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UNITED STATES 
NUCLEAR REGULATORY COMMISSION J.  

OFFICE OF INSPECTION AND ENFORCEMENT 
WASHINGTON, D.C. 20555 

May 28, 1982 

IE INFORMATION NOTICE NO. 82-16: HPCI/RCIC HIGH STEAM FLOW SETPOINTS 

Addresseres: 

All nt,'lear power reactor facilities holding an operating license (OL) or 
construction permit (CP).  

Purpo, e: 

This information notice is provided as an early notification of a potentially 
significant problem pertaining to incorrect setpoint values for isolation of 
the high pressure coolant injection system and reactor core isolation cooling 
system used in boiling water rea:tors. It is expected that recipients will 
review the information for applicability to their facilities. No specific 
action or resnonse is required.  

Description of Circumstances: 

On February 11, 1982, Power Authority of the State of New York (PASNY), licensee 
of the J. A. FitzPatrick (JAFP) plant, reported finding incorrect steam flow 
high differential pressure settings on the high pressure coolant injection 
(HPCI) system. The high steam flow trip is provided to detect a break in the 
HPCI steam supply line and initiate closure of the steam supply isolation 
valves. A similar feature exists in the reactor core isolaZion cooling (RCIC) 
system.  

The high steam flow setpoints are normally derived by design calculations 
(performed by GE) and confirmed or revised based on startup testing at the 
individual BWR facilities. According to GE, the design calculated setpoints 
are normally stated in the Final Safety Analysis Report (FSAR). After 
obtaining the startup steam flow data, the appropriate setpoints should be 
determined and the FSAR should be amended with the revised information. The 
setpoints are typically established at 300 percent of measured rated steam 
flow.  

Individual plant high steam flow setpoint values are determined based on data 
obtained by measuring the differential pressure (dp) across the HPCI (or RCIC) 
steam line elbow tap during rated steam flow conditions. The measured dp is 
then multiplied by an appropriate factor corresponding to 300 percent flow and 
adjusted to account for possible instrument inaccuracies. The setpoint values 
are directly dependent on the exact configuration of the elbow tap holes and 
associated instrumentation. It is for this reason that the setpoint values 
are not accurately predictable in all cases and must be established by actual 
testing. At JAFP plant, the design calculated setpoint was 230 inches of 
water differential. However, the initial 230-inch setpoint and the actual 

high differential pressure settings were not revised to reflect the measured 
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data. The licensee's corrective action included measuring rated steam flow 
differential pressures and reestablishing appropriate settings during startup 
from the recent refueling outage.  

Although the JAFP high differential pressure settings were nonconservative, 
some diverse protection was provided by isolation signals on low steam line 
pressure and high ambient and/or delta temperatures. On the other hand, 
lowering the setpoints increases the likelihood of spurious isolation trips 
that result from pressure transients associated with quick starts of the 
system. At some BWRs, such spurious isolations are a significant concern 
because they occur often, reducing the reliability of the HPCI to operate on 
demand. Spurious isolations are believed to result from various causes (such 
as condensation in the instrument lines, an effect which may be aggravated by 
the orientation of the taps on the elbow). To overcome the effects of 
pressure transients and setpoint drifts initiating spurious isolations, some 
BWRs have incorporated time delays in this instrumentation system by use of 
orifice snubbers and/or electronic timers.  

General Electric recommended that its customers review the startup test data to 
verify that the FSAR-defined HPCI and RCIC steam flow setpoints are consistent 
with startup data. Where any setpoint values are found to be inconsistent, 
action should be taken to correct the discrepancy. Regarding this recommendation 
at this time, we would caution that any setpoint changes and related testing 
should include consideration of the potential problem of spurious isolations.  
Such consideration should include an awareness of Item II.K.3.15 of NUREG 0737, 
"Clarification of TMI Action Plan Requirements," that describes requirements 
on modifications of steam supply line break detection logic to prevent spurious 
isolation of HPCI and RCIC. In this regard, consideration should be given to 
including an electronic time delay in the high steam flow instrumentation 
system to decrease the chance of spurious isolation. (A time delay of 3 
seconds was recommended by GE and included in the INPO/NSAC Significant 
Operating Experience Report 81-13 on HPCI/RCIC malfunctions.) 

No written response to this information is required. If you need additional 
information regarding this matter, please contact the Regional Administrator 
of the appropriate NRC Regional Office.  

Sincerely, 

Edward L. Jordan, Director 
Division of Engineering and 
Quality Assurance 

Office of Inspection and Enforcement 

Technical Contact: C. J. DeBevec 
301-492-4870 
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Recently issued IE Information Notices 

WPU:JD DEQA:IE DEQA:IE D:DEQA:IE6,.  
5/26/82 CJDeBevec WRMills ELJordan 
5520 5/ /82 5/ /82 5)2/82



IN 82
May , 1982 
Page 2 of 2 

Although the JAFP high differential pressure settings were nonconservative, 
some diverse protection was provided by isolation signals on low steam line 
pressure and high ambient and/or delta temperatures. On the other hand, 
lowering the setpoints Increases the likelihood of spurious isolation trips 
that result from pressure transients associated with quick starts of the 
system. At some BWRs, such spurious isolations are a significant concern 
because they occur often, reducing the reliability of the HPCI to operate on 
demand. Spurious isolations are believed to result from various causes (such 
as condensation in the instrument lines, an effect which may be aggravated by 
the orientation of the taps on the elbow). To overcome the effects of 
pressure transients and setpoint drifts initiating spurious isolations, some 
BWRs have incorporated time delays in this instrumentation system by use of 
orifice snubbers and/or electronic timers.  

General Electric recommended that its customers review the startup test data to 
-o'nrify that the FSAR-defined HPCI and RCIC steam flow setpoints are consistent 
"ith startup data. Where any setpoint values are found to be inconsistent, 
action should be taken to correct the discrepancy. Regarding this recommendation 
at this time, we would caution that any setpoint changes and related testing 
should include consideration of the potential problem of spurious isolations.  
Such con'.;deration should include an awareness of Item II.K.3.15 of NUREG 0737, 
"Clarification of TMI Action Plan Requirements," that describes requirements 
on modifications of steam supply line break detection logic to prevent spurious 
isolation of HPCI and RCIC. In this regard, consideration should be given to 
including an electronic time delay in the high steam flow instrumentation 
system to decrease the chance of spurious isolation. (A time delay of 3 
seconds was recommended by GE and included in the INPO/NSAC Significant 
Operating Experience Report 81-13 on HPCI/RCIC malfunctions.) 

No written response to this information is required. If ycu need additional 
information regarding this matter, please contact the Regional Administrator 
of the appropriate NRC Regional Office.  

Sincerely, 

Edward L. Jordan, Director 
Division of Engineering and 
Quality Assurance 

Office of Inspection and Enforcement 

Technical Contact: C. J. DeBevec 
301-492-4870 
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RECENTLY ISSUED 
IE INFORMATION NOTICES

Information Date of 
Notice No. Subject Issue Issued to

Notification of the Nuclear 5/28/82 
Regulatory Commission (NRC) 

TMI-I Steam Generator/Reactor 5/12/82 
Coolant System Chemistry/ 
Corrosion Problem

82-15 

82-14 

82-13 5/10/82 

4/21/82 

04/09/82 

04/09/82 

03/31/82 

03/26/82

Inadequate Security Screening 03/16/82 
Programs

Failure of Steam Generator 
Primary Side Manway Closure 
Studs

03/12/82

All NRC licensees 
and all power 
reactor facilities 
holding a CP 

All power reactor 
facilities holding 
an OL or CP 

All power reactor 
facilities holding 
an OL or CP 

All power reactor 
facilities holding 
an OL or CP 

All power reactor 
facilities holding 
an OL or CP 

All power reactor 
facilities holding 
an OL or CP 

All power reactor 
facilities holding 
an OL or CP 

All power reactor 
facilities holding 
an OL or CP 

All power reactor 
facilities holding 
an OL or CP 

All power reactor 
facilities holding 
an OL or CP

OL =Operating License 
CP = Construction Permit

Failures of General Electric 
Type HFA Relays 

Surveillance of Hydraulic 
Snubbers 

Potential Inaccuracies in 
Wide Range Pressure Instru
ments used in Westinghouse 
Designed Plants 

Following up Symptomatic 
Repairs to Assure Resolution 
of the Problem 

Cracking in Piping of Makeup 
Coolant Lines at B&W Plants 

Check Valve Failures on 
Diesel Generator Engine 
Cooling System

82-12

82-11

82-10 

82-09

82-08

82-07 

82-06
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C N DUNN 

43 fIXH AVNUE 
PITTSBURGH PA 15219 
0152 0l3 99999 

V.HAT L 
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NT0 GA 30334 

S o i 999 3030 9009 99999 

U T PO BOX5 45 
PRC EC NAAGER ATLANTA GA 30302 
P 4545 
AYLANi A GA 30302 

030830064729 1 99999 0200064731 1 90999 
GEOGIA POWER CO GEORGIA POWER CO 
i tQUICK P 

AN 

TIRE ORDS MGMTUPR TE UNENT SUPERVISOR 
V 80 NPLANT VOGTLEGA 

20 
MVNES v 0 GA 30630 MAY• A GA 20"80

001064633 1 99999 09514 0 064 5 01 1 
SHILL INC GBB & MILL IN ~P ONTE WESTrEN RE IONAL 

UALITY A SURANCE ENGINEER RICHARISO 
93 SEVEN H AVENUE 26 W BROKAs RO 

VN YORU NY 10001 SAN JOSE

99299 

OFF ICE 

CA 95U10

09603063536 1 99999 019603055529 1 99999 
PIRT As ALET GILBER A50SOCIATES INC 

i.mA SESE CH EN EPT NIMAP I 
WLL AN J iEHILA SENIOR PROGRAM MANAGER 
PO OX9 1O49 PO 1498 
G-3 R 3214 ON 199 
READING PA 19603 READING PA 19603 
017033064635 1 99999 019603305327 99999 
ILERT COHNONEALTH GILBERT CONNONMEALTH 

L M PRATHER N H TRAFFAS 
EXECUTIVE CNSULTANT PRESIDENT 
Ai•S•dSEALE 5PA LNA0CSTE AVENUE 

M HE PA 17033 RE MG PA 19603

23159202617B 1 99999 
LVYNN OUNTY HEALTH DEPT 
JERRY MORRIS 
RADOIATION $AFETY OFFICER 
PO 80 1219 
BRUNSW IC GA 31520

01904703031 1 

IUSTRAL BATTERY 
LANGHORNE

99999 

DIVISION 
PA 19047

1707079359 1 99999 ~yU CLEAR 
SNU LEAR POWER STATION 

uRViIOR-TNI-I LICENSING 
OX 400 

MIDOLETOWN PA 17057 

PR OA0G PA 19603 
rEAING PA 19603

RE EARC ODIVISION 
P JR ILY 
142 GOODYEAR BLVD 
AKARON

9999 

OH 44316

06064 3030 1 99999 

VALvi J FITTINGS DIVISION 
R L HAIN S 

CH AG L 60064 

001056039680 1 99999 
~ NUCILRA 

EG NALLANA 
MR L NI IANAGER 100 0NT PAKnAy 

PARSI PPANY NJ 07054 

0463 2055301 1 99999 
EAVRT N ICAGY' S I 40n A 
EASt ZRICAGO IN 463A2

6 A 999 ON TAEECOM I 9 ý A.R EN 0 GNEEK ITOUCN ENERGY jmISSION 
LACH A E R N AR R CEN 
NIST OR IISTRA VLAR REG SVCS 

HIA PARA REVI APSK 
Ki GREECE A TIKIL GREC*
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'Pi

*1



REEtR , HYRAULIC C I 1 0iRN FC 99 

+ AVENUE •9t0c. AE AT IA 1 
IP I8F ECE CA 90040 DAVEA.0RT IA 52403

0067644 1 99999 
S6 ESTERN MNG CO 

AO 8ONItV OIV 

.• 2VLoOR FORGE STAINLESS 

RH MNCH NJ 08876 

7704 3 1 999 
F~A ER 3UTILITIES 0" 

17 b Lox-E DOCUMENT CTR 

SEAUNONt TX 77704 

777110400 3 1 99999 
GF STATES UTILITIES CO 

UIAM J T It 
OR- LAR LICENSING 

BAUnONT TX 77704

V0029053513 WON ALLOTS IN 
ERGEAE GRUNTHALER 

959 SUTH FOURTH STRE 
HAR SON 

020006005447 1 
HARMON & W ESS 
ELLYN EISS 

s1 I STEE T NW 

'.4arFRO STEAM BOILER 
FRANCIS T UBA 
56 PROSPEC? STREET 
HARTFO R

9' 

ET 
NJ 07029

8 77oa l135 1 99999 
F IRGPAT UM IG OU PLANT 42 

REIG 
DAD 

dM NJ 08876 

VER 8E NUCLIt I 
J E BOOKEt 
MANAGER-TEH PROGRAMS 
PO BOX 2951.  
SEAUNONI TX 71104 

077701064765 1 91999 
GULF STATES UTILITIES CO 

NUCLAR ~jER ORDS REPRESENT 
PO 0X 2991 8EAUMONT TX 77741

HADOA NECK PLANT 
P EIR NDENT 

EAST HAMPTON (

99999 053201063037 1 
HARNISCHFEGER CORP 
HEAVY OUIV CRANES 
GCU JOHNSON 
SALES MANAGER 

OC 20006 POST OFFICE BOX 310 
MILWAUK.E E 

99999 005404053041 1 
HAVEG INDUSTRIES INC 
WISE & CABLE DIVISION 
C L MARTIN 

CT 06102 P 0 BOX 
WI NOSKI

020036005460 1 99999 
HILL CHRISTPHER PHILLIPS 
HERBERT H BROWN 
LAWO NCE COE LANPHER 
1900 4 T NW 
wAS INGTON DC 20036

077002001156 1 
OSOTON BAR CEN•-t 

CARRO HITERSTEIN 
723 MAN STREET 

OSTNto• 00

99999

TX 77002

077O02064711 1 9999% 
HOUSTON LIGHTING & POWER CO 
T OZIA 
LLADER ICORDS .'ANAGENENT 
6 MALEA 
HuSTON 1x 77002 

071700064730 ' 99999 
HOUS 9N LIGHTIk. POMER CO 

RC0ObS MANAGEMENT SUPVI 

OUSTOk 0 TX 77001

A .N Il IETY A$L L 

N CLeRD IL 61056 o 4c~O

99999 

T 06424 

99999 

Wi 53201 

99999 

VT 05404

M APAMOS3040 L 9999 
HRATA VALVE INDUSTRY CO LTD 
KAWASAKI DIVISION 
S TANIMOTO 
QA MANAG R 
15 HI SAr TO TAKATSU-KU 

KAMASAKI KANAGAMA JAPAN 

036301005823 1 99999 
HOUSTON COUNTY COMMISSION 

ITHAN AL 36301 

077001006267 99999 
HOUSTON IGHTING & POhiR CO 
NUCLEAR ENGINEERING & CONSTUC 
J GLBEtG 
VICE PRE IONT 
i O• 1B717 00 X 

807701005308 1 99999 
OUSTONM LIGHTING & POWER CO 
CLO N ROBERT ON 
MAN .R-NUCLEAR LICENSING 
PO On 17IX 
HOUStON TX 77081

99999 

VA 23212

I

Jr 
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4060t 1 999' "" fHLTH 1.ItfL 

S NO R RAOT C TOU SECTION 
NY. iRECIALIST aSl PO No,.U, 

AU X TTID 320 

S99999 4031 99119 
1U 'tV10R GEMERA FC A NO TORNt L NERL OC 

HAM OLP NTNAL OTbL DIVEISIm 
TfE A S O, ST S i STREET 

CH ., IL 60601 UCT, 2331 a HCAGO IL 60601 

062704970 7206 99999 2 99999 
ILI o DPT F NUCLAR SV ILLINIS OEPT OF NUCLEAR SFTV 
hANAG R-NUCLEAR FACILTY SFTV PHILIP1 F GUSTAFSON 
1035 OUTE ARK IVE -ST FL 1039 UTER PARK OR 
SPRINGFIELD IL 62704 SPRINGFIELD IL 62764

6172706734 I 99999 
LLINOIS POWER CO 
LINTN NPS 

SW ALDEN 
UPVR SITE DOCUMENTS 
0 BOX 678 

CLINTON IL 61721 

04620001465 1 99999 
IND ANA 80AROF HEALTH 
RAL H PICK IJ 
130 ST 3ICkHGAN I STREET 
INDIANAPOLIS IN 46205 

0086SOR6445 . 99999 
IDUSTfIAL ENGI NERING MA9 KS 
H K MERRITT 
QA/CONTROL MGR 
PO BOX 800 
TRENTON NJ 08650 

008865053043 1 99999 
NGERSOLL RAND RESEARCH INC 
NGINEERED PUMP DIVISION 
0 486 
PHILLIPSBURG NJ 01865 

037906 1 99999 
INSIDE NRC 

FOGE SMITH 
OR 

1 AVE OF THE AMERICAS 
NM Y0K NY 10020 

02 140)05322 1 99999 
INTIT UTE FOR RESOURCE MGT 
50B61 LEOARD 
6 EASTERN AVE 
ANNAPOLIS NO 21403

01NO(A038061 1 99999 
INDIA OEPT OF ATOMIC ENERGY 
IARAPUR ATOMIC POWER PROJECT 
K NANJUNDESMARAN 

EPUTY CHIF SUPERINTENOFNT 
HANA oSTRICT 

MAHARASHRA 401504 INDIA 

04620601212 1 99999 
INDIANA BOARD OF HEALTH 
RALPHC PICKARD 
ASST C MNIS SONER-ENVIA HEALTH 
1330 •ST MICHIGAN STRIET 
NDIANAPOLI IN 4626 

4760064650 1 99999 
IFO & 8 SINESS SYSTErS INC 
0 R &URG N 
PRES &PR INCIPAL CONSULT 
9168 GAITHER RD BOX 635 
GAITHERSBURG MD 20760 

66A10064696 1 99999 
INLAND VITAL RECORDS CENTER 
5 SCHL T Z 
MANAGMS 
65900 NINAND ORIE 
KASAS CTY KS 66110 

00ENMAO66989 ' 99999 
IN SPECTORATE OF .. INSTALLAIN 
RAGE JENSEN 
ADMINISTRATOR 
PO BOX 217 AISO HUSE 1 
OK-4000 ROSKILDE DENMARK 

030339064239 1 99999 
INSTITUTE OF NUCLEAR PiR OPER 
tECHNIIAL LIBRAAY 
180 MATER PLACE 
ATLANTA GA 30339

N 0319055550 1 99999 05240607938 1 99999 
OWA CONMMERCE COMISSION iOMA ELECTRIC LIGHT & PONER CO 
NOREU VARLEY OUAN ARNOLD 
HAIMAN PRESIDENT TAE CAPITOL PO BOX 31 
ES NINES IA 50319 C RAPIDS IA 52406 

613 rottr16U)LO CSIET ES P80

qm1 

¶1
90319 005647 1 99999 

OWA OFFICE FOR PLNmG & PROD 
Z EAST 12TH STREET 

OES OINES IA 50319 

AD060300615S 1 99999 

ON FIRIt NAtINAL PLAZA 
SHICiGO2 0 IL 60603

4700022 1 99999 
MN STEL FABRICATORS 
ALIV ASURANCE DEPT 

1~545 IPPLE AVE SM 
CANT mOH 44766 

SHAM L NON& 6KEALE 

O FIRSI N 0NAL PLAZA 

HCAGOb ILI 60603



M0i n3 &I BALE 
SR|T XtIONAL PL 

PR I' I AEL* 

L^ ? tL CONIROLS 

All 8 FFA 
MStI XCHANE STi 

P IOENC

019115053051 I 
JE ONERGAN CO 
J URASKI 
QA ANAGER 
RED LION R EST OF 
PHILAD LPHIA 

013093006535 1 
JANE A FIfZPATARCK 
ORN A M ILL 

rST6ENT MNAGER 
PO BOX 41 
LYCOMING

999 fAlTL * a BGEALE 
A MU MHY 

AZA Tj NATIONAL PLAZA 
IL 60603 IL 010 

2L 60610 

SHHiKA2a inA IHEAVY INB 
NULEAR MER DIVISION 

ALA K TITA 
I SHIM-MAKAHARA-CHO 

IL 640603 ?Om KU YOKOHANA JAPAN 

99999 72 7 29 

T7 2  L
C o l p 

KERNiRSVtLLE NC 27204 

CA 91201 

'" WWPNE"LL COP w9 9 

,HARWL$ NCKENNA 
REET 60 NEI EXCHANGE ST 
RI 02901 PROVIDENCE RI 02901

V

N

006731006394 1 
JERSEY CENTRAL PWR & 
OYSTER CREEK NUC GENE 

ICENSI NG 9UPERVISOR 

ORKEDo RVER 

070139052204 I 
JOHNSON & HIGGINS 
TED RUDOC K 
ONE SHELL SQUARE FIFT 
NE¥ ORLEANS 

09211005743 1 
JINT LEGI LATIVE CO 

IATT BUILDONG-ROOM 1 

LUMIA 

0Jt14053053 1 
JOlP" OAT I SONS INC 

K INW 
2500 SRIOWAY 
CAR3EN 

I "0014I4 I 

i poi IR a , 
OONAL I M CPME 
K RIDENT - PAV 

LA S V

99999 094306065237 1 9990 
JACK A BENJANIN & ASSDC 
COURT HOUSE PLAZA BLDO 
FRED A ES TE 

ERREE RD 24f SHER5 AN AVE 
PA 19115 SUiTE 205 

PALO ALTO CA 94386 

99999 001605053050 1 99999 
UC PWR PL JAMESURY CmP 

F A KREUZINZER 
QA MANAGER 
640 LIN3OiN STREET 

NY 130l93 ORCHESER MA 0160S

99999 00 100 562 1 99999 
LIGHT CO JERI C NTRAL PWR & LIGHT CO 
RAT STA OYSITR REEK NUC GENERATING 6T 

P 8FIELER 
VE PRE lIDENT-GENERATION 

NJ 0.731 iPO A 38 
FORKED RIVER NJ 08731 

99999 05320 053733 1 99999 
OHN CONTROLS INC 

SYSTES & SERVICES DIVISION 
H FLOOR FSCHER 
LA 70139 NANAG -QA 

507 EAST MICHIGAN STREET 
MILWAUKEE L 53201 

99999 02920200696 1 99999 
N ON ENGY JOINT LESLATIVE COMN ON ENGY 
04 ALLEN CARTER 

CHAIRMAN 
SC 29211 SENAT GESSETT BLOG-SUITE 513 

C UBSl SC 29202 

99999 094623001049 99999 
KAISER ENGIN E POER CORP 

ICEIpN U TY ASSURANCE 

NJ 08104 MANA 
PO B6- 23210 
OAKLAND CA 9462* 

edt99o 6 I 641i0 0 iits 99999 L 1 137% K"ANS1 vSTAR 9"99 

OUCTION NR.v EPRIER 

MO 64141 KANSAS CITY MO 6416

o010 5474 L 99999 
AS R SENSIBLE ENERGY 

MC• 1 9 2 KS 67201

06720190949 1 99999 &ANSAS fAS l ELEC CO 
CRE' L 

SRECT OW QUALITY ASSURANCE 
MCiTA xS 720 

W1CH TA KS 67it'

:1
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ICA JLIBSRARIAN 

A

Kl i T A R E 

SENOUR

rYI~~

OWER0 53096 1 
KLEIN HANZLIN & BEl 

VIC PRESIDE 0NT 

V 6 0 FRANRENT1DIN 

KUPP 

MAI I NJ[ PO 05X P 

RICHAROL SR BAINS 

S3 wlJI JACKSON OUL 
CHICAC 

094550079656 I 
LAURJCE LIVERMORE L 
N6I RIN Mh"ECHANIC 

CAROL A ME ER 
PO BOX 808 -og 

LIVERMORE 

063110 113 1 
L ,AUE o MOEN VOTE 
MiSOURF HAPTER 

38AAA HULL 
138 N O SON 0 OA 

St LOUIS 

I O AJ: JLAM8 LEIBY L 
ARILr A SHAM 

133 IMW H4MPSHIRE A 

0U EI,04 

IEUF LANG LEiBY L 
HARR6 H VOCT3 

SVN iV M .HUPSHIRE A 

WALi1E 111900 MAS lNGON, 
0100410,6443 1 
LEHMAN BROTHERS KUH 
FNAIIPAL SEAC 

sMYORAK 
019oT0o06463 1 
LIM1EICK M 6V AC 

TH A Y 
11 UTAL I SREET 

H L HIA

99991 064110 1 - -9999 
KANSA SATl CORP CONNISSION 

EPT MICHAIL KENER 
WF IAK K1OJ1ET DIlRECOR 

OPEKA KS 6M12 
KS 67201 

9999 40M 0014 9999 
ERALS OFC KENt KY A TA GENMERALS 0MC 
LA DAVI K MAR TN 

A |t AT ORNEY GENERAL 

CT 06483 PA 15MACC 
I RTY AVE 

PA 15232 

99999 OMERNOS3057 1 99999 
CKER AG R MNER-WERK AL 

GORCA RIENWERKE 

SAUl N AV 

STRASS 9 1 A MAnER 

NGEM Y lO N 1002 

0 45%0 NMARUCK M6ERMANW 

PA 17101 

99999 054•220004 1 99999 
TION LUAKERE CTINS FOR SAFE ENGE 

NARY LOU JACOBI VICE CHA RPER SO 
EVARD 923 N STH STREET 

IL 60604 MANITOWOC WI 54220 

99999 094550 270 I 9"9" 
ABORATV LAWRENCE LIVERORE LABORATORY.  
S SECTION ENG IRES IV-EE DEPT PAL 0LPS 

PO 80x 5504 

CA 94550 L IVtEUORE CA 94550 

99999 02003600 179 1 9999 
RS LEq F LiAM LEIDY & MACRAE 

IUtNE 0HAIP IRE E N 

MO 63114 WMAMIM NG DC 20036 

999999 0036001044 1 99999 
MACRAEI LEOE LAM LEIBY & MACRAE 

POEE S THOAS JR4 
VE NW ESfUIR 

1333 NM- HAMPSHIRE AVE NW C 20036 SUE 100 
SAS tNGON OC 20036 

99999 09010406443 1 99999 
MACRAE L ECKI MINV 

V MW AI T HL A 914 1VE NNE HA.S IR A AVE1MM

DC 20036 

99999 
LOEB 

NY 10041 

99999 
rioN 

PA 19101

04 1 
LA I L6 •THAUSE 

OA iHA R 
SIHT ql RD-OPAL PLAZA 

1S OEOIT Ml 46021 

03% 534 1 9999 

a Moti CI ST OPR 
HAl 

A NS 6 AL 35611
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I o\ ATING cTE 

oN RIVER NV 11792

070 OO 394 I "9 
LiSI AT IU H MEIRAL 

2 aI ID ILL I 

A piN ROmE LA 70,04 

0L2 1 N99 

am I'OLEANS LA 70174 

RLO 3STEI1N 

C CTICUT AVENUE NM 
TT. N OC 20036 

01710o)o 1 ,, 

N i 0 8 LLOCG CO 

PULLMAN POER PROOUDCIS 
PO80x 3301 REACH RMOA SLLIANSPOT A 17101 

NINE ENV R PROTECTION OEP? H ENV MA ANREN 
CAUSIA a00NER 3 

A E HOUSE 
AUGUSTA NE 04330

011 079392 1 99999 

O l j ? 
TINGlW C 1

l01

SN 11501 

W ""F qiIRItLEAGUE 

II ON ROUGE LA 70802 

070,9O24) 1 99999 

SNUCLtA OF OPAI iLRE 
AM N LL 

Sit TRAI 
1BAOM ROUGE LA 70898 

07017400595 1 
LOUI I•ANA P 9MR I LIGH 0 

IN NEMNII REIS El AL I H SHEA 
0 iECT CUT AVENU NM 

"As" ON Ki 2 !00"

wM 2S001354 1 
ILLAN H MAO 

M ISIsstoAD SHMME i lt 01SO

J 

:1

99999 

KS 442I5

*0»01 X1U17VI 1 9999s 
MAl CUTIVE DEPRIENT 
SIAT1 PS AlMN OFFICER 
49 SAI STR EE 
AUGUTIA NE 04330

E 0 EN R-LICCNSING S 9NT A7,, . JI C POWERNA INjK AT,•NC P0W co0 

1 A71 IACNGIIN R O 0So N DRIVE 
FAMISAN MA 01701 AUbUSA ME 04336

MIAAfTAN C LLE ECH CAL EGI ERING DEPT 
SOA Ny K1ANE0 
*AONX NY 10471

OGERMOS3043 99999 MAlNESM ANNAU A 
400 OUESSELR 3THE OOA 90 
2ENTRALE QUAL TAESS ldERMANY

?J12048P9 nT14 9"a?! 21ST OAT R^S 

A AC E NO AGLME 
14 F tI Aqtp1l t Lt 

PL PIT SI0  STREET S O 2101 Os N 21204 

£ j it .+&?..t?..D<obONWEf 
lAOM]N'~IS ASSA A4 •IR O"N"INl 
S IE OFFICE BL0 O AS24 A O LACI FPL 
AN LI w 2140a MA 10 0
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t i S OF 
TECH 

ARK JR 

STREET 
MA 02139

o0f0t , I -l 99999l 
MA 1STIS D PT OF PUS HLTH 
NAB lCONTR 

6STON Mr A 02111 

qA %tS IN.ST OF ?ES 
E11a REIR LASORA7RAY 

CA s MA 02139

002l106 99999 02 0600 670 99999 m. ENER Y RES MAS U Pjf T Iu , 
BOSTON MA 0210o E AL ON PLACE 

OSTON RA 02166 

001761006072 1 9999 002L 1066215 1 99999 
A SSACHUSETTS WILDLIFE FEDERAT MATERIAL HANDLING EQUIPMENT 

LESER i SMITH STEVEN PARKHURS7 
DE ITOR F CONSERVATION PO 0X IrI 
P0 5X 343 OSTON MA 02.01 
NAT ICK MA 01761

002062053064 1 
Nj UAM EDISON CO 
MASONEILAN DVISION 
63 NAHATAN STREET 
NORMOO0

99999 

NA 02042

0M1 T1 1TAN EDISON CO 
T 1-2 
JJ BARTON 
ACrING DIRECTOR OF TNI-2 
PO 80x 410 
MIDDLETOWN PA I7OST 

01705700714 1, 99999 
MEROPOLI TAN EDISON CO 
TNI-I 

AT DLETOWN PA 17057 

MRT fMAN EDISON CO 9 
RýC6RDjjRVICES ADMIN 

NIDDLETU PA 17057

Wu911 AL SOC, 
OALE R10NBAUGH 

1723 HAMIL ON AVE 

SUTE 
KE 

SMJOSE

0600017053065 1 
NEA INC 
S600 AMERICAN LANE 

LK GAOVE VILLAGE

99999 

IL 60007

617057005441 1 99991 
TROPOLTAN EDISON CO 

TMI-l 
L w HARDING 
LICESING SUPERVISOR 
PO 1ex 40 
MIOLErWN PA 17057 

017057006413 1 99999 
METROPOLITAN EDOON CO 
SITE OPERATIONS ,NI-2 
L KING 
ACTING MANAGER 
PO BOX 40 
M10LETOWN PA 170S7 

01 7057006294 1 99999 cO 
IROPOITAN EDISONCO 

mNA AET MI-1 PO MBO 400 
10D0LETOWN PA 170761

9999 OU2 998 1 
MB THICAL AtSOC 

RIAD LTAVE 
SUITE K 

CA 9912 VAN JOSE

V RA ICAL HMALTH 
VAN F ME 

P0Ox 3303S 
LANSIG NMI 48909 

990194 1 99999 
IH N OICV O GOVERR 

I PA 
•i VE oFC - CAPITOL BLOG 

LAlS IG M11 44909 PAUL C R 

1 • I OOAL ST0 
f ILAN. NI 46640

99999 

CA 95125

4909002467 1 99999 
MICHIGAN OEPT PUBLIC HEALTH 
SIV O RADIO OGICAL HEALTH 

OALO E VA 4FAAROME 
ISO aI ORH LOGAN 

LANSM N1 48909 

04 oo3005 99999 

tNR RU IMOF GOVERNOR 
ClLR BUILDING" 
AANSING Nl 461913 

.ILsFAAINL DIVISION 
TM , ,OOL• Y 
NANA ow UALTY R ANCE 

GOSHEMN IM 464526

em 
em
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0540160S 909 1 99999 
MINN ISC OUNOARY AMEACO 
P1 R tl NVD 'I Ml DST,

HUDSON

14 4 M y NE AVE S 

PO B 220 
JACK N

MI 54016 

99999 

IT 

EY GEN OFC 

MS 39205

03 200T5476 1 999999 
NMIui SIPPI POWER & LIGHT CO 

NCL EA PROJECT MANAIER 
PO 1640 
JACKSON MS 39205 

0O 4683 1 9999 
M0It aP OWIER I LIZGHT CO 
L F SUBECK 
NUCLAR REWORDS AOMIN 
PO BOX 1640 
JACKSON MS 39205 

0631 3000610 1 99999 
MISS0URIANS FOR SAFE ENERGY 
DONALD BOLLINGER 
MEMBER 
6267 DELMAR BLVO 
UNIVERSITY CITY MO 63130 

093063055265 1 99999 
MOORE TECHNICAL SERVICE 
ROGER MMI ORE 
5996 FEARING STREET 
SIMI VALLL CA 93063 

02jj3 t034 999"9 
MPR ASOCAI INC 
ALICE MCNAARA 
LIBRARIAN 
Ii40 CNNECTICUT AVE NM 
wASHINGTON DC 20036 

090220051071 1 99999 
MURDo K INC 
N PARKER 
GA MANAGER 
1500 SOUTH AVALON BLVD 
COMIPON CA 90220 

020 00250o93 1 99999 
N CAR LINA EPT OF H C RES 

V F FACLITY SERVICE AYNE HBROtMN 

rAE -RAIATN PROTECTION SECTN 
PO BOX 12200 

RALEoifGH NC 27605 

02762509054 1 99999 
N CAROLINA MPA-1 
PO BOX 95162 
RALEIGH NC 27625 

04V042053129 1 99999 
NA 5LCON ROL INC 

19 CBER STREET ON 4404 J FFERSON OH 44047

99999 

OUM !P UPT HLT &D IVSUIROL 

44E~O UFETTE RD ST PAUL M 551192 

At (t 11' . C MA9LI GHT.C O 

i9 MC UNY OAD N 
9245 16 1 99999 
SSlisIP,| ,BOARD F HEALTH 

039205001515 1 99999 
N0ISSI PP POER A LIGHT CO 
PRO UCTION NUCLEAR 

SIAN J VE PRESIDENT p STATX 1640 
JAC ON MS 39205 

N•IS• DT 0 NAT RESORCOES 
ROLD AKUCEA 
Ex 1.76 

la m t SUITE 5O0 

ANCHORAGW 0 A 99501 

JEFFERSON CITY no 65181 

029124066310 I 99999 
@0 R~SG ING NERING 

2100 CURTNER AVE 
SAN JOSE CA 95124 

020076005331 1 99999 
MORGAN LEMIS & OF KIUSTI 
0 s A EISTAND JR 
ESQI AE 

AILE~hH NC 21H03 

l8O N STREET NW 
WAVMINGTON OC 20036 

-9501064699 1 99999 
MSM I AS& CIATES INC 
PRESIDENT 
,711 H ST SUITE 501 
ANCHORAGE AK 99501 

027602006084 9999 
N CAROLINA ASSOC ATTORNEY. GEM 

I 5 GORLON 
PO KOD 629 
RALEIGH NC 27602 

027602005817 1 99999 
N CAROLINA DEPT OF JUSTICE 
ATTORNEY GENERAL 
JUST ICE BUILDING 
RALEIGH NC 27602 

N C INA OK F NT 9EL 

RALE JE NC 27643 
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