL-81
SL-83
TR-8-83 & NR-T-83

ELEV

467'67)

467'67'67

DIV

*
*
*
*
*

RC-IX
RC-IX
RC-IX
RC-IX
RC-IX
RC-IX

RC-X

RC-XI
RC-XI
RC-XI
RC-XI
RC-XI

RC-XII
RC-XII
RC-XII
RC-XII
RC-XII

RW
RW

RW
RW
RW
RW

RW

RW
RW
RW
RW
RW

RW
RW

RW
RW
RW

C61-P001
BD — "RS"
PP-7A-F
DP-S1-1D
DP-S1-2D
PP-SA-F

-See Note N1-

COHV-1
COHV-3
WOA-SR-18A
WOA-SR-18B
MC-7F

MC-SF
COHV-2
COHV-4
WOA-SR-19A
WOA-SR-'19B

467>

467'67'67)

467'67'01'25'25

525)

525'25'25'25

525'25'25'

& 2 *
1 & 2 *

1 *
1 *

*
*

See Note N1

*
*

RC-XIII

RC-XIV
RC-XIV
RC-XIV
RC-XIV
RC-XIV

RW

RW
RW
RW
RW
RW

NONE

SM-7
TR-7-7 1 & NR-T7 1

SL-73
SL-71
TR-7-73 & NR-T73

484', 501
'25'41

'67)

467'67
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TABLE 040.75-7

LOCATION OF MAJOR SAFETY RELATED

ELECTRICAL DISTRIBUTION EQUIPMENT

AREA

RC-XV

RC-XVI

RC-XVII

BLDG

RW

RW

RW

RC-XVIII RW

EQUIPMENT

NONE

'NONE

NONE

NONE

ELEV

437'hru
501'37'hru

525'37'hru

501'67'

484'IV

RC-XIX RW NONE
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TABLE 040.75-7

LOCATION OF MAJOR SAFETY RELATED
\

ELECTRICAL DISTRIBUTION EQUIPMENT

AREA,

R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I

BLDG

RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB

EQUIPMENT

MC-7B
ELP-7B-B
ELP-7B-A
PP-7A-E
PP-8A-E
SH-9
SH-1

0'H-1

1

SH-1 2
MC-7B-A
MC-7B-B
ELP-8B-A
IR-61
IR-62
IR-63
IR-64
IR-65
IR-66
IR-67
IR-68
IR-69
IR-70
IR-71
IR-73
IR-74
H22-P001
H22-P002
H22-P004 "

H22-P005

ELEV

522'71'06'71

471'71'71'22'22

522)
572)

606'22'71

'01'01

471
501 s

548

'48'22'22'22'22)

522)
471

'22'22'22'IV

1

1

1

1

2
1

2
2
1

*
1

2
1

1

2
2
1

1

1

*
2
2
1

1

2
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TABLE 040.75-7

LOCATION OF MAJOR SAFETY RELATED

ELECTRICAL DISTRIBUTION EQUIPMENT

AREA

R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-.I
R-I
R-I
R-I
R-I
R-I
R-I

BLDG

RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB

EQUIPMENT

H22-P006
H22-P007
H22-P009
H22-P0 1 0
H22-P011
H22-P015
H22-P017
H22-P018
H22-P021
H22-P022
H22-P024
H22-P025
H22-P026
H22-P027
H22-P029
H22-P030
H22-P031
H22-P032
H22-P033
CMS-SR-13
CMS-SR-14
CMS-SR-20
CMS-SR-21
CMS-SR-32A
CMS-SR-32B
CMS-SR-33A
CMS-SR-33B
CRD-IR-1A
CRD-IR-1B

ELEV

471 s

522'71

471
548'01

'71

501'01'71

s

471
501 s

522'22'71'01

501
501

'01

548'48'48'48

548'48'48

548'22'22)

DIV

1

2
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TABLE 040.75-7

LOCATION OF MAJOR SAFETY RELATED

ELECTRICAL DISTRIBUTION EQUIPMENT

AREA BLDG EQUIPMENT ELEV DIV

R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-I
R-II thru
R-XVIII
R-XVIII
R-XIX
R-XIX
R-XIX
R-XIX
R-XIX
R-XIX
R-XX
R-XX

RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB

R-XVII RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB

CRD-IR-1C
CRD-IR-1
CRD-IR-2
CRD-IR-3
ELP-SB-B
TR-7B-A
TR-SB-A
TR-SB-B
TR-7B-B
SGT-EHC-1A1
SGT-EHC-1B1
SGT-FU-1A
CAC-HR-1A
NONE
MC-SB
MC-SB-A
MC-SB-B
SGT-EHC-1A2
SGT-EHC-1B2
CAC-HR-1B
SGT HUMID T
SGT-FU-1B
MC-S2-1A
VB-,1 A

CP
CP
CP
CP

CP
CP
CP

RANS PNL

422)
522
522

522'71'06'06'71'71

'72'72'72'72'22'22'72'71

'71s

*
*
*

2
2
2
2

*
1
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TABLE 040.75-7

NOTES:

01 Safety Related Equipment in the Main Control Room is too numerous
to provide a detailed listing. They include the f'ollowing:

NSSS Control Boards * (Div. 1 thru 7)
BOP Control Boards * (Div. 1 thru 3)
Relay Panel RC-1 and RC-2 * (Div. 1 & 2)
Supervisory Cabinets CS-1, 2*, 3 (Div. 1 thru 3)
DP-SO-1A & DP-SO-1B (Div. 1 & 2)
PP-7A-A & PP-8A-A * (Div. 1 & 2)
DP-S1-1A * & DP-S1-2A * (Div. 1 & 2)
Instrument Racks COHV-5A & 5B *

S2 This equipment connects to Mechanical, Instrumentation, and HVAC
equipment that is part of the dedicated shutdown system

Equipment is Either:
Power Ckts:

a. Directly connected to the components

b. Part of the power train from the equipment to the dc
source (Div. 2) or battery source (Div. 1)

Control Ckts:

Part of the complete control circuit required for device
operation.
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TABLE 040.75-8

E{}UIPMENT

RCIC-P-1
(E51-C001)
Controls

CABLE NO's
CA POWER
TYPP SOURCF

ELECTRICAL DRAWINGS
ONE-LINE WIRING BLOCY REMARKS

Turbine Driven Pump

o
O
O

tO

RCIC-P-2
(E51-C002)

RCIC-P-4
(E51"C004)

RCIC-V-1
(w/E51-C002)

RCIC-V-2
(E51-C002)

RCIC-V-8
(E51-F008)

1H21A-180
181
182

1M21A-190
191
192

1H21A-10
11,12gl3
14,15,16

1RClc-27

1RClc-31
32

1HllD-50
51
52
53
54

P HC-S2-lA
C DP-S2-1
C BATT B2-1

P MC-S2-1A
C DP-S2-1
C BATT B2-1

MC-S2-1A
DP-S2-1
BATT B2-1
BATT Bl-1
HC-Sl-lD
DP-Sl-l
HB-P621 Bus A

MC-Sl-1D
DP-Sl-l

BATT Bl-)

P HC-Sl-1D
C DP-Sl-l
C
C BATT Bl-1
C

E505

E505

E505

E505

2-22-?205 F878-49
E519-34A

2-22-?205 E878-49
E519-34A

2-22-2206 F880-2
F878-49

2-?2-?203

2-2?-1209
2-22-2206
2"42-0203
ES40-8

2-?2-2206 F878-51
E519"34A E880"2

F522

Turb Trip/Throttle MOV

(1D11A-9 DP-Sl-1A)

Hydraulic Oper Vive
(Turb gov valve) Htd
on Trip 6 Throttle V

RCIC-V-10
(E51-F010)

1MllD-30
31
32
33

P HC-Sl-1D
C DP-Sl-l
C BATT Bl-1
C

F505 2-22-?206 F878-51
F519-34A F880-2



TABLE 040.75-8

E{}UIPHENT CABLE NO's
CA PONFR

TYPF. SOORCF
ELECTRICAL DRAHINGS

ONF-LINF HIRING BLOCK REMARKS

o
o
o
Vl
I

o

RCIC-V13
(E51-F013)

RCIC"V-19
(E51-F019)

RCIC-V-22
(E51-F022)

RCIC-V-31
(E51-F031)

RCIC-V-45
(E51-F045)

RCIC-V-46
(E51-F046)

RCIC-V-63
(E51-F063)

1H21A-120
121
122
124
125

1H21A"130
131
132
134
135

1H21A-140
141
142
143

1HllD-10ll
12
13

IRClc-28

1M21A-170
171
172
173
174

1RClC-24,34

1HllD-170
160
1

2MBBA-360
361
362
363
364
365
366

P
C
C
C
C

P
C
C
C
C

P
C
C
C

P
C
C
C
C

P
C
C

HC-S2-lA
DP-S2-1

BATT B2-1

HC-S2-1A
DP-S2-1

BATT B2-1

HC-S2-1A
DP-82-1

BATT B2-1

MC-Sl-1D
DP-Sl-l

BATT Bl-1

MC-S2-1A
DP-S2-1
BATT B2-1

HC-Sl-lD
DP"Sl-l
BATT Bl-1

HC-Sl-1D
DP-Sl-l
BATT Bl-1

HC-88-A
MC-FB
SL-81
DG-2 .

E505

E505

E505

E505

E505

E540" 6

E505

E503-7

2-22-220f E878-49
E522 F880-2

2-22-2206 F878-49
E880-2

2-2'2-220f
F519-34A

F522
E537-28

F878-51
F,880-2

2-22-22nf F878-49

E519-24
E537-7A
E519-34A

2-22-2202

2-22-2206
F519-34A

E880-2

E878-51
F880-2

2-22-2206 F878-36
E519-34A E880-2
E522
2«42-0204

2-22-2206 E878" 49
F519-34A E880-2

F522

1D11A-9

lDllA-9

See PED 218-E-2137





TABLE 040.75-8

EQVIPMENT CABLE NO's
CA

TYPF
POWFR
SOURCF

ELECTRICAL DRAWINGS
ONE-BINE NZRZZIG BROOK REHARKS

o
O
O

I4l

RCIC-V-64
(F51-F064)

RCIC-V-68
(E51-F068)

RCIC-V-69
(E51-F069)

RCIC-V076
(E12-F076)

RCIC-NX-1

RCIC-TK-1

RCIC-VT-1

lH21A-160
161
162
163
164

1HllD-150
151
152
153

lH21A-200
201
202
203
204
207
208

2HSBA"440,441
442
443

BRClc-9010

P
C
C
C
C

P
C
C
C

P
C
C
C
C
C
C

P
C
C
C
C

HC-S2-1A
DP-S2-1
BATT B2-1

PC" Sl-1D
DP-Sl-l
BATT Bl-1

HC-S2-lA
DP-S2-1
BATT B2-1

MC-8B-A
MC-8B
SL-81
DG-2

E505

E505

E505

E503-7

2-22-2206 F878-49
E519-34A E880-2
E522

2-22-??06 E878-49
E519-34A E880-2
E522

2-22-?206 E878"49
E519-34A E880-2
F522

2-?2-2206 E878-36
F519-1 F880"2
E522
E539-40

E880-2

Alarm

Neat Exchanger
No Direct Elect. Connections

Tank
No Direct Elect. Connections

Steam Turhine
No Direct Fleet. Connections





EQUIPMENT

RCIC
Barometric
Condenser Pkg

RCIC-FE-1
(E51-N001)

RCIC-FT-3
(E51"N003)

TABLE 040.75-8

CABLE NO's

IRClc-29

IRClc"35
36

CA POHFR
TYPE SOURCF

MC-Sl-lD
DP-Sl-l
BATT Bl-1

S RS BD
S HC-Sl-1D

DP-Sl-l
BATT Bl-1

E505 F539-22 E880-2
E537-7A

2-22-2203

E505
2-22-2205
2-42"0203
E539"16
E539"28

FLFCTRICAL DRAWINGS
ONE-LINE MIRING BLOCK

Mi Lev. Cont

M13-P621 Bus A

Orifice
No Flectrical Connections

M22-F017-H13-F612
Indic.
AD11A-9005 (Rclc-35)

o
O
O
Ul
I
W

RMR-P-2B
(E12-C002)

RHR-V-3B
(E12-F003B)

2SH8-50
51

2SH8-54i55
56,57

2H8BB-140
141
142
143

P SM-8
P DG-2

P HC-8B-B
C HC-8B
C SL-81

DG-2

F502-2

E503-12

E517-13 E876-5
2-l7-0705 F882-4
2-17-0715

E519-34A E878-53
2-17-0713 E880-10

)0lR-V-4B
(E12-F004B)

2H8BA-20
22
23
24
17

P HC-8B-A
C HC-8B
C SL-81
C DG-2
C

E503-7 E522 E878-34
2-17-0713 F878-36
2-42-0207 F880-10





TABLE 040.75-8

EQUIPMENT CABLE NOss
CA

TYPF
POWPR
+OURCF

FLFCTRICAL DRAWINGS
ONF-LINE WIRING BLOCK REMARKS

RHR-V-6B
(E12-F006B)

RHR-V-1lB
(E12-F011B)

2HBBA-10
12,13
14S15E16
17gl8

2RllR-41
BRHR-9035,9036

2HSBA-230
232
233
234

P
C
C
C
C
C

P
C
C
C

HC-BB-A
MC-&B
SL-81, DG-2
DP-Sl-2D
DP-S1-2
BATT Bl-2

MC-BB-A
MC-SB
SL-Bl
DG-2

E503-7

E50

E503-7

E519-1

E519-34A
2-17-0713

2-42-0207

F519-34A
2-17"0713
2-42-0207

F878-36

E&80-10

E878"36
F8&0-10

2DI2D-5 C61 Pool Supply
Alarms

O
D
O
O
Vl
I

EAR

lAE

RHR-V16B
(E12-P016B)

RHR-V-23
(E12-F023)

RH R"V-24B
(E12-P024B)

RHR-V-26B
(E12-P026B)

RHR-V"27B

2HBBA-140
142
143
144
132

1M21A-40
41
42
43

2HBBA-90
92
93
94
16

2HBBA-160
162
163
164

2HSBA-150
152
153
154

15

P
C
C
C
C

P
C
C
C

P
C
C
C
C

P
C
C
C

P
C
C
C
C

HC-BB-A
MC-BB

SL-81
DG"2

HC-S2-1A
DP-S2-1
BATT B2-1

HC-BB-A

HC-BB
SI.-&l
DG-2

HC-SB-A
MC-BB
5L"&1
DG-2

HC-BB-A
MC-SB
SL-81
DG-2

E503-7

E505

E503-7

E503"7

E503-7

F519-34A E&78-36
F522 EB&0-10

2-17-0713
2-17-0715

F522 F878-49
2-06-0907 F880-2

E519-34A F878-36

E522 F880-10
2-17"0713
2-42-020S

E519-34A F878"36
2-17-0713 E&80-10
2-42-0208

E519-34A E&78-36
E522 E880-10
2-17"0706
2-17-0713
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EQUIPMENT

TABLE 040.75-8

CABLE NO!s
CA POWFR

TYPF SOURCF
ELECTRICAL DRAWINGS

ONE-LINE WIRING BLOCK

o
D
O
O
Ul
I

D

Rl(R-V-42B
(E12-F042B)

Rl(R-V-47B
(E12-F047B)

Rl(R-V-48B
(E12-F048B)

RHR-V-49
(E12-F-49)

2M8BA-100
102
103
104

2RHR-78

2H8BB-120

2H8BB-121
122,123

2H8BB-130

2HBBB-131
132,133

2H8BB-230

2M8BB-231
232,233,234

P MC-8B-A
C MC-8B
C
C PP-8A-A

DG-2

P MC-BB-B
MC-8B

C SL 81
DG-2

P MC-8B-B
MC-8B

C SL-81
DG-2

P HC-8B-B
HC-8B

C SL-81
DG-2

E503-7
E508-1

E537-6A

E503-12

E503-12

E503-12

E519"34k
F522
2-17-0705
2-17" 0714
2-42-0208

E519-34A
2"17"0713
2-42-0209

E878"36
F880-10

E878-53
E880-10

E519"1 E878-53
E519-34A E880-10
2-17-0713
2-42"0209

E519-I F878"53
2-06-0907 F880-2
2-42-0209

2PBAA-8

RNR-V-52B
(E12-F052B)

RHR-V-53B
(E12-F053B)

RIIR-V-60B
(E12-F060B)

2H8BB-250

2H8BB-251
252,253

1H7BA-580
581
582
583

2NS4-1,29

P MC-8B-8
HC-8B

C SL-81
DG-2

MC-7B-A
MC-78
SL-71
SH-7
DG-7

E503-12

E503"7

E504

F519-1
F519-34A
2-17-0713
2-42"0208

F519-1
E519-34A

2-42-0208
2-07-0714

E537-6A
E537-6C
2-06-0908
2"06-0907
E539-21

F878-53
E880-10

F878-28
E880-10

E880-2

Per PED
218-F-1759

Power Supply



EQUIPMENT

TABLE 040.75-8

CABLE NO's
CA POWPR

TYPF SOURCE
ELPCTRICAL DRAIIINGS

ONF-LINE FIRING BLOCK RRHARKS

RHR-FCV-64B
(E12-P064B)

2HSBA-390
391
392

BRHR-9036

P HC-SB-A
C HC-8B
C

56-81
DG-2

E503-7 F522 -. F878-36
2"17"0714 E880-10

F540"11 Alarm

RHR-V-68B
(E12-F0688)

2MSBB-220

2MSBB-221
222,223,224,

P - MC-SB-B
MC-SB

C SL-81
DG-2

E503-12 F519-34A E878-53
2-17-0714 F880-10
2-42-0210 F876"5

O
O
Vl
I
W
Ul

RHR-V-74B
(E12-F074B)

RHR-V"115
(E12-P094)

2HSBB-150
151
152

2RHR-34

2HSBB-270

2HSBB-271
272

P
C
C
C

MC-8B-8
llC-SB
SL-81
DG-2

MC-8B-B
MC-SB
SL-81
DG-2

F503-12

E503-12

2"17-0714 F878-53
E880-10

2-17-0713 F878-53
F880-10

Pos Indicator

RIIR-HX-1B

RHR-PE-14B
(E12-N014B)
RHR-FT-15B

2RHR-35
H13-F613

S PP-SA-A
MC-SA
SL-83
SH-8
DG-2

E504
2-17-0707 M521"H5

Heat Fxchanger
No Direct Fleet. Connections

Non Elect Per Flow
(Actuates RHR-FT-15B

2P8AA-006



.(($



EQUIPMENT

SW-P-1B

TABLE 040.75-8

CABLE NO's

2SM8-80

2SH8-81,84
85,86,87,
88,89,93

BSH8"9089

CA FOWFP
TYPP SOURCF

P SH-8
DG-2

C

E502-2 E517-14 F876-5
E886-5

gL@C'gkgCPL Q~WQPGQ
ONE LINE WIRING BLOCK IUIHARKS

Hislabelled CA
should be Div 2

SW-V-28 2HSA-40
2HSA-41,42

43,44,45,
46,47

P MC-8A
C SL-83

DG-2

E503"6 E527-7
E527-6

F878-32
F886-5

o
o
O
Vl
I4l

Ch

SW-V-4B

SW-V-6B-1
(SW-V-216)

SW-V-6B-2
(SW-V-217)

2HBAA-160

2MSAA-161
162,163

2DG2-19

2DG2-21

P HC-8A-A
HC-8A

C SL-83
DG-2

E503-9 E519"9 E878-33
E883-2

C See Remarks 53-00-0054 F883-2

C See Remarks 53-00-0055 -- '883-2

Furnished as part of
Vendor Pkg. Powered from
sane source as other DG
components.

Furnished as part of
Vendor Pkg. Powered from
same source as other DG
components.

SW-TCV-llB

SW-PS"llB

WMA-TIC-llB

2COV2-20,21

2COV2-22,26

2COV5-3

CONU-2,5
PP-8A-F
PP-8A-A
HC-8A
SL-83
SH-8
DG-2

E508-1 E519-18

E538"28
E537-22A
E535-61C

F885-4

E885-5
E878-41

Per PED 218-E-1782,
SW-TCV-llB contains
Int'les from
sw-ps-11B 6 YHA-Tlc-llB



TABLE 040.75-8

EQUIPMENT CABLE NO's
CA POWER

TYPE SOURCE
ELECTRICAL DRAWINGS

ONE-LINF WIRING BLOCK REMARKS

o
O
O
Vl
I
W

SW-V-12B

SW-V-24B

SW-V-34

SW-PCV-38B

2MSA-50

2MSA 51 g 52t 53
54,55,56

2HSBA-280

2H8BA-28li
282,283,284

AP7CA-9108

ARClc-9051
9052

BIR22-9060

9061

9062

P HC-8A
SL-83

C DG-2

P MC-BB-A
HC-8B

C SL"81
DG-2

C PP-7CA-A

C IR-22
PP-8A-A
PP-8A-G
HC-8A
SL-83
DG-2

E503-6

F.503-7

E508-2

E527-7
E527-6

F878-32
F886-5

F519-9 E878-36
F878-32
E885-17

E519-9 E878-49
F535"65E

E527-8 E886-5

E536-6C F885-23

Sol. Vlv.

IR-22

SW-V-69B 2HSA-60
61,62,63,64
65,67,6&

P MC-8A
C SL-83
C DG-2

E503-6 E527-7 F878-32
E886-5

SW-V-75B

SW-V-90

2H8BA-490

2HSBA-491
492

2MSAA-320

2M8AA-32lt322
323

P HC-8B-A
HC-8B

C SL-81
DG-2

P MC-8A-A
MC-8A

C SL-83
DG-2

E503-7

E503-9

F519-25A E878-36A

E519-20 F878-33

PED 5192
Fuel Pool
Upgrading



1



TABLE 040.75-8

EQUIPMENT

SH-V-187B

CABLE NO's

2HSBA"570

2HSBA-571, 572

CA
TyPF

POWER
SOURCE

MC-SB-A
MC-SB
SL-81
DG-2

FLECTRICAL DRAWINGS
ONE-LDR HIRING BLOCK

E503-7 E519-25A E878-36A

REMARKS

PFD 218-F-5192

SW-V-188B

SH-PT-32BR

(For supv
PNL 82)

SH-PI-32BR

(For supv
PNL CS2)

SH-TE-lBR
(Local)

2H8BB-320

2HSBB-321
322

2IR22-1

2MISC-1

=BHISC-9200

2HISC-150

ACOMA-9254

MC-8B-B
HC-SB
SL-81
DG-2

PP-8A-G
PP-SA-B
HC-8A
SL-83
SM-8
DG2-8

PP-SA-A
HC-SA
SL-83
SH-8
DG-2

PP-SA"G
PP-SAB
HC-SA
SL-83
SM-8
DG-2

E503-12

H634
24"RS53

E885-29

H634 F886"5
24-RS53

M634-
24-RS52

F886-5

F519-25A E878-53A PED-218-F-5192

IR-22 4t PNL 52

Data Bus Cable

BD RS, CS2

Data Bus Cable

Supv PNL S2
(Analog cables
are "A")

SW-TI-1BR BMISC-9200 DP-Sl"2D
DP-S1-2
BATT Bl-2
PP-SA-F
PP-8A-A
MC-SA
SL-83,SH-S,D52-8

M634-
24-RS52

F886"5 BD 'RS

'W-LTD"1BR

BIR22-9077 PP-SA-G
PP-SA-B
DG-2

H634- E885-23
.24-RS51

IR-22
CA by vendor





EQUIPMENT

TABLE 040.75-8

CABLE NO's
CA POWER
TYPE SOURCE

FLFCTRICAL DRAWINGS
ONF-LINE WIRING BIOCK REHARKS

SW-LT"1BR BIR22-9078
BIR22-9052

8
C

PP-8A-G
PP-8A-B
HC-8A
SL-83
SM-8
DG2-8

H634- E886-5
24-RS51

IR-22

SW-LI-18R BHISC"9200 DP-Sl-2D
DP-S1-2
BATT Bl-2
PP-8A-F
PP-8A-A
HC-SA,51-83
SM-B,DG-2

H634-
24-RS51

F886-5 BD 'RS'

Cl

O
Vl
I
W

HS-RV-4A
(822-F0138)

MS-RV-4C
(B22-F013H)

MS-RV-4D
(822-F013P)

HS-V"22A
(B22-F022A)

2ADS-29

2ADS-25

2ADS-27

2NS4-11,21,22

C2

C

N13-F628
Bus "B"
DP-51-2A
DP"51-2
BATT Bl-2

E509

E509

E509

E504

2-06-1006 F880-1
E539"4,38

2-06-0909 F880-2
2-06-0904
E539-37,36

21

2D12A-5

HS-V-22B
(B22-F0228)

2NS4-9il9,20



EQUIPMENT

MS-V-22C
(B22-F022C)

TABLE 040.75-8

CABLE NO's

2NS4-10,17,18

CA POWER
TYPE SOURCE

ELECTRICAL DRAWINGS
ONE-LINE WIRING BLOCK

E504 2-06-0909 E880-2
2-06-0904
E539"37,36

REMARKS

MS-V-22D
(B22-P022D)

2HS4-8il5,16

O
O
O

I

O

MS-LIS-37A IRCIC-18
(B22-LIS"H037A)

MS-LIS-37B 2RHR-ll
(B22-LIS-N037B) 2ADS-40

2RCIC-14

C DP-Sl-1A
C DP-Sl-1D

MC-Sl-1D
BATT Bl-1

C H13-P618
C Bus ."B"
C PP-8AA

DP-Sl-2A

04E5 2-22-2202
2-06-1004

2-17-0705 F880-10
2-06-1004 F880-1
E539-3
2-22"?204

H22-P026

ID11A-8

BPSAA-9008





EQUIPMENT

C61-PIC-R001

TABLE 040.75-8

CABLE NO's

(Internal)

CA POHPR
TYPE SOURCP

RS BD
DP-Sl-1D

E509 2-42-0203

ELECTRICAL DRAHINGS
ONE-LINP HIRING BLOCK IISMliRKS

(C61-P001) RS BD
2-42-0201
1DllD

C61-SQRT-K001 (Internal)Init Cables
1RClc-35

36

C6 1-FI-R00 1-1

S
S

RS BD
DP-Sl-1D

RS BD
DP-Sl-1D

2-42-0203

1D11D

1D11D

o
D
O
O

I

C61-SI-R003 (Internal)
Init. Cable
1RC1C-15,41
1RClc-14

(MS-LITS-26D)
(B22-N026D)

ANS4-9003

C61-LITS-N026D 6NS4-2

RS BD
DP-Sl-1D

S RS BD
PP-7A-P

S

E508-1 2-06
-0925

1D11D-

1P7AP

C61-LI-R010 Internal RS BD
P P-7A-P 1P7AP

C61-PT-N006 ANS4-9004 S RS BD
PP-7A-P



TABLE 040.75-8

E{}UIPHENT

C61-PI-R011

CABLE NO's

Internal

C61-FT-R005 Internal

C61-FT-N001 1RNR-60

CA PONFR
TYPE SOURCE

RS BD
PP-7A-F

S RS BD
PP-7A-F

RS BD
PP-7A-F

E508-1

E508-1

2-42-0203

2-~2-0203

FLFCTRICAL DRANINGS
ONF.-LINE HIRING BLOCK

E508-1 2-42-0203

REHARKS

(C61-F001) RS BD
lP7AF-1

(C61-P001) RS BD

(C61-P001) RS BD
2PBAF-1
1P7PF-1

CHS-PT-2R

CMS-LT-2R
(Local)

CHS-PI-2R

BMISC-9201

BMISC-9202

Initiating
Cable
BMISC-9201

S RS BD
PP-7A-F

S RS BD
PP-7A-F

RS BD
PP-7A-F

E508-1

E508-1

E508-1

H634-43- E885-32
RS53

H634-43 F885-17
RS60
E538-40

H634-43- F885-32
RS58

IR-68

BD 'RS"

BD 'RS'





TABLE 040.75-8

EQUIPMENT CABLE NO's
CA POWER

TYPF SOURCP
ELFCTRICAL DRAWINGS

ONE-LINE WIRING BLOCK REHARKS

CHS"LI-2R Initiating
Cable
BMISC-9202

BD RS
PP-BA-F
PP-BA-A
HC-BA
SJr 83
SH-8
DG-2

E508-1 H634-43 F885-17
RS60

BD 'RS
'P

BAF-2

CHS-PT-6 R

CHS-PI-6R

BHISC-9201 BD RS
PP-BA-F

BD RS
PP-BA-F

E508-1

E508-1

M634-43-
RS59

H634-43-
RS59

F885"17

F885-17

'IR-68

BD 'RS'

O
O
O
Ul
I

CHS-TE"19R 2CACS-331
322

BCACS-9250

CMS-TJ- 19 R

CMS-TE-37R

Initiating
BCACS-9250

1CACS-332
ACACS-9201

CHS-MV/I-19R Initiating
BCACS-9250

BD RS
PP-BA-F

S BD RS

PP-BA-P

S BD RS
PP-BA-F

BD RS
PP-BA-F

F508-1

E508-1

E508-1

E508-1

H634-43-
RS51

H634-43-
RS52

E885-17

EBBB-6
E885-17

H634-43- EBBB-6
J53 P885-17
a 43-RS-51

H634-43-
J54
a 43-RS-5)

TCG2 Via TB.R315

BD
'RS'D

'RS'ia-TR-R314



TABLE 040.75-8

EQUIPMENT

CMS-HV/I-37R

CHS-TI-37R
(Internal)

CABLE NOFs

ACACS-9201

Init.
ACACS"9201

CA POWFR
TYFF. SOURCE

S BD RS
PP-BA-F

BD RS
PP-BA-F

FLECTRICAL DRAWINGS
ONF-LINE WIRING BLOCK

H634-43
RS52

H634-43-
RS52

REHARKS

BD
'RS'D

FRS

CHS-TE-39R

CHS-HV/I-39R

2CACS-9250
BCACS-9250

Initiating
BCACS-9250

S BDG2
S BDRS

S BD RS
PP-BA-F

H634"43
RS53

M634-43-
RS53

FBBB"6
E885-17 BD RS

BD 'G2'

4
CI

O

I

CMS-TI-39R

CHS-TE-41R

Initiating
BCACS"9250

ACACS-9203

CHS-MV/I-141R Initiating
ACACS-9203

BD RS
PP-BA-F

S BD RS
PP-BA-F

BD RS
PP-BA-F

H634-43-
RS53

H634-43-
RS-54

H634-43
RS54

FBBB-6
F885-17

BD 'RS

'D

RS

BD 'RS

'4



0



TABLE 040.75-8

EQUIPMENT

CHS-TI-41R

CMS-TE-42R

CABLF NO«s

Initiating
ACACS-9203

2CACS-143
BCACS-9251

CA POWFR
TYPE SOURCF

BD RS
S PP-8A-F

S BD RS
S PP-8A-F

H634-43-
RS54

H634-43-
J64
E545"l3

F888-6
E885-17

FLFCTRICAL DRAWINGS
ONF-LINE WIRING BKOCK RKIIARKS

BD 'RS

'D

«RS

CHS-HV/I-42R

CHS-TI-42R

CHS-TE-43R

Initiating
BCACS-9251

Initiating
BCACS-9251

2CACS-144
BCACS-9250

BD RS
PP-8A-F

BD RS
PP-8A-F

S BD RS
PP-8A-F

H634-43-
RS57

H634-43"
RS 57

M634-43-
RS-55
E545-13

E888-6
E885" 17

BD «RS «

BD
'RS'I

O
Vl
I

Vl CMS-TI-43R Initiating
BCACS"9250

CMS-MV/I-43R Initiating
BCACS;9250

BD RS
S PP-8A-F

BD RS
S PP-8A-F

H634-43
RS55

H634-43-
RS55

BD
'RS'D

«RS





TABLE 040.75-8

E{}UIPHENT

CHS-TE-4 4 R

CHS-HV/1-4 4 R

CHS-TI-44R

RRA-FN-3

CABLE NO's

ACACS-9203

Initiating
ACACS-9203

Initiating
ACACS-9203

2H8B" 150

2M8B-15lg152

CA
TYPE

POWER
SOURCE

RS BD
PP-8A-F

.RS BD
PP-8A-F

RS BD
PP-8A-F

HC-8B
SL-81
SH-8
DG-2

E503-8

M634-43-
RS56

H634-43-
RS56

M634-43-
RS56

E519-12
E521-20

F888-6
E885-17

E878-35
E876-5

ELECTRICAL DRAWINGS
ONE-LINE WIRING BLOCK RFHARKS

BD
'RS'D

'RS'RA-FN-6

RRA-FN-10

WMA-FN-51B

2M8B-450

2H8B-451
452

2H8B-100

2HBB-101
102

- 103

2M8F-20

2M8F-21

C
C

C
C
C

- HC-8B
SL-81
SH-8
DG-2

HC-8B
SL-81
SH-8
DG-2

HC-8F
SL-&3
SH-8
DG-2

E503-8

E503-8

E503-11

E519-1.2 E878"35
F521-20

F519-13 E878-35

E519-17 F878-41

Includes DMPR
Cont. ROA-AD-10





TABLE 040. 75-8

EQUIPMENT

WMA-FN-52B

CABLE NOFs

2HBP-30

2HBP-31,32

~ CA
TYPF

POWFR
SOUROS

HC-BP
SL-83
S3s-8
DG-2

FLFCTRICAL DRAWINGS
ONF-LFNF WFRZIIG BLOOF

E503-11 E519-17 E&78-41
F885-5

IIRNARFS

WHA-AD-52-2 2COV2- 55F56

WHA-FN-53B 2HBP-50

2MSP-51,55

WMA-AD-52-1 2COV2-50,51 CO33V-?
PP-BA-F

CO33V-2
PP-&A-P

HC"BP
SL-83
SM-8
DG-2

E503"11

F519-17
E508-1

E519-17
E508-1

E519-17

EB&5-5

F885-5

E&78-41
E 885-5

2P SAP-4

2PBAF-4

O
O
O
Vl
I
4

WMA-TIC-llB

PRA-PN-1B

2COV5"3
See
SW-TCV-llB

2HBAA-180

2HBAA-181, 182
183

CO33V-5
PP-BA-A

MC-BA-A
MC-BA
SL-83
SH-8
DG-2

E503-9

E519-1 8

E527-10 F878-33
E&76-5
E&86-5

2PBAA-110

DMA-FN-22 2MBAA-20

2MBAAC

MC-BA-A
HC-SA
SL-83
SM-8
DG-2

F503-9 E519-20 E878-33
E&85-7





EQUIPMENT

TABLE 040.75-8

CABLE NO's
CA POWER

TYPE SOURCE
ELECTRICAL DRAWINGS

ONE-LINE WIRING BLOCK REMARKS

O
O
Vl
I

0)

DMA-FN-21

DEA-FN-22

DEA-FN-21

RRA-FN-14
w/ROA-SPY-14

2HSAA-10

2H8AA-ll

2H8AA-60

2H8AA-61

2MSAA-30

2H8AA-31,32

2HSBB-110ill
112

113

P MC-8A-A
MC-8A
SL-83

C SH-8
DG-2

P
C
C

MC-8B-B
HC-8B
SL-81
SM-8
DG-2

MC-8A-A
MC-8A
SL-83
SH-8
DG-2

P MC-8A-A
MC-8A
SL-83

C SH-8
DG-2

E503-9

E503-9

E503-9

JO3-12

F519-20 E878-33
E885-7

E519-21 F878-33
F885-7

E519-20 E878-33
E885-7

E519-13



TABLE 040.75-8

E{}UIPMENT

E51-N009A

CABLE NO's

1RClc"19

CA PONFR
TYPF SOURCF

H13"P621
Bus A
MC-Sl-1D
DP-Sl-l
BATT Bl-1

FLFCTRICAL DRAWINGS
ONF.-LINE WIRING BLOCK

2-22-2202

REMARKS

o
D

I
4 O

I
O

E51-N009B

E51-N006

B22-N024D

1RC1C-20

1RC1C-21

1RC1C-33

H13-P621
Bus A

H13"F621
Bus A

H13-P621
Bus A

2-22-2202

2"22-2202

2-22-2202





EOUIPMENT

BATT Bl-1
DP-Sl-l
MC-Sl-1D

BATP Bl-2
DP-S1-2
DP-Sl-2A
DP-Sl-2D

BATT B2-1
DP-S2-1
DP-S2-1A

TABLE 040.75-8

CABLE NO's

1D1 1-l, 1D1 1-ll
1Dl1-3

2D12-1,11
2D12-6
2D12-7

1D21-1,4
1D21-3
1M21A-80

CA POWFR
TYPE SOURCE

P
P
P

FLFCTRICAL DRAWINGS
ONF-LINE WIRING BLOCK

E505
E505

E505
E509
E509

E505
E505
E509

REMARKS

O
O
O

O

H13-F621
H22-F026

SL-81
SL-83
SM-8
C61-F001
RC-.2
CO) jV-5B
H13-F683
H22-F017
IR-22
S2
COHV2

1D11A-9
1D11A-8

2D12D-2
2D12D-3
2D12D-4
2D12D-5
2P8AA-27
2PSAA-36
2P8AA-8
2PSAA-6
2P8AG-1
2PBAG"3
2PBAF-4

P DP-Sl-1A
P DP-Sl-lA

C DP-Sl-2D

C PP-8AA

i
C PP-8A-G
C
C PP-8A-F

508-1

508" 3

508-1

877-5
877-5
876-5
880-3
886-5
885-4

DC Pwr Supply



EQUIPMENT

DG-2
SM-8
SL-81

MC-8B
HC-&B-A
MC-8B-B
SL-83
MC-8F
HC-&A
PP-&A-A
PP-8A-F
PP-&A-B
PP-&A-G

TABLE 040.75-8

CABLE NO's

2DG2"10
2SH&-110
2SM28-10
2SM&-40
2SL&1-10
2M&B-10
2M&8"20
2SM&"10
2SL&3-20
2SL83-10
2HBA-70
2P&A-4
2H8A-140
2PBAB-2,50

CA POHFR
TYPF SOURCF

H
N
H
H
P
P
P
l)
P
P
P
P
P
P

FLFCTRICAL DRAHINGS
ONE-LINE HIRING PLOCK

502-2
502-2
502-2
502-2
503-8
503" 7
503-12
502-2
503-11
503-6
508-1
508" 1
508-3
508-3

RFHARKS

o
D
O
Q
lA
I

SL-81

SL-83

2SL81-3
2SL8-75

2SL&3-3
25

P
C

P
C

502-2

502-2

877-5

877" 5

Gnd. Res.

Gnd. Res.





TABLE 040.75-8

O
O
O
Vl
I

Vl
lO

E{}VIPHENT

Diesel
Gen 2

CABLF NO's

2DG2-23
24
25
26
31
36
41
44
45
47
50

2M12D-10ll
20
21
30
31
40
41

2SH28-ll
14

2SM8-211

CA POWER
TYPP SOVRCE

C
C
C
C
C
C
C
C
C
C
C

P HC-Sl-2D
C
P HC-Sl-2D
C
P HC-Sl"2D
C
P HC-Sl-2D
C

C
C

ELECTRICAL DRAWINGS
ONB-LANE BERING BLOCK

883-2

883-2

883-2

IUINAIIKS

CT Leads





EOUIPHENT

Diesel
Gen. 2

TABLE 040.75-8

CABLE NO's

2SH8-35

115
116
208
209
210

BSL83-9047

BSH3-9019

BSM8-9209
9240
9241

CA POWFR
TYPF SOURCE

C
C
C
C
C

C
C
C

ELFCTRICAL DRAWINGS
ONE-LINE WIRING BLOCK

883-2

883-2

- 883"2

883-2

REMARKS

Cont, ROA-FN-1B





WNP-2

TABLE 040.75-8

NOTES

1. Cables listed are those required for operation of equipment and
instrumentation identified in Burns 6 Roe technical meaorardurr
No. 1227.

2. Cables listed are external to PGCC.

3. Miscellaneous independent circuits related to dedicated,shutdowr
equipment but not required. for equipment, power or control operation
are not listed. Examples of such circuits are motor and equipment
heater circuits, alarm and annunciator circuits, large motor—
ammeter circuits, etc.

All dedicated shutdown equipment is assumed to be in a mode compatible
with plant power operation at . the time the postulated fire occurs .
No equipment. is postulated, to be in a test position at the tine of
the event.

5. Cable types indicate cable function as follows:

P — Power
C — Control and instrumentation

Simple circuits having combined power and control functions
(e.g. Solenoids) are listed as control circuits.
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TABLE 040.75-9

ASSIGNMENT OF EQUIPMENT OF DIVISION SEPARATION

DIVISION 1

RHR 2A

LPCS

Outboard Isolation
Valves

DIVISION 2

RHR 2B

RHR 2C

Inboard Insolation
Valves

DIVISION 3

HPCS 1

HPCS Diesel-Generator

125 Volt HPCS Battery

Standby Emergency Diesel
Generator No. 1

Standby Service Water
Pump 1A

~ ~

RCIC

utomatic Depressuriz-
ation Division 1 Controls

Standby Gas Treatment
(Division 1')

Standby Emergency Diesel
Generator No. 2

Standby Service Water
Pump 1B

Automatic Depressuriz-
ation Division 2 Controls

Standby Gas Treatment
(Division 2)

Power and Control
for above

HPCS Standby Service
Water Pump

Diesel Generating and
switchgear HVAC System
(Division 3)

Power and Control
for above

Standby Liquid Control 1A Standby Liquid Contxol 1B

Reacor Closed Cooling
Pump A

Drywell Cooling Units A

250 volt Battery 1

125 volt Battery 1

+24 volt Battery 1

Containment Atmosphere
Control System
(Division 1)

MSIV Leakage Control
System (Inboard System)

Reactor Closed Cooling
Pump B & C

Drywell Cooling Units B

125 volt Battery 2

+24 volt Battery 2

Containment Atmosphere
Control System
(Division 2)

MSIV Leakage Control
System (Outboard System)
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TABLE 040.75-9

ASSIGNMENT OF EQUIPMENT OF DIVISION SEPARATION

DIVISION 1 DIVISION 2

Control Room, Cable Spreading,
Diesel-Generating and Switch-
gear HVAC System (Division 1)

Control Room, Cable Spreading,
Diesel-Generating and Switch-
gear HVAC System (Division 2)

DIVISION 4

RPS — A1

DIVISION 5

RPS — A2

DIVISION 6

RPS — B1

DIVISION 7

RPS — B2
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TABLE 040.75-10

LIST OF 'FIRE AREAS

RB
RW
DG
TG
SB
SW1A
SW1B
CW
CT1
CT2
MWPH
CST-TY

REACTOR BLDG
RADWASTE AND CONTROL BLDG
DIESEL GENERATOR BLDG
TURBINE GENERATOR BLDG
SERVICE BLDG
SERVICE WATER PUMPHOUSE 1A
SERVICE WATER PUMPHOUSE 1B
CIRCULATING WATER PUMPHOUSE
COOLING TOWER ELEC. BLDG. NO. 1

COOLING TOWER ELEC. BLDG. NO. 2
MAKEUP WATER PUMPHOUSE
CONDENSATE STORAGE TANK AREA AND SWITCHYARD
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TABLE 040+75"10

AREA

IDENTIFICATION BLDG DESCRIPTION ELEVATION COMMENTS

O
O
O
Vl
I

Vl
0)

R- I

R- I I

R- I I I

R-IV

R-V
R-VI
R-VII
R-VIII
R- IX
R-X

R-XI
R-XII
R-XIII
R-X IV

R-XV

R-XVI

R-XVII
R-XVIII
R-X IX

R-XX

RB

RB

RB

RB

RB

RB

RB

RB

RB

RB

RB

RB

RB

RB

RB

RB

RB

RB

HPCS PUMP RM

RHR HT EXCH B 8 PUI4 RM R-I
RHR HT EXCH A 8 PUI4 RM R-2
RCIC PUI4 RM R-3
RHR PULP RM R»4

lpCS PUMP RM R-5
STAIR A-6
ELEV $3

STAIR A-5

ELEV fl
NOT USED

FUEL POOL COOL HX RM A

LOBBY FOR STAIR A-5 4 ELEV SI
NOT USED

SOUTH VALVE RM

DIVe 2 MCC RM

H2 RECOMB CONT RM DIV~ 2

DIVJI MCC RM

RB GEN EMPT AREA 4 STAIR S-3
RB PRIMARY CONTAI INENT

422
422',
548',
422',
422',
422',
422'
422',
422',
422',
422',
422'
422

548'22'71'22'72'71'41',

471',
441', 471',
567', 572',

441'41'J
471',

441l, 47ll,
441'41l

441'41',
471'

441', 471',
441', 471',
441', 471',

501', 522', 548',
572'01',

522', 548',

572'01',

522
501l, 522',
501', 522
501', 522'

548 ',
548 ',
548 ',
548 ',

572',
606'72'06'72

J 606
572',

606'01',

522', 548', 572',
606'99

J 501 J 519 J 522 J 541 J

606'





TABLE 040 o75" 10

AREA

IDENTIFICATION BLDG DESCRIPTION ELEVATION COMMENTS

D
o

-O

'LO

RC-I
RC-II
RC-III
RC-IV
RC-V

RC-Vl
RC-V I I

RC-V I I I

RC- IX
RC-X

RC-X I

RC-X I I

RC-XIII
RC-X I V

RC-XV

RC-XVI

RC-XVII
RC-XV I I I

RC-XIX

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

RW

GEN AREA

CABLE SPREADING RM

CABLE CHASE

ELECo EgPTo RMo NOo I
BATT RM gI
BATT RM g2
ELEC EMPT RM NO 2
SWGR RM f2
REMOTE SHUTDOWN RM

MAIN CONTROL RM

HVAC EMPT RM —UNIT A

HVAC EMPT RM - UNIT B

HVAC CHASE, COMM RMi I

SWGR RMo SI
STAIR A-8

STAIR A-7

ELEVE S4

STAIR A-13
CORRIDOR C-205

437',

484'67',

467'67'67'67'67'67'01'25'25'STR

SHOP 484

467'37',

437

437 ',
467',

467'01',

525'52

o 467 i '487 i 501

452', 467', 487', 501 ,
525'52

i 467 p 487 i 501

484'52'

466' 467' 477 487 i 501

484>, 487<, 501 s, 5071, 525'NCLUDES
BATT CHGR RM SI 8 RPS RM $ 1

INCLUDES BATT RM Sl II ELEC REPAIR SP ~

INCLUDES BATT CHGR RM S2 8 RPS RM S2

UNIT A AIR CON)ITIONING RM

NIT B AIR CONDITIONlt6 RM

K
D
I

M





TABLE 040.75-10

AREA
IDENTIFICATION BLDG DESCRIPTION ELEVATION

O
o
O
Ul
I

Ch
O

DG-I
DG-II
DG-III
DG-IV
DG-V
DG-VI
DG-VII
DG-VIII
DG-IX
DG-X

DG
DG
DG
DG
DG
DG
DG
DG
DG
DG

HPCS DG RM
1A DG RM
1B DG RM
1A DIESEL OIL TNK PMP RM

18 DIESEL OIL TNK PMP RM
HPCS DIESEL OIL TNK PMP RM
HPCS DIESEL OIL DAY TNK RM
1A DIESEL OIL DAY TNK RM
1B DIESEL OIL DAY TNK RM
FIRE DELUGE EQPT ~ RM

441',
455'41',

455'41',

455'41'41'41'41'41'41'55'



TABLE 040.75-10

AREA

IDENT IF ICATION BLDG DESCR IPTION ELEVATION COMMENTS

O
O
O
Vl
I

TG-I
TG-II
TG-III
TG" IV

TG-V

TG-Vl
TG-Vll
TG-VIII
TG- IX
TG-'X

TG

TG

TG

TG

TG

TG

TG

TG

TG

TG

GEN AREA

TURB OIL STOR RM

STAIR A-I
ELEV f3
AUX BOILER RM

STAIR A-3
H2 SEAL OIL RM

STAIR A-4

TURB OIL RES RM

TRANSFORMER RM

441>, 47It, 501 t

441~

441', 471',
501'41t, 471 s,
501'41'41',

471',
501'41

~

441 t
~ 47Is ~ 501 t

471'41'NCORP
INTO TG-I

INCORP INTO TG-I

INCORP IN'0 TG-I

INCORP INTO TG- I

INCORP INTO TG-I

"Area TG-I: Includes Main Plant Corrlsdors and Reactor Bldg. Main Steam Tunnel



TABLE 040+75-10

AREA

IDENT IF ICAT ION BLDG DESCRIPTION ELEVATION COMMENTS

S- I

S- I I

S- I I I

S-IV
S-V

S-VI
S-V I I

SB

SB

SB

SB

SB

SB

SB

GEN AREA

CHLORINE RM

STAIRWAY A-10
STAIRWAY A-9
STAIRWAY A-14

EQUAL ASSUR VAULT

HVAC RM

420'~ 44ls~ 456
420I
420', 441
420',

441'41',

456'56'56'NCLUDES
S I I p I I I p IV~ V~ Vl ~ Vl I

INCORP INTO S- I

INCORP INTO S-I
INCORP INTO S-I
IMXRP INTO S- I

INCORP INTO S-l
INCORP IMO S-I

o
O
O
Vl
I

hJ

K
0
I



TABLE 040,75-10

AREA

IDENTIFICATION BLDG DESCR IPT I ON ELEVATION COI44ENTS

CST-TY

CW- I

CW- I I

CWPH

CWPH

SW- I SWI A

SW-II SWIB

PUM AREA

PUI4'REA

CON) STOR TNK BASIN AND

SW ITCHYARD

DIESEL FUEL STORAGE

PUMP AREA

431',
441'31',

441'41'BOVE

448'BOVE448', BELOW

448'GT
ADDRESSED IN FINAL REPORT

CT- I

CT- I I

COOL TlR
ELEC BLDGS

GENe NEA
GENe AREA

448'48'

O
o

I WW- I I WELL WATER SEPARATE PUMPHOUSE

PU%'HOUSE IN OUTDOOR AREA

NO+ 2

MWPH MAKEUP WTR GENo AREA

PUhPHOUSE

375'
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Q. 040.076~

~

~

Provide a

page 1 of 3

table that lists Class 1E and non-Class lE cables that
are assoc'.ated with the essential safe shutdown systems identified
in Q. 040.075. For each cable listed (see note below):

a» Define the cables'ssociation to the safe shutdown system
(common power source, common raceway, separation less than
the IEEE Standard 384 quidelines, cables for equipment whose
spurious operation will adversely affect. shutdown systemsi
etc.).

b.

C»

Describe each associated cable routing (by fire area) from
source to termination; and,

Identify each location where the associated cables are
separated by less than a wall having a three-hour fire rating
from cables required for or associated with any redundant
shutdown system.

NOTE: Option (a) of Q. 040.077 is considered to be one method
of meeting the requirements of Section III.G.3 Appendix R. If option
(a) is selected, the information requested in items (a) and (c)
above should be provided in general terms and the, information
requested by (b) above need not be provided.

R~es once

Circuits referred to in Appendix,R as being associated with essential
safe shutdown systems are referred to as "Allied Circuits" on WNP-2.
The choice of the term "Allied Circuits" was arbitrary, and was
made for the sole purpose of facilitating a fire hazards shutdown
analysis free of misinterpretation. The term "Associated" is
reserved for use in conjunction with circuits defined as "Associated"
under the guidelines of Regulatory Guide 1.75.

I

The manner in which Allied Circuits impact the fire hazard shutdown
analysis for any specific fire area is dependent upon the type of
analysis being utilized for the particular fire area (Refer to
Question 040.075 for a discussion of fire hazard shutdown analysis
methodology).

For the case of a fire area analyzed by means of the Redundant
Fire Area method, direct consideration of all Allied Circuits is not
required. Analysis for divisional fire areas is dependent, only
upon review of the impact of fire upon intruding Class 1E and
Associated Circuits. In fact, all Associated Circuits of the
electrical separation divisions which are not. compatible with the
fire area divisional assignment are the Allied Circuits, although
they are not referred to as such. Analysis of only the intruding

040. 076-1
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Page 2 of 3

Associated Circuits is required for the Fire Hazards Shutdown Anal'ysis
contained in Appendix F, with the exception of the analysis of the
potential for "bridging" of Associated Circuits across the plant
electrical separation divisions. Analysis of the "bridging"
circuit condition is presently being addressed as part of an
overall electrical separation review for WNP-2 (Reference: B&R
Richland Office, BOP Separation Study — Task 3670). This subject
is being addressed and resolved with NRC Offices separately from
the Appendix F (Reference: NRC to WPPSS letter, "Staff Response
to the Presently Proposed Cable Separation Criteria for the WNP-2
Facility", dated May 4, 1981 and GO2-81-146).

For the case of a fire area analyzed by means of the Dedicated
Shutdown System method, consideration of all Allied Circuits is
required. A listing of Allied Circuits will be provided in the
Fire Hazards Shutdown Analysis to be included in Appendix F. That
listing will indicate whether the Allied Circuit is a Class 1E,
Associated or non-Class lE circuit. Analysis will be provided.

a ~ A review is presently in progress to determine all Dedicated
Shutdown System Allied Circuits allied by virtue of common
power supply. Allied Circuits of this type are common to all
fire areas which utilize the dedicated shutdown method. These
circuits will be identified, reviewed for impact on the
dedicated shutdown system, and modified if required. Data and
results will be incorporated into Appendix F.

A review to determine all .Dedicated Shutdown System Allied
Circuits allied by virtue of location and routing cannot be
completed until a final determination is made regarding the
exact method of protecting dedicated shutdown cables for the
particular fire area involved. Rerouting of dedicated cables,
for example, could affect the Allied Circuit listing for the
fire area. Circuits allied by virtue of location and routing
will be unique for each area utilizing the dedicated shutdown
method. A review of these circuits will be provided later;
data and results will be incorporated into Appendix F.

b. Source to termination cable routing data will not be provided
for intruding Associated Circuits (Redundant Fire Area method)
or Allied Circuits (Dedicated Shutdown method). However,
analysis performed in accordance with the Dedicated Shutdown
method will address the following:

1 ~ Common Power Supply: Question 040.075,. Table 040.75-7
identifies all electrical distribution system components
which are power sources for dedicated shutdown system
equipment. Table 040.75-8 identifies the dedicated
shutdown cables receiving power from those sources.
Any other cables powered from those sources are, there-
fore, allied. These circuits can be checked at the
source to determine their potential for impact on
dedicated shutdown circuits, and corrective measures
taken as required.

040.076-2
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2.

Page 3 of 3

Location and Routing: For circuits allied by virtue
of locating and routing, the circuit source will be
identified and reviewed to assure that fire initiated
impacts on the Allied Circuit cannot impact the dedicated
shutdown circuits. The fire area location of the circuit
power source will be provided to assure that any protective
electrical components (fuses, etc.) upon which analysis
depends age not located in the same fire area as the fire
itself.

As indicated above, Allied Circuits need not be considered
directly for fire-areas analyzed via the Redundant Area method.

The dedicated shutdown analysis is utilized only in general
fire areas where there are significant amounts of cabling of
more than one electrical separation division. Since virtually
all dedicated shutdown circuits are Class 1E, an Allied
Circuit can only be allied with and contain the potential for
impact upon one of the safety related divisions in the area
(Refer to electrical separation criteria contained in
Chapter 8.3, and "bridging" analysis discussed above, for
verification).
Therefore, in every general fire area in which Allied Circuits
exist, Allied Circuits are not separated by a wall having a
three-hour fire rating from cabling of a division that is
redundant to the division with which they are allied. The
separation provided is in accordance with the criteria
contained in Chapter 8.3.

This situation could also exist in Divisional Fire Areas,
although to a much lesser degree. Again, however, divisional
cable separation in accordance with Chapter 8.3 is provided.

040.076-3
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Q. 040.077 Page 1 of 2

Provide one of the following for each of the circuits identified
in Q. 040.076 item (c):
a. The results of an analysis that demonstrates that failure

caused by open, ground, or hot short. of cables will not
affect its association shutdown system (see note below).

b.

C ~

Identify each circuit requiring a solution in accordance
with Section III.G.3 of Appendix R; or,
Identify each circuit meeting or that will be modified to
meet the requirements of Section III.G.3 of Appendix R (i.e.,
three-hour wall, 20 feet of clear space with automatic fire
suppression, or one-hour barrier with automatic fire suppression).

NOTE: Option (a) above is considered to be one method of meeting the~

~

~

~

~ ~

~

~

~

~

~

~

~

~

~

requirements of Section III.G.3 Appendix R. If option (a) above
is selected, the information requested in Q. 040.076 items (a)

and'c)

should be provided in general terms and the information requested
by Q. 040.076 item (b) need not be provided.

~Res ense

The method utilized for the Fire Hazard Analysis of a particular
fire area determines the method and extent to which Allied Circuits
are analyzed.

As indicated in Question 040.076, all Associated Circuits that are
not compatible with the divisional,assignment of a divisional fire
area are Allied Circuits. This is a result of the assumption that
all Class lE cabling, except that corresponding to the fire area
divisional assignment, is required for shutdown, unless otherwise
justified (intruding cables). However, the only Allied Circuits
of concern are those Associated Circuits located in the fire area
undergoing analysis. These intruding circuits are all individually
analyzed to determine the effects their fire related failures
might have on the Class 1E systems, and the acceptability/un-
acceptability of those effects.
As indicated in Question 040.076, all circuits allied with the
Dedicated Shutdown System undergo analysis.

a. The results of all analysis will be provided in the Fire
Hazards Shutdown Analysis contained in Appendix F.

040.077-1
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page 2 of 2

The effects of opens, shorts, grounds and hot shorts upon
the load side portions of intruding Associated Circuits
(Redundant Area method) or Allied Circuits (Dedicated Shutdown
method) is of no consequence. Neither analytical method
depends upon functionality of this equipment to achieve shut-
down. Malfunction of the load side components cannot defeat
the safe shutdown systems.

The upstream effects of open intruding Associated — Circuits
(Redundant Area method) on the shutdown systems do not
require analysis. If the circuit was of a type that a
simple open could defeat functionality of Class 1E equipment,it would have been designated as a Class 1E circuit, not
as an Associated Circuit. Specific review of the upstream
effects of open Allied Circuits (Dedicated Shutdown method)
on the dedicated shutdown systems will be addressed as part,
of the analysis discussed in Question 040.076a.

The upstream effects of a shorted or grounded intruding
Associated Circuit (Redundant Area method) do not, require
analysis. All Associated Circuits associated by virtue of
power supply are provided with fuses or other devices to
isolate them from the upstream Class 1E system and limit the
effects of events in the downstream Associated Circuits from
causing unacceptable consequences in the upstream Class 1E
systems. Associated Circuits associated by virtue of location
and routing can only cause impact to the upstream non-Class 1E
systems; these systems are not utilized for shutdown. As a
part of the analysis discussed in Question 040.076a., all
Allied Circuits (Dedicated Shutdown method) will be reviewed
to determine that upstream protective devices (fuses or other
devices) are provided to prevent. faulted circuits from causing
impact to the dedicated shutdown system. For the case of
circuits allied by virtue of location or routing, it will

, also be verified that. the protective devices are not located
in the same fire area in which the fire is occurring.

The above statements regarding shorted or grounded circuits
applies to hot shorts also.

b,c. The analysis to be provided in Appendix F will identify
all circuits requiring resolution in accordance with Appendix R

requirements.
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Q. 040.078 Page 1 of 3

To assure compliance with GDC 19, we require the following .

information be provided for the control room. If credit is to
be taken for an alternate or dedicated shutdown method for other
fire areas (as identified by Q. 040.075 item (c) or Q. 040.077
item (b)) in accordance with Section III.G.3 of new Appendix R
to 10CFR Part 50, the following information will also be required
for each of these plant areas.

A table that lists all equipment including instrumentation
and vital support system equipment that are required by the
primary method of achieving and maintaining hot and/or cold
shutdown.

b. A table that lists all equipment. including instrumentation
and vital support system equipment that are required by the
alternate, dedicated, or remote method of achieving and
maintaining hot and/or cold shutdown.

C ~ Identify each alternate shutdown equipment listed in item (b)
above with essential cables (instrumentation, control and
power) that are located in the fire area containing the primary
shutdown equipment. For each equipment listed provide one of
the following:
1. Detailed electrical schematic drawings that show the

essential cable that are duplicated elsewhere and are
electrically isolated from the subject fire areas, or

2. The results of an analysis that demonstrates that failure
(open, ground, or hot short) of each cable identified
will not affect the capability to achieve and maintain
hot or cold shutdown.

d. Provide a table that lists Class lE and non-Class 1E cables
that are associated with the alternate, dedicated, or remote
method of shutdown. For each item listed, identify each
associated cable located in the fire area containing the
primary shutdown equipment. For each cable so identified,
provide the results of an analysis that demonstrates that
failure (open, ground, or hot short) of the associated cable
will not adversely affect, the alternate, dedicated, or remote
method of shutdown.
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~Res onse page 2 of 3

See response to Question 040.075 for a general discussion of the
methodology utilized in the Fire Hazard Shutdown Analysis.

as Tables 040.075-1 thru 7 list all equipment required for
operation of the Dedicated Shutdown System. This is the
equipment required for achieving and maintaining hot and/or
cold shutdown in the event of fires occurring in general
fire areas. The fire area location of all equipment is
indicated on the Tables.

No listing is provided for equipment required to achieve
and maintain hot. and/or cold shutdown in the event of a fire
in divisional fire areas (Redundant Area method). This list
would include every safety related component in the plant.
This is a result of the analysis methodology that given a
fire in an area assigned to one safety related division,
all equipment in the other safety related divisions is
required, unless otherwise specifically justified (intruding
cables and equipment).

b. The question of alternate, dedicated or remote methods of
achieving and maintaining hot and/or cold shutdown does not
apply to areas analyzed by means of the Redundant Area method
(Divisional Fire Areas).

General fire areas analyzed by means of the Dedicated Shutdown
method depend upon that dedicated shutdown system to achieve
and maintain hot and/or cold shutdown. See item (a) response
above. It is, therefore, the primary method of achieving
shutdown; it is also the only analytically guaranteed method
of achieving a fire related shutdown.

c. There is no alternate shutdown system utilized in the WNP-2
Fire Hazard Shutdown Analysis.

d. See response to Question 040.076 and 040.077.

The above provides response to this question's request for
data regarding the shutdown systems for "other fire areas" (other
than the Main Control Room) .

The Main Control Room represents a unique case in terms of fire
analysis. Dedicated shutdown components have the capability of
control from either the Main Control Room or the Remote Shutdown
Room. Transfer switches located in the Remote Shutdown Room
transfer control to that location in the event of a catastrophic
fire in the Main Control Room. Credit is taken for operator action
to manually initiate reactor SCRAM and MSIV closure prior to
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leaving the Main Control Room. Main Control Room fire analysis
consists of verification that the effects of fire in the Main
Control Room cannot disable dedicated shutdown component
operability following transfer of plant control to the Remote
Shutdown Room.

Basic circuit design and layout for nuclear/mechanical dedicated
shutdown components (pumps, valves, etc.) routes cabling from
remote devices to the Remote Shutdown Room boards C61-P001 (NSSS)
and RS (BOP) for control at that location. Circuitry is then
extended into the Main Control Room for control from that location
also. For normal plant operation, the Remote Shutdown Room transfer
switches remove the Remote Shutdown Room control switches from the
circuits (through open transfer switch contacts) and insert the
Main Control Room control switches (through closed transfer switch
contacts). To transfer dedicated shutdown component control to
the Remote Shutdown Room, the transfex switch contact positions
reverse.

Initial analysis of the capability to achieve cold reactor shutdown
~

~

in the event of a Main Control Room fire assumes that:
a. The entire Main Control Room is lost (not considered credible).

b. Operators SCRAM the reactor and initiate MSIV closure as
they evacuate the area.

Analysis then verifies the following:

a. Dedicated shutdown component cabling from remote locations
does not route to the Remote Shutdown Room via the Main
Control Room.

b. Dedicated shutdown component circuitry contains the previously
described transfer arrangement (pumps, valves, etc. )

Ce Dedicated shutdown components which do not contain the
previously described transfer arrangement (fans, diesel
generators, etc.) can be controlled from an alternate remote
location, and are not disabled by the effects of Main Control
Room fire.

The controls and displays are listed in FSAR Section 7.4.1.4.
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The residual heat removal system is generally a low pressure
system that interfaces with the high pressure primary coolant
system. To preclude a LOCA through this interface, we require
compliance with the recommendations of Branch Technical Position
RSB 5-1. Thus, this interface most likely consists of two redundant
and'ndependent motor operated valves with diverse interlocks in
accordance with Branch Technical Position ICSB 3. These two motor
operated valves and their associated cable may be subject to a
single fire hazard. It is our concern that this single fire could
cause the two valves to open resulting in a fire-initiated LOCA
through the subject high-low pressure system interface. To assure
that this interface and other high-low pressure interfaces are
adequately protected from the effects of a single fire, we require
the following information:

a ~ Identify each high-low pressure interface that uses redundant
electrically controlled devices (such as two series motor
operated valves) to isolate or preclude rupture of any
primary coolant'oundary.

b. Identify each device's essential cabling (power and control)
and describe the cable routing (by fire area) from source to
termination.

c ~ Identify each location where the identified cables are
separated by less than a wall having a three-hour fire rating
from cables for the redundant device.

d. For the areas identified in item (c) above (if any), provide
the bases and justification as to the acceptability of the
existing design or any proposed modifications.

~Res ense

a ~ The major reactor pressure boundary high pressure/low pressure
interface valves have been reviewed per Branch Technical
Position RSB 5-1. Using these criteria, check valves in
series with motor operated valves (MOV's) are acceptable. A
fire could open only the MOV. Many occurrences of this
combination of check and MOV exist in the Core Spray, Feed-
water, and Residual Heat. Removal Systems, among others. A
pneumatic operator is usually associated with the check valve.
This operator is for testing purposes only and can neither
unseat nor prevent from seating the valve flapper when a
differential pressure exists across the valve. Hence, a
fire-caused failure of the solenoid actuators for the pneumatic
operators on these check valves cannot cause the valves to
open inadvertently and thus cannot degrade the reactor
coolant pressure boundary.
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In addition to the above, five pairs of valves all associated
with the RHR System as high/low pressure interface valves,
consist of two remotely operated valves in series. The
first pair of these valves are in the shutdown cooling suction
line. The second and third pair are in the lines of each RHR

loop for shutdown return. The fourth and fifth pair are in
the lines to each RHR heat exchanger for use in the steam
condensing mode. The valve numbers are given in Table 040.79-1.

The shutdown cooling suction valves (RHR-V-8, 9) are in
separate divisions and separate fire zones. The inboard
(upstream) isolation valve (RHR-V-9) is in Div. 2 and is
located in the inerted containment, where a fire cannot be
postulated. RHR-V-8 is in Div. 1 located outside containment.

The upstream shutdown cooling return valves (RHR-V-53A, B)
are in the same division (Div. 1), but separated by the
diameter of the containment vessel. The inboard (downstream)
by-pass valves (RHR-V-123A, B) are located in the inerted
containment where a fire cannot be postulated. They are both
in Div. 2.

The steam condensing mode valves constitute a high-low
pressure interface between the main steam and the RHR piping.
For RHR Loop A should both motor operated valves be driven
open, i.e. RHR-V-52A and RHR-V-87A, adequate over protection
exists via relief valves RHR-RV-55A and RHR-RV-95A to prevent
rupture of the downstream RHR piping. For loop B, the same
protection exists via RHR-RV-55B and RHR-RV-95B for the RHR

piping downstream of condensing mode motor operated valves
RHR-V-52B and RHR-V-87B should they both be driven open.

Isolation upstream of valves RHR-V-52A and B is provided by
the RCIC steam isolation valves RCIC-V-64 (Div. 1) and
RCIC-V-63 (Div. 2), and- the 1" by-pass RCIC-V-76 (Div. 2).
Should a fire open RHR-V-52A and RHR-V-87A or RHR-V-52B and
RHR-V-87B, a plant operator would close the inboard RCIC
valves, isolating the RHR valves from the reactor pressure
boundry. The requirement for this action by a plant operator
is deemed highly unlikely since the outboard isolation valve
RCIC-V-64 is normally maintained in a closed position.

Identification of power and control cabling for the valves
listed in Table 040.79-1, as well as data regarding the
cable routing, is provided in the following tables:
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Valve Pair

RHR-V-8/RHR-V-9
RHR-V-52A/RHR-V-87A
RHR-V-52 B/RHR-V-87 B
RHR-V-53A/RHR-V-123A
RHR-V-53B/RHR-V-12 3 B

Table

040.79-2
040.79-3
040.79-4
040.79-5
040.79-6

page 3 of

Cabling for circuits which enter the Main Control Room and
do not wire directly to a benchboard or vertical panel
assembly is tracked only as far as the termination cabinet
within the Main Control Room.

c. Review of Table 040.79-2 thru 6 indicates that, cabling for
both valves (of any valve pair) routes through the following
common fire areas:

Valve Pair

RHR-V-8/9
RHR-V-52A/87A
RHR-V-52B/87B

RHR-V-53A/123A
RHR-V-53B/123B

R- I,
R- I,
R-I,
R-I,
R-I,

Common Fire Areas

RC-II, RC-III, RC-IX, RC-X
RC IIg RC IIII RC X
R IVI R XIX'C IIg RC IIIf

RC-IX, RC-X
RC-III, RC-X
RC-II, RC-III, RC-X

d.. The availability of full flow relief valves discussed in item
a. precludes any problem with high pressure-low pressure
interface valves RHR-V-52A/87A and RHR-V-52B/87B.

Protection of one of the two valves of any pair of the
remaining pairs of valves listed in Table 040.79-1 is required
to assure that. both valves from any one pair cannot concurrently
open. Protection of cabling for valves RHR-V-9/123A/123B
will be included in plant revisions determined to be required
as a result of the 10CFR50, Appendix R Fire Hazards shutdown
analysis.

Protection of power cabling is not required since the valve
is not required to change position.
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Protection of control cabling will address the following
cables:

RHR V 9 2MSBA 312 g 314 g 316
RHR-V-123A: 2MSBA-502,-503
RHR-V-123B: 2MSBA-432,434

Fire area RC-II: RHR-V-9: 2MSBA-314I 315'16
RHR-V-123A: 2MSBA-502
RHR-V-123B: 2MSBA-434

Fire area RC-III:RHR-V-9: 2MSBA-314,-316
RHR-V-123A: 2MSBA-502
RHR-V-123B: 2MSBA-434

Fire areas RC-IX, RC-X: RHR-V-9, RHR-V-123A, and RHR-V-123B

Cabling terminates in these areas. Resolution
is presently being discussed with General
Electric Co. and will be provided in a
subsequent amendment.

040.079-4





TABLE 040.79-1

HIGH-LOW PRESSURE INTERFACE WITH REDUNDANT
ELECTRICALLY CONTROLLED DEVICES

O
4h
O
O

I

DESCRIPTION

Steam Condensing

Shutdown Cooling
(Suction)

Shutdown Cooling
(Return)

UPSTREAM COMPONENT

RHR-V-52A
(Motor operated
8" globe)

RHR-V-52B
(Motor operated
8" globe)

RHR-V-9
(Motor operated
20" gate)

RHR-V-53A
(Motor operated
12" globe)

RHR-V-53B
(Motor operated
12" globe)

DOWNSTREAM COMPONENT

RHR-V-87A*
(Motor operated
8" globe)

RHR-V-87B*
(Motor operated
8" globe)

RHR-V-8
(Motor operated
20" gate)

RHR-V-123A
(Motor operated
1" gate by-pass around
12" check valve RHR-V-50A)

RHR-V-123B
(Motor operated
1" gate by-pass around
12" check valve RHR-V-50B)

* Alternate downstream components. RHR-FCV-51A and RHR-FCV-51B are
electrically controlled, air operated valves.



TABLE 040.79-2

VALVE DATA CABLE DATA

Valve

RHR-V-8
(E12-FOOB)

C~csccl CRWC

125 Vdc Div. I
RHR Suction Cooling
Valve

Cable No.

1M21A-20

1H21A-21

Function

Power Supplys HC-S2-1A, Part B
to valve

Control: HC-S2-1A, Part B to pos.
sw. on valve

Fire Areas

R-XX, R-I

R-XXR R-I

~RRICICC C C WW !CI

T&C

T&C

O
o
O

I

RHR-V-9
(E12-F009)

480 Vac. Div. II
RHR Suction Cooling
Valve

1H21A-22

1H21A-23

1H21A-24

AIVD-9093

IRHR-20

2HS BA-310

2HBBA-311

2MBBA-312

2MBBA-313

2HBBA-314

2MSBA-315

Control: HC-S2-1A, Part B to
Remote Shutdown Pnl.C61-P001

Control: Remote Shutdn. Pnl.C61-P001
to Term.Cab. H13-P684G Mod. 13

Controls HC-S2-1A, Part B
to Remote Shutdn. Pnl. C61-P001

Indies Valve Position Indication
TB«R370 to pos.sw.

Controls Limit sw. Int'lk to
E12-C002A(RHR-P-2A) stop ckt.
Cont. Rm. Term Cab. H13-P684F
Mod.24 to valve E12-FOOB operator

Power Supply: MC-BB-A
to Penetration Assembly

Power Supply: Penetration Assembly
to valve

Control & Indic.s MC-SB-A to
Penetration Assembly

Control & Indic.s Penetration
Assembly to valve

Control & Indic.s HC-BB«A to
to Remote Shutdn. Pnl. C61-P001

Control & Indic.s Rem. Shutdn.
Pnl. C61-P001 to Term. Cab.
H13-P683 Had. 42

R-XXR R-IR T
RC-III, RC-Ilj
RC-IX

RC-IX, RC-IIR T
RC-X

R-XXR R-I R T
RC-IIIR RC-II,
RC-IX

R-I T&C

R-XVIIIR R-I T

R-II

R-XVIIIR R-I T

R-II

R-XVIIIR R-I T
RC-III, RC-IIR
RC-IX

RC-IXR RC-IIR ~ T
RC-X

RC-XR RC-IIR T&C
RC-III, R-I



TABLE 040.79-2 (continue

VALVE DATA CABLE DATA

W

o
I

I

Valve
RHR-V-9
tCont'd)

a~assai eisa Cable No.

2MSBA-316

2RHR-19

2RHR-47

BIVD-9143

BIVD-9160

BIVD-9087

~e Function
C Indication: HC-BB-A

Remote Shutdn. Pnl. C61-P001

Pump E12-C002B valve stop
control. TB-C513 to valve operator

Pump E12-C002B valve stop
control. Cont. Rm. to Penetration
Assembly.

Indication: TB-C533 to pos.sw.
valve RHR-V-9

Indication: TB-C523 to TB-C533

Indication: Vert. Bd. "S" to
TB-R323

Pisa Asses R~aeewa

R-XVIIIA R-I, T
RC-III, RC-Ilg
RC-IX

R-II

RC-Xg RC-Ilg T
RC-Illa'-I

RC-II

R-II
RC-Xq RC-Ilg T
RC-Illy R-I

P-Power Supply Cable
C-Control Cable
T Tray
C-Conduit

0
t%



TABLE 040.79-3

VALVE DATA

Valve D~esari rear Cable No. Punction

CABLE DATA

Pire Areas ~aaaewa

RIIR-V-52A 480 Vac. Div. I
tE12-P052A) RllR Isolation Valve

1H7BB-190

1M7BB-191

Pwr. Supply HC-7B-B
to valve

Control MC-7B-B to pos. sw.
on valve

R-I

R-I

T&C

T&C

1M7BB-192 Control & Ind.: from Term.
Cab. ll13-P684B to HC-7B-B

R-Ig RC-III, T
RC-IIt RC-X

RBR-V-87A
(E12-P087A)

o
O

480 Vac. Div. I
RllR Steam Line
Isolation Valve

1H7BB-200

1H7BB-201

lH7BB-202

Pwr. supply HC-7B-B to valve

Control MC-7B-B to valve

Control & Ind.: from Term.
Cab. H13-P684B to MC-7B"B

R-I T&C

R-I T&C

R-Ii RC-Illy T
RC-II, RC-X

P-Power Supply Cable
C-Control Cable
T-Tray
C-Conduit



TABLE 040.79-4

VALVE DATA

Valve ~Deaeri tier Cable Ho. Typi Function

CABLE DATA

Fire arear ~eaaewa

RIIR-V-52B 480 Vac. Div. II
RIIR Isolation Valve

2MBBB-250

2HBBB-251

Power Supply: MC-BB-B to valve

Control: MC-BB-B to valve

R-XIXI R-I, T&C
R-IV

R-XIXD R-Ig T&C
R-IV

2MSBB-252

2MBBB-253

Control: MC-BB-B to Remote
Shutdn. Pnl. C61»P001

Control: Remote Shutdn. Pnl.
C61-P001 to Term Cab. H13-P683B

R-XIXD R-I i T
RC-III, RC-Ili
RC-IX

RC IXD RC II@ T
RC-X

O
O
O
IO
I

IO

RIIR-V-87B 480 Vac. Div. II
RIIR Steam Line Valve

2HSBB-210

2MBBB-211

2HBBB-212

2HBBB-213

Power Supply: MC-BB-B to valve

Controls MC-BB-B to valve

Control: MC-BB-B to Remote
Shutdn. Pnl. C61-P001

Controls Remote Shutdn. Pnl.
C61-P001 to Term.'ab. II13-P683B

R-XIX, R-I T&C
R-IV

.R-XIXD R-Ig T&C
R-IV

R-XIX, R-I, T
RC-IlI, RC-Ili
RC-IX

RC-IXD RC-Ilg T
RC-X

P-Power Supply Cable
C-Control Cable
T-Tray
C-Conduit



TABLE 040.79-5

VALVE DATA

Valve D~escri ttca Cable No. Function

CABLE DATA

Fire Areas ~eacewa

RHR-V-53A 480 Vac. Div. I
(E12-F053A) RHR Injection Valve

1M7BA-130

1H7BA-132

1H7BA-133

Power Supply: MC-7B-A to valve

Control: HC-7B-A to valve

Control: gC-7B-A to Term. Cab.
H13-P684B

R-I

R-I

R»lg
RC-Illa'C-II, RC-X

T&C

TSC

RHR-V-123A 480 Vac. Div. II
(E12-F099A) RHR Valve

O

I

o

2HSBA-500

2MSBA-501

2HSBA-502

2MSBA-503

2HSBA-504

2MSBA-507

Power Supply: for vlv.
MC-SB-A to TB-R321

Power Supply'B-C521 to valve

Control: HC-SB-A to Term. Cab.
H13-P683F

Controls MC-8B-A to TB-R313

Controls TB-C513 to valve

Term. Cab. K2 to Relay Cab. RC-2

R-XVIIIg R-I T

R-II
R-XVIII, R-I, T
RC-III, RC-II,
RC-X

R-XVIII, R-I T

R-II
RC-X

P-Power Supply Cable
C-Control Cable
T-Tray
C-Conduit





TABLE 040.79-6

VALVE DATA

Valve ~eeacci elec Cable No. Function

CABLE DATA

Pire Areas ~aacewa

RHR-V-53B 480 Vac. Div. I
(E12-F053B) RHR In)ection Valve

1M7BA-580

1M7BA-581

1M7BA-582 C,

Power Supply: MC-7B-A to valve R-I

Control: MC-7B-A to Rem. Shutdn.
Pnl. C61-P001

R-Ig RC-III~
RC-Ili RC-IX

Control: MC-7B-A to pos.sw. on valve R-I

TEiC

T&C

1H7BA-583 Controls Remote Shutdn. Pnl.
C61-P001 to Term. Cab. H13-P684B

RC-IXg RC-Ilg
RC-X

RHR-V-123B 480 Vac. Div. II
(E12-F099B) RHR Valve

2H8BA-430

2H8BA-431

2M8BA-432

2M8BA-433

2M8BA-434

Power Supply: HC-8B-A to TB-R321
for valve

Power Supply: TB"C521 to valve

Control: HC-8B-A to TB-R313
for valve

Control: TB C513 to pos. sw.
on valve

Control: MC-8B-A to Term. Cab.
H13-P683F

R-XVIIIt R-I T

R-II
R-XVIII'-I T

R-II

R-XVIII, R-I e T
RC-III, RC-II
RC-X

P-Power Supply Cable
C-Control Cable
T-Tray
C-Conduit
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Q. 010.035
(3.4.1)

The FSAR states that the "Seismic Category I piping and
eLectrical conduit penetrations that are below grade
are ... not sealed against groundwater pressure." Demonstrate
that the safety funct ions would not be compromised by water
fLowing into the bu'i Lding through these pi pi'ng and conduit
penetrations as the result of the following events:

a ~

b.

Another compartment is f Looded and water i s

flowing out of the building through the piping
and conduit penetrati'onset resulting in saturated
ground conditions.

A non-Seismic Category I tank ruptures emptying
all of its contents.

Response:

Please refer to revi sed 3.-4.1.4.2r page 3.4-4 for the infor-
mation requested.*

The design and insta llation of the boots at pipe penetrations
and of the silicon foam at conduit penetrationsr described
in 3.4.1.4.2r provide waterproof penetrations that are capable
of preventing the compromise of safety functions by events
such as those stated in the question.

The response to Question 010.010 has been similarly revised.*

*Draft FSAR page changes attached.
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The lowest floor surface in the reactor building is the top
of the foundation mat at elevation 422'-3" MSL. Since this
is above the design basis groundwater level, the structurewill be unaf ected by the force effects of buoyancy and
static water due to groundwater at, elevation 420 feet MSL.

Groundwater elevation 420 feet MSi has been compared with
foundation levels of Seismic Category I structures and it
has been found that waterproofing is not equired.

I

~
gd

Se:.smic Category I piping and electrical conduit penetrations
that are below grade a e above the des'gn basis groundwater
table and are therefore not sealed against groundwater
pressure.'he

only materials underlying the site that. might exhibit
unfavorable response to seisvic or other events under satur-
ated soil conditions are the loose to medium dense, fine to
coarse sand with scat ered gravel, 'n the upper approximate
40 feet of the soil profile. These aze removed and recom»
pacted as structural fill, as described in 2.5.4.8 and
2.5.4.l2. Structural fillsupports the Seismic Category I
structures, including the turbine generator building. and
service building, i;n the central plant complex. Structu=alfill, as required, is also utilized be ow the other Seismic
Category I and safety-related st=uctures including under-
ground piping and elec rical duct banks. The structural fillis compacted to a minimum of 75% relative density and an
average relative density of not less than 85%.

To evaluate the possible effects of a gross rise in ground-
water levels, Shannon and Wilson, soil consultants, performed
a series of repetitive triaxial tests in identical soils in
the dry and saturated states and concluded that saturation
would not necessitate changes in allowable bearing pressures
or settlement calculations as discussed in 2.5.4.10.

L

To pzovide conservatism in the design of structures, the
seismic dynamic reponse of the structures and components is
examined over a range of. soil shear moduli, as discussed
in 2.5.4.7.
According to 3.6, Groundwater,. of the Shannon and Wilson
Supplementary Soil Investigation in Appendix 2.5P, the

,compacted backfill discussed above will
eliminate'.4-4



Insert to pa e 3.4-4:

Seismic Category I 'piping and electric conduit penetrations
that are below grade are above the design basis ground-
water table, and sealing against groundwater pressure is
therefore not required. However, all pipes penetrating
exterior walls are water-proofed sealed by boots installed
on both sides of the wall penetration; all electrical conduit „

penetrations are through-wall sealed using silicon foam,
also a waterproof sealer.



' August 1979

Q 010. 103.. )

Demonstrate that all piping and electrical penetrations in
.'afety-relatedstructures that are below the level of the

Probable'aximum PloodI are water-tight.
Response:

4

14

r

44 r

As stated. in 3.4.1.4.1'the plant: s3.te grade is higher than 'the
design basis flood.-- elevation resulting from the probable maxi-
mum precipitation (PMP) event. Due to the short duration of the
PMP flood, the ground water level at the plant site is not
affected. As stated in -3.4.1..4.2, piping and electrical
penetrations are above'he design basis groundwater level
and eche. thereiore against groundwater pressurea ~S~

a

~s
LRI 3L

)R '.5j
rhe

'

'I

~ I
I '

010. 10-1
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Q. 010.036
(3.5.1)
RSP

It is the Staff's position that all safety-related equipment
shaLL be appropriately protected against the effects of
internally generated missiles in accordance with Title

10'odeof Federal Regulations Part 50m Appendix Ai General
Design Criteria 4. The effects of internally generated
missiles such as valves stems'onnetsr control rod drive
mechanismsr and high pressure accumulators impacting onto
safety-related equipment must be evaluated. Appropriate
protection must be provided to assure that a missile wilL
not prevent a safe shutdown of the plant or result in un-
controlled release of radioactivity during normal operation„
or during the most severe design basis accident with the
most Limiting single active failure. Describe the means
provided for assuring protection of safety-related equipment
from aLL internally generated missi les.

Response:

The preferred method of protecting safety"related equipment
from internally generated missiLes is by" separation and
redundancy. In add'itionr potential missile sources have
been oriented away from essential equipment wherever prac-
tical.
A pipe br eak/missile study evaluation is currently underway
at WNP-2.'hi s study wi L L consider the ef fee ts "of postulated
valve stems bonnets control rod drive mechanismr and high
pressure accumulator. missiLes. Appropriate protection wiLL
be provided where necessary.

Preliminary r esults scheduled for submittal in the Last
quarter of 1981 will address ef fects inside of containment
and wil'L also delineate methodology used in the study. A

follow-up submittal will identify effects on the remaining
areas out'side of containment. Upon compLeti one the study
wilL provide assurance that essential systems have been
adequately protected from internaLLy generated missiles.



WNP "2

Q. 010. 037
~ (3.5.1.2)

Regulatory, Guide 1.70'evision 3r Section 3.5.1.2r requires
that the structuresr systemsi and components protected by
physicaL barriers should be identified. The discussion and
the f i gures in the 'FSA'R do not indicate where' f at a L L i

"physicaL missile barriers are used.

Identify all structuresi systemsr and components that are
protected by physical barriers. Provide a description of the
types of physical barriers that are employed at your 'plant.

Response:

At WNP-2r the preferred method of protecting essential systems
and components from internally generated missi ls is by sepa ra"
tion and redundancy. In additionr potentia l missile generating
sources have been oriented away from essential systems and
components wherever practical. This is discussed in 3.5.1.1
and 3.5.1.2.

The potential missiles described in 3.5.1.2 were investigated
and found not to prevent safe cold shutdown. Thereforei
specific missile barriers were not required.

The pipe break/missile study evaluation currentLy underway
at WNP-2 will consider some additional types of internaLL
generated missiles. This expanded scope may require barriers
for protection of essential systems and components. ,The
expanded approach for internally generated missilesr criteria
for required barriersi 'and systems requiring protection will
be provided by amendment to the FSAR in the Last quarter of
1981.



MNP"2

Q. 010.038
(3.5,1.2)

I

Section 3.5.1.1.2 of the „'FSAR states that missile trajectories
are selected to encompass the most adverse conditions. It is
not clear from the information provided in the FSAR what thetrajectories of the credible primary missiles would be and
what systems might be disabled by the missiles.
Provide the bases for selection of the probable missile tra-
jectories and show the trajectories on the appropriate- FSARfigure.. Include a discussion on the systems components or
structure that could be damaged or disabLed by a missile. The
extent of damage from each missile should be discussed.

Response:

The pipe break/missile study. evaluation currently under way
for WNP-2 will provide the answer to NRC Question 010.038.
FSAR Section 3.5 will be revised as appropriate in the Last
quarter of 1981.
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Q. '10.039
(3.5.1.2)

Section 3.5".1.1.3.2 states that thermowelLs and sample probes
do not present potential hazards as postulated missiles
affecting safe shutdown.

Provide justification to support this position on the thermo-
wells and sample probes.

Response:

As stated in the response to NRC Question 211.013'hemowells
and sample probes were investigated for their potentiaL of
becoming postulated missiles.

Thermowells in high energy systems were found to.have connec-
tions holding the thermoweLL to the system that were conservative
by many folds. Some thermoweLls and sample probes are discounted
as potential missiles if the piping system pres ures are Low
and there are Large factors of safety against failure. The
remaining thermowells and sample probes are, still postulated
as m'i ssiles. Al l equi8ment that could be contacted by the
missiler assuming a 10 half angle cone for the target

arear'as

assumed'o faiL.
Potential thermowell missiles were found not to prevent safe
cold shutdown or the rele'ase of unacceptable amounts of radio-
active materiaLs assuming a single active component failure
and Loss of offsite power.

At WNP-2r sample probes are one-inch or Less in diameter and
meet the requirements of Regulatory Guide 1.11. Pipe breaks
were not postulated in Lines one-inch or Less as recommended
in Branch Technical Positions APCSB 3-1 and NEB 3-1.
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Q. 010. 040
(3.5.1)

The FSAR states that the water Lines a'e "... tornado" hardened".
State your criteria for protecting pipes located outside build-
ings from tornado mi ssi Lesr including depth below grade require-
ments and. provide drawings which show all pertinent tot nado
protection features, as necessary.

Response:

As stated, in Section 3.5.3r buried safety-related piping
required for safe shutdown is ensured adequate protection
from tornado-generated missiles. Analysis of potential
damage is performed using "Tornado .Design Considerations
for Nuclear Power Plants" by Bates and Swansonr 1967
(Reference 3.5-8). 'A 5-foot embedment depth is calculated
to be acceptable to ensure pipe integrity.
The standby service water piping exits the pumphouses at a

centerline elevation of 435'3" and immediately turns down at
a 45 angle to elevation 432 feet.r where the piping is routed
to the reactor building in high relative density Quality Class
I backfill. Grade Level is at 440'6"r providing an embedment
depth of over 7 feet from the top of the pipe. llhere the'ipe
exits the pumphousesr= a 1-1/2" asphaltic concrete road with a
6" base coarse and 2" Leveling coarse bed provides additional
protection from tornado"generated missiles. Additionallyr the
two standby service water Loops are separated by at Least 20
feet to prec Lude Lo'ss of redundancy. The standby service water
pumphousesr shown in Figures 3.5-48 and 3.5-49're protected
from tornado-generated missiles. The standby service water
piping and the tower makeup water system f rom the r iver are
the only safety-related water piping systems outside of tornado-
protected buildings. The tower make-up system is only required
in the event that the spray ring headers in the ultimate heat
sink are lost in the tornado. The tower make"up piping to the
river also satisfies the five foot embedment criteria. Pro"
tection from tornadoes and tornado missiles in regard to such
piping has also been previously addressed in response to
Questions, 010.024 and 010.027.,

Though not technicaLLy a piping system in Line with this
questioni the control room remote air intakes ares of courser
Located remote.to tornado-hardened buildings. The intake
structures themselves are tornado hardened'owevers ('see
Figure'.8-59) and the piping from the structures meets the.
five foot embedment criteria.
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It should be noted th'at Chapters 3.5 and 3 6 wi L L be revised
in Line with the on-going pipe break/missile study. The
information in the response to this question will be more
clearly incorporated into the FSAR text at that time.
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Q. 010.041
(4.6)

Demonstrate that the scram discharge system meets the criteria
enumerated in the Generic Safety Evaluation Report BMR Scram:
Discharge Systems dated .December 1i 1980.

",c

Response:

The scram discharge system for WNP-2 has been evaluated against
the Generic Safety Evaluation Reports "BWR Scram Discharge
System"i dated December 1i 1980. In shorti the evaluation
indicated that the WNP-2 scram discharge system .needed upgrading
in the foLLowing areas'.

1) Addition of redundant vent and dra,in isolation valves;
2) Addition of redundant and diverse Level instrumentation

for scram;
3) Relocation and repiping of instrument piping directly

to the'cram instrument volume;
4) Addition of new surveiLlance and operating procedures.

4

A summary of our evaluation results is provided below:

FUNCTIONAL CRITERIA

1. The scram discharge volume (SDV) shaLL have sufficient
capacity to receive and contain water exhausted by afull reactor scram without adversely affecting control"
rod-dr i ve sc ram pe r formance;

WNP-2 Compliance:

WNP-2's SDV system is currently designed to meet the 3.34
gallons per drive requirement specified in the GE Design
Specif ication 22A4260. This is an acceptable means of
compliance as documented in the "Acceptable Compliance"
statement for this item in the Generic SER.

SAFETY CRITERIA

No single active failure of a component or service function
shaLL prevent a reactor scr am'nder the most degraded
conditions that are operationally accepted.

WNP-2 Compliance:

The WNP-2 system has been designed to meet single failure
criteria. The SDV is designed with an integra l instrument
volume (IV) which provides direct and immediate detection
of Liquid accumulation. The SDV instrumentation is
redundant and single fai lure proof (including partial Loss
of service functions) .
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No single failure shall result in uncontroLLed Loss of
reactor coolant.

WNP-2 Compliance:

A redundant air-operated vent valve and drain valve wiLL
be added on the SDV in series to insure system isolation
during reactor scrams. This includes independent solenoid
valves for each set of air-operated vent and drain valves.

The scram discharge system instrumentation shaLL be
designed to provide redundancyr to operate reliably under
aLL conditionsr and shall not be adversely affected by
hydrodynamic forces or flow characteristics.
WNP-2 Compliance:

Si x addi t i ona l diver se Level sensors wi l l be added to the
SDV system to ensure diversity and redundancy in Level
monitoring and scram, functions. Common cause failures
will be considered in the selection of the irstruments.
This is in agreement with Alternative 3 of the "Accept-
able Compliance" statement for this item in the Generic
SER.

System operating conditions which are required for scram
shall be continuously monitored.

WNP 2 Compliance:
F

The addition of the Level switches described in 3 above
and periodic surveillance testing of the instruments wilL
provide a continuous means of monitoring the SDV Liquid
Level and insuring instrument reliability. This is an
acceptable means of compl.i ance as documented in the
"Acceptable Compliance" statement for this item in the
Generic SER.

Repairr replacements
system component shal
be bypassed.

adjustmentr or survei L Lance of any
L not require the scram function to

WNP-2 Compliance:

During routine survei
ca libration the assoc
scram (1 out of 2) co
plants technical spec
means of compliance a
Compliance" statement

L Lance testings instrument repair or
iated Logic will be placed in a half-
n f igurat i on> in accordance wi th the
ifications. This is an acceptable
s documented in the "Acceptable
for this item in the Generic SER.
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OPERATIONAL CRITERIA

2.

«

Level instrumentation shall be 'designed to be maintainedr
testedr or ca libration during plant operation without
causing a scram;

«

The system shaLl include sufficient supervisory instru-
mentation and alarms to permit surveillance of system
operation;

3. The system shaLL be designed to minimize the exposure of
operating personnel to radiation;

4. Vent paths shaLL be provide'd to assure adequate draining
in preparation f'r scram reset;

5. Vent and drain functions shaLL not be adverseLy affected
by other system interfaces. The objective of this r equire-

- ment is to preclude water backup in the scram instrument
volume which could cause spurious scram'.

WNP-2 Compliance:

1. The system Logic is designed as a one out of two'wice
configuration. Each of the associated instrument channels
is 'capable of being separately isolated for maintenancei
testing or calibration without inadvertently scramming
the reactor.

2. The SDV is provided with a high Liquid Level alarm on
each IV to alert the operator to Liquid accumulation in
the SDV.

3. 'he SDV system has been designed in accordance with GE

design specification 22A4260 to minimize the exposure
of operating personneL to radiation. In additions the
system is being reviewed as part of the WNP-2 ALARA program.

4,

5.

The SDV vents directly to the'eactor building atmosphere
and is independent from other plant vent system.

The vent and drain system for the SDV is totally independent
from other plant systemsr and is therefore not susceptible
to blockage or water buildup through system interfaces.
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DESIGN CRITERIA

The scram discharge headers shaLL
with GE OER-54 and shall be hydrau
instrumented volume(s) in a manner
of the scram Level-instrumentation
system function. Each system shal
a plant-specifi'c maximum inleakage
system function is not Lost prior
matic scram. Naximum inleakage is
through the, scram discharge Line w

motion summed over alL control rod
show no need for vents or

drains'e

sized in accordance
Lically coup'Led to theto'ermit operability
prior to Loss of

L be analyzed based on
to ensure that the

to initiation of auto-
the maximum flow rate

ithout controL-rod
s. The analysis should

WNP 2 Compliance:

MNP-2'-s IVs have been designed as vertical extensions
attached directly to the SDV. This configuration provides
a direct hydraul i c coupLe between the SDV and IVs a'nd
insures immediate and continuous L iquid Level monitor in
the SDV. This is an acceptable means of compliance as
documented in the "Acceptable Compliance" statement for
this item in the Generic SER.

2. Level instrumentation shaLL be provided for automatic
scram initiation while sufficient volume exists in the
scram discharge volume.,

WNP-2 Compliance:

WNP'-2's SDY is adequately coupled to the IV to allow
proper instrument operation. The SDV instrument set-
point for scram was established to insure an available
volume of 3.34 ga'Lions per drive (185 dr ives) . Thi s is
an acceptable means of compliance as documented in the
"AcceptabLe Compliance" statement for thi s item in the
Generic SER.

3. Instrumentation taps shall be provided on the vertical
instrument volume and not on the connected piping.
WNP-2 Compliance:

All the WNP 2 SDV instrumen'tation wiLL be relocated and
repiped directly to the IV instead of the vent and drain
piping. Procedures wiLL be modified to include functional
test ing of SDV Level instrumentati on after each scram.
This is an acceptable means of compliance as documented. in
the "Acceptable Compliance" statement for this item in the
Generic SER.
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4.. The scram instrumentation shall be capable of'etecting—
water accumulation in the instrumented volume(s) assuming
a single active failure in the instrumentation system or
the plugging of an instrument l i'ne.

WNP-2 Compliance:

The addition of the redundant and diverse instruments
described under Safety Criterion 3 and rerouting of
the instrument piping to the IY provide an acceptabLe
means of compliance as documented in the "Acceptable
Compliance" statement for this item in the Generic SER.

5. Structural and component design shall consider Loads and
conditions including those due to fluid dynamicsr thermal
expansions internaL pressures seismic considerationsi
and adverse environments.

lJNP-2 Compliance:

The WNP"2 SDV design compt.iance with the Laiest GE design
criteria as out lined in GE Design Specification 22A4260.
In additionr the system will be reviewed as part of. the
equ i pment qualification program.

6. The power-operated vent and drain valves shall close under
loss of air and/or electric power. Valve position indi«
cation shaLL be provided in the control room.

WNP-2 Compliance:

WNP-2's present design configuration meets these require"
ments.

7. Any reductions in the system piping flow path shaLL be
analyzed to assure system reliability and operability
under all modes of operation.

lJNP-2 Compliance:

WNP-2's SDV header system is designed as a continually
expanding path from the 185 3/4" individual scram dis-
charge (withdrawa l) Lines to one of two integrated SDV/
IV systems (one system per approximately half the drives)-
Each integrated SDV/IV system consists of a continuously
downsloping piping run expanding from the SDV (consisting

t
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of seven 6" 'return headers from the individual hydrauLic
control unit (HCU)'anks to an 8" combined return header)
to the 12" verticaLLy'riented IV. The Location wher'e
blockage need be assumed (piping Less than 2" diameter)
is in the 3/4" discharge line from the individuaL HCU.
Blockage here would only cause failure of one contr oL
rod to insert. This is an acceptable consequence for a

single failure and has been evaluated as part of the plant
design basis. Accordinglyr this design complies with the
"Acceptable Compliance" statement for this item in the
Generic SER.

8. System piping geometry (i.e.r pitchr Line sizer orienta-
tion) shaLL be such that the system drains continuously
during normal plant operation.

WNP-2 Compliance:

The WNP-2 SDV has been designed to insure a positive down-
ward slope of scram header and drain piping.

9. Instrumentation shaLL be provided to aid the operator
in the detection of water accumulation in the instrumented
volume(s) prior to scram initiation.
WNP-2 Compliance:

Each IV is provided with high Liquid Level and rod block
instrumentation attached directly to it. The generic SER
states that this is acceptable.

10. Vent and drain line valves shall be provided to contain
the scram discharge waters with a single active failure
and to minimize operational exposure.

WNP-2 Compliance:

As stated under Safety Criterion 2r redundant air-operated
vent and drain valves will be provided for system isolation-
This is an acceptable means of compliance as documented
in the "Acceptable Compliance" statement for this item
in the Generic SER.

SURVEILLANCE CRITERIA

1. Vent and drain valves shaLL be periodically tested.
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WNP-2 Compliance:

The vent and drain valves will be tested in accordance
with the plant technical specification to verify valve
closure in less than 30 seconds (current GE specifica"
tion). This is an acceptable means of compliance as
documented in the "Acceptable Compliance" statement for
this item in the Generic SER.

„2- Verifying and Level detect ion instrumentation shaLL be
periodicalLy tested in place.

WNP-2 Compliance:

The SDV instrumentation wiLL be tested in accordance
with the plants technical specification which will
include post scram testing to verify instrument oper-ability.

3 ~ The operabi„lity of the entire system as an integrated
whole shaLL be demonstrated periodically and during each
operating cycler by demonstrating scram instrument
response and valve function at pressure and temperature
at approximately 50% control-rod density.
WNP-2 Compliance:

SurveiLlance testing wilL be performed in accordance with
the plants technical specifications.

3

1 The plant technical specifications will be based on the Standard
Technical Speci ficat ions for Boil ing Water Reactorsr

NUREG-0123'rovided

by the NRC.
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Q. 010. 042
(4.6)
RSP

Demonstrate that a slow or part i al Lo'ss of ai r pressure
to the .scram discharge valves wiLL not result in the
following:
1) Rapid filling of both the scram. discharge volume and

the instrument volume due to the Lifting of most or
aLL scram discharge valvesr with consequent loss of
adequate .scram discharge volume.

2) Loss of reactor coolant due to the combination ofLifting of most or all scram discharge valvesi without
compensating closure of the vent and drain valvesi
with consequent environmental effects inside conta'in-
ment. )

Unless it can be demonstrated that. no adverse ef fects can
resultr a system shall be provided and describea in this
section to protect agai,nst these two .conditions.

Response:

1) The WNP-2 scram discharge instrument volume (IV) is
adequately hydraulically coupled to the scram discharge
volume (SDV) r i.e.r the IV is connected directly to
the SDV with piping of a diameter equal to or greater
than the diameter of the SDV headers. This allows fordirect and-imme'diate detection of Liquid buildup so
that the ability to scram is ensuredr even in the
event of Lifting of most or alL of the scram valvesr
when the water buildup reaches scram initiation Level
in the IV.

Note: The basis of the instrument volume high Level
scram set point and the IV/SDV physica l'rrange"
ment provides for scram action before signifi-
cant scram discharge volume reduction occurs
which couLd affect scram capability.

2) The partiaL Loss of air pressure does not result in
the uncontroLLed reLease of reactor coolant to the
reactor building should all or most of the scram discharge
valves Lift. When the water buildup reaches scraminitiation leveL in the IVi a scram signaL is produced.-
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This wil
valves t
dra in va
which do
wilL dra
system.
greater
can then
Leakr sc
as requi

L cause the air supply to the vent and dr ain
o vents'hereby ensuring that the vent and
Lves close and isolate. For Leakage rates
not result in buildup in the IVr the Leak

in to the reactor building"equipment. drain
The drain system will alarm for Leakage rates

than five (5) gallons, pe'r minute. The operator
take appropriate actions e.g.i isolate the

ram the reactors increase air pressurer etc-.r
red.

See response to Question 010.042 for additional information.
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Q. 010.044
(4.6.1.1.2.4)

WNP-,.2

Table 1.3-8
PSAR to the
fo.r the CRD
Question 21
desc ri ption
4.6-6a have
tion in the
in Table 1.
figures acc

indicates specific design changes from the
FSAR for the CRD system. The design changes
return Line modification addressed in

1.019'ave not been included in the text
of the FSAR and Figures 4.6-5ar 4.6-5br and
not been revised. Revise the text de'scrip"
FSAR to reflect the specific design changes

3-8 for the CRD system and modify the above
ording l y.

Response:

Figures 4.6-5ar 4.6-5br 4.6-6ar 4.6-6br and 4.6-6c are
revised to reflect thh CRD return Line modification.
Figures 4.6-6d and 4.6-6e are deleted. Also'ext
sections 4.6.1.1.2 4r 4 6.1-1.2.4.1r 4.6.1.1.2.4.2.3i
4.6.1.1.2.4.2.4 and 4.6.2.3.2.2.8 are revised ac ord-
ingly. Text section 4.6.1.1.2.4.2.5 is deleted.*

*FSAR revised page c'hanges attached.
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i' e. Metal piston rings are Haynes 25 alloy.

f. Certain wear surfaces are hard-faced with
Colmonoy 6.

g. Hitriding by a proprietary new Halcomizing
process and chromium plating are used-in
certain areas where resistance to abrasion
is necessary.

h. The drive piston head is made ox A~co 17-4Ph.

P essure-containing portions of the drives are designed and
fabricated in accordance with requirements of Section XXZ
of the ASIDE Boiler and Pressure Vessel Code.

M/~ yep~<y
vest 1 vio ~

HDQRS' I 8n/i ~

miiVjWp dl i lE'S

* " " . d ==. There are as many HCUs as the
neer of control rod d ives.
4.6.1.1.2.4.1 Hydraulic Requirements

The CRD hydraulic system design is shown in Figu es 4.6-5a,
b, and 4.6.—.6. The hydraulic x quiremen s, iden ified bv
the function they perform, are as follows:

An accumulator hydraulic charging pressure o
app oximately 1400 to 1500 psig is reaui ed..
Flow to the accumulators 's requi=ed only during
scram reset or sys"em sta tup.

~ate~ he Per
,Drive<pressure of approx'mately 260 psi above
reactor vessel pressure is "equired. A flow
rate of approximately 4 gpm to insert a con""ol
rod and 2 cream to with'draw a cont ol rod is
required.

4.6.1.1.2.4 Control Rod Drive Hydraulic System
'

The control rod drive hydraulic system (Figures 4.6-5a, b)
su"plies and controls the pre'ssure and Low to and from the
drives through hyd aulic control units (HCU) . The water
discharged from the dr'ves during a scram flows thxough the
HCUs to the scram discharge volume. The water d'scharged

rom a drive during a normal contxol rod,posit'oning ope
tion flows through the HCU, the exhaust header, and ~~<is rdfvrn+d ~0

J.gylilyOg iiiiauel

c. Cooling water to the drives is requ'=ed at approx™
imatel 20 asi above reactor vessel pressure andi P: .34 i-. d
(Cooling water to a drive can be in"e rupted for
shor pe iods w'"hout damaging t.'".e drive.)

4. 6-9
n st I~A
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d. The dr.' head " presayre wil
5 psi'bove t. e cooli water
( e pzessur i 'this li mu
s jcdsible t avoid i erfer

drive movement.)

be no~~ore than
eader pres. zet he'ept~'a o4

e -wibc no al

d g. The scram discharge volume is s ed to receive
and contain all the water discharged by the
drives during a sc am; a minimum volume of 3.34
gal. per drive is recuired$ ssacrdud'inc ~e <ns6u08nC

Volu~e).
4.6.1.1.2. 4. 2 System "escription

P

The CRD hydraulic systems provide the required fu..ctions with
the pumpsg filter, valves, inst mentation, and piping shown
in Pigu es 4.6-5a, b and desc=ibed in the following para-
graphs.

Duplicate components ar. included, whe e necessary, to assure
cont'nuous sys"em operation if an in-service component e-
quires maint.enance. I

'.6.1.1.2.4.2..1Supply Pump
C

One supply pump.pressurizes--the system with wat'er fzom a con-
densate supply heade which. takes suction from &e condensat
t-eatment system and/or condensate storage tanks depending on
plant operation. One spare pump is provided for standby. A
discharge check valve prevents backflow thzough the nonoperat-
ing pump. A portion of the pump discharge flow is. diverted.
through a minimum flow bypass 1'ne to the condensate storage
ta%. This flow is cont-oiled by an ori~fice and, is suff'cient
to prevent immediate pump damage if the pump discharge is in-
adve ten ly closed.

Condensate water is processed bv.two filters in the system.
The pump suction f'lter is a d'sposable element type with
a Z5-micron absolute ating. A 250-mic"on straine» in the
filte» bypass line protects the pump when t>e filte 's be'ng
serv ced. The drive water f 1 e downstream o "~e p"-,.p ~ s
a cleanable element type with a 50-micron absolute rating.
A differential pzessu"e indicator and control room alarm
-monitor the f'lter element as it collects foreign ma" e ials.

4. 6-10



4. 6. 1. l.2. 4. 2. 2 Accumulator Charging Pressure

Accumulator charging pressure is established by the discharge
pressure of the system supply pump. During scram the scram
inlet (and outlet) valves open and permit the stored energy
in the accumulators to discharge into the drives. The re-
sulting pressuxe decrease in the charging water header allows
the CRD supply pump to "run out" (i.e., flow.rate to increase
substantially) into the control rod, drives via the charging
water header. The flow sensing system upstzeam of the accumu»
lator charging header detects high flow and closes the flow
cont. ol, valve. This act'on maintains increased. flow through
the charging water header.

Pressure in the charg'ng heade 's monitored, in the control
room with a, pressure indicator and, high pressuxe ala~
During normal operation the flow control valve maintains a
constant system flow rate. This flow is used for dr've zlow,
d"ive cool'ng, and system stability.~,

~

t

4. 6. 3..1.2. 4. 2. 3 Drive Hater Pressure~ dy.<qg/~otinp ~Ptcw
Dr've wate pxpssure reauired in the drive header is main-
taine6 by the~ psessune cont-ol valve, wh"'ch is 'manu-
ally adjusted from the control room. A flow rate of approxi-
mately 6 gpm (the sum of the f3.ow rate zeauized to inser"
and withd=aw a control rod) normally passes from the d ive
water pressure stage through two solenoid opera ed stabi-
lizing valves (arranged in parallel} and then goes in o the
cooling water header. The flow through one stabilizinq
valve eauals the drive insert flow; that oz the other s abi-
lizing valve eauals the drive withdrawal flow. Shen o-'era- . Sa>
ting a drive, the recpxired flow is diverted to that d 've b
closing the appropriate stabilizing valve Thus, zxow
through the 4"~~pressure control va3.ve ~is always constant.

(t»; Js/caoI;8f
lipcECa»'lowindicators in the crive water header and in the 1'ne

downstream from the stabilizing valves allow the low a,"e
"".rough the stab'lizing valves to be adjusted when necessa=y-D'rential pressure between the eactor vessel and the
drive pressure stage is indicated in the cont ol room-

4 6»3.1

v iI. Iho-0



~ ~ .
~

~ h

4. 6.l.l. 2. 4. 2. 4 Cooling Rater Header

T cooli;ng water header is located just upstream of
~re-'urn' control valve.'n. automatic pressure r ating

valve contr the,'ressure in this header, which is sat to
'produce the desir cooling water flow. ~-Me drives. A
flow indicator in the trol room mnitors cooling water
flow. A differential press indicator in the cont ol room
indicates the differanc~etween ctor vessel pressure and
d"ive ~"cling water~ressure. Althou .'he drives can
function without cooling water, seal life shortened by
long term osure to reactor tampa atures. T. temperature
of aa drive is recorded'n the control room, and excessive
temperatures are annunciated.

4.6.1.1.2.4.2.5 Return Line

T. a rn line rout'es excess flow from the control r rive
..hvdraulic am (wat r not used for charg'ng o umula-
tors, movement o 's or cool'ng) thro me reactor
water cleanup system to eactor water linea A
p assu e control valve in th'. " manually adjusted
"=om the cont ol room t auce the des ressure., The

'flowthrough this e is virtually constant. re ore,
aonc ad', e drive pressure cont ol valve and

return water control valve can maintain their raauired
pressure independent of reactor pressure.

4.6.1'.1.2.4.2.6 Sc am Discha ge Volume

~~ The sc=am discharge volume consists of heada piping which
connects to each HCU and drains into an instrument volume.'he header piping .'s s: zed to receive and contain all
wa"ar discharged by t.'-;. drives during a sc=am, inde--- .

of the 'nstrumant volume.

During normal plant operation the scram d'scharge v ..;~;.e is
antpty, and vented to a mosphere through i"s open v::nt and
d=a'n va,lve. When a scram occu=s, upon a s'g..al ""os ".'-.

sa=a y c'rcuit these vent and d ain valves are closed to
conserve reactor water. Lights'in the control room indicate
the position of these valves.
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~e coolinqg~ae .eader is located downstream
drive/cool,ig»pre sure valve. he drive/cooli
valve is man ~ adjusted from the control ro

. requi ed drive/cooling water pressure balance.

rop
the'Messuze control

o-produce the

The flow through the flow control va3.ve i virt ally constant.
7here ore, once adjusted, the 'drive/cool nq<pKssure control
valve ~ill maintain the cor=ect drive pr su- and coolinp water
p essure, 'n"ependent of reactor vessel pressure. Changes in
se"ting of the press e control valves are reaui ed- only to
=jus for changes ia the cooling requirements of t"e drives, as

the drive seal characteristics cnange with time. A f3.ow
indicator in the cont ol ncm . onitors cooling water floe. Aifferential pressure indicator in t e cont ol room indicates thed'e ence between reactor 'vessel pressure and drive coolin

- water-pressure. Although the drives can u=ct'on without coolin.
wa"er, seal life is shortened by'ong t rm exposure to reactor
temperatures. The temperature of each drive is indicated and
recorded, and ex™essive te=.pe=atu=es a e annunciated in the
"ontrol room.
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Xf the plug were to blow'ut. while the drive was latched,
the e would be no contxol rod motion. No pressure dixfer-
"ential would ex'st across tha collat p:ston to unlatch tn'e
collat. As in the previous failure, reac"or water would

low past the velocity limiter, down the annulus between the
drive and thermal sleeve, thxough the vessel ports and
drilled passage, through the -ba11 check valve "cage and out
the open plug hole to the drywall. The leakage calculations
indicate the flow ra a would be 350 gpm. This calculation
assumes licruid flow, but, flashing of the hot eactor water
to steam would reduce this rate to a lo~er value. Dxive
,temperature would rapidly increase 'and initiate an alarm in
&e control room.

Zf the plug failuxe we e to occur during control rod wi~>-
dxawal, (it would not be possible to unlatch the dxive a ter
such a failu a) tho collat would zelatch at the Si s logic. aug
groove. Zf the collat were to stick-, calculations indicate
the cont ol rod withdrawal speed would be 11.8 feat per----"-.—-- second; <here would be a large xetarding for'ce exerted by
the velocity limite due to "a 35 psi pressure d'fe'rential
across the veloc'ty g~ter piston.Drive�/Ccnli'n4<

4.6.2.3.2.2.8 " ~pPressure Control Valve Closure
{Reactor Pressure, 0 psig)

The pxess'e to move a. drive is gene ated by the pressu e
d=op of p'actically tha full system f1ow tc ouch tha d=ive/cso/~'sj
pressure cont ol valve. This valve 's either a motor opera-
ted valve or a standby manual valve; either one is adjusted
to a fixed opening. The normal pressure d op across th's
,valve develons a pressure 260 psi in excess of reactor
pressure.

JY'<M coo/ w< ~~+~
dthe flow through the 4= m>pxassure cont ol valve were to

be stopped, as by a valve closure or flow blockage, the dx"ve
pxessu~a would, inc ease to the shutoff pzassu e ox the supply
pump. The occurrence of this condi"on during w'thdrawa.''= a
drive at 2e o vessel pressure will result in a drive pxess'e
increase from 260 psig to no more than 1750 psig. Calcula-
tions indicate that the drive would accela ate from 3 ine/sec
to approx'mately 6.5 in./sec. A pressure d'fezent'al of
1670 psi ac oss the collat, piston would hold the collat un-

=latchede Flow would be upward, past the velocity limite
piston,. but retarding force would be negligible. Bod move-
ment would stop as soon as the dr'ving signal was removeda

>a&I.



/I ~ pj g + I



~I ~I ~t

Lr4( 4\

scorrr 1«rl ta

Q}-+
Jl

rrV

KINO

rara

~ v ~KKD—

LM0
MI Nfl ~

CLOM4 Alt
(reefs Io ce

41 ~ 44 ~

~ A kea ~I~ 'I
HLK
~Nraw

IC~ v
VLLr«

I M( rvrc ISI Q

Mewl

gffQI
I f1111 ftlt~ ~ CLOM ~ 44 HIH ttMtf Ir(srl ~

~rift IHI~ ~ cltM~ N HIKarrwrK ~ INvr.~ HI~ all M~ I (1tH Ir4 MIT1144
Irr ~,s N

.-;HQ
oooo
ILII~

~ 444 VK«v
~Hl((I(vs \'Htl NLrtie

HI~ N 14VL'I

~ H ~ raat-KZD
~ H r ~ wr

IQQ)
~ v I ~ vvt"KKD

I arvr eret-KKD

t\'(SIC

~ Ott rl

f
I.—- t t---,

U '
I4'IIKLC Lv
~He(frvlrlKrS HE«Ha

C irrr
CLOM4 L

%vo«E so 1 4

tW
~ HVHv LTLrlv

~I~ I

~ev to(r»e

~4
C ~ 4

~ OH ~

~ NO4

tew
E,

~ 4II4

Car

I4 ~ ~ O«V
~4 ~ ~f

1 ra VII
OIHV

Lp Io roofo
~NHfloafer%.

OLt(~ ~

~ OVK EO 14
~ ~ I'I I'

I I I roar(' troto

tarte 1(LEO rol»
4 ~ I

Oa. ~

C„ ~ ~ ar I

I141 LO 44'

~trv ~vr

IL

~
'I

"1'ik
(NLeo HrI4 V

~ EVE I4O ~

var IK
~4 I«srl rrI

IM«al IK14(l to K H ~Ilo ttlsl If llel
LIK(r(ltl LI ttl~ I~ V (WCCIlta elfa WM
lrrr(MO INlfrlalH ~ I~ IH M tltlH
~IMErl~ I «L ~ lff ~ IHI ~ I rsvtvea( ~
4M~ fK IIM(rIIVIIIf(i ~ K ttKtll
~ IWN

CLIVEOr ~ .
Eraser Irf

~4\COO
rew
~VKAl rcv K

~I S
IN WIT%le ~ Hle» ~ I(IIINv tslftevtfs
Mt Ill(IMsftillIK(t((IS. MOS4%

--Q.-g
~j ~6««w ~oewaw» 4

I
Qr

~LL EH(Mal ~ lalfwea» aH ealrlrta I~
~ 1%flrr ow(4 «IMNLIOSOfacte«c
Cello
Clt ~ IIIOMO ~ ~ I~ lIKLIHll N V I 4Hcvwltl rvflrlllM

IKM 11% ~II r«M OI V(~ IN Nit( wt eaf

f ~ 411
H lr«MTLC HlfM~ I CNal(ltE It SftlEL IC

Slew I~ ttr(eric rll~ NHIN V NI~ I(tHtt I ~ ~II~ leK Htt a(aw taco Hlrlcl
M llo fst I~ tvv resort cwfrw Ml
W Ita IK OHrflIM~ V Nflf(TMfMtlItis Mt\Ster'll Irl NM(cllNN IH Ial
KNIIIO ta»IKI OW

IS IK 'IcoN ~ ll(HHIN(w HNNMef Nw
~ IN lift»KIHLI Ml (N NEIN
~l(lt(HTININ ILHIMKrf

I ~ 1»111 ll tlt ~IIIH4(ftrlH HLK KL~ Vl~
~I ~ I~ ttlMHI~ 'VlaE seearL ttlHIIH

M Mrllll~ I Vl~ ~Itll I~ N VMWMIN
MIHLI HLTI ~ HM.(le(.LOO Ol

e IH I ~ 1st rkl~ I el» cre N OIMEHM

M
%err(v tf ML Sr%I(r«N tllstl

~ tHllltHrl~ IMLN Hle ~ at H OTMaakc
MK al K\ SfMlrrLte to%sf%

H IHMtltIN Sf%I('I ILHrW,CHISEL'I)
I rrMIEILC I(V IC«THMI (OWCIW Isl

~ I~ Iav«at IL~ %4TH H ttv«KH ~ ItfK
CteKCIIHS I~ N t«H I~ Ml trLTf farl,( ~ I

Nres«sr

~«(eerwrrr~ ~ «% Oalta
Y

Isa »Car

f.» I ~ Vl4

CoorsCNLIKWII~ OEVE OVI~r
~ON«frrv J

~Oow to/ %%
Msa LN

I~ ~

Ir4 ~ ena

~ WO

~ OllaQ
g IVrr ~ 4 4

SJ( (4 ~
Iafro

4

~ I tr~ IK VVII~ (1 ~ I(KL Hlwl(~ Iw elle Ke ~ IIHvr ~ I
SHH IH IVHHIINOKHklfr C(rll V IK Ke M((LIIMII(IIIN OI Narra

coe.

fef ~ IOIO fl'4
~r ~ 1~~1+
I~ eKIlro IIVI~ MM(r ~ M~ NI'IHI
I, (, ~ . ~ arl Irlfle tt ~ ~ ~ ~ ~ It rtlt
1, ~, ~ . ~ ~ ~ IIM(e ~ I~ cr ~ I~ M

~ I.IJM erl Irsllr ~Itw rwf. (Ipltr~

1. ~ CaM14 tra»(flea Srl Mt ~ ~ .Cb I~ rt
H ~ IIIK~ IHIIV411 II»ILL 1st I ~ I~

~ IMI~ I ILSIHKaf ~ ITIN g~ NISI SN( ~ ) ~ Hl rt»
~, HI%M I~ ICEIMI V ~ IHK ~

~ tfl~ tlllMIIITS)A rrl'Hal
~, I,LJM a» I~ IMP(IINltl( Itt Kr~

~ ~ ~I~(Itr s((II)4% tll~ OM'llr~

~ I, ~I ~(IN M rK (NIHL (1(e ~ 141 Clr ~ IIII
I~, ~I~(IH a»l Ill»'er lrl tM~ I~ I I ~ I~

C

~vewvee rwslreevrw a
w111 HVsWHfteo

~r Het
~r.«ev(H'4
~ wo

«Lle»e«vrlt Hv ere«I free Nevr

~ VKLW vrkl vv wvw«I wvv

~VIS

C14 I lo ~

I%Ma
H Cae

retie Q

OOOH 'fNr» e11cl
TLMe

IO CN

LH ~(ewLrlcww«e
~reer H wvKa

MASIIIRGTN PISLIC PORER SUPPLY SYSTEH

RUCLEAR PRMECT RO. 2
CONTROL ROO DRIVE IC

SYSTBI PSIO

F

4



~4 SCva

Q-4

~ So(

SCt are fo<ec sacs AAKo(<a

Mls,

nna

Esereol

so sees ro «aa

toll

f«I I~ I ~

ssa«ISA<lee
NOIICIaa IIL
a<Is IVL14lo

feN K
PNI

C«well 5

4
—--as t----.

i: .'i~

QIKso KKK«
~44 C (Cre les
~Cfa SSLCIS ~

«lf4As Ietraf

Qr.e

~ rare e«I
QQQ)

,I es of a«e

~ earl rest
I -Qg3>
~ sr rl«4
I -5ig3>
~ «ore NN

~eD

CIOS<S
Sate«N(0

Osa« la Cts

~sore
DU leleleo

~I~ I

es« Ke<AIN

Io
cao

\
as\I re ef
~«AMN«re«ar
~et sore «

l C4
I

~ Ies oe«aa ss car

Ieel L

ICa I~

Cev

ssf otal ~ tla
gseei ggDEJrg
I ~ Sf(L~ Oa Nllte 5151(S tll~

~ C. ~ "0, sfs I~ SI(el N

~(EJRA
~ II I ~ I ~

col Ie»
I, c. ~ . ~ . Ses 5rslcs I(~ cel.ll«

J ~ Il ~ No~or a 5 5
I«le« SUIK }LIES)f

Sls~
'e /0P.~0 I

~ oa rfr ~ Se«KeO(CfEs f5 N Ces

~Irae«
~VL.CV

~ leer ace'1
foe'ec
~Lcfaec«

L
Oa 0 Oa'

Ue« INIUA See«o 4 D««ro IDU«Ul IVU~ <ea«o s IU«UDNU UD«
Uveafl «Ir ~ ~ ILeeel NDS «reesa eDLI tl~Caser

«Aesa
IltIra fc Ii)

ISN
~ III

lo lo fatal Lo
IlaCe

rotaA

I«oa

L v Nvrv e«et INro ~ ea eeelMIL roa
~UND«'r« I tears ~ ~ I«ID«

~, Hresf l««ecol e ~ leo s\ Ulc«e« UN
~ I Ul l«eo««D ra ~

L re«at ~ 4 ~ eel ~ H ( ~ 4 slew« ovc
al «I lflrle ls re
race«I ~ rN oriel« rlrWLIIVlocal ~I

I, ao«I IN «M«eoe («N(l«e te« sero«aar«aUM s4 NDMAI rer«l (aM<1««14 It
~UK rt raa e«eLIS Ir~ ~ I

~ «<Uar vaarf ~ «K 4a Ut ra ~ er \far
isa

~, (IC(rl ~ I Pll~ Is V <D«<(laf elis Nate
~lttlll~ tlaltslsl N tl~ lol ~ Iel ~ it(el
~ (Illa(~ lsrll Sll( ~ I~<I le (Notte«Ktell~ fsc loll(Atill(a lrt( AN tNCIN
~ Ialt 4,

SL 1st La<at(to ~ lelallsl(lf14» V IAIIIWals
~ Ic Ieltl«e( ~ I ~I'l lr(EI (CIE'SOSOL

L
Na A ~r--

e I Na l'II
ICUO

I
L<1 LP

a SO
aafeaaaso<. 'I

tact SLOCE

~«o t'1 C )
I I sea'f ee eefff, c

la t( a< KA
~so el C Iare IOKC Lra LO
~ SI

\«KN

EL(�«l<«

fOlla
~eels tK

«Sf«Mr(

~ II«MS I

t4114

Ces

14110

0- I tal fEe<'sr<«

~<AVUL5 ~ I

1all<

saa 111
oa 0 OL 0

~Lle«a
~ e

@ra

I
(Dee« l««r»

re ~ra ~
S

RAV 14 npa II «l clerltre( ~ I ~ (alit««en NE tl(~ Illa Ie
'(ellis SV«( ~ ~csfferncss ofslse«lc
Ieo'1(0.

IC CN ~ I ~ IN(~ a AI~ LIKS Slee((.IC 4I
CKONI~ C troll~ Ill

CS IK'l< NLI<~ 1«S( tc 4tls IN NltC Nlr(Ket,

1 ~ . «L(lnt eel ~ Ical <4K<I<~ 1 ~ Ice(1 ~ ss
se«e« I~ IN(sist pNI NNIILv 4SIIIN
~Nt, Isl tel'IINC NV Keel ~ SACS Nltl<C
1( tl~ tll Al t«s'N«el CNII(lat, Ncstl tN IK SNa1ll Its V sall((tl folic
~ Ila Sets<(Nels IK aslflCIS ~Ill tse fea

~ ItNIII~ PKSSNC ONP

ls, IK 5(IUI ~ Is(suit Inw NeasccKof 51«rt
I~ IN ~ cttltKt enf sic (Ls as<IllIIE(ff(cs((e see Nee(o(KS(f

ll N«vlercoe «o«Us '«I Deca ll sa««III raD(D«a«««rase» «UIU (D««r« le«r« ~
~e«el a««1 ~ « tar«I v tsva wa o«as«at
~eve« «aar «SNNr«a. rea oleeal ~ Nl«aK~rsael PN «r« ~ Ne«eeeef v se«rf Ul «r L

I~

Ill�(

~ I~

I ~KA«K
1««

I ~ P

cca«4SAIN« ~ I I
I ~

sate~ Eaaf
Pa«a

}LO
<04

Csoea ~ rCOCL«4SAI<t~ 1«NESUII ~
folla

SOIOA g flare ~

feeILIIt
'la CA«

~ 011 ~

I
~0 CAS SIP «J

Kr(elec KEN
ICALLIC

ll. ~ I ~ lel Nol(~ I (Sall ~ (1<SN I~(4K<IIVIelle Ke, Ks ~IIII4 15
ISNS IN IVS««lite DLI,NUII~ Cl ~ I'I V tK Ko ~ IC INat
<INIIIICNIIS~ IAN«e
Ke ~ IfI

K tr«eel s«u rD «v «UM or ~ el wrr«o
~ea M s«NU« IDM Del v Dao'eea rerM«M Kks«NIIIDI«e«L

I
IAO I

Slt E ~ 0

E ~ 4

P4teo
04«l

~UV«AN«fr l««of o«V VANe«
eraEII savtaal Ut(pee

«Nve
<II«
~ «I~

ESO t~ (0-O

~
~

efe

~r
Ia

C, ~,0 40 I~ IIPN tl~ Iel NNI
~, IN(IN PNII(114S 515 IN
~ titles ~ Is((awe( SINKI
I teKE'ls IIIIIWII~ It(el ~lnfN Ss(C ~

~ Pa(lj lel(la(Ifv tlflK~
CNI~ IIIN PINS

1,,(, ~ ~ .Ofa.sl(f<« It<Ice SIC(

~ I~ NICIN KC(SC tls, tl(~

II. S(ICIN I«Serac (DIN< IlCS ~ Iel
II, ail<fN safes (LIN V 515 tll~

< II~ III ~

<11'I ~ I ~

I ~ I ~

Nf~ '«'I\

Ial al«
Cllene ~

~ 15 I~ I ~

Ctl I~ll
l)l I~ I~

Naca«to<art% DK Ur vv«114«(«s«L
e

«sae fere rc(UE ea« Uae(U«ac eaerlssl

CANt «al(e
PLIES

~4 CUI

'leo Iaasa Ke(CSA DS«
UW KS s««O«aaf(f )SSL

i
~I



j



e
! ) . ~ ~ ) ~ ) ~ Iet I ~t ~I IR I

I
/'

a »M ~ '
a»lv

~ \ ffl
ffe av ~ ~

I

~ twNe ~ »leer»a
)

~ »ee eeet v I~ ~ I
I

I ~ ~

3f

( IL
la»

~ M' eat»» eve '»»V eel
~ M IVI vve ~ I

Vl »a

V.
~ I t

~II
C I I
Ml ~ I V»l ~ ~ ~e)"ttr

I ~ ~ )»v aev»
~ »'I a ~ ~

(Iff) Rl
It

Ill(RJJRR JJWIPR Ital Iltral Irl Ite Ieelhl

I' »It»effttaee»ege eae»vevveea ~

~ ea IM

I ~ »a a ~ ~
~ »W

~e ~ a )Je e ~ ~r r v
) I.

~ M» ae »a»
~ e fftate

»» ffvt»
» ~ -t»t ~ %AU

~ ee vpt ~ eave»
)»I4 'R\ el>

I
J ae

I& ~Mal tr aff

.H
~ee

4 (}.,
~.

av
~I

v I el ~ al ~ ~ ~
~ W

~el ff ~e»e»
Wt)'!I ~r

)

~

~ ' ~

WIR!II:)" I.
a a ~ vv

)I&I.R

~a»IR\

t .
) ~

~ allvl

HQ
~ all

~ »»

p] $
~ ~ title»ee ~

~ M ~ ev»tr\ ael

~ ~I)rl'tI>» Q t

~ »eaa ~lt „ lalv

-[P—

F)$

C')

I='Iib I....
~ ~ \

JteeJ RI(te NffJR I ~ Ieff III Veat 4 ellaffraet
)r.ffll- fl

1
5

H tg1

)ve M ~

~ M.)ve ~ »
~ la

»
4 rJI I

'-+3 ['
»

41

I Lw"

l-I~ a

~ 'tv» a~all
~ ~"

»e It~ „» l»P l»el ~~ ~ »

=l4H
~r ~ t ev»

v- ~ W ~ 'P]
P ~ I

~ v av aee»e
~ Mva acr»

tee
~ a)

~ ~ ~ »av Ievl Ivff
»'e ~ ~ h»

»pr e

~ »M

......1 I')'"' Y,y'g-l'='
I

» ate
~ ~ I "I I\ ea—~

1

.!It-ev
~ ~ II~

~»et»weel v ee
}»lp>>

L.......~..l
w» awe

g

~ 4» llt

»

~ ~ eer ~ IIIlrev Iaeeff

~ ~ . » t 3
) ~ ~ ~ g
) ~ ~ I >

~ e»»a
~ 1l;
L ~

f

)
'::.ar,. l

»'

w ee

MASIIIIIGTDNPINLIC PO)IER SUPPLY SYSTEN

ImCLEAR PROJECT N. 2

GRIIROI. RIN DRIVE IIYOAAUI.IC
SYSTDI PAID



~ )vh I
~~ct
~te I ~
~ar)I ~ f- ~

r «4 r C)Va«vpa

~ PN ~ la \ ht I ~ I

Ipl>44/IC gl)AS 'hll ( lrralal Iee I rlaaN

I
) ya

5
4,

I
cte

~ IIP I
~I

Itl
I "I

4

rel tt

~ ra

~ ~ 4 b.= IN

Nl IPI

~t ~ -I
~ I ~

~ KMM S )CVCS)I

v—
~ ~

rv ~ ~
~y 4t,h a ~

vvht

Quid~*. -*q).

S e3

~«er
KKa«V«K CC«l agila ~ K\ ),14 ~

hot ye
«cat -r l«WI ~ 4 ~ I «Y '«4

~ ~ rra« ca%I 4 K ~

~QBtKSP«c II't~la
&III"

Kl I t Cl ~

s I 8 I 4 ret )leae
4

~ e«K tatal«Kaal ~

~ I
~e )Catv
«Ice«ha Krv ~

)—tt K r ym~fI)
Ml ~ I IO

le«
~IN

~a

la PCOS

I
L )g+

~44~ VI >~(
ea t\I ~

VI44I

laele)NKtl ~4 ~

re

Vl«K

a It 4«aa

\ KK a«hva«
~I I

PJ
~4 Ill

I~ I~
'VIKrl
—

re)a

'. B;Q'Rj
~ VK~ /a a tea ~

IPS Ii ~ terIKI
I ~ la ~

~ al 144
~e ~

~ 1«V
~4

Kl 8 raa
~ ~ ~ KO ~ It

Vyb
I ty )

~—.-

fe ~

C,

Bi?dD
~ elht ~ ~ Itaa ~

I—gr.-.- ~ I

'Illllee

IOKa Kr - tall@

~Nhla«O'll ICV

Qj
I)

~ ~ ~
~PK Kr IKI

Ka

N9 —,—
g

rbh ~

I «

r ~~ ~S

P )!CT1

CCC; —Ln~ -'e

I~ rho PCK ae I«KI

)e tIN ~ la lethe Kl aKIO
41«ve el PSae hrKI

~Ctl

'W,T'(

L'-~

IIII)IIgg~ III' IKataK PN ta
I~ tl

h

Rp pluck 5 FSAC

P juR< g 6-S~



I 7 I 0 [ 10 ) l4

50 ~

««4 ives«« ~ I~ «4 s««e««vresws ve ~ ~ H H«

Rtr Srl seCL lsssCSIMl%.
i COHIAOS ROD ORIVC HID 515 I'SO
t CONIROS loo DRIVC HID $1$ ~ CO
) Dcasor sfac«KAIes-
4 HrDRASAIC CONIROI IN«I
5 fWNIO 5 Sflssrarl $ 1AOOSS - - - -- - --
0 flOCf55 D 4
1 RCKKIR weN If««It 51$ faO ~

~ NCACIOII RfasRC Also ~

Hft IN2$ $$2
~ asyCit Niio

CHICI2 O10
Criait'AOO
C NeKS2 0001-'Aa IOO
Cb/ Clt'1025
~ N/G)1 1010
~+015 Oso

fv

fcvfOot

rnioNAW*l
~X

I

JL ~ISI Nl fl
0 SA 11

fcv
I'001

I OIIIA lel
IIIAS. I IS«
«CSSIL

I I Ii.ss bs ~ saet rsloi

~ ~ &s~ ~eV « ~.r rt «I«««5 e ~
~ ~ . el ~ ~ ~

«s« ~ I«s« ~ ress « I ~ I Ii H « ~
~I ~ H ~ se H ~ '

e ~ ~ «« ~ Nev H se I

~s ~ e H ve«e ~ « ~ ~ «I \see r,
~ sv

~ r e «s ~ ~ ~ ~ ~ ~ e ~ ~ ~ Av

NfI srs I ~ Al « eN
51'el I sl

51AI S«sNCA asree

saa lair 2

<l
-Q)0

-I-}--
loll I

KAfIrfs«
seAI[H

Cil«H SN

I

'n i
)Iaao Hal

as«C

Sal «411 5

Cte 2

21

I«re«lrAIIss 0001fKIIN

I'01 ~

0 INCR IK115 Dolls W'5 OHNN IKIS 5 CN IKHS «AIIRINAWAI

WlIIReN AWAI

OH I N Iei
NIIO

IA«vs

«el NI

r COHIAleSIIHI

~ISIRI

I sss«es51 I~ Alllr Ots

NO

atRIINNSAll
H

SNstssif

I
V«ltlSell
\ss«rlK SVCI OHl«sss ~ O'Ifl I

IA Ns

Irrs I 'vAIIN
I's«AV r Des'I

511 S«lf ~ Islilk IKII

~ s«es «e I~ Ai« H

~ 'va s ~ ol ss

IHA«e'H« I~ Aos N

Qi«
~«I 'I

W NASA
I«'H I s AS« N
~ I IAssSN Hl
Vol ~ s«N

ls is

1m«. As«ss
~ HHI Irl~

HS«I

IIASIIINGTNPISLIC POMER SUPPLY SYSTEII

RUCLEAR PROJECT IIO. 2

COtlTROL ROD DRIYE SYSTEII
PROCESS DIACRAN



~ »» ~

STOA'lsf» Nvcsses elsue sc seksks

ls»AISLE

sss s ~ ss» ~

isl el 0 SIII~ IEQIIICICIE
»Tt@Z

- '7 A~T. H IIELD I+CIITII CONTROL ROD DRIVE HTD STS"ILL»HA

HLLANDJSSR551L ~IIf~~t
I CONINOL NOO OASVC HTD STS tllo CSISCIT'1010
1 CONINOL NOO DOVE HTD ST5 I CO CSVCI1'Io)0
5 Dtfssk StttfsKAIION CN+If AOSOI HTDIAVLKCONIIOL INST CNISCIf DOOI
5 tuua tNISIOAAEIO STHOOLS----------—-Aa IosoI FNOCEIS DATA ~

Elf�

'lo1 0
1 Ntsclot vksl atssslt LTs ttso- -------- - DHIofs IOso
~ ISEACTSN ISCCSSC 51$ tLTO O)S/Ilf'Clio

CV

FCV
~

FOOf

IA

5IANATI»ssLTVA~AL~SAOLT,Fool

f .;., I

rsiHONAWAL
~kA

I~

ttv
tOOl

IT»CION
VESSEL

~kl Itis
I SON DATA tEAIAH»wl IO SASSSOINS SHISHS

~ ISIAAOOHS ICICN IO SSSOCESS OAIA Ats ~

1 ~ Iousct os cND STSIEIA rllcN LHALL ot
SSOASSALLT FNOSI COHOEISSATC IACATSSCHI
515lfll, COSSOENSAIE 5IONAot TAWN l5 fHC
ALIEN»Alt SOVACt ss CossCCHSATE ftEATHLHI

J
STSIEII 15 Hol As VSINATEHI, TON DEIANEO
CCSsok AEOVSIEHENIS FDN SCVNCC Asfl Osssfllf

* OS HAICNs 5EC NEF 1

DEltlto
s» HAATHvsl Allow»os.c tusst SvcIAHI twtsSVAC

SHALL OC 50 t5IO,

~ I

NCCISCulAITON
5T'STCsl

SCAL tVNOC llwf sl
A

IOTAS SCSll

I OA

DIITCrAIIN 0005
FNIEN

FOSE

OINCN IKON OISTEN IKSFS

Fl

OSCN Af I St»S 5 SOSHE

fo HOVS

VIIIONArAL

COwl Nol
NOO

DAITC

COHIAssssst» I

TO Htul
rsIHCNAHAL

2$

tsSENI

s
ColsoCNSAIE

SICNAOE SANE EOSCsESSSAIC

5 AGE
'lf5

ICS Tt 1 ~ CCSSOE NSAIC
TNCAIssfNT 515ltll
EFSLSNN I

SIK1TOss

SATE I SOTS

." t

Dsfw vsA TEN
~Stst Cool
SCC NETC I

0IINNHCI15

FOH

COOS swll HC AOC I

DSSSI C KA ~

HA

SCNAss
CVSCISANOC SCKEN NO
~SSIIVHENI

ooos

I
HTDAAsAK

CD»I NOL
SANT

NINI
Cfft

NA Sll

~ NN 'lw

(I Iol-~C SSIA A
P~g)ace S FSAR

/gulls
q.g- 6a

Owe



OA
g c=
IXJ I

O
O o
n

~7
COO

~ g
~h) I

C/7

RMA RAT

LOCAT

FLOW GPM 10

1A

106.9 19.0
1429. l401.

SA

88 ~ I 8

LOCATION 10 11 1 4

PRESS. PSIG PR 0. PRts . PA+50.MAX P MAX'IN.20.MAX PIN 20.

LOCATION 21

FLCM GPM .34MAX

FL&l GPM 15.0 .0 15.0 .0 4

28

7.9
R+

71
PP+

56 9

PIM60 ~

PRESS. PSIG P!H.14 'IM14 pR P!M..MAX PIM60. P% 20.MAX

8
KGE 8

LOCATION

R~X~RT Og

LZHUXIELi
i~ DRIVES LATCHEO.
2. PRESSURE OF %ACTOR tpR) AT 1000 PSIG.
3e MAXIMUMCOOLING FL&f TO DRIVES.

I Tl!E COOLING WATER HEADERS
VIREO PRESSURE AT POSITION 1A IS SHOD

PRES AT ATION 16 SHALL NOT EXCEED 1510 PSIG
PRE RE AT L ION 28 SHALL NOT EXCEED PRI20.
L LOSS FRO4I L ION 30 TO LOCATION 20 SHALL NOT

XCEED 3 PSIG.

PRESS. PSIC

LOCATION 10

PRESS. PSIG

LOCATION 21

FLOAT, GPM 4,0
PRESS. PSIG

22

4.0
P 90.

12

15

23

13

24

14

25

15

26

4

PA+260.w P 50

27 28 2 30
w 56.9 N 0

P!H- O.MAX

SKMEEh.
1 ~ DRIVES I RTING.
2o PfK OF REACTOR (PR) AT 1000 PSIG.
3 ~ MAX DRIVING FL(M TO DRIVES

MCOE 8 512ES THE DRIVE WATER HEADERS

fOR REVISIONS SEE SIKET 1

THIS SIEET TO BE USED WIT~HR86CS+DIAGRAM~19144~
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PRESS. SIC

13 14 15 . 16 17 18 19 . 20

PRESS. PSIG

II / II

II p ll

LOCATION 21 X 22 23 24 25 26 : 27 28

CM GPH
' 3 6 29.6 . '29.6 AiPROX.5476

PRESS. PSIG 1167.HIN 731.l4!N " 256. l4AX 94. 7.7

II,/ / ~

3029

n

O
I

C7
XI

P1

QUITE KC
1 DR IVE SCRAWING
2 fAESSUREg REACTOR (PRII ATQOgtgSQ

8$ INCHES fKR SECOQ).

LOCATION 1A "
1 2

~ ~,SIKS THE INKRT AM) HIM)RAt LlS

3 ~ 5 5A ~ 6 7

FL(A4~ GPH 200 ~ 200. 200. ~18. 181 .. 181. I '
~

PRESS. PSIG 6 ~ -4 ~ 1141 ~ 1141 ~ 1064 ~ 010 ~ 0 0

LOCATION 10 11 13 44 15 -~ 16

fL041 GPM $ . 5. -5. 166

PRESS. PSIG PR PRE PR 988

'88. 'R
s1$ i18

/ /

LOCATION 21 ~22 23 24 25 27 " 28 2926

FLAI~ GPH 0.95 0 95 1448 &.53 -0.53 / 0 / /
P$ KSS PS IG 6 6. 65.HAX 45.HAX 65.HAX

8 9

5. '
~

PR PR

19 20

/ /

30

+O~~Ss ~
SCRAI44IIIG OF DRIVES COHPLETEO,

2 ~ PKSSUfK OF REACTOR tPR) AT 0 PSIG.
3~ INP4 CIQ SUPPLY ~ FLCM,

~H SIZES THE PCP4 SUCTION LltK
HINII%IH ACCIP4l.ATOR PRECHARGE PRESSURE I S 565 ~ PSIG ~

SEE SHEET 1 FQR ~ISIONS
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lo 20
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I1$0
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llso

1150

I54KSC

l1so
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215-214

Ilso

SA 1 ~

I'ISO

Il4
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1110

Iso

214 21
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21 21$ 2IC.KID

14 TC

I ISO

ISO
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12 24

I1$0

ISO

l150

NOTES:
I, DCFHIITION OF SYHDOIS

'ta Ieolcllls tacslvlc or 1Hc NKActoa

2, HAIIwvotcaaneo TKNPKNAtvats
THC ulvlwu 5151CV Otlallleo TENPKNAIVac WILI. Nol tvcCCO ISO Dco. t.
raou LOCAnoa I TINOINWI11WITH IHK rolloeleo Clcctlloe5.

vlxcwu lcup, loco. F.I
100
SIC
sec
154,

'50

200
150
150
1$ 0

LOCAII0N
21

2 ~
25
21

VOOE 0 tl
1$
11

VOOC A
VOOC C

IL
A weeeer CHMceel vvLIKN PNLSSUAK UIAIL oc Noo tvo leHWHAL~

ACCINIULA ION taccHANOC PPKSUHE 5HALL DC 515 PSYO leHAHAL,
540 PQO IAAAWANL Al ro'.

~ OKLKICO
C. LOCATION 10 ~ THC Cao COOLINO PATCH FOC55VNC 5NALL Nof OC LC5$ l1.

THAN tll ~ IS Fslo. Foa fHC CONDITIONS II»ICATKO.
D LOCATION 11 ~ VAKKWUDNIVC COOLINO NKOULACHKNTS'WILL NOT CWCCKO

0.15 OPUHNIIYC roa THC coaolnoas LISTKO VINHNHIDNIYE COOLINO
acoucacucafs et.l. Nol oc Less THM ozo ctva»ITK.

NAIIUUVALLOWADLCtVUP 5VCTION taC55VNC SHALI. DC 50 tslo,
taDCE55 DIAcaAV Hlo»<e 5IuLL oc vsto WITH Aeo roau PMT of
IHI5 Paoccss OATH@ Ir THKNE Mt'NYCONFLICTS DETWKCN THE
taoct55 DIAOIIAVANO 1HI5 FNOCESS OAT* THE taoCK55 ol'I*
5HALL oovcaa,
Dvaleo Scalu. THIS floe WILL oc olatclco Ialo THK $ (NAH 01$ ~

CHMCE YDLUUK FOLLovleo SCNAU, THIS FLO'W ~ lLLOtCLIWE AS
YALVC ~ OPK CLOSES Aeo A5 IHE %.NAN OISCHMOK YOLUNC tats
5Vallcs 10 K»IAL1HC NCACTOII PNKSSUNC AFTCN THK 5CNAN Ols
CHMSC YOLVHCANO THC atlcfoll vt5$KLtatsluat Hlvt t»IAL-
Ilto flOe WILLOC Divta'ICO 10 fHK NKACTON YCSSCL YIA THC
cao elfwlIAWLlec5 Al A PLDN NA'lc octfaocaf 04 THc atecroa
pa E SSI IN c ~lx. IAJ rrpaox. Is otv AT w tslo. aclcloa tatslvac.

ID.IAttaot 4 opu AT looo tfl4 NEAcfoa tacssvac,

Tais YALvc AttLIcs luucoIATcLY roLLovleo coutlclloa of 5calu.
taKSSVaf ' ILLSVOSKOUKN'lL'r COVALlitWITH aclcfoa PNK5Q»C.

Dlslce taC5Q»C ANO TKVPKNATVNCSHOTs la TAOLt I IS tea
INFONV*noN OWLT Aeo l5 THE OASIS FOII DKSioa ol'va5 5VI'
tLIEO fooltuCNT CSTIUAIKOLINE 5llts Mt roa Ieroaa*noa
ONLY, ACTUALLHIKSI1C'5 AS OK'TKNNINKO41 THE PIPINO Dcsloeca
SHALL VCcf TNC taoCKSS DA'TAHvl»HILCONEOVINCUCN15.

ALLVAIVCS Suoee Dl UCOC5 IL0, 0, AND 0 ME NOUINALUNLCSS ~

OTHKaelsc I»TCA

DCS IVI TfIN,
NCS fl

C~TIW~TCO INC

ISO ~$ 0 2$ 0

0.1$

240 250

~ SKE Olo STSTKH CESISN StCCIFICATIOIL
~e t INCH HEADED To CAOI HALF OF THC TOTAL OVMTITY or HCIPS.

tlO VDOC 0
A, LOCAnoa I) AAD Ie IN5KNT YALYC4001 A Closf50N Delve KWSKNT

SIONAL. WITHKNAWvALvt roor 0 cLDSK5 oa Dalvc vlf»NIAwsloaAL
001 DOC5 NOT 5TAY CLDSCD DVNINW5ETTLIM.

A loCATION I~ THE cao DNIYC WATta PNKSSVNC SHALL Not DC LCSS THM
ta ~ 2$0 PSIIL foa 'INK coaolfloas IWDICATCO

S. NOOK C

A. OCL C 1
to'.

Ht SIC DC4. F, TKUPKNATVNCLI5TCO IN NOTE 2 roa VOOE C POSITIONS
21 AND 14 SHALL Dc VSKOONLYTNDCTCNNINHIW THC NIWIWVtlPC WALL
Iaclacss le YICINITYOr THC Dalvt HOVSHI4 AAO ao'1 la DC'lcaulelao

5'lhtsscs Dvc 'lo THKNUALtvple5104 la oclcaUINHIO v»lwv 'tALL
Hlceecss IT VAY DC ASSUUKO THAT THIS TKNPKNATVNCOCCVNS LCSSTHM

~ tfactal or THE OtcaATHIO LIFC Or THC SYSTKU. SKC THK CNO
NTA Svsf tllOK5loa SPCCIFICAnoa 10 DETKNUINC CTCLlc SIN CSSCS OWE
10 THCNNAL KAPMSION,

c. Loc*noa 21 vo 21 THE tocssvac oaot raou Loclnoa n To 22 CHALL
NOT CWCCKO 425 Fsl AT 50 otV lOll ANT CND.

A LOCATION 2$ l HCCATIYC AON NATt NWHCATKS FLOW raoa 1NC NClcfoa
THAOVKH THE Dalvt Scil 'INTO TNC cell TNC NAAHAIVLCAN alit FNOV TNC
1HC NKACTON CAN NCACH lo etV tCN Dalvf

A LOCATION 24 10 ts THE tacSSUNK coot faoa LOCATION tl 10 ts SHALL
I»1 ClCtlo»t tSI lf 10 SPH roa lav Cao.

F. Ncstoelc THN or rcveoot Is svca THlf scaAU Is COINLETED otroaE
fCY+002 STMIS 10 CLOSE

A Stela DNAIN vlLYC roa MO YKNT YALYC folo CLOSC WITH l SCNW SICNAI

~ VOOC 0
l. DLLCTKO

~ loclTION tr THE SKNAV DISKHIACE YOLlhC SHAll DE Sllco 50 IHlf
TNC HCSULIIN4 tacSSUNC lrlta oo tfacfaf Slaoet IS LESS THM 45
PSIL

KINO DrJf~
I 4
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5. MODE C-
A. COfAITIOHS LISKD FOR MCOE C AEPRESEHT THOK CON)ITIONS"RICH EXIST AT

10 PERCENT Of'=TIK FULL STROKE IHSERTION.

8. TFK 546'. TEMPERATURE LISTED IN NOlE 2 FOR KSE C POSITIONS 23 d 14
SI(ALL 8E USED Ofd.Y IN DEKAMINIHG 7HE MINIWMPIPE VALL 7HICIINESS lN
VICINITY OF THE DRIVE HOUSING AIA NOT IN DEKAMININGSTIKS%:S DtK 70
THERMAL EXPANSION IN DETERMINING.MIRISHVALL THICKNESS IT MAY BE
AS~0 7HAT THIS KMPEAATUAE OCCURS LESS THAN 1% OF Tfc Of RATING
LIF= OF THE SYSl:.M. SEE THE CAD HYD. SYS. DESIGN SP CIFICATIOH TO
OEKAMI'K CYCLIC STIKSSES.OK TO TFKAMAL EXPAHSION.

C. LOCATIONS 21 TO 22 -.TIK PFKSSUIK DROP FIIOM LOCATION, 21.TO 22 SHALL
NOT EXCEED 436 PSI~AT 90 GPM FOR ANY CAD

INITI(NOf'YMKLS

/ IM7t ATES COFAITIONS f'R 0 FLQ4 RATE ~

IFAICA 7IK SAM: COFAITIOH AS LISTED UFAEA f4XE A.

PR IIAICAKS SSUAE Of'FK REACTOR

2. MAXIN'FE RATING K&%%RA S-
THE MAXIMIMSYSKM OPERATING KMRATUIK5 WILL NOT EXCEED
FACH LOCATION 1 THROUGH 30 'VITH TIK FCLLOWING EXCEPTIONS.

LOCATION MAX lEffKRATUAE
(DEGREE F;)

200
546
546 ~

280
280
200
180
280

MODE A
MCOE C

MXE D-

27 280
MODE A-
A. LOCATION 12 TFK RETURN LtlK PIKSSL~ SHALL NOT EXCEED~

PA450 ~ PSIG VllH IIK CAD COQ.ING VATEA FLOW RAK AT 0,20 GPM/
,DRIVE ~ PRESSURE IN EXCESS OF PIH50 PSIG UNCEA THE ABOVE
COM)lglONS VILL ADVERSELY AF'FECT CRD OPERATIOH,

8. LOCA7IOH 16 . TFK MAXIMUM ACCPOLATOR CHAAGIN(i FJKSSUfK SHALL NOT
* EXCEED 1510 PSIG. ACCUMULATOR PRESSURE IH EXCESS OF 1510 PSIG

VILL CAUSE CAD DAMAGE DURING A SCRAM,

C. LC:ATIPl 20 TIK CAD COQ. ING VAKFI PRESSURE SHALL HOT BE LESS
THAN PAF15 PSIG FOA TIK COFAITIONS IFAICAKD.

D. LOCATION 23 «MAXII%P4 DRIVE COOLING IKQUIFKFENTS VII.L HOT EXCEED
0.34 GLRIVE FOR TIK COIAIXIONS LISKD~ MINIF4P4 DRIVE COQ.ING
FKGVIFKFKHTS VILL HOT BE LESS THAM 0.20 GPM/DRIVE

4 ~ KOE 8"
A.. LtXATIONS 13 d 14 ~~t SERT VALVE F007-A CLOSES ON DRIVE INSERT

SIGNAL. VITHDRAV~gALVE f'007-8 CLOSED ON DRIVE VITIIRAVSIGNAL
BUT DOES NOT ST Y'LOSED OURIHG'SETTLING.

8. =LOCATtON 16 TIK CRD DRtVE VATER PfKSSVIK SHALL NOT„BE LESS THAN
P>~250 PS FOR TkK CCIAITIONS IIAICATED.

fOR REVISIONS KK SFKET 1

150 OEGfKES if ~

D. lOCATION 23 - AKGATI7E FLOW RAlE IM)ICAKS FLO4 FROM THE REACTOR
'HROUGH THE@FIIVE SEAL INTO TIK CAD+ TIK MAXINP4 tEAK RATE FROM THE

AEACTOA CAN FKACH 10 GPM FER DRIVE
E LOCATIONS 24 TG 2 'TIK -PIKSSVHE DROP FROM LOCATION 24 TD 25 SHAll

NOT.EXCEED 162 PSI AT 29.6 GPM FOR ANY CAD.
~ F. RESPONSE Tl& Of'CV-F002 IS SUCH THAT SCRA< IS CQ%%EKD BEFORE
/FCV-F002 STARTS,TO ClOSE.

G. SCRAM VENT-VALVE F010 Ate DRAIN VALVE F011 CLOSE VITH A SCRAM, SIGNAL.

MODE D-
A LOCATIONS 24 AFA 25 A IKGATIVE FLOtf RAK HEIK IM)ICAKS A TRANSIENT

COIAITION IN VHICH FLOE FROM TFK VITIARAVLINE PASSES THAOVGH THE CAD
AFA INTO THE fKACTOR DURING SCRAM THE DRIVE ACTS AS A PL% TO CHAACI

-TIK SCRAM DISCHARGE VOLUME TO A PFKSSUlK ABOVE THAT OF TIK AEACTOR,
I~DIAKLYFCLLCLIING SCRAM, TIK WllHDRAV LlHE VILL IKJCCT VAKR TO
TfK VESSEL UNTIL TFK LOSS OF THIS VATEA IKDUCES THE VITINAAVLINE
PRESSURE TO APPROXtMAKLY THAT OF THE REACTOR

8 ~ LOCATION 27 THE SCRAM DISCHARGE VQ.UIK SHALL BE 512ED SO THAT THE
IKSULTING PFKSSVIK~AFKR 1005 STROKE IS tEStS THAN 65 PSIG

PROCESS DIAGRAM 112D1448 SHALL IK USED VITH AM) FORM PAAT OF THIS
PROCESS DATA. IF TFKAE ARE ANY CONFLICTS BETVEEN TIK PROCESS DIAGAAI
AfA THIS PROCESS DATA~ TfK PROCESS DATA SHALL GOVERN.

A, ~
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C/l LOCATION 18-"1

8. D SIGN PRCSSURE a 7ctceRATURE GtvCN BCLcAC tS roR INFORMATION b'av Am IS THC BAqlS r'OR StGN Or 8|4RS'SUPPLIED
'QUIPS:NT.ESTIMATED L(NE. SIKS ARE fOR INFORMATION OF4.v. ACTUAL LINE St fcs AS DETERMINEO BY THE PIPING

DESIGtKR SHALL FEET ltK PROCESS DATA HYORAIAIC REQUIfKFENTS ~

I
iA-18 2—4 +g 3A-38 6--9A

~
9A-ii 7A"78 78-7C 11 12A.. 1 A-158 .. 158;(SC

DESIGN PRESS, (PSiG) 1SP,

DESIGN TEMP. (DEG f) 150.

150 ~

fop

1750.

150.

1750

iSO i.,

1750.

150.

.1750.

150

175do

150. a

1750.

150.

1750.'

Spa

1750.

fSpe

1750.

150

ESTIMATED LIPS SIZE
( INCHES)

4 0 4,p 2+0 imp ~ ip f.S 1.0 d.75 '8.0 1.0 0~75

LOCATION 12A-12 16-16A 17 18 19-20 26-26 A 21".22 24-25 27A-278 ~ 278-27 27 27C 27C-270

DESIGN PRESS. (PSIG)

DESIGN TER (DEG F.)

ESTWATCO LIFK SI2E
( INCHES)

~ t
~ I

3.0

1750 ~

150.

2.0

1750
'50

i.o

1750
'50.

1750.

150 ~

t.p

1750.

150.

1.0

1750 ~

150.

1250.

280

0 75

1250

280

1250

280m

10 0

1250i

280.

2+0

.SCC Cte SYSTEI4 DESIGN St CIFICA.ioH..~
"TO SAW CCretTIDNS AS THC FEEOuATCF(. tt ING (BV OTHERS)

~ o ~ 2" HEADER TO EACH OF'lew TOTAL QUANTllV OF HCU Se

Ctl

e 5
CD PTl
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013.045
(4.6.1.1.2.4.1)
The scram discharge volume header p
and contain all water discharged by
during a scram'ndependent of the
quantitatively how a minimum vo'Lume

-drive is required since approximate
insert the rods with up to an addit
for cooling.

iping is sized to receive
the con.rol rod dr-;ves

inst rument volume. Show
of 3.34 ga l lons,per

Ly 4 gpm is require" tc
iona L 0.34 gpm required

4

Response:

The 3.34 galLon minimum volume requirement is in no wayrelated to.the 4 gpm drive inser t flow rate or the 0.34
gpm cooling water flow rate. 'The nominaL 4 gpm driveinsert f Low is the'olumetri c flow rate delivered to the
underside of the'ontrol rod drive (CRD) piston to dis-
place the piston in the upward direction and achieve
normaL 'rod inser tion at about 3 inches per second. The
0.34 gpm cooling water is also delivered to the underside
of the drive piston and f rom hera it is discharged to the
reactor pressure. vessel (RPV) via an engineered f Low
path up through the annular thermal sleeve region between
the CRD piston mechanism and the CRD housing. On the
other handr the sc r am discharge volume is'i zed to provide
a low pressure discharge point for the volume of water
above the drive piston, displaced during .the period of
scram insertion and an additionali conservatively definedi
maximum Leakage from the RPV to„ the top of the drive piston
during the scram. The volume of water over the drive picton
of a ful Ly withdrawn CRD is 076 ga L Lons. To this i s
added a conservative 10 gpm Leakage flow f rom the RPV for
an extended period of'0 seconds ~ (Normal full rod insertion
is complete in Less than 3 seconds.) Finallyr some more

'volume is added to accommodate the air potentially trapped
in the SDV so as to assure that the SDV pressure at 10
seconds after the time of scran initiation is (65 psig
The sum of the 0.76" gallons displaced from the top of the
orive pistonr the 10 seconds of 10 gpm post"scram Leakage
f Low from ~ he RPY and the free volume required for the air
trapped in the SDV adds up to the specified'minimum value
of 3.34 ga lions per CRD.
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g. 010.046
(4.6.1.1.2.4.2.2)
In Figure 4 6 5b and Drawing N528i pressure transmitter
(N005) transmits a signal to a pressure switch (N600)
in the pr ocess instrumentation panel in the control roomi
which energizes an annunciator in the control. room .at any
time pr essure in the charging header falls b Low the set"
point Explain why an alarm on high is indicated for the
pressure switch (N600) instead of an al.arm on Low which
would provide protection against charging header pr essure
faL Ling beLow the 'setpoint.

Response:

The charoing water header of the Control. Rod Drive (CRD)
is monitored for high pressure since high charging ~ater
header pressure ind icates the "existence of an abnormaL
condit ion in the CRD hydraulic system (e.g.r such as a
failed close flow control valve). The pressure indicating
switch on the charging, water header (C11-N600i is set to
actuate the contr ol room annunciator if the charging water
header pressure exceeds- a.nominal 1510 psig setpointr
(the alarm is actuated on an increasing pressure). Neither
sustained high charging water pressure nor CRD dr ive water
pump operation is r equir ed to successfully scram the plant.
Each of the control rod drives has its own hydraulic
control unit (HCU) whi ch operates independently of. any
others. Scram is achieved on either HCU accumulator
pressure or a combination of accumulator pressure and
reactor pressure. Each HCU is safety grade and has its
own accumul ator . The condition of the accumulators is
continuously monitor ed by the Reactor Nanual Control System.
Loss of pressure andlor Leakage 'fi om any of the accumulators
is detected by PSL"130 and LDS"129'espectivelyr for each
accumulators as shown in Figure 4.6-5b. Both occurrences
are annunciated and a Light signal identifies the particular
scrap accumulator ~ Thi s inst rumentati one existing Local Ly
at each HCUr provides the necessary indication of accumula"
tor charge pressure =irrespective of the pressure in the
nonessential char gino water header.
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Q. 010.047
(4.6.1.1.2.4.2.4)
Revised FSAR Figure 4.6-5b (Amendment 16) does not appear to
show valves F129'130'131'nd F132. The applicant should
explain if this is what is meant in the response by "removing
the discrepancy identified above". In additions the revised
FSAR page was not provided as stated in the response. The
applicant should provide the revised FSAR page and describe
the revision.

Response:

FSAR Figure 4.6-5b (Amendment 16) does not show valves
F129'130'131'ndF132 because these valves were removed -from

the CRD system when the CRD return Line to the RPV was
e l imina ted.-

What is meant by "removing the discrepancy identified above"
in the r esponse to Question 211.134 (Later changed to 010.047)
is that by submitting revised FSAR Figure 4.6-5b the discrep"
ancy identified in Question 010.047 between the FSAR texts
N528 (FSAR 3.2-4) and FSAR Figure 4.6-5b was resolved.

The words "revised FSAR page change attached" referred to
FSAR Figure 4.6-5b.
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010. C4G

(4. 6 ..1 .1 .2.4.3. 9)

T" e text description of the scram accumulator indicates that
a check valve 'in. the accumulator charging L ine 'prevents Loss
of water pressure in the event supply pressure is lost. The
syrbol for valve 111 in Figure 4.6-5b and .Drawing M528 appears
to be that, of a no'rmally open globe valve instead of a
stop-check globe valve. Explain this apparent discrepancy.

Response:

There is
t xt and
"A check
of water
refers t
c Losed o
and when
di sconne

no di sagreement between 4.6.1.1.2.4.3.9 of the FSAR
F incur e 4.6-5b and Dr awing N528 concerning valve 111.
valve in the accumulator charging L ine prevents Loss
pressure in the event the supply pressure is Lost" ~

o valve 115 and 'to the "charging water". Valve-111 is
nly. when the pressure instrument at ion i s be'ing serviced
the nitrogen charging station is being connected and

c ted.*

+Draf t FSAR page change attached.



scram valve operators. This prevents the inadvertent sera;.,
of a single'drive. in the event of a failure of one of tne
pilot valve solenoids..

4. 6. l. 1. 2. 4. 3. 7 'cram Inlet Valve

The scram inlet valve opens to supply pressurized water to
the bottom of the drive piston. This quick opening globe
valve is operated by an internal spring and system pressure.It is closed by air p essure applied to the top of its
diaphragm operator. A position indicator switch on this
valve energizes a light in he control room as soon as the
valve starts to open.

4. 6. 1. 1. 2. 4. 3. 8 Scram Exhaust Valve
C

The scram exhaust valve opens slightly before the scram inlet
valve, exhausting water from above the drive piston. Tne
exhaust valve opens faster than the inlet valve because of
the higher air pressure spring setting in the valve operator.

4.6.1.1.2.4.3.9 Scram Accumulator

The scram accumulator stores sufficient energy to fully',in-
sert a control rod at lower vessel pressures. At higher
vessel pressures the accumulator pressure is assisted or
supp an e y reactor vessel pressure. The accumulator is
a hydraulic cylinder with a free-floating piston. The
piston separates the water on top from the nitrogen below.
A check valve in the accumulator charging'lane prevents loss
of water pressure in the event supply pressure is lost.
During normal plant operation, the accumulator piston is
seated at the bottom of its cylinder. Loss of nitrogen
decreases the nitrogen pressure, which actuates a pressure
switch and sounds an alarm in the control room.

To ensure that the accumulator is always able to produce a
scram, it is continuously monitored for water leakage. A
float type level switch actuates an alarm if water leaks
past the piston barr'e and collects in the accumulator
instrumentation block.

4.6-15
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NNP-2 AMENDMENT NO. 17
July 1981

Page 1 of 5

Provide a detailed oiscussion of the sensitivity and response
times of the containment airborne radiation monitoring
systems for a number of containment background activitylevels., The background activity levels which should be con-
sidered are those levels in the containment that would result
from leakage through the RCPB assuming: (1) relatively clean
water in the reactor coolant system at the initial operationof the NNP-2 facility at power; 'and (2) the maximum level ofactivity in=the reactor coolant permitted by the NNP-2
Technical Specifications. In responding to this item, assume
both the normal and the maximum leakage rates'dentified in
your response to Question 211.115. Indicate your assumptionsin estimating the response times of the containment airborne.radiation monitoring systems (e.g., the preset alarm level for
higher background leakage and the plateout factor).
Res onse:

The two types of radiation monitors used in the MPPSS Nuclear
Project No. 2, for monitoring the drywell atmosphere, are theparticulate monitor and the noble gas monitor. The sen-sitivity of these two types of monitors is given in Figure'/~ 2-'H—.~1 and 2-H-~-S. The same detector is used in both
monitors. The detector's noise level is about 25 cpm. The
minimum detectable concentration is based on doubling the
background count rate. The count ratemeter range and the
minimum sensitivity of both types of monitors are:

Noble Gas

Count Ratemeter Range:

'1-4 x 10 7 /~ci/cc — 1.4 x 10 " /~ci/cc for Kr-85

Minimum Detectable Concentration:

3.6 x 10 /~ci/cc for Kr-85
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Page 2 of 5

Particulate
Ratemeter Range:

2.9 x 10-12 /~ci/cc — 2.9 x 10 6 /~ci/cc for Sr/Y-90

Minimum Detectable Concentration:

7.4 x 10-12 /pci/cc for Sr/Y-90

The quantity of drywell atmosphere that flows through the
ilter 'of the particulate monitor and then through the 2.2liters chamber of the noble gas monitor is 3 cfm.'he drywell

atmosphere sample is returned to the drywell. (The free
volume of the drywell is 200,540 f" ). There is a.charcoalfilter after the particulate and before the noble gas
detector. The filter efficiency of the particulate filter is

'assumed to be 100 percent. Similarly, the efficiency of the
charcoal filter is assumed to be 100 percent for all halogens.

The 2-inch diameter scintillation crystal, of the particulate
detector, is 1/4-inch away from the face of the filter tape.
The filter tape is 2.5 inches wide and moves at 1 "/hr..

\

As per the response to Question 211.005, the total'minimum
identifiable and unidentifiable leakage rate is taken to be
2.1 gpm. The total maximum identifiable and unidentifiable
leakage rate is taken to be 5.5 gpm. The leakage is measured
at drywell environmental conditions and thus the water density
is assumed to be 1g/cc. Based upon potential sources of
leakage (such as number and nominal size of valves), it is
estimated that 38.5 percent of the leakage is due to steam .
leakage. Collection of the identifiable leakage is not seal-
tight and thus, volatile radioisotopes can escape into the
drywell atmosphere. -Water leakage is assumed to be flashing,
and that there is an instantaneous mixing of the volatile
radioisotopes with the drywell atmosphere. It is assumed that
the noble gases are in the steam phase and the small quan-
tities of noble gases in the liquid phase are neglected. On
the other hand, it is assumed that the quantities of par-
ticulate radioisotopes in the steam phase are small and thus,
are neglected.

Decay was considered for the radioisotopes in the drywell and
for those radioisotopes accumulated on the particulate filter.
No decay was considered, however, for the radioisotopes while
in transit to the detectors and while in the noble gas'detec-
tor chamber (for the atmosphere in the chamber, exchange rate
is 1.55 seconds,'. It is assumed that plating, settling,
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impingement, etc., reduce the specific concentration of par-
ticulate isotopes in the drywell atmosphere by a factor of
1000 before the air flow reaches the filter of the particulate
monitor.
In order to be responsive to the question, the'ource con-
centrations used in this analysis were taken to be those in
T'able 5„of ANS/ANSI N237-1976, reduced by 1/100, as represen-
tative of "relative clean water in the reactor coolant". The
design basis concentrations, as per General Electric specifi-
cation document No. 22A2703F; Revision 3, were used as repre-
sentative of the maximum expected level of radioactivity
within the reactor coolant.
The criterion used, as an indication of leakage increase, is
the doubling of the background count rate within one hour for
1 gpm (additional) leakage. Each detector was evaluated with
respect to responding to the criterion. See Table 2~&96-1
for the re'suits of the analysis. D/o. O+g

In summary, the particulate monitor will meet the requirements
stated in Regulatory Guide 1.45 for the minimum activity con-
centration of radioisotopes in the reactor coolant. For the
cases where it is assumed that the design basis activity
exists in the reactor coolant, the background activity exceeds
the particulate monitor range. However, the detector can be
desensitized accordingly. It can be shown that if a reactor
coolant activity is selected based upon the guidance contained
in Regulatory Guide 1.45; i.e., if "a realistic'primary
coolant radioactivity concentration" is used, e.g., equal to
that given in Table 5 in ANS/ANSI N237-1976, and expanding the
criterion of double background count rate to the desensitized
monitor, the requirements stated in the regulatory guide will
be met.

The noble gas monitor, however, even though its sensitivity is
consistent with Regulatory Guide 1.45 requirements, would not
be capable of detecting the additional l gpm leakage within
one hour utilizing the criterion of double background count as
positive indication. The noble gas monitor does, however,
provide the most reliable and fastest means of ascertaining
increased activity within containment with 'unidentified leak-
ages higher than 1 gpm.
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TABLE 2+46&6-1

Page 4 ot 5

RESULTS OF MONITOR ANALYSIS

CASE

RESULTS OF ANALYSIS FOR

NOBLE <GAS MONITOR

RESULTS CF ANALYSIS F(R

PARTICULATE IIONITOR

a.. ttlnlmum n=tlvlty in
renctor cool ant

b. Min lmum bnck-
ground leak rate

c. Duration of beck"
ground leakage ~

ono dny
d. Un ident I f led

lonknge of I gpm,

Is Introduced.

Whon the background of about .

5 cpm Is added to the detec-
tor's noise level ofm25 cpm,
'the totnl cpm by tho detector
before" the event Is about 30.
With the Increase of I gpm

lonkngo, the count rate would
Increase one hour after tho
event to only about 32 cpm.

Tho bnckground count rate
would double ns n result
of I gpm unidentified
lenknge wlthln about 46
minutes.

a Minimum n"t ivity "ln
ronctor cool ant

b. Mnxlmum bnckground
leak rate

c. Duration of back-
ground lenknge ~

one dny

di Un ident I f Ied
I eaknge of I gpm

Is introduced.

When the background of about
12 cpm Is added to the detec"
tor's noise level of ~25 cpm,
tho total cpm by the detector
before the event ls about 37,
With the increase of 1 gpm

leakage, tho count rate would
Increase, one taur after

tho'vent,to only 39 cpm.

Tho background count'a?e
would double as a result
of I gpm unidentified
leakage within about 49

minutes.

a. Maximum activity in
renctor coolant

b. Minimum background
leak rate

c. Durntion of bock-
ground lenknge ~

ono day

d. Un Ident I f led
lenkage of 1 gpm
Is Introduced.

When the background of nbout
81 cpm Is added to tho detec-
tor's noise level ofW25 cpm,
the total cpm by tho detector,
before tho event, Is about 106,
With tho lncrense of- 1 gpm

leakage, the count rate would
incrense, one hour ofter the

-event, to only about 136 cpm.

The background count rote
exceeds the detector's
sensitivity. Analys Is
shows that lf tho'etec-
tor's sens ltlvlty wore high
enough, lt would take about
51 minutes for the back-
ground count rate to double.

a. Maximum activity In

renctor coolnnt
b, Maximum bnckground

lenk rnte
c. Duration of back-

ground leakage ~

ono day
d. Un I dent I f led

leakage of 1 gpm Is
Introduced.

When the background of about
213 cpm ls added to the detec-
tor's noise level of~5 cpm,
the total cpm by tho detector,
before tho event, ls about 238.
With the Increase of I gpm leak-
age, the count rate ~ould in-
crease, one hour after the
event, to oriiy about 269 cpm.

The background count rate
oxceods the dotector~s
sensltivlty, Annlys Is
shows thnt If tho detec-
tor's sensitivity were high
enough, It would take about
53 minutes for the back-
ground count rate to doubl ei
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CASE

Page 5 of 5

RESULTS CF ANALYSIS FOR

NOBLE GAS hIOMITOR

RESULTS CF ANALYSIS FOR

PART I CULATE MONITOR

ohio.ac>'ABLE~06-I (Cont lnued)

a. Hinlmum activity in
reactor cool nnt
llI n imum background
leak rate

c. Duration of back-
ground leakage =

100 days
d. Unldentif ied

leakage of 1 gpm

ls Introduced.

I
When the background of about
10 cpm Is added to the detec-
tor's noise level of ~25 cpm,
the total cpm by the detec-
tor, before the event, is
about 35. I>Ith the increase
of 1 gpm leakage, the count
rate would increase, one hour
nfter the event, to only about
36 cpm.

The background count rate
will double as n result
of I gpm unidentified
leakage, within abut 51

minutes .

a. Ilinimum rx:tivlty in
reactor cool ant

b, hex imum background
leak rate

c. Duration of bnck-
ground leakage ~

100 dnys
d, Unldentlf led

leakage of 1 gpm
ts introduced.

When the background of about
25 cpm is added to the detec-
tor's" noise level of+ 25 cpm,
the total cpm by the detector,
before the event, is about 50.
With the increase of I gpm-
Ieakage, the count rate would

~ increase, one hour after the
event, to only nbout 52 cpm.

The background count rate
would double as a result
of the I gpm unldentif led
leakage, within about 53
minutes

a. Max imum act iv I ty in
I en tor coolant

b. Ilin imum background
lenk rnte

c. Duraton of back-
ground lenknge ~

100 days
d. Un ident if I ed

leakage of I gpm
is introduced.

Hhen the background of about
165 cpm is ndded to the detec-
tor 's no lse I eve I of <25 cpm,
the total cprr: by >he detector,
before the event, is about 190.
With the increase of I gpm
lenkage, the count rate ~ould

, increase, one hour after the
event, to only about 219 cpm.

The background count rate
exceeds the detector's
sons ltlvI ty. Anal ys Is
shows that if the detec»
torrs sensitivity were

high enough, It ~ould take
nbout 57 minutes for the
background count rate to
double.

n. 14nximum 'act iv I ty in
reactor coolant

b. Maximum background
leak rate

c. Duration of back-
ground leakage ~

100 days
d. Uniden ifled

leakage of 1 gpm

is in .roduced.

Ifhen the bnckground of about
431 cpm Is added to the detec-
tor's noise level of ~25 cpm,
the total cpm by the detector,
before the event, is about 456.
Mlth the Increase of I Qpm

leakage, the count rate would
incrense, one hour after the
event, to only about 485 cpm.

The background count rate
exceeds the detector's
sensitivity. Analysis
shows that lf the detec-
tor's sons Itivity were
high enough, It would take
about 58 minutes for the
background count rate to
double,
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WNP-2

Q. 010.050
(5.2.5)

'The response to Question 211.007 requires additional infor-
mation. It is unclear how the comparison wiLL be made
between the .radioactivity monitoring and the sump Level
monitoring.

Describe briefly the mechanics of making these data
comparisons. What calibration and operability verification
tests will be performed for each independent Leakage
detection system'? Which Leakage detect ion system is to be
used as the reference for compari son with the other systems?
Do the radiation monitoring systems have radioactive sources
(check sources) -bui lt into the systems?

Response:

Radiation monitors are usefuL as Leak detection devices
because of their sensitivity and rapid response to Leaks.
After several weeks of fuLL power= operation~ a set Level
of background radia'tion will be established. Any sudden
or unexplained increase in backg'round radiation would
indicate a possible primary coolant Leak within 'the primary
containment. If an increase is noted' comparison with
other leak detection devices having a relationship to
each other wiLL be mades particularly the equipment and
floor drain fLow rate monitorsr and the reactor building
sump pumps activation on high sump Level. Ljsing the flow
'rate monitors as a referencei the: comparisons provide
indepen'dent ind ications of a Leak with in the primary
containment.

The radiation monitoring channels are redundant'llowing
cross-checks between channels. Each channel is equipped
with test sources and purge systems so that proper operation
of each individual channeL can be verified from the
detector through to the indicator-
A di scussi on of cal',"ibrat ion and operability veri f icat ion
tests for the Leak, detection system is discussed in
7.6.2.4.a.
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a. 010.051
(5.2.5)

Identified Leakage is determined during preoperational test-
ing or is measurable during reactor operation.. Will the
identified Leakage be measured regularly and recorded. If soi
provide the frequency that these data will be recorded and
indicate what procedural guidelines are to be used to change
the magnitude of the base identified Leakage rate?

Response:

The identified Leakage is measured continuously and the
leakage rate will be calculated and recorded on a frequency
of at Least once per day in accordance with the plant
technicaL specifications. The procedures describing how
the identified leakage rate is determined will include
provisions for showing the identified Leakage rate numbers
not exceeded the maximum allowable value of 25 gpm.

Each equipment Leak-off connection has been provided with a

temperature element which will identify to the operator that
a higher than normal temperature exists at that particular
Location.
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Q. . 010.052
(5.2.5)

Standard Review Plan 5.2.5 specifies that unidentified
Leakage should be 'collected separately f rom the ident i"
fied Leakage so that a small unacceptable unidentified
Leak is not masked, by Larger acceptable identif ied
Leakage. Section 5 2.5 of the FSAR does not clearly
indicate that separate collection of identified and un-
identif ied Leakage is provided.

Provide assurances that identif ied and unidentif ied
Leakage will be collected separately. If separate col-
lection is not to be providedi provide justif ication for
use of a common collection reservoir and show that a

small unidentified Leak of about 1 gpm would ~ be recog-
nized within one hour.

Response:

Identif ied and unidentif ied Leakage are collected sepa-
rately. Identified Leakage is collected'onitoredr
and indicated by the Equipment Drain System (see FSAR
Figur e 3.2-9) while the unidenti > ied Leakage is

collected'onitoredrand in'dicated by the Floor Drain System (see
FSAR Figure -3.2"10) . Section 5.2.5.6 refers~ in partr
to 7.6.1'.'3 for further ex pl anat ion. In subsect ions
7.6.1.3.4r 7.6.1..3.5 and 7.6.1.3 ~ 6 of this sections
the two separate collection, systems are described.
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010.053
(5.P.. 5)

Provide a List of- all indications available to the con-
troL room operator. for evaluating. and detecting uniden-
tifiedd

Leakage-. Show haw the operator wiLL deter mine
the amount .of Leakage by observing the indications that
ar e available to himp'ncluding the need for unit con-
version (count rate to gpmr etc). If the monitoring is
computerizedi discuss the backup procedures available
shouLd the computer become inoperative.

I

Response:

The follow.ing indications are available to the Control
Room Operator for evaluating and detecting unidentified
Leakage:

1. Drywell Pressure Recorders

2. Drywell Temperature Recorders

"3 to +3 psig
~ 0 to 25 psig

0 to 180 'psig

50o — 400o F

3. Drywell Floor Drain Total FLow
Recor der

0 — 30 GPH

4. Reactor BuiLding Floor Drain
Sump Fillup „Rate Timer

0 - 30 Nin.

5. Dr yweL L CooLer Cooling Water
Differential Temperature Recorder

0 -150o F

6. Reactor Vessel Water Level
Recorders

7. Drywel l Atmosphere Radiat ion
Nonitors

-353.2" to - 153.2"
"185" to +25"
"35 to +85"

~ 1 " 10 'CPS

The indications listed above have no definitive cor-
relation between their engineering units. For examples
a specific count rate indicated by the Drywell Atmos-
phere Radiation Nonitors cannot be directly converted
to a Leak rate in GPNr nor can a high drywell temper-
ature be converted to an equivalent GPN= Leak rate.
The indications Listed are provided as an early warning
to the operator os a potential Leak. The actual
unidentified Leak rate is determined by observing the
drywell floor drain system .flow rate on fLow recorders
provided in the Control Room. The monitoring is not
computerized.
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WNP-2

Q. 010.056

Your response to question 010.021 is completely inade"
quate. your design should be modified to provide one
of the following alternatives:
1. A Se i smi c Category Ii Qual ity Group C r t'orn ado mi s",

sile protected Spent Fuel Pool Cooling System
including the Secondary Fuel Pool Heat Exchanger
Cooling System.

2. A Seismic Category Ii Quality Group Ci tornado mis"
protectedr make"up water supply to the Spent Fuel
Pool and HVAC (the HVAC design environment should
be 212oF and 100% humidity). The structure above
'the refueling fLoor should be seismic Category I
and tornado 'missile protected.

3. A Seismic Category Ir Quality Group Cr make"up water
supply to the Spent Fuel Pool and the re ults of
an analysis which verifies that with the loss of the
structure above the refueling f Loori cooling with
only the Seismic Category I make-upi and the most
unfavorable atmospheric di ffusion conditions (X/Q)
that the site boundary does wiLL not exceed 25% of
the Limits specified in Title 10m Code of Federal
Regulat ionsr Part 100.

Response:

A Seismic Category Ir Quality Group Ci tornado missile
protected Spent Fuel Pool Cooling System has been pro"
vided which satisfies Alternative I. See revised Section
9.1.3.*
The valves pipingr and components of the cooling portion
of the Fuel Pool Cooling and Cleanup System are Located
within the Reactor Building and are protected form tor-
nado generated missiles. The cooling portion of the
system is Seismic Category li and wiLL automaticalLy
isolate from the non-seismic clean"up portion of the
system on Low fueL pool water Level. Remote-manual
startup from the main controL room of redundant active
components of the cooling portion of the system is pro"
vided. Safety grade cooling water to the heat exchangers
and fuel pooL makeup water is available from the stand- .

by service water (SW) system and can be initiated by
remote-manual operation from the main controL room. The
active components of the cooling portion of the system
are powered from Class IE sources.



WNP "2

The response to to question 010.021 has been revised to
refer to this r'esponse.*

*FSAR draf t page change at t ached.
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9.1,-3 SP" NT FUEL POOL COOLXHG AND C~~UP SYSTEM
I

9.1.3.1 Design Bases
T

The fuel pool cooling and cleanup system has beeh designed to
comply with the objectives set forth in Regulatory Guides
1.13, Revision 1 and 1".26 Revision 3 to the ex ent specified
in the following subsections. The system and e uipment are
designed to the classifications given in TableS3.'2-1~ g,J > ~

~4k lFP~~
5 +he system is designed, to remove the decay heat released from

the spent fuel elements and maintain a spec'fied fuel pool
wate temperature, wate clarity, and water level by ac-
complishing the following:

a. Minimizing cor osion product buildup and con-
t, ollwg fuel pool water clarity so 'that fuel
assemblies can be effic'ently handled under
wate

b.

C ~

d.

Min~zing 'ssion product concentrat'on in the
fuel pool water thereby minimizing 'the elease .

of fission products from the pool to „the reacto
building environment.

/
Monito ing surge tank water level to thereby
maintain 'a.poo'3. water level above the fuel
sufficient to provide shielding for normal
building occupancy anP. to cont ol stake-up flow ..-
rate from the condensate transfer system.

Maintaining the'fuel pool wate temperature be-
low 125 F under normal ope ating conditions.
The maximum heat load in the fuel pool under
normal operating conditions occurs at the end of
the 12th refuel'ng cycle at which time there are
2068 fuel assemblies in the high density fuel
racks. The estimated refueling data is given

Table 9'.1-3.

9.1.3.2 System Description
I. l, w.2'. f pre ~0)~~

. The fuel pool cooling and cleanup system low .diagram is shown
on figure 9.1-4. System pe formance data are summarized in
Table 9.1-1. Major components of the system a e summarized in
Table 9.1-2. The system is designed to dissipate the fuel pool
heat load Paring eaai3.ibrium or non-equilibrim fuel cycle
conditions.
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Following any seismic event or major plan" disturbance, i.e.,during abnormal operation, the system is oesigned to preventfuel pool boiling and maintain adecuate water level in thespent uel pool by means of the following:

e

ae

b

Ce

Automatic iso~tio~~ low fuel pool water level=of the Seismid~'o"oiling portion of the system
fxom the non-seismic, cleanup portion of the
system;

Remote-manual startup xom the control room of
redundant, active components of the 'fu'el pool~, ~cooJ.ing paztion of the system and initiat'cn cfsafety grade cooling watec, i.e., standby service.wate (SH), to the fuel pool~heat'xchangers.
Remote-manual, .redundant SR syst&a make-up to. thefuel pool and fuel pool level monitoring from thecontrol xoom.,
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If recuired,
care emaval
to the spent
heat 'oad is

heat removal c'apacity is available or the full
load during eithe of these periods, in addition
fuel load already stored. The system design
based on the data given in Table 9.1-3.

The system cools the fuel sto ace pool by transferring the
spent fuel decay heat Wough a heat exchanger to the reactorbuil~g closed cooling wate sys em. Nate pu ity and

'lari"y'n ae storace pool, reac or. well, and dryer-sepa-
rator p't a"e maintained by ilte ing and demineralizing the
bool water ~rouch a f'1 e~ demineralizer. In addition ta
"uel pool wate 8.emineralization, "he system will be used on .

occas'on to der~e alize suppression pool water.
i

The pool cooling and cleanup system consists of two 50%
capac'tv ci cula"'ng.pumps, twa 50% capacity heat exchangers,
two 100% filter de~'eralize s,.two skier su ge tanks; and
~we. recuired piping, valves, and ins xunentation. The pumpscirc'ulate the pool wate in a c'osed loop, taking suction from
the su"ae tanks, c'rcula ing the water through the heat
exchance"s and 'ters, and discharging it th ough diffuse s
at= the bottom o" the fuel pool and eactor well. The water
flows f"om the pool surface throuch scuppers and skimmer
we:rs to the surce tanks. Make-up water for the system ist ans=e red fram the condensate s orage tank to a skimmer
surce tank to ~~ e up evaporative losses. The fuel pool
pumps and.heat exchance s are located in+the reac"or building
benea& the fuel pool. ~ ~osM~~M mt ~~~+

I

Fuel pool wate is continually recirculated except when
dra'n'nc the reactor well and dryer-separator pit.

The'pera"ingtempe a u=e of 125 F is permitted to rise to 150 F
when the circulat'ng flow is interrupted for draining the
reac or well and drye -separator p't, or when larger than
normal batches of uel are stored. The fuel pool cooling and
cleanup system is interconnected with the residual heat. re-
moval system to supplement, the. pool cooling dur'ng refueling
in Ae event oat a larger, than normal batch of fuel 'is
st.or ed.

To es"ablish a c'-culating pattern of. flow in the reactor
, well and storage pool, the.diffusers. and skimme drains are
placed to sweep particles dislodged du ing refueling oper-
at'ons away from the w'ork area and out of the pool.
Fuel pool water clarity and purity is maintained by a cambi-
nat'on o filter'ig and ion exchange. The filter demineral-~

~

~
~

~ ~

ize maintains a, total heavy elemen content (Pe, Cu, Hgg Nip
~ etc. ) of 0. 1 ppm or less with a =pH range of 6. 0 to 7.5.
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Pa~culate material is removed from the water by the pres™
sure precoat filter demine al'zer units. The finely
divided disposable f'lte medium is replaced when the p es-
su e drop is excessive ox'he ion exchange resin is depleted.
The spent. filter medium is backwashed to the waste sludge
phase sepe ator ank for p ocessing in the solid radwaste
handling system. Hew filter medium is mixed in a precoat
tank and. is t=ansfe ed as a slurry by a precoat pump where
the solids deposit on the filter element. The holding pump
connected to each filte demineralizer main"'~s circulation
"Bough the f'lte in the interval between the pIecoating
operation and the return to normal system'ope ation. A .

st=ainer is provided in the ef luent stream of the filter
demineralizers to limit the migration of the filter material.
he two filter demine alizer units are loca ed, separately in

~
shielded cells in the radwas e building. Sufficient clear-

;„'ance is provided in the cells to petit emoval of the filter
elements from the vessels. Each cell cont~s only the fil-ter demine ali e and its associated piping. All valves are
'ocated on the-outside of one shielding wal" of the call> to-
gether with necessary piping and headers, instrument elements g
and controls.
Znstn" entation is p ovided for both automatic and remote
manual operat'on. Indication is p ovided in'he'ont=ol room
and pump room. Surge tank high and low watex level. switches
are provided. A local level indicator is provided to moni or
reactor well wate level. Control of flow to ox from the
reactor well can be accomplished during refueling. A fuel
pool high/low wate level switch operates a local indicatorlight and sounds an alarm in the control oom wheneve the
level is either too high or too low. The t=ip point is ad-
justable over the range of the skimme we'djustment.

v'ht.
ared'he

pumps are cont=oiled from~~the pump room>or thevicinity of the fuel pool filters.
A pump low dis-

charge p essu e alar annunciates in the control xoom and in
the pump xoom. The controls for. the emote controlled fuel
pool discharge valves are located on a rack in the pump room~1 ~ +
The open or closed condition of each ox these valves is in- ~&lV~.
dicated by a light in the pump room~~

he flow rate through the filter demineralizers is indicated
by a flow indicator on the pump, room panel.
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A high rate of leakage th=ough the refueling bellows assembly<
d~ell to xeactor seal, ox the fuel pool gates is indicated
by lights on the operating floor instrument racks and is
alarmed in the cont"ol room.

The fil e" demineralizezs a~e controlled from a local panel.
~ Different al pressu e and cogductivity instrumentation is

provided for each u~t to indicate when backwash is re~red.'ui~le ala~, differential pressu=e 'ndicators, anci flow
indicaio s a=e provided to mon"""- the condit'on of the.f"'lte demine a'izers.
9.1.3.3 Safetv =va'uation

The maxim~~ possible heat load w'll be the decay heat of one
fully. c:.re load of the fue3. due to an erne gency dump into the
pool. plus the rem~ing decay hea of p eviously discharged
bate'nes of fuel. The residual heat removal system. (RHR) can
be ope ated in para13.e3. with the fuel pool cooling and clean-
up system du=ing this condit'on when the pool has a geate
&an normal load and when its temperature exceeds 125 P. The
BBR system can be used in pa=allel with the fuel pool cooling
system to remove abno~l heat loads, as well as during, the

'ormalrefueling mode. The PAR s'stem w'll not be initiated
unless +e reac ox is in a cold shutdown condition. The
operato must inse " spool pieces in supply and discharge
piping and open no~lly closed valves to permit. the.use of
this system for supplementa~ cooling.
The fuel pool heat exchangers axe@cooled by the eactor
build'ng closed cooling wate system to prevent contamination
outside Ae xeacto'uilding in the event of a fuel pool heat
exchange= tube ai3.u e. The system can maintain the fuel
pool ~w ex tempezatu=e below 125 P when removing the nominal
heat load rom the pool with the xeactor building closed
cooling wa er temperature at its maximum of 95oP. The fue3.
poo~ wate temperature is permitted to rise to approximately
150 P while the svstem water flow is d"'ver ed, from the pool
to drain the xeac o well and drye -separator pit, or 'when
large than normal batches of spent fuel are stored in the
poo3..

The e a e no connect'ons to the fuel storage pool which could
allow the fuel pool to be d=ained below the pool gate between
the eactor well and the fuel pool. 'wo diffusezs are placed
in both the reactor well and, the fuel pool to dist=Rute the
retu~ water as ef ic'ently and:with as little turbulance as
possible. Dif users are placed to mizdanize stratification of

~ ~
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9. l. 3. 2. 2 Abnormal Operation

The por" ion of the PPC system which is reauired for cooling
the fuel pool is la~a"e) w'thin t..e reactor huilcing -nd is
des'gnea to Seismicni ~c iteria. The portion of the .PPC svstem
which is used for uel pool cleanup is looted witn'n the =ad-
waste building ana is isolable from the reactor builaing .bv
means of two. Seismicni ~volation vaLves per line locatedwithin the rea"tor building. The 'solation valves are either
check valves or motor operated gate valves. The'motor opera-
ted valves close automatica3.ly on a fue3. pool low waterlevel condition.

%, ~

The redundant, active components recu'd for fuel poolcooling are powe ea from division 1 and,2 power sources.
- Following a loss of off-site power, these components can be

energized f=om on-s'te erne gency power. On a loss of reactorbuilaing closed cooling (RCC) to the fue3. pool heat.
exchanaers, the PCC lines tithe heat exchang'e s can be iso-lated by redundant, Seismic~", Rotor operated gate,.valves
powe" ed from separate Class'"- power suppl'es. Standby se-vice water (SVF) can be supplied to the heat exchanae s throughmoto- operated valves. which a e normally key locked closed.Radiat'on detectors are located on the SN return Tines-
Operation and monitoring of fuel pool cooling portion of the.
FPC system can be done entirely from the control room.

All components reguired far fuel pool, cooling are cualified tathe reactor build'ng accident environment ar else, they a'r eloca ed in nclosed rooms meet'ng the c" iteria set in'3.11.4. 2. The uel pool eauipment room 1ocated on'he 548~oat location is provioed with both aivis'on l and 2 reac orbuild'ng erne gegcy cooling svstem.

i i
During abnormal

available to cool the fuel
i i

It

boiling of the fuel pool.
fuel poo3. pressure; thus f
pool system. In addi" ion,

: line will aetect any gross

ope ation the SH system is
pool heat exchangers areventing any
The SN p"ensure is highe than the

any leakage will be into the fuel
radiatica monitors on the SH return
tube or "ube sheet failure.
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eithe tenpe a.ture or contamination. A check valve ~s con-
nected o each pipe outside the pool to prevent the pool
water f=om be'ng siphoned out of the. pool and uncovering the
spent fuel. Plow control valves at the operating floor
enable the operator to achieve optimum recircu ation patternsto cont=ol and mainta'n the specified water auality and opez-at'onal condit'ons.

. A make-up wate va've controlled by tank level switches
supp'ies concensate from the co.".censate transfer system to
the pool to replace evaporative and leakage losses. The
backup source of make-up water is from the Seismic Pa"egozyI) Sa.=etv Class 3 standhv se vice water svgtem. This con-~mu ~~ !cma,-wax~ ave. or~. jm5hS ~nection supaliesiI 'L

~ ~
J JI ~ \0 ~ hl %0r

5

'~" - demineralizer ' — continual pe formance
and will~-'.eS ~~

0 ann water conditions as specifzeOw

I

~

sy ~ (PPC) are designed to ASM» Sec ion IIZ, Class 3:.
demineralize s ups es andpool co a pumps, f'lte pp'p'ng, FPC 'ng, and fuel pool heat exchan . The system

heat exchange s ar ~so designed to the andards of the
~~ 'lar Pxchangers Manu "urers A~ ration, Class R.
Pip'ng in the reactor builds ~

'~ controlled and supported to
Seismic Ca egory I reau'" ents. . wate lines between thefuel pool anc HER ~ ems are designed ME Sect'on ZII,
Class 3, Se's 'ategory I requirements-. i PPC pumps arenot desi - to Seismic Category I ecruiiements. densatep'„-in the reactor building is cont oiled and suppor

J

A radiological evaluat'on of the cleanup system is presented,in Chapte 12.
r

Prom -'he foregoing analysis, it is conc'uded that the fuel
pool cooling asd cleanup system meets its design basis andsatisf's the retirements of Regulatory Guide 1.13, Revision
1 with except'ons as noted in this section.
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J
..All,piping connecting to,the fuel pool<

. ac or well, and drve separator pool and their. respec" ive
" line 'drains are Seismflh&p to and including either the nor»—

mally closed, manually ope ated crain valve or the normally
open, redundant isolat:on valves which ca'n isolate the non-
seismic portion of "Ne system. Since the fuel pool system is
at low temperature and pressure (moderate energy system)
postulated breaks 'n the Seismic< I por ion are limited to
cracks..

~ ~ ~ ~

Fuel pool cooling can be established and monitc.ed from. the
control room following a ensign bas's LOCA., En"ry fo the
reactor build-'ng 's not recuired. One of the two redundant
trains is adecuate to p event fuel pool boiling by a large
marg in.'ue to the large thermal capacity of the fuel pool,
sufficient operator t'me is available after a LOCA orany
othe event for the operator to take action.
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.9.l.3.4l ~ es ~c„: and 'Znspection Recruirements
wc'Yi ob 'Ahab 44uo

No s-ecial testsha"e ecui ed because at le..st one pump,i heat
ex"-a ver, and i,lte= demineralixer are continuously in opex'-
a"" cn +nile fuel 's sto=ed in the pool. Duplicate components
a=e we=ated periodically to handle abnormal heat loads o- to
replace a un' semic~q. Routine visual inspection of
~e sys~~ components, inst~~entation, and " ouble ala~s
a"e a=e~a e m veri~ syst~ ope ability.

9.1-28



~
f



4

TAMIL- 9 . 1-2 l
I

H3" L POOL COOLING AND C~ lUP SvST 8 EQUIPMZVi,P DATA

Fuel Pool Heat Zxchancrers

Number
Type
Fmter" a3. ube/She3.1
Capac" v, Btu/h=/heat exchange"
Cooing Hate = low, gpm/heat

exchange
Code and Standards

Se'aic Category

Fuel Pool Ci culation P~~ s

Numbe-
Type
Material
Flow( gpm
Eead, "t of H20
Motor S'ze hp
Se sm' Catego~
Code

Poo3 Fi 1 te De~we al ize

2
e and Shell

SS/CS
4.0 x 10

I

575
ASM/IZZMlass(3 and
~MMlass R

2
Horizontal, cent i"ugal
SS
575
3.60
40

ASIDE/:ZZMlass, 3

Number
Design Plow Rate, gpm
Design P essure, psig
Design Temperature, F
Materia3.
Code
Seismic~+V- >

Pili. a and Valves

Des'cn p essure, psig
Design Temperature, F
Kateria3.
Code

2
1000
150
150
CS-Plastic Lined
ASM/ZZX-Class 3
ZX

150/300
220
CS
ASkK/ZZXMlass 3

9 3.-65
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HNP-2 AMENDMENT NO. 13
February 1981

Q. 010. 021

Provide a cooling system and a source of makeup water for the
spent fuel pool which are both designed to Seismic Category I
criteria in accordance with the staf f positions contained in
Regulatory Guide 1.13, Revision 1, "Spent Fuel Storage
Facility Design Basis," December 1975.

Response:

,

"
~ ~s a Seismic Category I peurce of makeup water, for the

spent fuel pool from the Sei Kic Category I standby service .

water service system. Th's shown on Fig@re 9.1-4 and
stated in 9.1.3.3.. Co ing under emergency conditions for the
fuel pool is supplie~hy evaporation of ol water.
Regulatory Guide 1., 3, Rev. 1, make~ o specific stat'.ements
about requiring Seismic Category spent fuel pool cooling
system. As a esult, WNP-2 meets he applicable'riteria of
the Regulato Guide and the in ent of the question. Howeve
further ev uation of the des'gn in this ar~a is ongoing d~
to the i eraction of fuel ool cooling and post-'AVOCA sec d-
ary co ainment pressure- emperature response. (See th

esp se to Question 3 .018).
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WNP-2

A. 010. 057
(9.1. 3)

Verify that your use of the phrase "... controlled and
suppor ted to Se i smi'c Category I require'ments" means thatit meets alL requirements for Seismic Category I qualifi-
cation.

Re sponse:

The cooling portion of the FueL Pool Cooling and Cleanup
Systems including val vest pi pingr and componentsr 'meets
aLL Seismic Category I requirements. See revised Section
9.1.3.* Non-Seismic Category I piping systems in the
Reactor BuiLding are nevertheless supported to the same
Seismic Category I requirements. (See Notes 10 and 32 to
Table 3.2-1.)

*Draft FSAR page change attached.
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9.1.3 SPMiT PURL POOL COOLING AND C~~ANUP SPASM%

9.1.3.1 Design Bases

The fuel pool cooling,and cleanup system has been designed to
comply w:th the objectives set forth in Regulatory Guides
1.13, Rev'sion 1 and 1.26 Revision 3 to the extent specified
in the ollowing subsec"'ons. The system and, equipment a e
designed to the classif'ca 'ons given in TableS3.'2-3.~ I,I- ~

Ppj~ }~~~~r
h.'~he system is designed to remove the decay heat released rom

the spent fuel elements and ma'ntain a specified fuel pool
water temperatu=e, wate" clarity, and water level by ac-
complishing the following:

a. ~~zing corrosion product buildup and con-,
t ollag fuel pool wate clar'ty so .that fuel
assembl's can be ef ''ntly handled under
wate

b.

C ~

'z'ng ~ission product concentration in the
fuel pool water thereby minimizing 'the release
of fission products rom the pool to the reactor
bu'lding .environment.

Monitoring. surge. tank wate level'to the eby
ma.'ntain a.pool water level above the fuel
sufficient to provide shielding for normal
building occupancy and, to cont"ol nfake-up flow
rate from" 2e condensate transfer system.

Maintaiging the fuel pool water tempe ature be-
low 125 P under normal operating conditions.
The maximum heat load in the fuel. pool under
norma3. operat-ng conditions occu s at the end of
the 12th refuel'g cycle at which time there are
2068 fuel assembl'es in the high density fuel
racks. The es~ted refueling data is given
in Table 9'.1-3.

:

9.1.3.2 System Desc iption
g,l,s.2 f +~~Op~~

. The fuel pool cooling and cleanup system flow .diagram is shown
on sigure 9.1-4. System performance data a e summarized in
Table 9.1-1. Major components of the system are summarized in
Table 9.3.-2. The system is designed to dissipate the fuel pool
heat load during equilibrium or non-equilibrim fuel cy=le
conditions.

9.1-23





Pollowing any se'smic event or major plant disturbance, i.e.<
during abnorma'l ope ation, the system is designed to prevent
fuel pool boiling and maintain adeauate water level in the
spent uel p"ol by means of the following:

Ce

I

Automatic soLatio ~ low fuel pool'ater level
of the Seismid~~e5o>Yng portion of 'he system
f=om the non-std'.smic, cleanup portion of the
system;

r

Remote-manual startup from the control room of
redundant, ac.tive components of the 'fuel pool
cool'ng portion of the system and initiat'on

ot'a

ety crade cooling water, i.e., standby service.
wate (Syi), to the fuel pool heat exchange s.
Remote-manual, redundant SW system make-up to thefuel pool and fuel pool level mon'toring from the
cont ol room.,



e

Zf =ecui ed, heat =emoval capaci y is available oz the full
core "emoval load during eithe of these periods, in addition
to the spent fuel load already stored. The system design
heat load is based on the data given in Table 9.1-3.

he sys em cools the fuel storage pool bv transfer ing the
spent fuel decay heat through a heat exchanger to the zeactor
building closed cooling wate system. Hate purity and

'lari"y'n the sto age pool, reac or. well, and dryer-sepa-
=ator pi are maintaine~ by ilte ag and demineralizing the
cool water th ough a i'ter demine=alizer. Tn addition to
fuel pool wate demine alization> the system will be used on .

occasion to demine alize suppression pool water.

The pool cooling and cleanup sys em consists of two 50% .

capac' c'ulating pumps, "wo 50% capacity heat, exchange s,
two,100% filter demineralizers, two skimmer surge tanks; and
~~e. recu'red piping, valves, and ~st~entation. The pumpsc'rculate the poo3. wate in a c'osed loop, taking suction'rom
the su"ge tanks, c'rculating the water through the heat
exchange"s and filte s, and discharging it throuch diffusers

'tthe bot cm of the fuel pool and reactor well. The water
lows f om the pool surface ~ough scuppers and skimmer

we'rs to the su ge tanks. Make-up water for the system is
transfe red from the condensate s orage tank to a skimmer
surge tank to make up evaporative losses. The fuel pool
pumps and. heat exchange s are located in>the reactor building
beneath &e tuel pool. n ~~ad ~ e ~ ~g ~M&of

I

Fuel pool water is continually reci culated except when
draining the reactor well and drye -separator pite The
ope ating tempe atu e of 125 2 is permitted to rise to 150 Z
when ™Ae c'ulat'ng flow is inte rupted for draining the
reactor well and drye -sepa ator pit, or when la ger than
normal batches of =uel are stored. The fuel pool c'ooling and
cleanup system is 'nterconnected with the residual heat re-
.oval svstem to supplement he pool cooling dur'g refueling

in "he event that a la"ger than normal batch oz fuel 'is
stored.

9

Zo establish a c'rculating pattern oz flow in the reactor
well and storage pool, the.diffusers. and skimmer drains aze
placed to sweep par icles d'slodged du=ing refueling opez-at'ors away f om the wo k area and out. of the pool.,

t

peel pool water cia 'ty and purity ie maintained by a combi IJ-
rat'on of f'ltering and ion exchange. The filter demineral-
ize ma'nta'ns a total heavy ele ent content (Pe, Cu, Hg, Nip

~ etc.) of 0.1 ppm o- less with a pH range of 6.0 to 7.5.
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Pa~culate material is removed from the water bv the pres-
su=e p ecoat. filter demine alizer uni s. The inely
divided disposable filter medium 's replac d when the pies-
su e drop is excessive or the 'on exchange resin is depleted.
The spent filter medium is backwashed to the waste sludge
phase separator tank for pzocess'ng in the solid radwaste
handling sys em. New filter medium is mixed in a pzecoat
tank and. is transferred as a slu ry by a p ecoat pump where
Ae solids deposit on the ilter elements. The holding pump
connec ed to each filter demine a~:ze main a:ns circulation
~ough the filter in the interval between the pCeccating
operation and the retu n to normal system'operation. A
s~ainer is provided in the ef luent stream of the filte»
demineralize s to limit the migration of the f'lte» material.

he two filte demine alize uni s p e loca ed, separately in
~shielded cells in the radwaste bu'ld'ng. Sufficient clear-
„.ance is prov'ded in the cells to petit emoval of the filter
.'elements =cm the vessels. Each ce13. con~w only We fi3.-

te demineralizer and its associated piping. All valves are
"ocated on the "outs'de o one shie'ding wall o" the cell, to-
gether with necessary piping and headers, instrument elements<
and controls.
w~.s~~entation is provided fo both automatic and remote
manual ope at'on. indication is p ovided in'he'ont=el zoom
and pump room. Surge tank high and low wate level switches
are provided., A local level indicator is provided to monitor
reactor well wate level. Control of flow to ox from the

eac or well can be accomplished, du ing ze ueling. A fuel
pool high/low water level switch ope ates a local indicator
light and sounds an alarm in the control room wheneve the
level is either too high or too lcw. The trip'oint is ad-
justable ove the range of the skye we:r adjustmen

phd c&~L~ y
The pumps are controlled from~~the pump zccm>or the
vicinity of the fuel pool filters.

A pump low dis-
cha ge pressu e ala~ annunciates in the cont ol zoom and in
the pump room. The cont ols for.the« remote con -oiled fuel
pool d'schazge valves a e located'n a ack in the pump rocm4Lvk<~ <
The open o» closed condition of.each'of these valves is in-
dicated by a light in the pump room~~
The f ow rate through the filter demineralizers is ind'cated
by a low indicator on the pump room panel.

9.1-25



~ s

~ t
C

r8NP 2

t

A high ate of leakage th=ough the efueling bellows assembly,d~ell to zeacto seal< ox'he fuel pool gates is indicated
by lights. on the ope"at'ng floor in trument racks and isala~ in the cont ol room.

The filter d~eralizers are con"=ol3.ed from a'ocal panel..
D.ffe"ential pressure and conductivity instrumentation is
provided for each unit to indicate when backwash is recuired.
Sui able a3.L~&-g di e en al p essu e ind catox'sg an8 low
indicators a=e provided to mon'""- the condition of the.f'lte d~e

al'ers.'".1.3.3

Safety valuation

The ~c'~.possible heat load will be the decay heat of onefull coze load, of the fuel due to an erne gency dump into the
pooL'.plus the rea~ing decay heat o previously dischax'ged
hatches of fuel. The residual heat remova3. system. (RHR) can
he ope ated w pa allel with the uel pool cooling and clean-
up system du-ing th's condition when the pool has a ~cate
than no ~1 load and when its tempe"atu e exceeds 125 P. The
RHR svstem can be used in pazal'e1 with the fuel pool cooling
system to remove abnormal heat loads, as well as during. the

'ormalrefueling mode. The RER s'stem wi3.1 not be initiated
unless the reac"or is in a cold shutdown condition. The
opezato must inse " spoo3. pieces in supply and discharge
pip'ng and open normally clos'ed valves to permit the.use of~s system for supplementa~ cooling.
The uel pool heat exchange s a ehcoo3.ed by the reactor
building closed cooling water system to prevent

contamination'utsidethe xeactor building in the event of a fuel pool heat
exchange tube. ailure. The sos™>em can maintain the fuel
poo3. water temperatu e below 3.25 F when removing the nominal
heat load zom the pool with the reactox'uilding closed
cooling wa er temperature at its ma~am of 95 P. The fuel
poo~ water temperatu e is penni"ted to rise to approximately
150~7 wh'le the system watex'low is d'ver ed from the pool
to d=ain the zeactor well'and Prye -sepa atox" pit, or 'when
3.a ge= than no~1 batches o spent fuel aze stoxed in the
poo 1 ~

The e are no connections to the fue3. storage pool which could
allow the fuel pool to be P ained below the pool gate between
the reactor well and the fuel poo3.. Two dix use s are p3.aced
in both the reac or well and, the fuel pool to distribute the
retu~ wate as efficiently and with as little tmhulance as
possible. Difzuse s are placed to mi~ze stratification of
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9. 1. 3. 2. 2 Abnormal Operation

The por ion of De FPC svstem which is recuired for coolingthe fuel pbol is 1c~a4o j within the reacto- building and is,designed "o Seismicni'c~itevia. he portion of the .FPC systemwhich 's used =.or fuel pool cleanup is looted witnin the rad»
waste building and ' isolable from the reactor building .bymeans of two. Seismicn5 isolation valves pe» line locatedw'th n the reactor .building. The 'solation valves are either
check, valves or motor operated gate valves. The motor opera-ted valves close automatically on a fuel pool low waterlevel condi"ion.

V

The redundant, active components recuired for fuel poolcooling are powe ed'rom division 1 and 2 power sources.Pollow'ng a loss of off-site power, these components can beenergized f=om on-site erne gency power. On a loss of reactorbuild'ng closed cooling (RCC) to the fuel pool heat.
exchange s, the RCC lines t~,the heat exchangers can be iso-lated by redundant, Seismic"4~ Rotor operated 'gate, valv'es
pcwe ed rom separate Class'= power suppl'es. Standby se-vice water (SVi} can be suppl:ed to the heat exchange»s throughmotor ope ated valves. which a e normally key locked closed.Rad'at'on detectors are located on the SR return .fines.Opera"'on and monitoring of fuel pool cooling portion of the"-PC system can be dane entire'y from the control room.

All components required for fuel pool cooling are cualified tothe reactor builQaq accident environment or else, they arelocated in nclosed rooms neet: ng the c iter ia'et in
c 3.11.4.2. The uel pool equipment room located on'he 548oot 'location is provided with both division 1 and 2 reac"orbui d'ng erne geocy cooling system.

i
During abnormal ope»ation the S~T system is

available to cool the fuel pool heat exchangers preventing any
boiling of the fuel pool. The SW,p essure is highe than the
fuel pool p"ensure; thus, any leakage will he into Jxe fuel
peel system. In acidition, tadiation monitous on the SR tetuun
line will cetect any gross tube or "ube sheet failure.



I

eider temperature or contaminat'on. A check valve ks -con»
nected to each pipe outside the pool to prevent the pool
water f om be'ng siphoned out of the pool and uncovering the
spent uel. =low control valves at the operating floor
enable the operator to achieve optimum recirculation patternsto cont ol .aad maintain the spec'fied water auality and'per-
ational condit ons.

A make-up wate valve controlled by tank level switches
supplies condensate from the condensate transfe system to
the pool to replace evaporative and le kage losses. The
backup source of make-up wate" is from the Seismic Pa"egoryI I Saf ety C 1ass 3 st dhv se~i.ce wa"er svgtem. Thi s con-

. ~csr &c -t.«"r~ guava. orcut'. IwSkS ~nection suppliesp
~4\ & MOO % W 0

w,, I I

l

c
S'ger~

On'r demineral'zer '-" ' x con~xnual performance
~%1d

-'.. am water conditions as specif ea x

1 1 ~ w l
sy (FPC)„a e designed to ASPIC Section III, Class 3:.
pool co 'umps, f'lter,demineralize s, pumps, es, and
~iping, FPC 'ng, and fuel pool heat exchan . The system
heat exchange s ar so designed to the andards of the
Tubular Zxchangers Manu ure s A~ ration, Class R.
Piping 'n the reactor builds ~

'~ controlled and supported to
Se'smic Category I "eau'" ents. i. water 1'nes between the
uel pool and RER ~ ems are designed ~ S~ Section III,

Class 3, Seis -'ategorv I reauirements . . FPC pumps are
not des' to Seismic Category I reauirements. densate
pi 'n the reactor building is controlled and suppor

I

A. radio3.ogica3. evaluation of the cleanup system is prese."."ed
Chapter 12.

h

om the foregoing analysis, it is conc'uded that the fuel
pool cooling and cleanup system meets i=s design bas's and
saws 'es the recuirements of Regulatory Guide 1.13, Revision
1 w'th excep 'ons as noted in this section.
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A'll piping connecting to the fuel pool<
zfactor well, and crye aeoa=ato pool and their respec" ive
liner drains are SeismEch= 4p to and including either the nor-—
ma 3 v c osed f manually ope ated era in valve or the normal ly
open, recundant isolation valves which can isolate the non-
,seism'c portion of the system. Since the fuel pool system is
at low temperatu=e and pressure (mode ate energy system)
postulated breai;s 'n the Seismic<I por" ion a-e limited to
c acks.

4 f
I

Fuel pool cooling can be established and monitored irom. the
control roam foll'owing a cesign basis LOCA.. En "ry to the
reactor buildinc 's not recuired. One of the two redundant
tra:ns is adecuate to prevent fuel pool boiling by a large
marg'n. Due to the la ge thermal capacity of the fuel pool,
su" icient operator time s available after a LOCA or. any
othe event fo the operator to take action.
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.9.1.3.4 Testing and Xnspection Requirements
~cgt'5. nyM beleu) I

No special testshari required because at, least one pump<i heat
exchanger, and filter dead.n ralizer are congruously in oper-
ation while fuel is stored in the pool. Duplicate components
a=e operated per'dically to handle a>normal heat loads or to
replace a unit fo sexvicing. Routine visual inspection of
~De system components, instrumentation, and t ouble alarms
a"e adequa e to ve ify system operability.

Su) ~ *~~~
Rc Q,~

~ luwcZ4~ MA4W ~ og P4
I
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ISLE 9.1-2

FUEL POOL COOLXNG AND C~27UP

Fuel Pool Heat .Exchanaers

I

SIST~~ EQUXPMEVP DATA

L

I

Number
TypeMater'l Tube/Shell
Capacity, Btu/h /heat exchange
Cool'ng Water Flow, gpm/heat

exchanger
Code and Standards

Se'mic Category.

Fuel Pool Ci culation Pumps

Number
Type
Material
Flow g gpm
Head/ Zt of H20
Motor Size hp
Se saic Catego~
Code

Fuel Pool Filter Demineralizer

Number
Design Flow Rate,'pm
Design P essure, psig
Design Temperature, F
Material
Code
Seismic -63.-am'- ~

Pinna and Valves

Design p essure, psig
Design Temperature, F
Mate ial
Code

p~Zca ':-

2.
Tube. and Shell
SS/CS
4.0 x 10

575
AS~/XX Mlass(3 and

Mlass R

2
Horizontal; cent ifugal
SS'75
160
40

ASM/ZZZ-Class, 3

2
1000
150
150
CS-Plastic Lined
ASHZ/XXX-Class 3
XX

150/300
220
CS
ASME/XXXMlass 3
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Q. 010.058
(9.2.2)

Since the non-safety"related reactor building component
co'ol ing water system provides cooling for the reactor
recirculation pumpsi state the Length of time that the
pumps can be left without component cooling water flow
before significant ~ seaL damage can occurs with consequent
potential primary coolant'eakage:

a) if pumps are kept running; and
b) i f pumps are turned of f.

Response:

,

Recirculation pump seaL cooling is provided by both closed
cooling water to the pump seal heat exchanger and control
rod drive seal purge f Low. If an event occurs where both
pu'mp seal cooL ing sources are Lost r the pump seals wi L L

heat ups causing 'pump seal deterioration when temperatures
exceed 250oF. Vendor test data'aken while operating at
approximately 530oF a'nd 1040psiai indicate that the seals
will reach 250oF approximately 7 minutes after a total
Loss of cooling. This wiLL occur whether or nFot the pump
i s running.

F

Similar test data indicate that if one of the two seal
cooling sources is operatingi the pump seal temperatures
wit L remain bel ow 250 F and no seal'eterioration should
occur.

I f both pump seal cooling sour'ces f a i L r result ing
extreme degradation of the pump seals'he primary
Loss has been analyzed to be Less than 70 gpm. Re
NEDO-24083'Recirculation Pump Shaft Seal Leakage
November 1978 (Licensing Topica l Report). This sm
of primary coolant Leakage wiL L be compensated for
maL or emergency water Level controls. Consequent
hazard to the health and safety of the public wiLL
from total Loss of recirculation pump seal cooling

fl

II The position discussed above has been presented to
FSAR Appendix Bi response to NUREG 0737'tem II.K

in
coolant

fer to
Analysis"r

all amount
by nor"

Lyi no
result

NRC in
.3.25.





WNP-2

Regulatory Guide 1.27 requires that there be sufficient water
in the spray ponds for 30 days of cooling without make"up.
Discuss how you wiLL monitor the build-up of sediment on the
floor of the ponds so as to assure available of the 30 day
water supply. Describe how you will clean the spray ponds
without Losing redundancy or degradation of the system.

Response:

Sedi
moni
refu
ad)u
be L

made

ment build-up on the floor of the spray ponds wi L L be
tored once every 3 months from fuel Load to the first
cling outager when the frequency of monitoring wiLL be
sted based on operating experience. Sediment depth will
imited to an average of 0 5 feet based on the assumption
in Sect ion 9.2.5.3a <for spray pond thermal ana Lysi s.

Sediment wiLL be removed by sludge pumps utilizing hand
held suction Lines. Make-up water wiLL be supplied by normal
pond make-up. This method wilL allow c leaning of the spray
ponds without Losing redundancy or degradation of the system.



WNP-2

Q. 010.060

The FSAR states the,re is "...a suction head'f at Least 20
feet during RCIC operation" from the condensate storage
tank at elevation 443'0" and the RCIC impeLLer elevation
427'3". Discuss how the 15'9" elevational difference be-
tween the condensate storage tank and the RCIC impeller
satisf ies the 20'equirement.

Response:.

The 15'9" elevation difference stated in the question is the
distance between the bottom of the condensate storage tank
(CST) (el. 443'0") and the RCIC pump impelLer (el. 427'3") .
The RCIC pump does not take suction from the bottom of the
CSTr but rather from the side of the tank at elevation 445'4"
(centerline of the suction pipe) . The RCIC-suction automa"
tica lly transfers to the suppression pooL when" the water
Level in CST reaches an eLevation of 447'4" (Low"Low-level).
Thereforer the minimum static head when the RCIC pump is
taking suction from the CST is at Least 20 feet (eL. 447.4"
minus 427'3").

FSAR Section 9.2.6.5 states that at Least 20 feet of "suc-
tion" head is avail'able between the Low-Low sett ing and the
RCIC pump impeller. Although this statement is correctsit has been revised to say "static head" instead of "suction
head" to avoid confusion.* The suction head available to
the RCIC pump when the suction transfers at Low-Low-Level in
the CST is calculated using the equat ion for net positive
suction head (NPSH) as shown in our response to FSAR Question
022.038. Assuming a water temperature of 100 Fr there is
about 48 feet of NPSH available at the centerline of the
pump suction which more than satisf ies the 21 feet of NPSH
required by the RCIC pump.

* Draft revised FSAR page change attached.
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+C. Elevation differentialg between the low-low level setting and

impeller glev. 4'27'-3" ) prov ides a>
" '" head of at least

ca/cele/eel W<dll'nal/~6'i:gd)d ep~c,ken

- Thermostatically controlled tank heaters are prov ided to ~~k(
'aintain -~ater temperature in the tanks at or above a nominal
. 40'F't all times. All above ground piping that contains.
water, is heat traced to prevent freezing.

System logic diagrams are given in Chapter 7.
j<

9 ~ 2e 7 STANDBY SERVICE MATER'SYSTEM

9.2.7.1 Design Bases

d

a. The standby service water system (SW)
is'esignedto remove heat from plant systems

which are required for a safe reactor shut-
down'ollowing' LOCA.

b. The system is designed to remov. reactor:
dec'ay heat. from the residual heat removal
system during normal plant shutdown.

I

c. The system is designed to -perform its
required cooling water function following
a LOCA, assuming a single active failure,,

d. The system is designed to, prov ide a means
of flooding the vessel and containment,if required during the post-LOCA period.

e Te. he system is designed to provide makeup source
of water for ensuring fuel pool evaporative
cooling following a LOCA in conjunction with
a design basis earthquake.

f. The system is designed to Seismic Category I
„and ASME Code, Section IXI, Class 3 require-

ments with the exception of that portion to
and from the plant cooling towers, which is
designed to ANSI 831.l and. Seismic Category
IX requirements.

9.2.7.2 System Description
The standb y service water system, includes vertical service
water pumps located adjacent to the two spray ponds in two

9. 2-27
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Q. 010.061

The nitrogen bolt les with its a"sociated equipment and cori"
tainment instrument air system shall be a minimum of Qua lity
Group C.

Response

All components of the containment instrument air system from
and including the outboard containment isolation valves to the
main steam isolationi safety reliefr and automatic depressuri"
zation (ADS) vaLve operators in containment are QuaLity Group
B. The portion of the system associated with the backup
supply of nitr ogen=to the ADS valve operators is Quality
Group C from the outboard containment isolation valves to
and incLuding the solenoid pilot valves (CIA-SPV-1A through
15A and -1B through -19B) which are mounted adjacent to the
pressure reducing valves for the„nitrogen bottles. See
F igure 9.3.2 ~

The nitrogen bottles and associated control
standards commercialLy available units that
ments of Department of Transportation (COT)
Gas Association (CGA) standards. The nitrog
are mounted per Siesmic Category Ir Quality
ments. This type of nitrogen bottle assembl
highly reliable based on years of reactor op
ence.

val ves are
meet the require"
and Compressed
en bottle units
Class I requi.re-
y has proven
erat ing expei i"

The remaining components of the containment instrument air
systems which are Quality Group Dr are not essential. for safe,
operation of the plant.
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WNP-2

Q. 010.062
(9.4.1)

In your response to question 010.29 there seems to be
a contradiction between the thickness of the air
intake =roof slab and the height of the top of .the roof
slab above grade., Please clarify your numbers and pro-
vide physical drawing(s) of the air handling system
with details of the remote air intake structures.

Response:

The remote air intake structure is a buried structure.
Only a portion (15") of the 24 inch thick roof slab
projects above grade. Please refer to sections 4298
and 4299 of figure 3.5.52.



WNP-2

Q. 010.063

Discuss the controL room environment whi ch wi'll result f rom
the most extreme ambient and accident conditions (including
the worst si'ng le failure f or the 'HVAC) . Note: The temper"
ature/humidity for all operating/accident conditions shall
be maintained within the comfort zone as def ined by ASHRAE.
This. requirement applies to at L areas which require opera-
ting personnel.

Response:

To maintain the controL room at an ambient conditions which
is compatibLe to the comfort zone defined in ASHRAE redun-
dant se i smic and environmentally qua lif ied 'L i quid cb i L Lers
are being i'ncorporated into the control room HVAC design.
Paragraph 9.4.1 and 6.4 wiLL be updated when this design is
completed. The cont ro l room is the only area wi th. essential
equipment wb.ere personneL are routinely required during
acci'dents.
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Q. 010.064

Discuss the effects of a potentiaL failure of the non-
seismic Category I heaters in the standby service
water pumphouse under the most adverse environmental
conditions on the operability of the pumps.

Response:

The standby service water pumphouse electric unit
heaters are designed to maintain the building above
freezing during extreme environmental condition.
Failure of the unit heaters during a seismic event
would, not degrade the operability of the pumps. If
the pumps are required to operate foLLowing a seismic

'ventsthe heat generated from the pump motor is
sufficient to maintain the building above freezing.
Annunciation is provided in the main control room
when temperature in the pump room drops to 35 F.
Appropriate action can be taken from the control room
such as starting of the standby service water pump
to prevent pipe freezing. k



WNP-2

G. 010.065

Your responses to question 010,034 regarding the potential
flooding of safety related equipment due to a circulating
water failure are inadequate. An, analysis shall be conduc-
ted in accordance with Standard Review Plant 10.4.5r "Cir"
culating Water System"r which assumes:

1) An expansion joint break (note: an incident of this
type occurred at an operating BWR).

2) No credit shall be taken for isolation valve closure
unless these valves are designed to safety grade
requirements.

Response:

PLease see revised section 10.4.5.3.*

* Draft FSAR page changes attached.
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10.4.5.3 Safety Evaluation

The circulating water system is a non-safety related system.
Consequently, the circulating water system is not designed
to Seismic Category I requirements. Refer to 9.2.5 for a
description of the ultimate heat sink which is designed to

. perform safety-related functions.

The condenser design assures that the pressure on the tube
side is always maintained higher than the pressure on the
shell side, thus eliminating leakage into the circulating
water system should tube failure occur. Consequently, the
design of the circulating water system precludes radioactive
leakage into the system.

Periodic injeCtion of chlorine is performed for biocide treat-
ment, and sulfuric acid is added for scale-corrosion control
within the circulating water system. An analysis of the trans-
portation, handling, storage, and utilization of chlorine
presented in 6.4. ~ a

7 g~ 4Luv~~ p

1
' t 6 ' ff

of a postulated failure in the circulatin water system in-
side the turbine building or aa'~~ a mo crate
energy crack was postulate to occur rn t e erron ating
water system barrier, (e.g., the rubber" expansion joints) at
the inlet to the main condenser. The inlet side was selected .
because it yields the severest. results.
The entire condenser area is drained by means of sumps (see
Figure 9.3-9), each equipped with duplex pumps. Sumps T-2
and T-3, servicing the inlet and outlet of the condenser,
each have 50 gpm pumps. Each of these sumps is equipped
with a level alarm and is therefore. capable of detecting
a circulating'ater system barrier failure. The level
alarm will annunciate in the main control room upon reaching
high level, providing a means of detecting the postulated
failure within 5 minutes.

The crack area for this postulated failure was assumed to be
equal to 1/2 the pipe diameter times 1/2 the pipe wall
thickness.

A = ~ x ~ (see 3. 6. 2.1. 4.2.b)t
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In the first 5 minutes after a crack, 8,435 gallons of water
will spill into the inlet basin. The capacity of each basin
and its capability to store excess flow were calculated to
be as follows:

a. Inlet basin: 22,500 gallons from Hl. 436 t'.o
El. 441

b. Outlet basin: 27,500 gallons from El. 436 to
El. 441

c. Net volume under condenser: 180,500 gallons
from El. 433 to El. 441.

The time required to fillthe inlet basin, after a postu'-
lated crack occurs, is computed to be 13.3 minutes. This
includes the 50 gpm outflow from the sump pump. The circu-
lating water leakage flow will continue for 6.7 minutes
after filling the inlet basin, until reaching the total
estimated shutoff time of 20 minutes.'t can be- assumed
that 10%, of this water will flow out over the floor at
El. 441, and the remainder, about 10,170 gallons, will,flow
into the condenser basin area. During this same time period,
4 sump pumps in the condenser basin area will have alternately
pumped out 670 gallons, leaving 9500 gallons or 0.42 feet
of water in the condenser basin. The rate of rise of water,.
therefore, is 0.021 ft/min during the first 20 minutes
after the postulated crack occurs. Note that on high sump
level, both pumps run'imultaneously rather than alternately,
thus doubling the calculated outflow capacity.
After the valves are closed, the water contained in the
condenser unit water box will continue to discharge to the
area. The quantity of water remai'ning is estimated to be
87,000 gallons. The flow will vary with a diminishing head,
the head going from about 25 feet.to zero feet. Using a
20 ft head and the same .orifice flow criteria, the rate of
flow will be approximately 819 gpm, discharging the re-
maining water in about 106 minutes. There will be an out-
flow from all the sump pumps of 150 gpm, with 10% of the
flow from the crack again assumed to flow out over the floor.
The water will accumulate in the condenser basin at about
590 gpm. After 106 minutes, the waar level in this basinwill rise an additional 2.77 feet, eb 0.0261 ft/min. The
total height of water when the discharge has stopped is
therefore 3.19 feet to El. 436.19. 74

~ 1

(a~ ~
3
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here are no safety-ralated system components that coul
be affected by th flood elevation establishe above.
Additionally, ere, are no sa y-related ectrical systems
or system co onent's that uld be pote ially submer
Xn addition the circula ng water p'g is loc in a
large roo containing ttle other quipment a no safe
related quipment. cordingly, pray ef fee are of
consequ nce. The. pes exit t rooms bel grade 'heir
routi to and fr m the cooli g towers. iso,> e loor onto
whic water wou spill in ent of a b eak is gr de level
As result, e cess water would accumulate either in nage
basins or leak outside the buil
Discharge operation of water accumulated under the 'condenser
shall be performed in accordance with radioactivity checking
requirements for sump discharges.

10.4.5.4 Tests and Inspections

All system components, except the condenser, are accessible
during operation and may be inspected visually. The circu-
lating water pumps are tested in accordance with, the Hydraulic
Institute Standards.

10.4-17c
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Q 010.65

Insert to 10.4.5.3

''Rounda 'Evaluation

A complete circumferential expansion joint break in the circulating
water system would result in the release of large amounts of water into
the. turbine-generator bui1ding. The water would fi11 the net volume
under the condensor, tripping the sump high level alarms which annunciate
in the main control room. .Remote-manual operation of the circulating
water pumps and butterfly valves is provided in the main control room tok
mitigate the accident.

Disregarding operator action.; however, the following evaluation 'is
provided: Water would spill across the grade level floor of the turbine'-
generator building at elevation''441 ft., exiting through the railroad
bay and access doors. Water could flow into the reactor building
stairwells.and elevator 'shafts from the 441 ft. elevation down to the
422 ft elevation, eventua11y filling the stairwells and elevator shafts
with water. . There is no safety-related equipment located in the stair-
wells or elevator shafts. The access doors to the ECCS ump rooms at
elevation 422 ft. are sealed watertight and designed to withstand a
static head of 44 ft. of water. All penetrations into the reactor
building below the 471 ft. elevation are sealed watertight. Water would
not affect any safety related equipment in the reactor building.

Water could also spill a'cross the grade level floor into the Radwaste'
/control'building. The basement level of this building is 437 ft. It .

is thus possible to flood this level with four feet of water before the
water woul'd exit at grade level (441 ft) through access doors. There
are no safety-related components which would be affected by this flooding.

The railroad bay and access doors of the turbine-generator building
are not watertight and are not designed to withs'tand any static head
of water, therefore no significant depth of water could accumulate in
the turbine-generator building. All safety-related equipment in the
turbine-generator building is located above the'71 ft. elevation and

'ould not be affected.

In conclusion, a complete circumferential expansion joint break in the
circulating water system inside the turbine-generator building would have
no effect on safety-related equipment.





Q. 010. 34

Your response to Item~ 010.09 is unacceptable. Specifically,
your analysis of floo,ling due to fai3,use of t;he circulat:ing
water system is bas'ed on a crack whose area is equal to one-
quarter of the pipe diameter times the pipe thickness (.5t X
.5d). Provide an analysis of flooding due to a postulated
failure of the expansion joint in the circulating water system
assuming a double-ended guillotine break at thi's location.
Response:

rigxnal response to Item 010.0
clarity ('see 10.4.5).

rotten for

The double-ended guil Wine break ref red to above was not
considered. The cir ulating water .sy tern is a moderate energy
system by def initio . Theref ore, i accordance with NRC
Standard Review Pl n Section 3.6.'1, 3.6.2, and 10.4.5, and th
associated Branch Technical Positi n MEB 3-1, the criteria fo
a postulated fai ure shall be a t rough — wall le age crack
of the type add essed in the wri ten response (10 4.5). In
any case, as s ated at the end f 10.4.5, circus ting water
piping is loc ed remote from ny saf ety-relate equipment.
The piping i located in a 1 ge room containi little other
equipment an no safety-rel ted equipment. A ordingly, safet
related equ'pment is not lnerable to enviro mental e fects
of a circu ating'ater pi e rupture. The pi e exits he room
below gra in its routi g to and from <he'oling wers.It shoul be also note that the condenser is loca d on grade
level. herefore, wa r above the floor levatio will drain
outside and not coll t other than in ca lection asins.,

010. 34-1
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"-'~ntoqoeg~ fj
MECHANICAL ENGINEERING BRANCH- MEETING'OR WNP-2

Se tember 29, 30, October 1, 1981

SUMMATION OF ITEM. DISPOSITION

2.
Open — pending submittal of final pipe break studies
Closed

3. Closed
4. Closed
5.
6.

Closed
Closed

7. Closed
8. Closed
9. Closed — Response spectrum comparison
10. Closed
11. Closed
12. Closed
13. Closed — Computer program audit
14. Closed
15. Closed
16. Closed
17. Closed
18. Closed
19. Closed
20. Closed
21. Closed
22. Closed
23. Closed
24. Closed
25. Closed
26. Closed — Show Ma=k III steel containment data
27. Closed
28. Closed
29. Closed
30. Closed
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SUMMATION OF ITEM DISPOSITION

(Continued)

31. Closed
32. Closed
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44

'5.

46.
47.
48.
49.

50.

Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Deferred to 10/9/81 meeting in NRC Offices
Open — pending completion of Supply System
commitment.





DEFINITION OF SYMBOLS
'I

P The Purchaser has sole responsibility.

Pl The principal responsibility lies with the Purchaser, but certain

requirements which affect the safety or performance of the nuclear

system will be furnished by General Electric Design specifications

and procedures prepare'd by the Purchaser will be made available to

General Electric for review and comment.
'

PZ The principal responsibility lies with the Purchaser, but General

Electric may review and comment op the Purchaser's detail design

including test specifications and test results to determine compati-

bilitywith General Electric's requirements. In addition, General

Electric may furnish information as indicated under Pl, as

appropriate.

GE General Electric Company has sole responsibility.

GE1 The principal responsibility lies with General Electric, but the Pur-

chaser may furnish information on operating principles and proced-

ures, general design guides or other plant requirements, and may

review and comment.

Std. 5/1/0 A. 3-1



~
'



GE2 The principal responsibility lies with General Electric, but the Pur-
chaser may review and comment to determine basic compatibility with
the Purchaser's responsibility. In addition, the Purchaser may fur-
nish information as indicated under GE1, as appropriate.

DEFINITION OF COLUMN HEADINGS

criteria and engineering data required for the design analysis and calcula-

tions to establish the essential parameters and requirements for detail

equipment and plant design. This includes the preparation of outline and

arrangement drawings, specifications, piping and instrumentation diagrams,
process flow diagrams, functional diagrams, and heat balances.

Detail Design —This denotes responsibility for Einaliring the equipment and

plant design by performing the necessary analysis and calculations and by

preparing the necessa y drawings, specifications'and instructions, such as

detail construction and fabrication drawings, final arrangement and assem-

bly drawings; purchasing, installation and testing specifications, and opera»

ting instructions.

A.3-2 Std. 5/l /0



e Scope Detail
~Desi n ~Desi n

REACTOR VESSEL AND INTERNALS
(Section B. 2)

A. Reactor vessel

Vessel thermal insulation

C. Vessel supports

GE GE

Pl P2 5SQ
GE1 GE2

E.

G.

Stabilizers (vessel to sacrificial shield)

Reactor internals
Control rod drive housing and supports
In-core housing

GE1 GE2

GE GE

GE GE

GE GE

H. Refueling bellows (vessel to containment
seal)

L 'nstrumentation
Interconnecting instrument vrire, cable
and tubing

Pl

Pl

PZ SZR.
GE

PZ

K.

L.
M.

O.

Vessel pedestal and shield wall
(s acr ificial)
Foundations

Seismic analyses (reactor vessel and
internals )

Seismic analyses (accommodation of
vessel with its internals)
Containment cooling

Pl
Pl

Pl
Pl

P2, 648
P2 S~C

PZ 5+<
P2 5++ .

Q. REACTOR WATER RECIRCULATION SYSTEM
(Section B. 3)

WPPSS
12/1/0

A. Pumps and motors

B. Pump hangers and supports

C. Recirculation piping and fittings
D. Piping suspension and restraints

E

E. Valves

F. Pump and piping thermal insulation

G. Instrumentation

A. 3-3

~ ~ ~ ~ ~ ~ ~ ~ ~

s

GE GE

GEI GE2

GE GE

GE1 GE2

GE GE

Pl P2 5 4C.

GE 'GE



Scope De'tail
~Desi n ~Desi n

REACTOR WATER RECIRCULATION SYSTEM
(Continued)

H. Interconnecting wire, c able and tubing

L Foundation and supporting steel

J. Seismic analysese

K. Cooling water

L. Water sampling
M. Containment cooling

Pl
Pl

Pl
Pl
Pl

P2

P2 &~K
P2 g eC.

P2

P2

P2

IIL MAIÃ STEAM LINE (Section B.4)

A. Inside drywell (from reactor vessel to
second isolation valve outside primary
containment)

1 ~ Piping

2. Ins trumentation

3. Interconnecting wire, cable and
tubing

4., Thermal insulation

5. Isolation valves

6. Safety and relief valves

7. Piping suspension system

8. Seismic analyseso

9. Foundations and supporting steel
10. Drain lines

B. Other steam piping
C. Seismic analyses

GE1 GE2

GE GE

Pl
Pl

P2 5~0
P2 6ZZ

GE GE

GE GE

GE1

Pl
Pl

GE2
I

P2<

Q ~IZ..

Pl P2

P r P Qlg((

Pl P2

D. Turbine generator and steam bypass
system P1 P2

~GE willaccommodate seismic loads resulting from the Purchaser's
analys es.

1

~ A.3-4
WPPSS
12/1/0
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Scope De tail
~Desi n ~Desi n

III. MAIN STEAM LINE (Continued)

E. Steam sampling

F. Plant d-c power

G. Plant air
H. Containment drywell cooling

P1

Pl
Pl
Pl

P2

PZ

P2

P2

IV, CONTROL ROD DRIVE SYSTEM (Section B.5)

3e Scram discharge header

Piping, hangers and valves

5. Foundations and supports

D. Instrumentation and readout

E. Interconnecting instrument wire, cable
and tubing

F. Seismic analyses<

G.

H.

Cooling water

Standby power

Plant air
Compartment ventilation, cooling and
heating

A. Control rods

B. Control rod drives

C. Control rod drive hydraulic system

1. Control rod drive feed pumps and
motors

2. Hydraulic control unit

GE

GE

GE

GE

Pl
Pl .

Pl
GE

Pl
Pl
Pl
Pl
Pl

Pl

GE

GE

GE

P2 g ei2.

P2 gaZ
PZ 5~8
GE

P2

P2

PZ

PZ

P2

K. Containment cooling
Containment accommodation

Pl.

Pl P2

i)
O'PPSS
12/1/0

~Accommodation of GE supply.

A. 3-5
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V. LOW PRESSURE CORE SPRAY SYSTEM
(Section C. 2)

Scope Detail
~Desi n ~Desi n

A. Pumps and motors

B. Piping, valves, hangers and thermal
insulation

C. Foundations and supports

GE

Pl

GE

P2

D.

F.

G.

H.

Instrumentation

Interconnecting instrument wire, cable
and tubing

Seismic analyses<

Compartment: ventilation, cooling and
heating

Containment drywell cooling

Emergency equipment cooling water

Containment accommoda,tion

GE

Pl
Pl

Pl
Pl
Pl
Pl

P2 & ~Z,

6 aZ..

P2

P2

P2

P2

VI. HIGH PRESSURE CORE SPRAY SYSTEM
(Section C. 3)

A. Pumps and motors

Piping, valv~es hangers and thermal
insulation

GE

Pl

GE 54< ~

awe

C. Foundations and supports

D. Ins trumentation

E. Interconnecting instrument wire, cable
and tubing

F. Diesel generator

G. Diesel fuel storage tanks and transfer

H. Motor control center

Transformer
Metal clad switchgear

Pl

Pl
GE

Pl

GE

GE

P2 g%+

GE

GE

PZ

GE

>Accommodation of GE supply.

A.3-6 WPPSS
12/1/0



'I. HIGH PRESSURE CORE SPRAY SYSTEM
(Continued)

Scope Detail
~Desi n ~Desi n

K.
)

L.
Seismic analyses~

Standby power

Pl
Pl

Pz 6<~

P2

M.. Compartxnent ventilation, cooling and
heating

Pl P2

N.
0 ~

P.

Containxnent drywell cooling

Emergency equipment cooling water

Containment accommodation

Pl

Pl'l P2

pz g
VIL RESIDUAL HEAT REMOVAL SYSTEM

(Section C. 4)

A. Heat exchangers GEl GE

B.

C.

D.

Pumps and motors
I

Service water pumps and.motors

Piping, valves, hangers and thermal
insulation

E. Foundations and supports

F. Instrumentation {less service water
instrumentation)

G. Interconnecting instx'ument wixe, cable
and tubing

H. Instrumentation Eor sexvice water supply

L Seismic analyseso

Z. Cooling water

K. Standby power

L. Compartment ventilation, cooling and
heating

M. Containment cooling

N. Emergency equipment cooling water

O. Containment accommodation

Pl
Pl

Pl
Pl
Pl

Pl'l

Pl
Pl
Pl
Pl

GE ~

P2

P2 6 a~.

P2 5 wZ

GE

P2 8~C,
P2

. P2

P2

P2

P2'2

P2

<Accommodation of GE supply.

VPPSS
12/I/O A.3-7





VIII REACTOR. CORE ISOLATION COOLING
SYSTEM (Section C. 5)

Scope Detail
~Desi n ~Desi

A. Pump and turbine drive
B. Piping, valves, hangers and thermal

insulation Pl
C. Foundations and supports

D. Instrumentation
E. Interconnecting instrument wire, cable

and tubing

F. Seismic analyses+

G. Plant d-c power

H. Compartment venti1ation, cooling and
heating '

Containment cooling

J.. Makeup water volume

K. Emergency equipment cooling
volume',

Containment accommodation

Pl

Pl
Pl
Pl

Pl
Pl
Pl
Pl
PI

P2 $ wC.

P2 Pa@.

P2

P2

P2

P2

P2

P2

.P2

IK. STANDBY LIQUID CONTROL (Section C. 6)

A. Storage tank

B. Test tank

GE

GE GE

C.

D.

E.

F.
G.

H.

Pumps and motors

Piping, hangers and thermal insulation
Explosive valves

A11 other valves

Foundations

Instrumentation

Pl
GE

Pl P2

Pl P2

GE

GE .

P2 g>C

GE

L Interconnecting instrument wire, cable
and tubing Pl P2

~Accommodation of GE supply.

A.3-S
VPPSS
12/1/O





Scope De tail
~Desi n ~Desi n

IX. STANDBY LIQUID-CONTROL (Continued)

3. Sodium pentaborate solution

K. Seismic analyses>

L. Water quality

M. Containmcnt accommodations

Pl
Pl
Pl
Pl

PZ

Pz

P2

X. REACTOR WATER CI.EANVP SYSTEM
(Section C. 7)

A.

B.

C.

D.

E.

Filter/demineralizer (including filter/
denzinc ralircr units, precoat tank, hold-
ing punzp, precoat pump agitators, post
strainer and valves)

Regcnc rativc heat exchanger

'onrege nc rative hc at exchanger
Cleanup recirculating pumps and motors

Piping„valves, hangers and thc rmal
insulation

Foundations and supports

Pl
Pl

P2

P2 ic

GE GE

GE GE

GE1 GE

GE GE

G. Instrumentation GE

H.

K.

L.

Interconnecting instrument wire, cable
and tubing

All resins
Seismic analyses<

Cooling wa t c r
Standby powc r
Containment cooling

Makeup water volume

Conta inment accommodation

Pl
PI

~ s

Pl

Pl

PZ 8~K,

pz +"~
p

P2

P2

Pz

>Accommodation of GE supply.

VIPPSS
12/1/O A. 3-9





GE

GES. Process cquipmcnt

C. - Filt'cr holders 'and elcme -s

D. Piping, valves, hangers "nd thermal
insulation

E.. Shielded vault
P;. Instrumentation
G;. Interconnecting instrument ivire,

cable and tubing
B'. Seismic analyses

L A11 others

BAD'VASTE DISPOSAL S'ZST:-M (Section C. 9)
0

Tanks at radvraste facility
l. Filter aid tank and agitator
2. Precoat tank and agitator

Pl
Pl

Pl

Scope
~Desi n

XI. OFFQAS SYSTEXf - AIR EZKCTOk (Sect.on C. S)

A. Pumps and motors

Detail
Design

QE

PZ e <Z

'~a.
QE

pz b~<

3. Cleanup phase separator
4. Feed concentrate tank"
5. Haste sludge phase separator
6. All others

H.. Floor drain filter and equipment
'5'aste collector jilter and cquipmcnt

XL. AVaste collector and floor drain
deminer."li"er and equipment

K.. Sump heat exchangcrs

Z;. Resins

Ga. Decontamination s o1ution vIastc
concentrator and equipment

B;. Mixer

~ p
GE l

GE

QE

Pl
Pl
QE

GE

'E

P

~ 7

Z6, 36

7-

'ccommodationof GE supply.
Revised 3/20/7Z (Reference C.O. Ho. 7)
Revised 4/29/74 (Reference C.O. No. 26)
Revised 1/13/7S (Reference C.O. Ho. 36).



M ~
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XII. BAD"'ASTE DISPOSAL SYSTE M'(Cone. )

L Centrifuge

Z. Conveyor system

K. Hydraulic press

L. Detergent drain filter .

Surge hoppers and equipment

N;. Condensate phase separator

O. Instrumentation

Interconnecting instrument 'wire,
cable and tubing

Control Valves

R. Piping, valves, hangers and
thermal insulation'. Foundations

T. Local panels and.racks'. Seismic analyses~
. V. Cooling water

%', Makeup water volume.

Scope
D~esi n

P

Pl
GE

P

pl

GE

Pl

Pl
GE

Pl
Pl

Detail
D~esi n

GE

GE'

GE

GE

P2

GE

P

P2

'XZL

TOOLS AND SEE VICING EQUIPMENT

A Fuel servicing

B. Servicing aids

C. Reactor vessel servicing

,D. Xn-vessel servicing

(Section D)
~ GE

GE

GE

GE GE

E. H efue~ ecgz puxexd=

Z', Storage equipm ent

G Under-vessel servicing
H All others
'L Seismic analyses'

'P

Pl

GE

Accommodation of QE supply.
Revised 3/20/72 (Rcfcrcncc C. O. No. 7)

A. 3- 11



Scope Detail
~Desi n Desi n

NEUTRON MONITORING SYSTEM (Section E. 2)

Sensors and signal conditioning
'ns

trum en t s

Sensor drive systems and tubing

" GE GE

GE GE

s 0

C.

E.

F.

Interconnecting instrument w ire a nd
cable

Seismic analyses+

Plant d-c pov er

24-volt d-c system

Fl P2

Pl P2

Pl P2

Pl P2

G. Conta innatc nt cooling

Containment accommodation

Pl
Pl

P2

XV. REACTOR PROTECTION SYSTEM (Section E. 3).

A. Sensors and ipgic equipment

Protection system hf-G'set
GE

GE

GE

C. * Interconnec tin ~ ins trumer t wire, cable
and tubing Pl PZ

E.

Seismic analyses=

Standby power

Containment cooling

Pl
Pl
Pl

P2

PZ

FEEDWATER COY, I'ROL SYSTEM (Section E. 4)

A. Flow nozzlcs GEl GE

B. Interconnecting instrument wire, cable
and tubing Pa PZ

r

C. Instrumentation

D, Fcedwatcr system (pumps, heaters and
piping)

E. Seismic
analyses'Accotnnxoi:fatio»

ot GE supply.

Pl
PZ

GEl GE

WPPSS
12/1/0

A. 3-12
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XVI. FEEDWATER CONTROL SYSTEM (Section E;4)
(Continued)

Scope Detail
~Desi n ~Desi n

F. Feedwater sampling

G. Plant air
H. Containment cooling

PI
Pl
Pl

PZ

P2

XVII. MAIN STEAM LINE RADIATION MONITORING
(Section E. 5)

B.

C.

D.

E.

Main steam line radiation monitors

Inter connecting .ins trument wire, cable
and tubing

Seismic analyses<

24-'volt d-c system

Allothers

Pl
P.l

Pl

P2

P

P2

XVIII. COMPUTER —NUCLEAR, STEAM SUPPLY
~ SYSTEM {Section E. 6)

A.

C.

D.

Equipment
Interconnecting instrument wire and
cable

Programming
Seismic analyses

GEl QE

Pl P2

GEl GE

Pl P

PANELS, CABINETS AND RACKS (Section E.7)

A. Control and auxiliary equipment room
= panels

1. Nuclear system GEl GE

2. Interconnecting instrument wire,
cable and tubing (external to panels) Pl, ~ 'PZ

3. Compartment ventilation, cooling
and heating

4Accommodation of GE supply.
Pl P2

WPPSS
12/1/0

A. 3-13





Scope Detail
Design ~Desi n

XIX. PANELS CABINETS AND RACKS (Continued)

4. Allothers

B. Local panels and racks

1. Nuclear system

Pl P2

2. Interconnecting instrument wire,
cable and tubing (external to panels) Pl

3. All others

C. Seismic analyses+ Pl

P2

P2

XX, PROCESS RADIATION INSTRUMENTATION
(OPTIONAL) (Section G. 1)

A. Elevated release point exhaust monitors GE

B. Offgas radiation monitors

C. Liquid process radiation monitors GE

D. Reactor building vent plus exhaust plenum GE

E. Building ventilation exhaust sampler GE

GE

GE

GE

F. Carbon bed vault radiation monitor
Interconnecting instrument wire, cable
and tubing

Seismic analyses<

GE

Pl
PI P

L 24-volt d-c system

Z. All others

Pl -'2
P

AREA RADIATION MONITORING (OPTIONAL)
(Section G. 2)

I

A. Instrumentation

B. Panel

C. Interconnecting wire and cable

GE

GE

P

GE

GE

P

accommodation of GE supply.

A. 3-14
VfPPSS
12/1/0



ENVERONS MONITORING
{Section G. 3)

A . Instrumentation

B. Panel

Scope
Design

'4

(OP TEONAL)

Detail
Design

„C. Enterconnecting vrire and cables

D. Station structures P P

COMPUTER —BALANCE-OF-PLANT
(OPTZONA,L) (Section G. 5)

A. Equipment, except Turbine
Sequence Monitor System

Turbine Sequence
Monitor System

GEl

P

24

Enterconnecting instrument avire
and cable .Pl P2

C. Programming GEl

XXXV. OTHER PE ANT SYSTEMS AND
EQUEPh~NT Pl P.

, ~

Re~sea 4/ZZ/74 Rc<crence C.O. No. 24)

h. 3-15





3.'6.2 Deters.nation of Break Locations and D amic Effects
Associated with the Postulated Ru ture of Pi in

Question.. 1
L

En order for us to, complete our review, the applicant should
provide a summary of the data developed to select postulated
break locations including, for'ach point, the calculated
stress intensity, the calculated cumulative usage factor, and
the calculated primary plus secondazy stress range.. This
data is required for review to ensure that the pipe breakcriteria have been properly implemented. Figures 3. 6-11
through 3.6-36 are not completed.

Response:

~~ r

Postulated pipe break locations were selected. on a basis ofsignificant change in flexibility in high enezgy piping
sys-'ems.Examples of change in flexibilityare pipe fittings

(elbows, tees and reducers) and circumferential connectionsto valves and flanges. This method of selection was chosensince it was conservative and most expedient, not requiringthe availability of detailed stress analysis of the piping
systems.. The use oz this criteria could only result in the
need for too many pipe whip restraints rather than too few.
Zn cases where the design and installation of appropriate
pipe whip restraints might prove to be difficult, an option
always remained ta evaluate the. need for. the rest aint on thebasis of stress criteria when the final stress analysis be-
came available. The significance of the use of flexibilitycriteria for postulated pipe break locations is that it per-mitted the design..of pipe whip restzain.ts.. (if requized), at anearly date in the. project.
Fo11owing selection of postulated break points, it was neces-
sary to determine the movement of the pipe due to jet'eaction.Et was not aLways necessary to provide a. pipe whip restraint forevery postulated break. %There it was determined that the
movement of the pipe did no< strike any piping system and/or
equipment necessary for safe shutdown of the reactor or neces-sary 'ta. ligate the consequences of a LOCA and where thewhipping pipe would not directly strike the primary containmentvessel, then pipe whip restraint was not requized. %here pipewhip restraint was required:;. the pipe whip restraint was designedto meet the unique conditions for the postulated break.





As ind'ated above, st ess criteria referred to in the ques-tion did not enter into the establishment of the basic designfor WNP-2. Eowevez, additional studies .axe now underway
wherein stress criteria for determination oz break locations
are being applied. St ess-related information used in connectionwith. these studies will be provided when it becomes available
upon the. complati.on .of. these s udies.

Summation - In connection with the additional studies discussed
in paragraph 3 of the response, the results of these studieswill be supplied in the FSAR together with specific stress criteria
to complete Figures 3.6-11 through 3.6-36.



WNP-2,

3.6.2 Determination of Break Locations and D namic Effects
Associated with the Postulated Ru ture of Pz. in

Question 2

Zt is the staff's position that, breaks must be postulated at any
location where the cumulative usage factor exceeds 0.1. At
these locations, both circumferential and longitudinal pipe
breaks should be postulated, unless it can be clearly shown
that the high usage factor is due primarily to stresses in only
one principle direction. The applicant's response to Q. 110.012
states that the rules set forth in 3.6.2.1.4.le (1) and (2) exempt
certain break orientations based solely on stress and are
independent of calculated cumulative usage factor. Clarification
of this area is required.
RESPONSE

Where cumulative usage factor is a determinant in establishing
a postulated break location, then to determine whether both a
circumferential and longitudinal break need be postulated, the
stresses in the two directions are compared.

FSAR page change (3.6-30a) agreed.
II (1) Xf the result of a detailed stress analysis

indicates that the maximum stress range in
the axial direction is at least 3..5 times
that in the circumferential direction, only
a circumferential break is postulated. 'here
usage factor is a determinant in establishing
a postulated break location, the fatigue
dominant stresses are examined as indicated
above to determine whether longitudinal,
circumferential or both are postulated"

Summation — This item is closed.





WNP-2
AMENDMENT NO. 9
April 1980

(1) Zf the result of a detailed'stress analysis
indicates that the maximum stress range in
the axial direction is 'at least 1.5 times
that in the circumferential direction, only
a circumferential break is postulated.
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3.6 2 Determination oz Break Mcations and Dynamic Ef-"ec s
Associated with the Postula¹d Rupture oz Pizine

uest on 3

For ASHE, Sectma. XZZ, Class: 1 piping designed to Seismic
Category Z standards, breaks due to st ess. are to he postu-
lated. at Ne following locations:= =

4

a Z2 Ecr» (10), as calculated by Paragraph HB-3653,
KR~ Coda Sec 'on IXX exceeds 2.4 Sm, then
Eqs (L2) and. (13.) must. he evaluated.
eithex. Eg. (12)'r (13) exceeds 2.4 Sm, a:
break must he pastula¹d. Xn oWe» words, a
break is postulated'i ~

E~ (10) WZ 4 8 and'q;.. (12) >2 4 S
o&

Eg (10) >2.4 Sm and Eg (L3) 0-2.4 S

h Breaks muse also he postulated at any location
where the nznulative usage Factor exceeds 0;1

The abave ~t:a 'a: iz sva1mted uadazlaa~~.ga resg>~~ normaE. and. upse< plan& conti.Mons. ~eluding the QBZ.
Any deviations. G=om Me'bove cd~a must he justi 'ed

Resaoase -.

WHP-2 wiLL determine. break locations, or ASHY, Sec .'on. K:,
Class 1 piping consistent with the HRC position given in
Branch Technical Position MES 3-1,

Summation — This item is closed.
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3.6.2 Determination of Break Locations and Dynamic Effects
Associated with the Postulated Rupture of Pivin

Question 4

A. For those portions of ASME Section III, Class 1 piping dis-
cussed in FSAR Section 3.6.2.1.2.1 and seismic Category I
standards and included in the break exclusion area, breaks
need not be postulated providing all of the following cri-
teria are met:

a. Eg. (10) as calculated by Paragraph NB-3653,
ASME Code, Section IXI, does not exceed 2.4 Sm.

b. If Eg. (10) does exceed 2.4 Sm, then Eas. (12)
and (13) must be evaluated Xf neither Eq. (12)
or (13) exceeds 2.4 Sm, a break need not be pos-
tulated . In other words, a break need. not be
postulated if:
Eq. (10) > 2.4 Sm and Eg. (12) ~ 2.4 Sm 4~
Eq (13)<2 4 Sm

c The cumulative fatigue usage factor is less
than 0.1

d. For plants with isolation valves inside con-
tainment, the maximum stress, as calculated by
Eq. (9) in ASME Code Section III, Paragraph
NB-.3552 under the loadings of internal pressure,
deadweight and a postulated piping failure of
fluid systems upstream or downstream of the con-
tainment penetr'ation area must nab exceed 2.25
Sm-

The above criteria is evaluated under loadings resulting from
normal and upset plant conditions including OBE.

In addition, augmented inservice inspection is recpxired on
all ASME Class 1, 2 and 3 piping in the break exclusion area.It is not clear whether footnote (a) on page 3.6-28 of the





FSAR is applicable to Section 3.6.2.1.2.2. The applicant
must provide assurances that their criteria for piping in the
break .exclusion areas complies with the requirements outlined
above and those of Standard Review Plan 3.6.3; A Lish of all
systems included in the break exclusion areas must be
included in the PSAR In addition, break exclusion areas
should be shown on the appropriate piping drawings.

B. a. Document the method used to verify that the stresses
in welded flued head fittings meets the limits specified
in MEB 3-1'. Indicate on which piping syst: em the welded
flued heads are used.

b. Describe the inservice inspection. of the welded flued
head fittings.

~Res nse:

Footnote (a) on page 3.6-28 is not applicable to 3.6.2.'1.2.2-.
The revision to page 3.6-28 indicates the systems with break
exclusion areas between primary containment isolation valves.
These systems= are ASME Section IIIClass 1 systems.

*With respect to Loadings resulting from postulated piping
failure outside the exclusion area (Section B.l.b. (1) (d) of
MEB 3-1) detailed analyses we e performed, for the main steam
and feedwater systems for breaks inside and outside of con-
tainment. These analyses have confirmed the acceptability of
main steam and feedwater systems and have been used to con-
clude that detailed analyses for smaller Lines are not recuired.





Please refer to revised FSAR page 3.6-28 for a list of
all systems included in the break exclusion area. See
Figures 3.6-147a through 3.6-147e for break exclusion areas.

B.a. A project unique analysis of the welded flued head
fitting in the mainsteam penetration has been performed
to assure meeting the code stress limits and the NRC
criteria for the break exclusion area and documented
in the WNP-2 Stress Report. In addition, GE has
demonstrated the physical integrity of the WNP-2
flued head by a bounding generic finite element
analysis on a similar configuration; this is
documented in the .GE Report NEDO-23652.

b. The flued head to process pipe weld is examined
volumetrically from axial and perpendicular surfaces
using ultrasonic methods. By using 45 and 60 degree
shear wave from the perpendicular surface and 0 degree
longitudinal wave from the axial surface complete
coverage of= the weld is assured. Details of the
examination are contained in procedure UTP-33, which
is contained in the WNP-2 PSI Program Plan. In
addition, surface examination will be performed on
the accessible portion of the weld.

Summation - This item is closed.
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3. 6.2.1.2.1 Postulated Pipe. Break Kocations in ASHE Section
IXI Class I Piping Between Primary Containment
Isolation Valves

No pipe breaks are postulated in the portion of piping
between primary containment isolation valves, if any of the
following. apply:

(1) Sn does not exceed 2.4Sm....

(2) Sn exceeds 2.4Sm'but does not exceed 3Sm, and
the Cbmulative Usage Factor (U) does not exceed
0.1

(3) Sn exceeds 3Sm, but Se and Sr are each less
than 2.4Sm, and U does not exceed O.l.

'he stress levels in the ASHE Section XII Class I contain-
ment penetration high energy piping are maintained at or be-
low these limits and therefore, breaks are not postulated.(a)
See 3. 6-2-3..2.3 for further discussion of containment pene-
"ration
3. 6 2 1 2..2 Postulated Pipe Break Locations in ASHE

Section'IX

Class 2 and 3 Piping Between
Primary'ontainmentIsolation Valves

See 3. 6.2.1.1.2 b. (2) for stress criteria applicable to.
ASHE Section XXI Class 2 and 3 piping between containment
isolation valves.

The stress lev~ are maintained at or below these limits
and therefore breaks are not postulated. See 3..6.2.1.2.3
for further discussion of containment penetration piping.'
3.6.2.1.2.3 Primary Containment Penetration Piping

Primary containment penetrations, in order to maintain con.—
tainment integrity, are designed with the following charac-
ter is ties:

A program for augmented inservice inspection will be
included in the NNP-2 Xnserv ice Inspection Program Plans
to provide one hundred percent volumetric examination;
each inspection interval of all pressure boundary, welds
in Class I high energy piping exceeding one inch nominal
diameter between containment isolation valves for which
no breaks are postulated.

3. 6-28
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Insert to Pa e 3.6-28:

Piping systems which may have break exclusion areas between

primary containment isolation valves are those determined by
examining the list of high energy piping systems (see 3.6.2.1
and Table 3.6-2) . Systems which do not pass through primary
containment are excluded. Zn addition, systems which are
not pressurized between the isolation valves during normal

plant operation (see 3.6.2) are excluded. The remaining sys-
tems, those which may have break exclusion areas between. pri-
mm containment isolation valves, are listed in Table 3.6-18.
Break exclusion areas for these systems are shown on pigures
3.6-147 a through 3.6-147e.
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TABLE 3. 6-1S

PIPING SYSTEMS CONTAMING BREAK EXCLUSION
AREAS BETWEEN PRIMARY CONTAINMENT ISOLATION VALVES

PIPING SYSTEM PIPE SIZE

Main Steam Loop A
Main Steam Loop B
Main Steam Loop C
Main Steam Loop D
Reactor Feedwater'ine A
Reactor Feedwater Line B
RHR Condensing Mode/

RCIC Turbine Steam
Reactor Water Cleanup
MaiI!-Stssar-~Xves-D~Rcfe-Pipillg

26"
26"
26 II

26 II

24"
24"

lP n/4ii
6 II

3. v
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QUESTION NO. 5
(3. 6. 2)

Any instances with limited break openings or break opening
times exceeding one millisecond must be identified. Any
analytical methods, representing test results or based on a
mechanistic approach, used to justify the above must be
.provided and explained in detail. This applies to containment
and annulus pressurization as well as general pipe break.

RESPONSE

In all analyses, except annulus pressurization analyses, full
break with area equivalent to the pipe cross section is
postulated to occur instantanesouly. No mechanistic approach
is used.

In analyses related to annulus pressurization, the instantaneous
approach is used in jet impingement and pipe whip restraint.
loads calculation. For the pressure time history, the
recirculation line is postulated to break instantaneously
producing full blowdown force. Subsequently, the broken end
is assumed to separate in a finite time based on

momentum'nd

energy consideration. These analyses will be documented in
detail as an appendix to the FSAR in the New Loads update.

Summation - This item is closed.





3.,6.2 Determination or Break Locations and Dynamic Z~~ects
Associated wiN the Postulated Bustle o+ Pioin

Question 6

Rcpand paragraph 3.6.2 5.4.LLc. to provide assurance that, su=-
Q.cient: protection has been. provided tc preclude <e pipe
break damage for ma~~ steam and reac~wr zeedwat piping

, "inside Me main steam tunnel,.

Resaanse-.

please refer to revisecK 3.6.2 5.4.1L for Ne information
recuestecX

Summatiori - This item is closed.
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c. Verification of Pipe Whip Protection Adequacy

Sufficient pipe whip protection is provided for
the RPV head vent giping to assure safety as
defined in 3.6.2.5.2. There are no safety.
related systems in the vicinity of the RPV head
vent piping and pipe whip restraints are provided
to protect the.primary eyntainment structure..

3 6.2.,5.4.11 Main Steam and Reactor Feedwater Piping Znside
Main Steam Tunnel

a. System Arrangement

The four, 26-inch main steam and two, 24-inch
reactor'eedwater lines inside the main steam
tunnel originate at the primary containment
penetrations and run horizontally to the end of
the tunnel. At this point, the six lines dropvertically and are then routed horizontally
within the. turbine generator building. An isola-
tion valve is located in each line just beyond
the- penetration.

b. Pipe Whip Protection

The postulated pipe breaks and oipe whiprestraints for the main steam and reactor feed-
water lines'nside main steam tunnel, are shownin Figures. 3.6-33a and 3.6-34a Where breaks are
postulated~ the six lines are restrained to pre-
vent, unacceptable motion The restraints are
mounted on steel, structures which then tie into
the concrete walls and floors.

i.~.+

c. Verification of Pipe Whip Protection Adequacy

Sufficient pipe whip protection is provided for
the main steam and reactor feedwater li,nes inside

3 '-70
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ApriL 1980

3 6 ~ 2.5.

'ql e. ~

six -lines., if unrestrained, may result
pipe impact with adjacent. isol 'lves,
possibly re 'ng them ino ve. Puthermore,
unrestrained, motto use impact with other
lines, which 'sult . scalation of pipe
break c a cohdition may ceptably

rease the severity of the initi ' break.

4.12 Residual Heat Removal System (RHR) — Eaw
- Pressure Core Injection.

a. System Arrangement

b

C ~

Sufficient pipe whip protection i.s provided for
the. RHR/TPCZ mode piping to assure safety as
defined in 3.6.2.5.2 The pipe whip restraints

The BHR/ZPCX piping consists of three, 14-inch
loops whose arrangement is the same for two loops
with the third loop being the mirror image of the
other two. The piping originates at the reactor
vessel. at elevation 552 ft., rises vertically to
elevation 563 ft. where there is a Morizontal
section with' check valve This vaLve is nor-
mally closed, limiting the high energy portion of
each loop. After the valve, the normally
unpressurized section of piping drops to an ele-~ation just below the ma'n steam relief valve
platform where it is routed to a penetration
through primary containment at. elevation 534

P

Pipe Whip Protection

The~stulated pipe breaks and pipe whip
restraints for the three. RHR/TPCE mode piping
loops are shown in Pigures 3.6-20a, 3.6-21a

and'.6-22aWhere. pipe breaks are postulated, the
three piping loops are restrained to prevent-
unacceptable motion. The restraints for this
system are mounted onto the sacrificial shield
wall and also on structures which tie back to the
sacrificial shield wall.
Verification of Pipe Whip Protection Adequacy

3.6-71
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Insert to Pa e 3. 6-70:

Pipe whip restraints are provided to prevent pipe whip
impact with the main steam or feedwater isolation valves.
Zn addition, impact with adjacent main steam or feedwater
lines is prevented. Refer to Pigures 3.6-6g through 3.6-6k.
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QUESTION NO. 7

Provide justification for utilizing the load factor of 1.15
for the equivalent static load method. The acceptance criteria
of SRP 3.7.2 for the equivalent static load method is to apply
a load factor of 1.5.

RESPONSE

a. Paragraph 3.7.2.1.8.2 has been revised to clarify the
alternate simplified method of analyses. (See attachedlevision) ~

b. A summary from the study performed to verify the adequacyof the alternate simplified method is attached .

Summation - This item is closed.
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An alternate simplified method'f dynamic analysis is used for
cold and/or limber piping systems. This is the Equivalent
Static Load Method for piping.. This method consists of
applying constant horizontal and vertical load factors con-
servatively derived from seismic floor response spectra.
The description of the method «is as follows: Enveloped
seismic building response spectra are derived from widenedseismic'loor response spectra. (The widening of the building
response spectra is described in 3..7.2. 5).

s

1

C
4'f+ ~~ 'tgt>4~ Crf'h.t( PZP~ Sy~~ Z O.bauC PkfL PPCe&4P~~ 4~ e. $4+Wt4, ~~~ SP~te ~

~ The piping systems are then represented by 'simply analytical'odels, e.g., simply supported beams. Initial maximum seismic
support spans are analytically determined from the above modelfor the piping fundamental. frequency. These maximum spans are
modi.fied,. if required, so as not to exceed a conservative
value of maximum stress based on ASME Code allowables, and alimiting piping deflection between supports.

4 e L4, 'f C' t

~

~

mine the enveloped seismic building response ~ a.
These acce e

' are increased by a minim " c or of l. 15ta include the effe igher made thratian.. These.
~g increased accelerations (g- are the 'load factors.

The horizonta vertical loading fac tor s omb ined inthe s as described above for the detailed y ~

3.7.,2 1.8.,3 Dynamic Analysi's of Equipment

Equ'ipment is idealized by a mathematical model consisting of
lumped masses connected by elastic members or springs.Results for selected Category X equipment are given in Table3.9-2. The dynamic response of the system is calculated byusing'he response 'spectrum method of analysis.. When the
equipment is supported at two or more points at different ele-
vations, the response specrum analysis is performed by usingthe response spectra at the elevation near the center of grav-ity of the equipment as the design spectra for the NSSS
equipment, and for balance of plant using the envelope of
response spectra for supports. Modal maxima are combined asdescribed in 3. 7. 2. 1. 5. The analyses are performed assuming
the horizontal ground motion to act'in either of two ortho-
gonal directions, Nor th-South and East-Nest. Maximum stresses

3. 7-15
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resulting from any one horizontal or vertical excitation are
considered to act simultaneously and the absolute values are
added directly, as'escribed in 3.7.2.6 and 3.7.2.7.,
The relative displacements between .anchors are determined from
the dynamic analysis of the structures. All cases of relative
displacement between anchors are considered Zf significant,
these relative displacements are then used in a static analy-sis to determine additional stresses imposed on equipment.Further details are given in 3.7.2.1.8.3..1 for the NSSS equip-
ment and 3.7.3.9 for all other equipment. The cases where therelative displacements between anchors are insignificant and

3 7-1 5 a





WNP-2

Insert to Pa e 3.7-15

En. the applicati.on of the alternate simplified method on WNP-2,

a conservative static "g" loading was chosen for all piping
systems when this approach was used, irrespective of the build-
ing or bui.lding elevation. This simplifies the work and

results in different amounts of conservatism for different
piping systems. To confirm the adeauacy of the alternate
simplified method, a study is performed for several represen-
tative piping systems. Pipe stress 'and pipe support loads are

calculated for these representative systems using response

spectrum analysis methods. Results are examined to confirm
that pipe stresses are within allowables and pipe support
loads are less than these calculated using the simplified

,method.
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'Justification

2.

A study was conducted to demonstrate that the equivalent static
analysis criteria employed on WNP-2 is conservative as compared
to response spectrum analysis methods.
A. A~roach

Dynamic response spectra analysis was performed on the
sample problems. The results from the equivalent static
method and resyonse spectrum method were compared.

B. Pi in S stems Studied *
1. Six (6) Seismic Category I piping systems were

selected as representative systems.
The piping systems chosen represent a variety of
sizes from 3" to 24" pipe diameters.

3. Two systems were chosen from each of the Seismic
Category I structures; the Reactor Building, the
Service Water, Pump House and the Diesel Generator
Building.

C. Results of the Stud
The results of the equivalent static analysis and the
response spectrum analysis were compared for each piping
system studied and is summarized as follows:
1. Where piping system design was established by the

equivalent static analysis criteria, analyses using
the response spectrum method have shown that stresses
are well within code allowables in all cases.

D.

2. A total of 192 pipe supports were compared.„ A
summary of Support Loads for 30 of the 192 supports
is shown in Table 1 and lists in ascending order the
load ratio for the five (5) supports with the smallest
load .ratio in each system. The minimum ratio (load
ratio) of equivalent static. method/response spectrum
method shown in Table 1 is 1.80.

Conclusion
The Equivalent Static Analysis Criteria used in piping
analysis on the WNP-2 project is conservative and provides
an adequate basis for piping system design.

* Additional considerations factored into the study to ensure that
the six systems chosen for study represent a conservative basis
for comparison:
(1) Piping systems located at higher elevations in the building

were chosen for study, since seismic response spectra
at higher elevations,are larger, in order to represent a
conservative basis for comparison.

(2) Piping systems which are extensive in length and thereby
exhibiting a variety of configurations and spans were
chosen.
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TABLE 1 -. RESULT OF STUDY Attachment 1

System Location
Support
Mark 5

+priv
*4'tatic

Method

Response
Spectrum
Method

Calcu ated Load Equiv. Sta
tic Method
Response
Spectrum
Method

Diesel
Gener-
ator
Air
Intake

Diesel
Gener-
atorBldg.'E

7'E-7

DE-8
DE-14
DE-14

4696
4860
3120
4124
10505

2347
2281
1411
1780
2960

2 '
2.1
2.2
2.3
3.5

Loop B
Ret~
DG ENG
1B
DMA CC-.
21

'ieselGener-
ator,Bldg'W-261SW-263 ~

SW-253
SW-258
SW—297 .

854
535

1085
1128

873

173
107
151
145
112-

4.9
5.0
7'. 2
7 . 8
7 . 8

Standby'
Service.
Water
Pump-
house
Spray
Pond
Cross--
over

Service',
Bldg.

SW-10
SW-ll
SW-186:
SW-187

.'W—131 .

717
926

1109
1109

961

268
263
277'62

224

2.7
3.5
4 '
4.2'.3

Standby- .

Service
Water

~ Pump-
house
Spray
Pond
Cross-
over

Service
Bldg.

SW'-1
SW-16
SW-17
SW-3
SW-.14

579
563

1335
859

1429

330
286
527
326„
445

1.80
2 0

, 2 '
2.6
3 '

Service
Water
from 20"
SW Loop A

Reactor
Bldg.

SW-322
SW-344
SW-324
SW-34'3

. SW-321

359
253.
683
426
490

178
67,

147
83
87

2.0
3,8
4.7
5.1
5.6

.+* Design Basis'





TABLE 1 - RESULT OF STUDY (continued)

System : Location
Support
Mark 5

Ecuiv.**
Static
Method

Response
Spectrum
Method

CaJ;cu1ate'd L'oad'('lb) Eguiv.
Static
Method/
Response
Spectru'm

Service
Water
from 20"
SW Loop B

Reactor
Bldg.

SW-382
SW-384
SW-377
SW-383
SW-376

268 .

105,
211
243
496

7.9
30
56
57
77

3.4
3.5
3.8
4.3
6.4

** Design Basis
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QUESTZON NO. 8
3 7.3)

Provide clarification of the statement in Paragraph 3.7.3.2.1
of the PS', "Based on Reference 3.7-10, which summarized data
related. to seismic histories presented. in PSARs for many plants,it is conservatively assumed that combined effects due to
seismic e'vents of an intensity less than or equal to OBE

tensity may be considered ecpxivalent to two earthcpzakes of
OBE intensity. Therefore, the lifetime number of earDauake
cycle may range from 200 to 600 assuming 30 seconds of strong
motion ear&cpxake acceleration for each seismic event".

RESPONSE'ee

revised 3.7.3.2..X. of PS';

Summation - This item 'is closed.





K. = Stiffness contribution of element j
3

N. = Circular natural frequency of mode ii
3. 7 ~ 3 SEISMIC SUBSYSTEM ANALYSIS

The general approach to the seismic subsystem analysis is"
identical to those procedures described in 3.7.2 for seismic
system analysis, except for the soiL/stwcture interaction
effects.
3.7.3.1 Seismic Analysis Methods

The seismic analysis method used to analyze'Seismic CategoryI subsystems is described in 3.7.2.L.

F 7-F 2

3.7.3.2.1

Determination of Number of Earthquake Cycles
'P

Number of Cycles for All Items Except NSSS Systems
and Components

As ing the mathematical model of strong motion earth . e
acceler ' desccribed in 3.7.1.2 (T=L5 seconds), number
of peaks and c s, N, of the random proces epresenting
the structural respon a be estimated. ference 3.7-3) Th
response, of nuclear plant st ~es 'ontrolled mostly by
one governing mode, for -the or ' frequencies
normally encountered 'clear plant facilities,, 5 Hz to
6.0 Hz,) the n N is evaLuated to be from'50 to 150. or
a strong ' earthquake acceleration of 30 seconds in

on.<~~rom 100 to 300 for each. seismic event. Fatigue
evaluation due to a sa e snu own earthquake a.s not required
by ASME Code, Section XXX since it quaLifies as a faulted
condition.

The operating basis earthquake is an upset condition and
therefore must be included in fati e evaluations according
to ASME Code, Section XIX. T e pro ability or e occurren

a se~s c even or intensity is extremely low. er
inten 'arthquakes have a higher probabilit ccur-
rence. Base eference 10, which s zed data re»
lated to seismic histo in PSARs for many plants,it is conse vat'ivel med tha ined effects due to
seismic events an intensity less than ual to OBE in-
tensit e considered eqivalent to two earthq of OBE
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inten '. Therefore, the lifetime number of earthquake
cycles m range fro'm 200 to 600 assuming 30 second
strong motio arthquake acceleration for eac cosmic event.

During an actual sex 'c disturbance nly a small percentage
of these cycles occur at . maximQm, or even at a signifi-
cant stress level. Referen states that 99.5% of the
stress reversals occur ow 75'4 o he maximum stress level,
and 95% of the rev als lie below 50'4 the maximum st ess
level (See Fi 3.7-26) . " Based on this a , it is
assumed th a total lifetime number of maximum eismic load
cycles 60 is a conservative estimate of the num r of
cyc which will have a significant contribution to i ue

ge.

3.7.3.2.2 Number of Cycles for NSSS Systems and Components

To evaluate the number of cycles which exist within a given .

earthquake, a typical boiling water reactor building-reactor
dynamic model was excited by three different recorded time
histories: (a) May 18, 1940, El Centro NS component 29.4 sec;
(b) 1952, Taft N 69o N component, 30 sec; and (c) March 1957,
Golden Gate SGOE component, 13.2 sec. The modal response was
truncated such that the response of three different frequency
bandwidths could be studied, (0+-10 Hz, 10-20 Hz, and 20-50 Hz) .
This was done to provide a good approximation to the cyclic
behavior expected from structures with different frequency
content.

Enveloping the results f om the three earthquakes and averag-
ing the results from several, different points of the dynamic
model, the cyclic behavior, as given in Table 3.7-1&, was
formed.

.Independent of earthquake or component frequency, 99.5% of
the stress reversals occur below 75% of the maximum stress
level,~and 95% of the reversals lie below 508 of the maximum
stress level. iThis relationship is graphically shown in
Figure 3.7-26.
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QUESTION iVO; 9
(3.7.3)

P

Provide justification of utilizing one OBE intensity earthquake
for design of the NSSS systems and cc exponents in Paragraph
3..7.3.2.2. Specificall'y, provide justification .that the
information in Paragraph 3.7.3.2.2. is applicaJ-le to the,WNP-2
site.

RESPONSE

For the NSSS piping, 50 peak OBE cycles are used.

For other NSSS equipment and- components, a gener'.c st'udy serves
as the basis for 10 peak OBE cycles. As shown in the letter,
R. Artigas to R Bosnak; "Number of OBE Fatigue Cycles in the
BWR NSSS Design", September 17, 1981, 10 peak OBE cy les can
envelope the cumulative fatigue damage of hundreds of less
.severe earthquake cycles.

Accordingly, 'the FSAR is revised as attached.

Summation—
The applicant is to provide the comparison of the response
spectra mentioned 'n the letter by November 20, 1981.
This item is closed.
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intensity. Therefore, the 1'ifetime number of earthquake
cycles may range from 200 to 600 assuming 30 .seconds of
strong motion earthquake acbeleration for each seismic event.

During an actual seismic disturbance, only a. small percentage
og these cycles occur at the maximum, or even at a signifi-

!
cant stress level- Reference 3-7-10 states that 99.5% of the
stress reversals occur'below 75% of the maximum stress level;
and 95% of the reversals lie below 50% of the maximum stress
level (See Figure 3.7-26). — Based. on this data, it is .
assumed that a total lifetime number of maximum seismic load
cycles of 60 is a conservative estimate of the number of
cycles which will. have. a significant contribution to fatigue

r

usage.

3. 7.3. 2.2 Number of Cycle fo NSSS Systems and Components
~ ~ d>ss

o evaluate the numbe f cycles whC.ch exist within a given
earthquake, a typical boiling water reactor building-reactor
dynamic model was excited by three different recorded time
histories: (a) Hay 18, 1940, E3. Centro NS component 29.4 sec;
(b) 1952, Taft N 69 W component, 30 sec; and (c) March 1957,
Golden Gate S80E component, 13.2 sec. The modal response was
truncated such that the response of three different frequency
bandwidths could be studied, (0+»10 Hz, 10-20 Hz, and 20-50 ~

Hz). This. was done to provide. a good approximation to the
cyclic behavior expected f om structures with different fre-
quency content.

Enveloping the results from the three earthquakes and averag-
ing the results from several different points of the dynamic
model, the cyclic behavior, as given in Table 3 7-'8, was
formed.

Xndependent of e'arthquake or component frequency, 99. 58 of
the stress reversals occur below 75% of the maximum stress
level, and 95% of the. reversals lie below SOS of the maximum
stress level.

~om-
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In summary, the cyclic behavior number of fatigue cycl'es of
a component during an earthquake is found in the following
manner e

a. The fundamental, frequency and peak seismic loads
ara found by a standard. seismic analysis

h Tha number of cyc3.as which tha component exper-
iences. aza found from Table 3;7-18 according to
the frequency range within which the fundamentaL
frequency lies.

c.. For fatigue evaluation, one-half percent (0.005)
of these cycles are conservatively assumed to be
at the peak load and 4.5% (0.045) ara assumed
to he at or above thzae~arter -peak. The re-
mainder of tha cyc3.es has negligible contribu-
tion to fatigue usage.

The safe shutdown earthquake has the highest 3.eve3. of re-
sponse. However, the encounter probability of an SSE is so
small that it is not necessary to postulate- more than one SSE
duzing tha 40 year plant life. Fatigue evaluation due to
the SSZ is not necessary since it is a faulted c'ondition
and. thus not: required by ASME Code Section III.

'he OBE is an upset condition and, therefore, must be in-
c3.uded: in fatigue eva3.uations according to ASHE Coda Section
XXZ. An. investigation of seismic histories for, many plants
shows that during a 40 yeaz life, it is probable that five
earthquakes with intensities one-tenth of tha SSE, intensity,
and one earthquake approximately 20% of the proposed SSZ .

intensity, wiLl occur. C ~ a

To cover the'ombined effects of
these earthquakes and the cumulative effects of even lesser
earthquakes, postulated for
'fatigue evaiuation.

Table 3.7-19 shows tha calculated number of fatigue cyc3.es
and the number of fatigue cycles used in design.

3.7.3.3'rocedure Used for Hodeling

The procedure used, for modeling for the subsystem dynamic
analysis is described in 3.7.2.3.
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TABLE 3 7-18

NUMBER. OP DYNAMIC RESPONSE CYCLES EXPECTED DURING A

SEISMIC EVENT"'OR= NSSS SYSTEMS AND COMPONENTS

M. mal~)
0 -10 10-20 20-50

Total Number of Seismic;
Cycles 168 643

Seismic Cycles a0 Peak Load O.B

m.snu.c Cycles at: or above

1.8 3 2.

75% of P 7.5 16.2 28.9

X0. ~~~~ W(0.0"/s'g

Al~~
P
~ (o z'/ q H)

3.7 67
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