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UNI TED STATES
NUCLEAR REGULATCORY COWM SSI ON

CFFI CE OF | NSPECTI ON AND ENFORCEMENT
WASH NGTON, D. C. 20555

February 18, 1983
| E1NFORVATI ON NOTI CE NO. 83-04:  FAILURE OF ELMA POAER SUPPLY UNI TS

Addr essees:
ALl hol ders of a nuclear power reactor operating license (CL) or construction
permt (CP).

Pur pose:

This information notice i sprovided as an early notification of potential Idy
significant problens pertaining to 24-V DC power supply units manufactured by
ELMA Engineering of Palo Alto, California. Because of the potential safety
significance and related generic implications of this problem, addressees are
expected to reviewthe information for applicability to their facilities. No
specific action or response |srequired at this tine.

NOTE: All power supply units, mentioned, discussed, and referred to hereafter
are power supply units manufactured by ELMA Engi neering.

Description of Circunstances:

On June 19, 1982 a | oss-of -24-V DC-Power test perfornmed at Peach Bottom Unit 2
Nuclear Plant resulted i nstartup of high-pressure coolant injection (HPCl),
reactor core isolation cooling (RCIC), and residual heat renoval (RHR) systens
on the Unit 3 plant while itwas operating at 100% power. The initiation of
the emergency core cooling system (ECCS) equipment caused a reactor power
increase to 113% of normal full power and a reactor water level increase

of seven inches before the feedwater flow was automatically reduced and the
operator tripped the ECCS system

The initiation of the Unit 3 ECCS systemwas caused by the degraded operation
of one power supply unit when the backup power supply was lost during the
| 0ss-of - power testing.

Each ECCS logic train of Peach BottomUnits 2 and 3 has two power supply

units inparallel. One of Unit 3 power supply units i spowered fromthe 4-kV
emergency bus of Unit 2. This power supply was de-energized as part of the

| oss-of -power test. The parallel (battery powered) power supply unit had an
undet ected degradation which caused the voltage to drOﬁ and cause false "double
low' and "triple low" reactor water level signals which subsequently initiated
the ECCS.

This was the third failure of a power supply unit within ayear. Subsequent

testing of all remmining power supply units at Peach Bottom Identified one
more degraded power supply unit. 1 neach case, the power supply degradation
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was attributed to afaulty capacitor. Degraded operation of these power supply
units i scharacterized by a.hiﬂh ripple voltage. As aresult of this problem
Peach Bottom decided to test the power supply units monthl'y, rather than

sem annual [y as before.

On May 13, 1982 the auxiliary operator at Vernont Yankee noted anomalous | ow
water level readings fromthe reactor vessel sensors. The instruments were
declared inoperable and a channel trip (half scram was instituted. Subsequent
investigation revealed that adegraded power supply unit was the cause of
anomal ous readings. The power supply unit was replaced. Preventive Main
tenance checks o? other power supply units at Vernont Yankee revealed that

one nore power supply unit was close to failure, evidenced by a decreased
output. This power suppIY unit was also replaced. I nboth units the problem
appears to have resulted froma faulty capacitor

Previous problemhistory with 10-anpere output power supply units caused
Vernont Yankee to switch to 6-anpere output units at the vendor's recommenda
tion. This apparent|y decreased the heating problem that i sdiscussed I nthe
fol | owing paragraph.

Li censees should note that ELNA Engineering reported recently to the NRC that
extensive testing at the factory indicates that inproper, vertical mounting of
power supply unifs can result i'noverheating of the capacitor adjacent to the
ferro-resonant transformer and could cause capacitor failures. Falrther, ELMA
Engi neering pointed out that the ferro-resonant transforners are substantially
less efficient when operating at partial rather than at full power. Therefore
i f two power supply units inparallel share the load, their heat output into
their enclosure(s) will be greater than the heat |oss output of a single unit
supplying the entire load. Power supply units which are not perfect|y matched
will result inunequal |oad sharinﬂ and” further increased heat output. There
fore, ELMA Engineering indicates thac iftwo or more power supply units are
used i nparall'el, the systemnust be analyzed for load sharing, efficiency at
| ow | oad, and proper cooling.

| f you have any questions regarding this matter please contact the admnis
trator of the appropriate NRC Regional Office, or this office

Edward L. Jordan, Director

Division of Emergency Preparedness
Engi neering ReSponsSe
Ofice of Inspection and Enforcenent

Technical Contact: W Laudan
301-492- 9759

Attachnents: _
List of Recently Issued I Elnformation Notices

*SEE PREVI QUS CONCURRENCES
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was attributed to a faulty capacitor. Degraded operation of these power supply
units i scharacterized by a hlﬂh ripple voltage. As aresult of this problem
Peach Bottom decided to test the power supply units nonthly, rather than
semannual |y as before.

On May 13, 1982 the auxiliary operator at Vermont Yankee noted anomal ous |ow
water level and low readings fror the reactor vessel sensors. The instrunents
were declared inoperable and a channel trip (half scram was instituted.
Subsequent investigation reveal ed that a degraded power supPIy unit was the
cause of anomalous readings. The power supply unit was replaced. Preventive
mei ntenance checks of other power supply units at Vernont Yankee reveal ed that
one more power supply unit was close to failure, evidenced by a decreased
output. This power supply unit was also replaced. Inboth units the problem
appears to have resulted froma faulty capacitor

Previous problemhistory with 10-anpere output power supply units caused
Vernont Yankee to switch to 6-anpere output units at the vendor's recommenda
tion. This apparently decreased the heating problemthat i sdiscussed i nthe
fol  owi ng paragraph.

Li censees shoul d note that ELMA Engineering reported recently to the NRC that
extensive testing at the factory indicates that inproper, vertical mounting of
Pomer supply units can result inoverheating of the capacitor adjacent to the
erro-resonant transforner and coul d cause capacitor failures. Further ELMA
Engi neering pointed out that the ferro-resonant transforners are substantially
less efficient when operating at partial rather than at full power. Therefore,
i f two power supply units inparallel share the load, their heat output into
their enclosurer) will be greater than the heat loss output of a single unit
supplying the entire load. ~Power supply units which are not perfectly matched
Will result inunequal load sharing and further increased heat output. Therefore,
ELMA Engineering indicates that iftwo or nore power supply units are used in
parallel, the systemnust be analyzed for load sharing, efficiency at |ow
| odd, and proper cooling.

| f you have any questions regarding this matter please contact the adminis
trator of the appropriate NRC Regio;dl Ofice, or this office

Edward L. Jordan, Director

Division of Emergency Preparedness
and Engineering Response

O fice of Inspection and Enforcenent

Technical Contact: (see next page)
*SEE PREVI QUS CONCURRENCES
*DEPER | E *DEPER | E *DEPER IE *PSB:IE ~ *DD.DEPER |E DA~ R:IE
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attributed to a faulty capacitor. Degraded operation of these power supply
units is characterized by a hi%h ripple voltage. As a result of this problem

Peach Bottom decided to test the power supply units nonthly, rather than
semiannually as before.

On Nay 13, 1982 the auxiliary operator at Vernont Yankee noted anomalous |ow
water level and |ow readings fromthe reactor vessel sensors. The instruments
were declared inoperable and a channel trip (half scram was instituted.
Subsequent investigation revealed that adegraded power supply unit vas the
cause of anomalous readings. The power supply unit was replaced. Preventive
mai ntenance checks of other power supply units at Vermont Yankee reveal ed that
one more power supply unit was close to failure, evidenced by a decreased
output. This power supply unit was also replaced. | nboth units the probl em
appears to have resulted froma faulty capacitor.

Previous problemhi st_or%/ with rLNA 10-anpere output power supply units caused
Vermont Yankee to switch to 6-ampere output units at the vendor's recommenda

tion. This apparently decreased the heating problemthat it discussed inthe
fol | owing paragraph:

Li censees shoul d note that ELKA Engineering reported recently to the NRC that
extensive testing at the factory indicates that inproper, vertical nounting of
Power supply units can result i noverheating of the capacitor adjacent to the
erro-resonant transformer and coul d caura capacitor failures. Further ELMA
Engi neering pointed out that the ferro-resonant transformers are substantially
less efficient when operating at partial rather than at full power.

Therefore, if two power supply units i nparallel share the load, their heat
output into their enclosure(s) wll be greater than the heat |oss output of
asingle unit supplying the entire load. Power supply units which are not
Eerfectly matched wll result i nunequal load sharing and further increased
eat output. Therefore, ELL4A Engineering indicates that iftwo or nore power
supply units are used inparallel, the systemnust be analyzed for [oad
sharing, efficiency at low load, and proper cooling.

| f you have any questions regarding this matter please contact the admnis
trator of the appropriate NRC Regional Cffice.

Edward L. Jordan, Director

Di vi sion of Emergency Preparedness
and Engi neering Response

Ofice of Inspection and Enforcenent

Technical Contact: (see next page)
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LIST OF RECENTLY ISSUED
IE INFORMATION NOTICES

Attachment
IN 83-04
February 18, 1983

Information Date of
Notice No. Subject Issue Issued to
83-03 Calibration of Liquid Level 02/18/83 A11 power reactor
facilities holding
an OL or CP
83-02 Limitorque HOBC, H1BC, 01/28/83 A1l power reactor
H2BC, and H3BC Gearheads facilftieé~hold1ng
an OL or CP
83-01 Ray Miller, Inc. 01/26/83 A1l power reactor
facilities holdiny
an OL or CP
82-56 Robertshaw Thermostatic 12/30/82 A11 power reactor
Flow Control Valves facilities holding
an CL or CP
82-55 Seismic qualification of 12/28/82 A11 power reactor
Westinghouse AR relay with facilities holding
latch attachments used in an OL or CP
Westinghouse solid state
protection system
82-54 Westinghouse NBFD Relay 12/27/82 A1l power reactor
Failures in Reactor Protec- facilities holding
tection Systems an OL or CP
82-53 Main Transformer at the 12/22/82 A11 powar reactor
North Anna Nuclear Power facilities holding
Station an OL or CP
82-52 Equipment Environmental 12/21/82 A1l power reactor
Qualification Testing Experi- facilities holding
ence - Updating of Test an OL or CP
Summaries Previously Published
in IN 81-29
82-51 Overexposure in PWR Cavities 12/21/82 A1l power reactor
facilities holding
an OL or CP
82-50 Modification of Solid State 12/20/82 A1l power reactor

AC Undervoltage Relays Type ITE-27

facilities holding
an OL or CP

OC = Operating License
CP = Construction Permit
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Technical Contact: W. Laudan
301-492-9759

Attachments:
List of Recently Issued IE Information Notices
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H‘\RM“" TI PPECANCE ST

14 4691c
080217053111 | 99999
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SOX_ 5200
ChERAY HI LL NJ 08034
002107064708 1 99999

e = l‘&lf_'BER ENGR CORP
PROJECT RECORDS ADNIN

S GYMNER NA 02107
070775064727 1 99999
SIGNE _C_hEBSTER ENGR CORP
DONALD P HO . TkS

RECORD AONI N

p lcaulASVILLE LA 10775
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WADI NG Al VER NY 11792
62000 V9,6
OSST o~ 99999
Al%]|c
DC 20001
020050001367 1 99999
NI&
S CHOK I(Elll—%lREEEl?ROAD
FAXOvlLELE NO 20850
09342000568
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ETC
\2/|2%|E PRESlUTDE'\éT?O\/E AVENUE
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CIALEIEg\IR chER
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ROSEMEAD

CA 91170
091170079429 9999
SQJT H%FI%IX CALI FO?NI A EOQ SON CO
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092672061541. 99999

SRTHRRR AL ECRM A EDISCh €O

STEPHEN L MOODY

PC scx 700 UNI TS 213 9-2

SN & EVENTE c 92672

064769 1 99999

IdéElH\/l%‘ CO SERVI CES |INC

LIVA ENG DATA PRCCESSNG

RFLEQka 20071 GA 30346

035202001236 1 99999

SOUTHERN CO SERVI CES | NC

RUBLE A THOVAS

VI CE PRESI DENT
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033528039976 1 99999

SO LHKERN SCI ENCE APPLI CATI ChS
FI CE OF BLACK C VEATCt

E J EBELI NG

||5| BRARI AN

Fax 88528

B AncPeH SRR,

2044 FI LLMORE STREET
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ERURE o
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S El OER CO\ISULTI NG ENG NEERS
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T &9t | deedénl lg NEER
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SACt AEN@ CA 95813

ORBAENIE kg & par. U B1r
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6201 S S| REET
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SACRAMENTO CA 95813
049508063180 1 "999
SALEM ENG NEERI NG CORP
2186 _44TH STREET SE
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AVSUM S| LVERMAN
69 EDGEMOOR AVENUE
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69 EASt AVE
ROCHESTER NY  1464S
006492055304 1 99999
ROCKBESTCS CO
ROERET J GEHM
TECHNI CAL DI RECTOR
860 N NAI N ST EXT
NALLI NG-QAD Cr 06492

Gel moboomil& 1 0144111

ILrEdo” AL & & new S..&"4Assuft

A N CELLO RUSSO
MANAGEK
2 V\AY! ID%NACAS

BUALI MA 01803
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HANCOCKS BRI DGE NJ
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BLIC SERVICE
ARLES W CAM

Wrer Bred PR gy, counseL

O

PLAI NFl ELD Ift 40106
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PUBLIC SERVICE |INDIANA
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EXECUT|I VE SECRETARY

PO BOX 190
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PUESTLO RI CO ENERGY OFFI CE
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0l RECTOR
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0 A MANAGER
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KOGTH AVENUE- NOI%TLH 61242

*15108079694 1 99999
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NRY 0 OARBEE
MANAGER OF OPERATI ONS
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SU TE 201
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UCLEAR SERVI CES CORP
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LIBRARIAN

1700 DELL AVENUE

CAMPBELL
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RL CLOUD & ASSOC
HELEK CLOUD

S ADRI NLSTRATOR
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BERKELEY CA 94710

CA 95001
99999
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RAD SERVI CES

VES W ORR
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CRLANCC E
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SAN JUAN PR 00936
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ROBERT V. MYEMS
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99999
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PX ENG NEERI NG CO | NC
CORUTC

GEORGE S S .
VI CE PRESI DENT PARKEI i NG
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BOSTON MA 02210
BLABRB R 26RB 1 99999
LIBRA AN
OOSCBERNEIE
orA 1'LS ROARA 15108
095008036038 1 99999
CREX ~CORP
NG NEERI NG
AF KITZ
VP ENG NEERI NG
1700 DELL AVENUE
1ARPBELL CA 95006
046124077486 £
TUM ENTERPRI SES 20999
C CARCL
PRESI DENT
24925 ROSS
DEARBORN N 48124
094710064768 1
L CLOUD 9 ASSAC 99999
R haCORCAY
RECCRDS MANAGEN
125 UNIVERSI TY AVE
BERKELEY CA 94110
0° 4 0250824B¢ 1 5$999
RAYCHEN CORP
KENNETH BAKER
300 CONSTI TUTI CA DR
NENLC ~PARK LA .94025
001803064740 1 99999

RAYTHECK CO
TECHNI CAL | NFO GPERATI GN
A A DELLG RUSSO



1*11Q11 064161 '99999
&Q SERVICE CO GF cGLCRADC

NC
PMvac enare
5009 ¢ 38TH AVE RECORDS
Co 80207

%&l\@mﬂs O CoLCADC

FORT ST RAIN NUCLLAR STATION
0  bAREMSOURG

IGH mUC__PROODUCTION
108 19 1
PLATTEVI LLE

CC 80451
POBEROERFce 0 00 , PO%Paia
S e S
HANMONo It. 46320
PUBLIEO%RRUTCE do oF oRAdMA
BLACK FOX STA NUCLEAR PROJECT
6 b MUENCh
EjébA
| 0A OK 74102
094119004456 1 99999
PUL IC SERVIC EJEE& PGAS CcC

C/C BECHTEL PKE

INCIPAL ENGR-4NOPE CREEK
40 BEALE STREET - PC BOX 3965
aN - rAAIISCO CA $4119

007101000245 1
| CE ELEC & GAS CIZ

A YLIN
1y AA AS(il Cl OR

UWARK NJ 07101

PUBLIC SERVICE ELEC & GAS CO
PIERRE A LANCRIEU
PRQIECT MANAGER

10 1RARK PLAZA
NEK ARK NJ

BOB PLOGERIP e Alec ¢ B

NUCLEAR LICENSING & REGULA ICN

I007101006342 99999

07101

$5Msng5$¢€I)EN

1160

NEDBARK NJ 07101
008036019361 09909
SA'L-LQEEBQA'?'%@'—EC £ GAS CO

H J NIOURA

GENERAL MANAGER

HANCOCK IGE NJ 08038
007101004141 1 99999
PUBLIC SERVICE ELEC 6 GAS_ CO
CCRPORATE QUALITY ASSURANCE
SQENT L. I'L

PC SCX siO

MEARK NJ 0/101
008C16006458 1 9999

584LC SER\E/'I\ICE E EIqu GAS Cc

GENERAL NNCR- - OPE CREEK OPER
Peai B&X- A | ipe | m o

080204004312 1 99999
PUBLICSERVICE CA) OF CCLCRACC
ELECIRIC PRODUCTION

0 LEE

\! CE PRESI| DENT

PC 8CX 840
DENVER

Cc 60201
080651006313 1 99999
LI C SERVI CE CO OF CCLGRAOO
b ARENBOURG

NUCLEAR PRODUCIION MANAGER
16805 WELO COUNTY

19 112

PLATTEVI LLE

074 1C2001686 1 99999

PUBLI C SERVICE CO OF CKLANCMA
UGIN COhRAD

PO BCX 201 60-4-S-i

CC 80651

TULSA GK 74102

074102007095 1 $9999

PUBLIC SERVICE CO OF OKLAHONA

Juoh c¢ 7z

MANAGER--NUCLEAR LICENSING

PO BCX 201

TULSA K 74102

007101006460 1 99999
LIC SERVICE ELEC GAS CC

PUBHIG SR :

MANAGER- LI CENSI NG « ANALYSI S
80 PARK PLAZA TI 60
NEWARK NJ 07101

007101063654 1 99999
ULr~ SIGERVCE ELEC £ GAS CC

FLORI NE__ HUNT
CORPORATE LIeRARIAN
80 PARK PLAZA
NEWARK

NJ 07101
007101005637 1 999
PUBLIC SERVICE ELEC & GAS CG

EDWIN _A LI DEN
MANAGER- NUC LI CENSI NG A REGULA
PO BOX 510

T160
NEWARK NJ 07101
007101003261 99999
PUBLIC SERVI CE CLEC £ GAS €O

| ~J_MARTIN

80" PARK_PLAZA

ROOM | I TC

NEWARK NJ 01101
008036005630 _ 1 99999
RPUBLI C_SERVI CE ELEC & GAS CO
SALEM CPERA |ONS

HENRY 3 Rl DURA

EENERAL MANAGER

| « EXCO91u LoGE NJ 08036
007101006343 9
PUBLIC SERVIGE  LEG A
CORPORATE CUAL, V™ ASSURA
ROSENT L _MT

PP53&X 570

NEWARK NJ 01101
006026005635 99999

1
PUBLI C_SERVI CE ELEC 6 GAS CO
I A UDERI TI

VI CE PRI%%EI3 CENI - hUCLEAR

PPs RCX

.m



MOINES STEEL CO

J MUELLER

A~ MANAGER

1pimm~RISLAMO PA 15225
002360081463

PLYVMUTH ClviL 6FENSES
e

11

PLINJUTH MA 02360
PAAT2R409588RERA L (ELECATC O
121SU SALMON STREET

POSRLANO OR 97204

09120500

PORTLASIRNG %AENERAL ELECTRI c co
MzFEséDRéﬁRENT HYEEAR

I TLAND CA 91205
006 1 9999
PosES%EEf“?NTEARAHONAL Ic
BONALD, o] | RK

ﬁ'%&ﬁ@? oo V> € 030
0152339?%3& 99939
pITST BERVER| AVENUE PA 19233
099008066224 1 " 999
POWER TECHNICAL ASSOCIATES I NC
42 W CAMPBELL AVENUE

CAM Pi ELL CA 95001

01 4z10001FEBO tielI 9999
POjj' 2l VisSs d A

CHAMPAI GN LL41820
02210204742 . 9EC99

alGE 'OATA ITSTE"S CC

D VI glog\l\lEY NGER

IZ/E‘]?%ARILD 593INGHOUSE BQAD,, 4 5
09512604730 999 9
ROJ|

P ASS] STANCE CORP
| K. EK
MANAGER
100 N IWINCHESTER BLVD

SAN Jose CA 99128
nt? va" | , NANAGEM
FREARARR o

R 1 PoOUIIDURK ROAD

OGZ389005689 ¢  Lsg oy MER" 99
GAVI C~ 9 TARANTI O

CHA IRMAK

& LINCOLk STR EE

PLrMC#JUIt MA 02360
%Zﬁ‘fxﬁo?ﬁl‘}&sof] & DOGRET®

Pi DGGET
ROSENBERG wx 71411

120400
%%) TLANDS%ﬁ:(%ERAL ELECTRI C &I

RN _hAST

121 $W SALMN- STREET

PORTLAND CR 91204

B?N,L%Emﬁilé%ml ELECTRES @d

123, SWV SANMON ST CR 91204

020000084690 999"

NUCLEAR EGR R éNVI R AF9AI RS
SCovl LLE

1 e SoRYSIBE

1900 PIENNSYLVANIA AVE hlt
WASHI l'ion

092642065208 l q9999

0 ENG NEERI
FO}QE N(%&E UCTI NG
629 CANI NG DE LWS PARES 5-202

20006

SAN CLEMENTE CA 92642

9,060%6%,2077 1 99999

Fl RA%K L%LLY

AVon CT 06001
99999

QWZQOGM%PWLA N A

RANUALL L PLANE A

STATION [L 14120

5(2|ABOX 2424
MPAI GN

OB} &7 053089 FaBRICATORZIFRRES
QUL ASAC MANAGEA

ST LQU S NO 63147

%?233894WGENENT oorp 299
|6UAL|TY ENG N

K R10xf IN 31830

PUEB0C0IRRAUI11LITIES GRASHES

STIPMEN M | RVi hl

BXFONORTH &IN S

Y A
N ROUGE LA 70002



ONatJSfue PA 11120
01410 00141491 1 99" 99
i M o ROMER 4 LE-GT cC
M- A EAR
H NI NTH STREET
LENTON PA 18101

0 alOCbeZ 1 99999
Mjval A PCfR L LIGHT cO

T to. EET
AL ZRT to. sTR PA 18101
« 0030" 11 1 999999

111INSYLV A POWER ¢ LI GHT CO

SUPT GIF PLANT

skloCA PA 18603

18101064722 9" 99
ENNSYLVANIA POdER 4 LTGhT CG

\/’[ I\/UC ReCORDs SYSTEM

<'UO

SuU
N_ Nl NTh STREET
ANRANT PA 16101
9810106491 1 99999

EEI\/USYLV/ &l é PONER & LI GHT CC
COVPLJ;I' SYSUEMS ANALYST

2 NORTH NTNTH STREET Ph 14101
0107 .. "
Ofg?t ' odmras PR o

o GHAL TV ASSWANCE

A a
MANORTH H NINTH ST
| LLENT PA 18101
094101005966 9
EEI%I(ll\Il@J IE STéNE OLS@@ %? AL
1900 | \IGCR|
SEATTLE Yask BLOG NA 96101
I 41 *9
6TLOEOR™ glai,,.

. 8OVER
s'ENl'é&" VICE PRESI CENMT
HILAOEEEETA ST PA 49101

IgBER_IQEL% EkIECTRIC Cg:%gge
E’ﬁPEAM%TA PA 19101

01910100S639 9"

«« CALROIABIfhIIMIfn6EfIRTMENT

VI CE PRESI DENT

2301 MANKek ST
PHILADELPHIA PA 19101

017314006516 "99"9
PHILADELPHIA ELECTRI C Cco
PEACHBOTTOM APS

a o Immrfid

iIENIMCK PA 1"'0O3

016103005706 9999
REN%VIVANIA PODER & LIGHF® cC

PRESPODE
ONE EAST WASHINGTON STREET
PDs 191

NEt CASTLE PA 16103
0 0 %4655 i 9999

|A PGbCES a LIGHT CC
@uﬁ\/-%ggios SYSTEMS & PROCIC
2 NGRHf  NINTH STREET
ALLfEITCbh PA 1101

01610108160 1 99999
PaNASYL ANI A PONER a LIGHT CO

mAUck C KENYON
Vi S| gENT- - UCLEAR OPEa
b PA 18101

"101001490 1 99999
BF L IFO_'ER C LIGHT CO

GENERAL COUNSEL & SECRETARY

ALDSRRSWAQINTH STREET - s101
BERROTPEHRER power o LI co

rGA TECH |E&OROS & SVS
2 KICRIK NWNTH STREET

ALLETGON PA 16101

011120005448 1 999
PENNSYLVANI A PUB UTI LI TY Can

JOHN LEVIN
PO BOX 3265

HARRISBURG PA 17120
019101000657 99999
PHIIADELPHIA EL ECTRI C

EDWARD 6 * AUER co

VIL.CE PRESIDENT t GENERAL COUNS
S301 MARKET STREET

PH LACELPHI A PA 19101
01910100066 999
PUOARRE PH ARADBEFCTRI C OB

ASST GENERAL

2301 MARKET S HRE%I-L)UNSEL

PHI LADELPHI A PA 19101

PLPLALRPALPA EL(TRIC 9899

NUCLEAR GENERA | N \

'\éuﬂ’Egﬁ\WRfDENT

5301 ST

BRILADECPRIA PA 19101

019101006432 59999
ADS$A ELRI o

1R S REPER

2301 MARKET STREET

PHI LADELPHI A PA 19101

OPHILIOST5A7 99999

PHI LI PPI NE ATG\/I C ENERGY Cox



BAPECEE 6 el EcTry( 22200

*|SIECfOR-FEDEAAL  ace NCY RELATN
1050 17T" STREET %
oC 20034
0945830652 |
PACFIC GAS L ELECF§ gy
AR DEPT
w MY
3400 CRO. CANYON RD
CA 54583
|
PRAHIR6EL&Py £ cru. 9999
IC CO
ZIS-eMARKT ST
&N+ FRANC I SCO CA 94106
09410"605747 1 99999
PACIFIC GAS « E UICTR | C 0O
oiLT" PLANT OPERATER
Ji mpRL P

A*OM _ 1485

SIAN  FRANCISCO
7403007015

IQRCI NORTHWESAT RE sa ?JQCES

TERENCE L _TNATCNER
LAW CENTER 11011 | NCl Al D

CA 94106

EUGENE OR 97403
9999
KIN TERpyDIoVISIaN
NANB\CEBURNUCHERE pratU
EBLVD

ABANE IN IF 92803
990507053083 |

CIFIC "VALVES INC 9999
A MANAGER
201 MALNUT AVENUE
LONG BEACH CA 90801
A2BARI HNLP A 9999
2135 1/2 DEVINE ST
COLUMBIA SC 23205
011C57007108 [

Cr Di OUuOKLIII 9g999
SUARO of DI RECI CAS
PO BOx 268
N IDDLETOUN PA 17057
017105005431 1
PATRI OT NEWS
RI RD ROBERTS
612 MARKET STREET
NA; RI' SBURG PA 17105
019016053114 1 99999

S0P 1 AL KREAWUCTS DIVISICN
NGR-PROGRAN CC&TRLL

094120007065 99999
PAGILFILC ﬁAJU&bét ECTRI C €O

VICE PRES L GEhERAL COLS$SEL
77 BEALE ST PC 6CR 7&2

SA% FRANCI SCO 94120

093424003219 1 99999
PACI FIC GAS 4 ELECTRI C CO

DI ABLO CANYON POWER PLANT

W 8 KAEFER

TECH ASIT TO PLANT NMR

P a BOX 54

AVILA BEACH CA 93424

094106005994

999
FIC GAS 9 ILEC8TR| CO
NUCLEAR GENERALION Ot PI
JANES 0 SCHUYLER
VI CE _PRESI DENT
77 BEALE ST ~SOON 1451
SAN FANCI SCO, 1451A 94106

095501057489 $9999
PACI FI C GAS & fLECI RIC|O
HUNUCLOT BAY PCOER PLANT

£ 0 bEfK

PLANT S4JPERTEPCENr

1034 6TH STREET

EUREKA CA 95501
99999

090255053081 1
PACI FI C PUMPS

QJVI SI C% OF DRESSER | NDLSTRI ES
0 8 HARNEY

PRESI CENT
7515 PI CKETT STREET
PARK

HUNT16GFONI CA 90255
0320200529%5I 99999
PACIFIC SCIENTIIlC co

BELFAB DI V

It FAl R

NGR
CBQIX 9370 305 FENTRESS ago
DAYTONAB 9

OOPAO S82360 9999
PAKISTAN ATOMIC ERGY CON
SHPIN A KHAN4
NU  ENGINEER
| SLANABAD PAKI STA
99999

AR 1

DAVI D KATZNMAN
NATI ONAL SALES NANAGER

O\g PANASONI C NAY
SECAUC US NJ

01094
035610081026 1 99999
PATEL ENG NEERS
3400 BLUE SPRI NG RD NW 8-3
BOX 3531
HUNTSVI LLE AL 35810
092668065239 1 99999
PAUL MUNROE HYDRAULI CS | NC

TAYFi N ANUR
- EKE PRODU\C/J"EI'S DIV

1701 b S QUA A
ORANGE

CA 92468
C17105005429
EEHP@I\!LMBNMD%EBGQ:AEWMRLRRS
DI REC OR

PO_BOX 3
HARRI SBL%Igé PA 17105



olb

043215062368 1 99999
61Q0 OFC OF CO&SUMERS COLTSEL
@By AT M SREL

I &AUS 044 43715

07310500515 1 9999" 9
OKLAHOMA ATTORNEY GENERAL GFC

JA CARTWR

ATTORNEY GEk

112 STATE CAPI TC]_ SUILADI | k
OKLAHOVA CI TY K

73105
073101022651 99999
P LAQ NA GAS £ ILECTRIC
PO SOX 321- MCA44
OKLANOMA “TI TY oK 73101

B o VBLIE PR om0 ST

DIV. MANAGER
1623 H4ARNEV ST
OMAHA

NE 68102

068102046210 1 999
OMAHA PULI aa'ER ISTICT
AN 3ol 1 SERA 28
1423- ARIEV STREET ME 68102
OMAHA NE 68102
037219000113 1 " 999
PRy EJ-L B 1fdf| a0
ESQUI RE
CSHANLCERY GL - 421 CHAAILCTIE
SNASHVILLE N 31219

1310056502 1

El0J nEPl OF MNERGY

1LILALOO & INDUSTRIES ILCG
QLem'" GA

97310
091704+005965 1 99999
T 1=
RORTLAND Gat 97204

SRR SRR oM 6 ST e

600 MONTGOMERY STREET

SAN FRANCISCO CA 94111

8\2/00&60%1&3 1 99999
ERSEAS ELECFI QUS SURVEY 11 S
WASHINGTCN OFF ICE

K S EkESAL NAKAGER
1051 IfIHSTREET NNY 0

043216005171 59999
CHI C PC‘DER S| TI kG SCARC
HARCLO = KAHK

STAFE SCl ENTI S
341 E BROAD STREET

CCLUNB Ch 43214
073152012022 1 99999
OKLAHOVA DEPF  Cf HEALTh

OCCLP _C RADI OL.OG CAL HLTH SERV
¢eHRALE  MCHARD
PC DCX 3553l

CKLAhQOVA CI TY K 73152

074102005110 1 " 99

OKILhVAL PU WCO@

PO ECrR 201

TULSA OR 74102

068023003214 1 99999
PUL I C PUNER DI STRI CT

(RT CALHOUh S All ot

W G GATES

MANAGER

PO BOX 399

FORT CALHfOUh NE 64023

068102022680 99999

OVAhA BLI C PGkEm DI STRI CT

app~ol i NTI O 0oPRATI ONS

DI VI SI ON MAKAGER

162RHARNEY STREET e 61102

06S1C2040934 99" 9
ONANhA UBLIC POkER DISTRICT
FORT CALI HOUN STAIiIION

S C STEVENS

MANAGER

PC SOX 399

FOR, CALHOUN NE 68102
1 99999

CTARIC 4YD30
g 1 EI\DISERATI ON DI VI SI ON

REACTOR SAFETY ENG | B
100 UNIL VERSI TY AV-T ONTO

ONTARI O NSG X& CANLAOA
097207002513 1 99999
GREGON DEPT " oF 1UAI_?_II SINY'M
%R?QN'-NANK@QEBO‘
0 00X 231
PORTLAND R 91207
077010000170 99999
ST1RIEWS HLF TFFQ%FR
ESQUI r E
of AUMDNT SAVI NGS SLOG
aEAUMONT T 71701
094181066113 |
ORRI CK HERRINGTON & SUTCLIFFE
800 MON G NEIY ST
SAN FRA4G SCO CA 94111
094 1'96 4se9 1 S9999
PAEI FI| GAS | ,ELECTSIC f:0
FL SURGE$SI
RECORDS P, GVENT _SbPVR
| T BEALE JTREET *OROO 40
SAN ERANC. $CC iAo 106



&polo

AP B Fees

ND 20870
09511906 3067 1
8ONUTECH |s" 99999
LONaERT CKGILL
663S_VIA DEL CRC
SAN JOSE CA $5119
11 7203
09_?f %‘05 1
RuSENAR
LB ono
: CA 95119
%37830051560 99999

ég’éo%%g sA™ h'ééNs#éB
OAK RIDGE  ©100-711--1 F43

037330066515 1 99999
OAK RLOG_ NATI ONAL LA
ﬁlhEFQFT-'-%llRC PROGRIAMS

PC BOX

PAK R DAIE TN 37130
017120005699 | 99999

CFFICE OF CONSUVER ADVOCATE
laRWN A POPONSKy

ﬂiﬂ(ﬁﬁ&%TWBERRY SQUARBA 17120
032211006306 99999
QFR SABRE| PRWER SYSTENB
PRESI DENT
6200645 | NGTON EXPRESSWAY
JACKSONVILLE FL 32211
0 32f1 008703 wan 9
e IR ivsrens
Gy
(BA NGTON  EXPRESSKAV
p by vINEE L™ 32211
99999

04%21%11?3%0%% HEAL To

RAO OLOG CAJ HEALTH PROGRAM
ROBERT N QUILLIN

A RECTOR
24" N H GH ST PO BOX 116
CCOLUMBUS OH 43216

043060S06715 1 99999
CHI O DI SASTER SERVI CES At
JAMES L1 AVS

NUCLEAR PREPAREGNESS OFFI CER

282S GRANVI LLE
WORTHI NGTON OH 43065

21 705 1 99999
%lQI ?RON PROTECT AGCC
DI VI SI ON PLANNI NG
ENVI RCI\IIVENTAL ASSESSI\/ENT SEC
PC Box 1049
. OLU. M US OH 43216

10 20873

020814066311 1 99999

7910 MCIBO\IO\IT AVE

SUI TE 1300
BETbESDA NO

1 014 99999
@E& SPIEMAh El AL

20614

116 LC\/\ELL STRIET
MANCHESTER NH 03105
037630026131 1 99999
QAK RI DGE_NATI ONAL LAB
¢ A SURCHSTED
BLOG 9204-1 NS- 10
PO BCR. V

K Rl DGE TN 37830
BAAR60006447 1 99999
SUE  HI ATT
I NTERI M REPRESENTATI VE
8275 MJINSON
NVENTOR c" 44060
032211006307 1 59999
Of ST ANCE POER_~ YSTENS
VI NCENt | CANPIELI L
VI CE PRESI DENT A GEN COUNSEL
6000 ARLINGTON EXPRESSVAY
BOX 8000
JACKSORVI LLE FL 32211
032211C06306 99999
OFFSHORE POMER SYSTEMS
THOVAS N DAUGNER Y
6000 ARLI NGTON EXPRESSbAY
0CX_ 8000
JACKSONVI LLE FL 32211
SA3216005786 1 99999

TC DEPT OF HEALTH
BAGQG CAL  “hEALTH PROGRAM
88 $eeusit OH 43216

GABSLBEBESER | NéuST RELRPPGhS

DLV_OF POER &GENERATI ON
HELEN H EVANS

DI RECTOR

PO SCX 825

COLUNBUS OH 43216
04430SC06704 1 99999
OH O EDI SON_CO

LYNN FI RESTONE

A R B

AKRCh OH 44308
043216022756 1 99999

OHI C ENVI RON PROTECT AGCY
NARCLO b

STAFF SLI ENTI ST
361 E BROAD
COLUNOLS OH 43216



of

"4X 1090

E%KLKNE) UA 90033

098033004556 1 99999

N EXR® [ FEEERIG SPA|LCES, co

JAVES MECCA

ANAGER

0 BoX 1090

KRIRKLANO WA 93033

%@: 3071 99999
POKER SSmfcE

TERRY J GCCUKELL I'NC

RANG MeTRRE Qo AEVARM

US IN 1653

00681007443 9999

UCLEAR ENERGY SERVIC ES INC
MAAGER. | RSPEC: T N PReogRaA
SHELTER ROCK ROAD S

DANBURY CT C&810

006810028328

NUCLEAR ENERGY SERVICIES e

01 0  SAAL ORK

MELTER ROCK ROAD

ANBURV 'T  ©B810

037650001701 999
EARR s EHEL SERVICES P&

PLANT MANAGER

ERWIN 1fN 3765C

DENGLAQS7S63 g

N i'NSTA LIJTI cns P NSE,ECT

DH IHEALTH 9 SAFEITY

T RVES POUSE S RRTH N LSAnK

LCNDCN SNIP 4QJ EENGLANO
001742063894 1
F%EA PETALS TNC 99999
YBSBHR KERY TH & Reot AT ki
SONCORD pA  017*2
ROCCERRBAER cins U|_TA99999
ROBERT N_ COVPAI E NIS INC
130 THI STLENOGO LANE
ROSbELL CA 30075
09266806634 99999
NUCLEAR FOIdER SERVICES I NC
SAK OF SLOG
EXGINEER NG T MANAGER

E_CiTr BLVD bEST
SU TE_ 1423

ANG CA  924pp8
V\é}?@lﬁ‘-’»”ﬁ%cdcep 99999

MOUSI RI E
PAFFRATI i

RSB UCT N TANAGER
125 TI TUS AVE
WARRINGTON PA 131 76
995131055479 1 "9
Nfey EONAE8 APPRP
JOHN R.AhDALL

MVANAGER
PCRBRXRAL090 WA 98033

098033C01017 1 99999
NORTHWEST ENERGY SERVI CES CC
FRANK ~ SPAN _ hBERAO

ASST PROJECT MANAGER-NUCLEAR
P8 e01 1090

Kl RKLAND bA 98033
030329064094 99999
NUGLEAR  ASSURANGE CORP

| NEORVATI ON_CEN ER

NANCY ~ REI NHOLO

24 EXECUTI VI PARK WEST
ATLAKTA GA 30329
006810026531 99999
KUCLEAR EKERGY SERVI CES ) he
ADAM H LEVIN

STAFE_NUCLEAR ENGI NEER

SHELTER RCCK RCA _

ANBURY G 06810
006810038037 1 99999
NUCLEAR EKERGY SERVI CES |NC
NARKLT | N
RONALD UEPPER
DIREC _CR OF MARK&TI| G
SHELTER ROCK RCAD
SANBURY CT 06810

6
RREEARS T kR ary ARuepsr PBRRECT

CA PARBI SON
ADI\/I NI STRATOP
H(lJSE NCRTH- M LLSANK

[ooEe Q%8 4QJ EKGLAKO
001742066518 99999
NUCLEAR PETALS | NC

DAVID J ALLARD

SUPERVI SOR_OF HEALTH PHYSI CS
2229 MAIN SI

GONCORD PA 01142
CENGLAOSS242 1 19" 99

NUCLEAR_POWNER CC LTD

FREEPER AP s VHETSTANE ko

050012006790 1 99999
NUCL AR PONER EXPERI ENCE [INC
JAVE F_FRANKS
RMANAGH NG EDITOR
PO SEX 2612
DENVER cC 80012
007094029005 99" 99
NUCLEAR PONI R SER\/I CES TNC
TECHNICAL LiERAR
SUSAN _ COHEN
ONE HARMON PLAZA
SECAI JCUS NJ 07094
RUGPANRSOAS T BuREA | PR99
REMREACT RRRABEFIL AH XN

- HABWMYSSASEKI  2-CMORE

| OKvO 100 JAPAN
033515005806 1 99999

MANAGER LIS



NtffV'A6HLM kWOER Co~'lt
J¥eREo = CT  ANAGEMENT

SgNIOR VICE PRESll?DDENT
SRAGIEE BVEVARD K 13002

A TALVOOR892 1 "999

LIBRARY
Ceflol! 1 EFSGATON 35

006385005407 99999
NORTHEAS NUCN'S'AA ENERGY CC
M LLSTONE
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