
UNITED STATES 
NUCLEAR REGULATORY COMMISS ION 

OFFICE OF NUCLEAR REACTOR REGULATION 
WASHINGTON, D.C. 20555 

August 6, 1990 

NRC INFORMATION NOTICE NO. 90-49: STRESS CORROSION CRACKING IN PWR STEM 
GENERATOR TUBES 

Addressees: 

All holders of operating licenses or construction permits for pressurized-water 
reactors (PWRs).  

This information notice is intended to inform licensees of recent problems 
involving stress corrosion cracking (SCC) in PWR steam generator (SG) tubes.  
In particular, this information notice is intended to alert licensees to recent 
findings at Millstone Unit 2 and to recent problems in SCC detection during 
inservicecinspections. It is expected that recipients will review the information 
for applicability to their facilities and consider actions, as appropriate, to 
avoid similar problems. However, suggestions contained in this information 
notice do not constitute NRC requirements; therefore, no specific action or 
written response is required.  

Description of Circumstances: 

1. Circumferential Cracking at Millstone Unit 2 

In October 1989, th-' licensee for Millstone Unit 2 conducted a mid-cycie 
inspection of the SG tubing using eddy current testing (ECT). Circumferential 
SCC had been observed in previous inspections to be affecting the outer diameter 
(OD) surface (that is, the secondary side) of the tubes at the expansion 
transition at the top of the tubesheet. The mid-cycle inspection followed a 
previous inspection during the February 1989 refueling outage and was performed, 
in part, out of concern for the relatively high rate of SCC growth observed 
during the previous inspection and to ensure that SCC did not excessively 
degrade the integrity of the tubes. Just before the mid-cycle outage, leakage 
from the primary side to the secondary slide was less than 5 gallons per day 
(Vpd). The plant's Technical Specifications limit for such leakage is 144 gpd.  

The ECT inspections at Millstone 2 were conducted with a rotating pancake cn11 
(RPC) probe to ensure optimal sensitivity to circumferential cracks. Tubes 
found with circumferential crack indications were also inspected by ultrasonic 
testing (UT) to obtain additional information regarding the length and depth of 
the cracks. In addition, two tubes with circumferential crack indications were 
r emo ved and examined.  
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The ECT/RPC inspections revealed 104 tubes with circumferential cracks at 
the expansion transition. The macrocracks, as defined by ECT/RPC, consisted 
of several discontinuous microcracks that were separated by small ligaments 
of sound material. The discontinuous nature of the array of microcracks was 
confirmed by the UT and examination of the removed tube specimens. As measured 
by UT, the macrocracks ranged in circumference from 84 degrees to 329 degrees 
and ranged in depth up to 100-percent throughwall.  

All tubes with crack indications were staked and plugged. In addition, the 
licensee evaluated the residual strength of the cracked tubes to assess their 
capability to sustain normal operating and postulated accident loadings before 
their removal from service. This structural evaluation considered the profiles 
for each crack obtained from the UT examination. This evaluation revealed one 
cracked tube which failed to meet the ASME Code, Section 111, NB-3225 arnd 
Appendix F stress limits for postulated accident conditions. (Regulatory Guide 
1.121, "Bases for Plugging Degradeti PWR Steam Generator Tubes," states that 
margins should be consistent with tri? stress limits in Section III of the 
code.) Based on these findings, the staff concludes that the integrity of the 
subject tube was not ensured under postulated accident conditions.  

The staff has recently identified service induced, circumferential SCC, such as 
at Millstone Unit 2, to be a source of significant degradation to tubes in PWR 
steam generators. Such cracking is particularly noteworthy because it is 
generally not detectable with conventional bobbin probes used routinely for 
inservice inspection. Such cracking is generally only detectable through the 
use of specialized probes, such as the RPC probe.  

Most circumferential cracking has been observed at tube expansion transitions 
at or near the top of the tubesheet. In addition to Millstone Unit 2, 
circumferential cracking at the expansion transition has recently been identifiled 
at one other Combustion Engineering (CE) plant (Maine Yankee), at three plants 
with Westinghouse Model 51 steam generators (North Anna Unit 1, Trojan Unit 1, 
and Sequoyah Unit 1), and at one plant with Westinghouse Model D steam generators 
(McGuire Unit 1). Tubes in the affected CE and Westinghouse Model 51 steam 
generators were explosively expanded against the tubesheet. Tubes in the 
McGuire Model D steam generators were expanded against the tubesheet by mechanical 
rolling.  

In addition to being found at the expansion transition location, widespread 
circumferential SCC has been observed at drilled-hole support plate locations 
at Palisades (CE steam generators). Isolated instances of circumferential SCC 
have been reported at the uppermost support plate of a pre-replacement Westinghouse 
Model 44 steam generatcr of Indian Point Unit 3 and at a row 1 U-bend of a 
Model 51 steam generator at Zion Unit 1. The circumferential SCC at Palisades 
and Indian Point Unit 3 appears to be associated with significant denting at 
the support plates.
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2. Axial Cracking at Support Plates 

Licensees have reported secondary side-initiated, axial SCC at several plants 
with Westinghouse Model 51 and Model D steam generators at support plate 
intersections exhibiting little or no denting. Recent difficulties experienced 
in the detection of such cracks were the subject of Westinghouse Customer 
Information Letter GEN-LTR-90-006, *Steam Generator Tube Outer Diameter Stress 
Corrosion Cracking at Tube Support Elevation-Eddy Current Detection Issue," 
which was issued on or about February 8, 1990, to all utilities with Westinghouse 
steam generators. Westinghouse reported that metallcgraphic examinations of 
tubes removed from the field have revealed the presence of 00-initiated SCC at 
tube support plate (TSP) intersections that were not reported by personnel 
using a bobbin probe to perform field eddy current tests. For example, these 
examinations revealed one tube containing axial cracks within two 30-degree-wide 
bands on opposite sides of the tube, with the deepest crack penetrating to 
62-percent throughwall. The field eddy current interpretation of the signal 
for this TSP location was Oodetectable degradation" (NDD) using the plant 
voltage threshold criteria.  

The EPRI "Stear Generator Examination Guidelines, Revision 2" contains Figure 
C-55 showing the qualitative relationship between bobbin probe signal amplitude 
and crack depth determined metallographically. The staff believes that the 
amplitude threshold criteria used at the plant in the above-mentioned example 
were taken from the actual data used to develop Figure C-55. The recent 
evidence cited by Westinghouse suggests that this data is not conservative for 
all plants.  

Industry meetings attended by representatives from a number of vendors providing 
SG inspection services, EPRI. and the Westinghouse Owners Group have been 
conducted to t~xamine various proposals to detect and measure SCC at TSP 
locations. The minutes of the EPRI Guidelines Revision Committee meeting on 
February 13, 1990, note that general principles still apply, pending development 
of updated guidance, for the detection and measurement of SCC at support 
Plates. Section 4.6.1 of the EPRI guidelines states that as a general rule, an extremely conservative position' should be adopted for the resolution 
of distorted indications or undefined signals not covered by existing analysis 
guidelines. Specifically, tubes with these types of indications should be 
recoimmended for plugging unless other supporting data exists (tube pulls or NOE 
diagnostic data) that Justifies their retention as active tubet.  

Di scussi on: 

The reliable detection and sizing of SCC during inservice inspections po~se Z 
significant challenge to current ECT technology and practice in view of the low 
signal-to-noise ratios frequently exhibited by such cracks. Experierce
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indicates that SCC is frequently not detected until it has penetrated beyond 
40-percent throughwall. Fortunately, the vast majority of SCC flaws consist of 
short axial or circumferential crack segments. The staff believes that such 
flaws can be detected before they grow sufficiently large to degrade the 
structural margins of the tube to below the Reguiatory Guide 1.121 criteria.  

Tubes are generally inspected once per refueling cycle. Depending on the rate 
of crack growth and the nusber of tubes involved, this frequency may or may not 
be sufficient to ensure that all cracks are detected before they become 
sufficiently large to degrade structural margins to less than the Regulatory 
Guide 1.121 criteria. A structural assessment of tl,- crack geometries found 
during an inspection, such as performed at Millstone Unit 2, provides a means 
for assessing whether the inspection frequency is sufficient to ensure adequate 
structural margins for all tubes between inspections.  

The staff believes that the effectiveness of eddy current testing for detecting 
and sizing SCC can be enhanced through improved criteria for the qualification 
and performance demonstration of the eddy current data acquisition equipment 
(including probes), data analysis procedures, and data analysts. The staff and 
the industry, including the EPRI Steam Generator Reliability Project, are 
evaluating this issue. In the meantime, field experience indicates that careful 
attention to the potential for 5CC at the tubesheet region, at tube expansion 
transitions, at support plates, ?nd at tube U-bends is important. The recom
mendations in Section 4.6.1 of the EPRI steam generator examination guidelines 
indicate the importance of being alert to distorted and undefined signals at 
these locations and employing diagnostic measures as appropriate to establish 
the cause of these signals and to validate the plant data analysis procedures 
and criteria.  

Finally, the findings at Millstone Unit 2 illustrate that cracks will not 
necessarily cause leakage approaching the Technical Specifications limit before 
the structural margin in the affected tube drops below the Regulatory Guide 
1.121 criteria for postulated accident conditions. This point is furtir 
illustrated by the steam generator tube rupture (SGTR) event that occv-rvd at 
Mc~uire Unit I on March 7, 1969, as a res~ilt of axially oriented SCC. -eakage 
before the SGTR event was about 15 gpd, which was small compared to the plant's 
Technical Specifications limit of 500 gpd. The Mc~uire event occurred under 
normal operating conditions. Thus, the McGuire event was preceded by a period 
during which the subject tube was vulnerable to rupture if challenged by a 
postulated accident.
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This infowustion notice requires no specific action or written response. If 
you have any questions about the information in this notice, please contact 
the technical contact listed below or the appropriate NRR project manager.  

Charles E. Rossi. 'iricldr 
Division of Operat1ic-all Events Assessment 
Office of Nuclear Reactor Regulation 

Technical Contact: E. NurpIwy, NRR 
(301) 492-0710
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LIST OF RECENTLY ISSUED 
NRC INFORMATION NOTICES

Information Date of 
Notice No. SubJect Issuance Issued to

90-48 

90-47 

90-46 

90-45 

89-79, 
Supp. 1 

90-44 

90-43 

90-32, 
Supp. 1

Enforcement Policy for 
Hot Particle Exposures 

Unplanned Radiation 
Exposures to Personnel 
Extremities Due to Improper 
Handling of Potentially 
Highly Radioactive Sources 

Criminal Prosecution of 
Wrongdoing C oinitted by 
Suppliers of Molded-Case 
Circuit Breakers and Related 
Components 

Overspeed of the Turbine
Driven Auxiliary Feedwater 
Pumps and Overpressurization 
of the Associated Piping 
Systems 

Degraded Coatings 
and Corrosion of Steel 
Containment Vessels 

Dose-Rate Instruments 
Underresponding to the 
True Radiation Fields 

Mechanical Interference 
With Thermal Trip Function 
in GE M4olded-Case Circuit 
Breakers 

Surface Crack and Subsurface 
Indications in the Weld of 
a Reactor Vessel Neead

" Operating License 
" Construction Permit

8/2/90 All holders of OLs 
or CPs for nuclear 
power reactors.  

7/27/90 All holders of 015 
or CPs for nuclear 
power reactors, holders 
of licenses for pe rma nently 
shutdown facilities 
with fuel onsite and 
research and test reactors.  

7/16/90 All holders of OLs 
or CPs for nuclear 
power reactors.  

7/6/90 All h~olders of OLs 
or CPs for nuclear 
power reactors.  

6/29/90 All holders of OLs 
or CPs for nuclear 
power reactort.  

6/29/90 All NRC licensees.  

6/29/90 All holders of OLs 
0or CPs for nuclear 
power reactors.  

6/19/90 All holders of Ots 
or CPs for nuclear 
power reactors.
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ARSONNE IL 60439 

185072104778 1 1Co1CY1FBI1M1 
ARIZONA NUCLEAR POWER PROJECT 
W F CONWAY 
EXECUTIVE VICE PRESIDENT 
PC BOX 52034 
MIS-7012 
PHOENIX AZ 85072 

M7205`07536 1 lCOICYIF1FSIN 
*RKAN:SAS DEPT OF HEALTH 
RADIATION CONTROL PR GS 
GRETA J DICUS 
DI1RECTOR 
4815 Wi MARKMAN ST 
LITTLE VICK AR 7220S 

172203093 132 1 1CO1JY1FB11M1 
A RKAN4SAS POWER & LIGHT CO 

NCJAR OPERATIONS 

VICE PRESIOENT 
Po Box 551 
LITTLE ROC &AR 72203 

17280104687E 1 1~MVýF1N 

OFFICE SVCS SUPERIN"TENDENT 
Ay 3 BOX -13?G 
OUSS LIV ILLE Ag 12801 

I 327850519tR I 1CO1CYlFR1IM1 
ARCO 114C 

STA1INLESS STEEL DIV 
RORERT U SCHULTz 
G.VAL ITY ASSURANCE StUPV 

A2Box la 
VILObIOOD FL 32?85i 

ARN FOCES RA COffCY1FPS1N1 
!) ECTORS OFFICE 'SAND 
GIORG 4 IRVPING III 

a qCYOR AirkI~ 
MITH ESOA NAVY WE CYR %%MSC 

TM ESF)A 40 20814 

j jg6 33j I Cn1CYIFHjlMI 

KEN SC64WARTZ 

PO InoM 199t 
STOCKTO~N CA 45201 

f tWN qiov-.At 
0 OTECTIVP2 ACLAY OIV 
A CONRAD 
.1A PANASER 
.5 Nt flfw"pf )A 
ALLEN 024 ~ PA t 110 6

I



DC LES CO"SATlS .~k 28 SAI 

AL 35611

"~~ T ACt I E11TRC CO1B1 

jjE##MEftT AFFAIRS 
46 RSTOKES 

1199-SLACK MORSE PIKE BOX 126 
PLEASAhTVILLE, NJ 08232 

;'414I42 11- C1ICOICYIFRI141 

ORYU HSIA 
OINECtOR 

RLANrA4KEELUNG RO-SEC 4 
A PET A S1077 CHIINA 

jl7 LANE 144 K(EELUN4G RD SEC 4 AIPEt 0772 TAIWAN 

ICANAQOS668 I, 1 CO1CYIFBIIM1 
ATOMIC 50EP'ElS OF C4NADA LTD 
CANOU J OERATIONS 
LtSRAR 

14~55 AV~E RTC ALF E 
WOTRIAL QUEBEC CANADA 

ITS? 8141536 L, 1COICY1FB1'-LMI 
ALDSTH PUSL [C BRARY 

AIATN 14STORY CENPTER 

4A~TRINO 21T 1 78768 

10;921S34? I 1COICYlF~11M1 
V N&1 A SWITCH CO 

I1RECTOR 0 A 
0;1~6 H4ANOVER RD 

,lLORHAN PARKI NJ "7932 

MARY AN P.JAIN 

~FOANtXLlk AVE 
ALGU I PPA PA 110,01I 

j S6103169 1 )c01cy1fM1101 
jhCOC( toWILCOX CO 

ULEAR P W1 R aIV 
YV'4 LIBRARY 

L *C44~R 0 A ?4'.' 

44 cfI UJLCOX ~CO~C1~1 

WOCKVILLV rF 
PC 2A'.,2

.11S 10I~ AVE #Aiw FL 33?0? 

I82921I9? 1 1COICY1FBI1NI 
AILATC! CTY`ELrcTa1 cco 

IHENRY~ C SC~4WENR* JR* 
VICE PRESIDENT 
1199 BLACK MORSE PIKE-BOX 1500 
PLEASANTVILLE NJ 06232 

108233105093 1 1CO1CYVF1VSIN 
ATLANT IC CI TY ELECTRIC CO 
'JOINT GEN 
S, a URGERPER 
NOR JOINT GEN PROJ 
P 0 Box 1500 
PLEASANTVILLE NJ 08232 

lCANAO09122? 1 ICOICY1FB11N1 
ATOMIC tNERGY CONTROL BOARD 
EVENT S ANALYSIS GROUP 
RICHARD FERCH 
PO BOX 1046 
OTTAWA cIQP SS9 CANADA 

LEGYPT066990 I 1 iOtCY1F811M1 
ATCMIC ENERGY ESTABLSHNCNT 
F H $AM"?AD 
ADMI NISTRATOR 
101 KASR ELEINY ST 
CAIRO -EGYPT 

168505104222 1 ICDZCYTPST1MI 
AUBURN PUBLIC LIBRARY 
BONI HATHAWAY 
DI RECT OR 

118ITH ST PO BOX 34 30 

107932079111 1 1CO1CY1P'811N1 
AUT04ATIC SWITCH CO 
VALVE ENGINEERING DEPT 
JOHN A SMANK 
PRODUCT ENGINEER ING NSA 
14AN4VER ROAD 
FLORH4AM PARK NJ 07932 

ICANADM519 7 11C1VF1 
8 9 W CANADA LT; CI"F3~ 
GALT ONTARIO0 CANADA

162249352941 1 jCOtCYjFdj1WI 
*.IkESYSFRNS INC "CIN 

0A MANAGE'4 
'Oq WES;T %ONROE STOEET 
IC.MLAND IL 62249 

0IR5~113770? 1 3,cOIYIt l 
Wco % ILCOX V 0 

NVUCLEAR P.)WR 01v SION 

JU(VIL*XVLV 

IpVIý ICOC~nl4 

44COC t 4LCOX Ct NAVAL NiJAR~ FlJ(L DIV 
C14ARL IF o.,YF 
p" t~ 6 
LPC 
LVNCHIAUNG VA 24506
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NU 36 TEf- LAO 
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1100339717 1 1COICY1FR11R1 

LIMOL GA ELECT41C CO 

POO 101tok:5 
aaLtJPtoE PC0 21203, 

1 1CO1CYiFs11W1 
" IORE GAS 9 ELECTRIC CO 

HkPRAL COUNSEL 
SA BRN~E $:SO 

aALTt E "D 21201 

126744920 I 1CiYFý" 
A T4RO14AS 9 ELEC RIC C 

NU L AR E RGY 

OlE P ESIDENT 
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42 
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BABCOCK S WILCOXu A 

XVCLAR OWERN DIV 
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LYP4CNOIIRG VA 24506 

13520113979S 1 1CO1CY1FB1IN1 
BALCHt 81KWGHAN9 BAKER ET AL 
ROBER A BUE TTNER 
PC Box 306 
BIRMINGHMA AL 35201 

120657139774 1 1CO CY1FB11*I 
BALTIMORE GAS 6 ELECiC RCCI 
MUCLIAN (V4ERGY DIV 
GENI UPY QUALITY ASSURANCE 
CALVERT CLIFFS N4UCLEAR PUN PLY 
LUSBY PlD 20657

12120308136". 1 ICO1CYIF1FSI iP 
BALTIMORE GAS & ELECTRIC CO 
SECURITY SERVICES 
VAUGH% F BRADLEY 
DIRECTOR 
PO Box 1475 moo ABC 
RALT109RE 'On 21203 

121320308156? 1 ICO 'IFR1lMI 
SALTMORE SAS 9 ELECCJ.4L CO 
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HERBERT Q COSS9 JR 
VICE PRESIDENT 
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ICAL DRIVE
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*WSHADY $ROVE 

t TE RSOURY MO 2087? 

1376*O919E 1 jCOjCYIFB11N1 
Co 1h NATIONAL I NC I~UCHA 0 

MAUC? SCHAPMAN 

goll WASHLNG1'Otl. RLBLO 
BAT~RSOURG 90 20818 

1*111O&52L ' 1cO1Y1ql 
SEHEL POWERP 
R@$E N MYN 
FRECT MANASSR 
P O FFICE BOX 1000 
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~2~S~OWE 0 A ýC0CF3lI 

us tl VASSUýANjCC 
S KAMS AL ew ASHINGTONIAN BLVD 
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toqfTEROI POWER 0,SV 
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N64c, E 3pqPEOIAL KW 

M0*"VALK CA 416SO 

63 137616 1 CO3CY1Fqtl~t4 
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s~~v L.$OR I NC OC 

Po~N mO 4ANGE

NICALANO VA 993S2 

10j0 4 #5 5 1 ICO 1C Y 1F EII MI 

a 'A leS!ERVIccs 
PO box 2166 
HOUSTON TX 77252 

19*1190669 1%A ICO1CT1FBIIRI.  
RECI TEL %AT I NL M C 
8 N I LIBRARYV 
PO BOX 3965 

SAN FRANCISCO CA 94119 

117831IC391 3 1 lCO1CYIFa11M1 
BECHTEL NI IONAL TUC 
M L BUICHAN 
800 OAK PIOGE TPI( 
PO Box 350 
OAI( RIDGE TN 37831 

15740 S04ADY GR.)VE-RD 

G RIkSBURG NO 2087?? 

12087706*676 1 lCMjCYIFSI)M1 
BECHTr L POWER "O0RP 

A (NRAN 
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CA PANACEA 
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k 4 Oi C1R4COjCY1FB1IM1 

S-A% F*A6%CISCO *EkTONAL tOFC 
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IC RIC INI Rl 00$5138137M 1 1COlCY1FlBI1NI 
PUR~X~k A Y OS 1"0P LZBERA4 COK, T AL.  
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m 5TH ST 
EUREKACA9so 
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646 WEST RIDGE PIKE 

LINE~cKPA 19466 

10 OJ093 ICOICYIFR1141 

POLRYN MNuchLp MaW STAT 
MAPH a SIRO sr-IMR VICE PRESIOENT NUCLEAO 
ROQCKY 1ILL RD 
PLY OUT" "A 02340 

10 1 5106FA2 I 1CO1CyIFR11NI 

aO SP' VAHfRTY 
M A SSAC1USETTS AVWE 

903T N4 "A 02115

16*11*091 zOl 1 1CO1CY1P611N1 
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0A MANEIGER 
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1WSERM411714 1 1COICY1FBIIN1 

0IV RS 1 3 
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POSTFAC" 120629 GRNN 
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123093139?P0 1 lCOICY1UBIINI 
BOARD Or SUPERVISORS 
LOUISA COUNTY 
ktLL? AN C PORTERt JR 
COUNTY ADMNI ISTRAT OR 
PO POX 160o 
LOUISA VA 23093 

1023601 ý)237 1I COICY1FB11MZ 
BOSTON EorsoN to 
PLANT DrPT 
ROY A A14DERSON 
4ocKY HiLL ROAD 

PLYMOUTH NA 02360 

SYSTEMS ENGIN ERING DIV 
WILLIAM4 S CLANCY 
MANAGE R 
RFD *I, ROCKY HIL11 RD 
PLYMOUTH4 NA 02360 

102164IC31fl4 1 C0CY1FP11qI 
BOSTON EDISON J C 
aOMMfIE A 604OO% 
N4ICL CA RCRE10 NS SPrCi tALlST 
25 0 At TREC HILL OVF ICE PARK 
804114TREE MA02184

4 IIS,@n16  1I CO1CY1V311y: 11141112 1 1CO1CY1FB11M1 

he APA IRS &ARO GROUP LON NCLAI~R :;CPI IN DT 
2'%11 R 4INTK C4ILL PARX ?14T~rE WILL PARK 
S&It MEE RA M2R4 IRAINTRrr,- NA 02184 

A 11i co1cYv~Br911 14606119812 1 lCD 1ivrsilIN 
ExP0JHLIC LIARR VY 

0 vIs BORUt$ MAR! YN R!nTm 
?tCI1fS &L R TY ASSURA's:- OIRC TOR 
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I" I USERNANY

TOf..N ESON RE 

tu2 M I~Srs NV 69158 
9S*956i5?9 05 1 ICO'.CY1FB11M11 

S R ONASNKIN 
:04W ANiD RICOAROS AVE 

~vA~ CT 068%6 

W *9181g5 1 1,-*1CY1FBh1S1 
S lAE INC 
PA TL 

,KI RE.ANA x 0 
%J 07649 

~~jr 1 jRX4TIO% LIN 

It VERNON AVE 

H5S ANGELES CA 90058 

AR APPt I CTIONS Et4INCERRINS 
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6,js~o 14 55CO1CYIFI1W14 

AVEI IL 60559 
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j U jO& 1 I APS~CRPT 

L~Z 0*419TA4

NV ý11073

U 0 
JI~ 8n1.O06 -@1 BSSNT Ts ??" 

LARRY ANOERI6N 
FETOR 

UJOURLAA CCTY UT 8411.6 

130830104241 1 t101CY1F811N1 
PVRCE COUNTY IUSRARY 
WE%~ JACK~SON 

LJRAY SST0 

20764"'080881 1 1COICYZP911N1 
SURNS & ROVE INC 
TOM GIFRANSICO 
t0oo 91DERKARACK RD 
DRADELt. Ni 07ý49 

0O0 W CASSEL 
1?MOUW ST 
SHITE 212 
CHICAGO IL 60403 

j~je 14232 1 C05Y1FB 1M1* 

PIN~ ~ 10 40 

11 3126*~40460 O1 focy1l1S11N 

61.41 ~ ~ M S,10101 HNCTGAH 

11WESC NY 13126 

QUAL ITY ASSURAN4CE 
GJENPN A LACEY 

4510R30ci AVE 
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A YT HN IC IT 
IOSAT KrNEOY LIERY 

GOVE RtmjT 0 OCUVttT &CmAPSOEPT 
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CA 95814

&LAX pPA; 
e*# CaPE3 
1S,11 to~ CA 95814

P13 '.1 lCOIYIJFlIIN 

NO 65251

'USED PRODUJCTS DIV 

WAES "MAAGER 
PO *01 1212 
mm SON TX 77251 

ipp~i3?2 1 I COICYIFR11M1 

ANGEJ DE QINC 

4 C UI4E 
I 441W' ALAMEDOA OR S!POE -AZ 85282 
JIS2004 I ICOICY1F411"1 

,~~~~ RLLM OE IGHT CO 
NARR 1S t MPS 

6d J41LL NC 21562 

S27602094155 1 !COICY1FS11M1 
ARQL' PWR 9 LI HT CO 

AI S0 B ARMAN 
EN~I OR VICE PRESIDENT 

5o01 1 51 
MIL 1s , NC 21602 

11:S410 0S9'l1 ICOIcvJF9IIM1 
14R4U POWER 9L PLH COT 

S40 MAGER 

U14P -4C 28*61t 

X2~5 90889 1 VOICYIFB1141 
,140I N 141009V4R 9 LI GHrT C1 

RALR MANAGER 

4A~VILLE sC 29550 

S2? 409:*000 1 1 CjYl581141 
A* N MCA~ I LIbtC o 
V C PRESIDENT 

RALEIGHNC 21402 

4f~ CS XLO C1MENT 
$4 4A4Tr 
f1 GEORGE RD 

480R4ONAL S IL 60914 

If 41 04 7 11 lcs114 
44 MAP N LIS tHR4 

C0ARAYNO5 A P*3I

PAT- fOFIq8SN 
REFERICE LIBRARIAN 

DUE p a BS*X45 
PRINCE FREDERICK NO 20678 

C NROVILAGE RESI AL LIS 
JANET TWIAELSOM 
1930 CLAR'( AVE 
RALEtG V ' C 27605 

143ltS139170 I ICOICYIF91hIM1 
CAPIT L MPG CO 
DIV Of HARSCO COOP 
MARK A SHARRON 
2VAL ITY COITROL NOR 
1501 WFST MAIN ST 
WEST JEFFERSON O" 43162 

129550080516 1 ICOICYJFS11M1 
CARO I NA POWER 6 LIGHT Co 
ROBIN sON 2 NPS 
PLANT MANAGER 
HARTSVILLE SC 29550 

12760200S449 I 1CO1CY1FB11M1 
INpktA POWER 6 LIGHT CO 

POESUPPLY 
LYNN W FURY 
EXE UTIVE VICE PRESIDENT 
PC sox 1551 
RALE 1GM NC 21602 

12760? 109508 I ICOICYIF BiI~I 
CAROLI NA POWER 9 LIGHT CO 
OF E LLAR 
ASSOCIATE GF4IERAL COUNSEL 
PO Box 1551 

~ALEIGH NC 27602 

129441030566 1 1CO1jYjF811M1 
CAROL114A POWER 9 LIONT O 
BRRUN SWVCKRSTEAM ELE~CTRIC PLANT 
N V SI WAR 
P 0 R04 10429 
SOUTI4PORT NC 28461

PO RON 41146 
HiOUSTON

0 A '4A'AGF1 
P a KOK 1'1 
C00OR OVA

TX ?7241

1CO ICY IF d 11#4 

AL 35550

Ir~hai2?3ý I colCYIS11N1R ýEN t E~CTRI 4E RflARO 
CW~R~OI~iRARY 

1I4 WAR*d CK LAI Ck)URTFE4AY NSC 
LON00% rC, 4F4 C64SLA40



ZCO1C1FB 1991 1S119l41279 1 1COICY1FS1IM1 
LsEC ME 4L C RCOP 

ft VIV Isloi ELLA ReAl.s 
tS R!OT E L R 
If 2T0R950 GRIER OR 

ARC200LAS VEGAS NV 89119 
I460 MDLBELGIUR 

639~) I 1 COICY1F91199  S*0131 I1OCYF1M 
fUIsI ON A4EA MEDICAL CENTER CHTAOG ULICoLcyISRARY 

ýWRIA 0WAN 3USINESS SCIENCE ITECH DEPT 
PATRICIA MARONEY 

pg O UC MEDICINE iA 
'I MACCORXLE AVE SE 100EA OADS 
CMRETNMV 25304 CHATTANoosA IN 3?402 

322109I3 1 COICY1F311#41 160632130687 1 ICOlCY1F911M1 
MIE"9 NUCLEAR SYSTEM4S INC CIAOTB RNC 

p* 801 726 QUALITY ASSURANCE 
SARSMLLSC 19212 MANAGER 

2531_ MEST 4ATH ST 
CHIC~ 0 IL 60632 

NABERTI TAFETY OFFCE TOSHIHITRO NOSUCHI 
R D UANIN R3EYOF~t REPRESENTATIVE 

1113LLIS R 900 17$ST %W 
ST LO1S 0 63136 SUI4TE 14 

WASHINGTON DC 20006

I 10967107666 1 ICOICYIFSI1141 

CC RTIREFIC-rTQES CTR 
JAWC I CSOVERN 
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P a Box 816 
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770127 1 IT 1CO1CY1Fi9IM1I 
tIY0442UTIN 

ERVI14 TTOPMEY V2j NART 4 salRING5 Ra 
AUS TIN TX 7870* 

1719610 236 SE01 1"O'16CY14011N1 
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SAN ANTNR41 TX ?8296 

tLA% ,ELEC ILLUNII4T143 C~ 

A KBAOSI4A 
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1426 S POLK ST 

DALLAS TX 75224 
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144081160499 aI CO1CYjFSI1M1 CLfVELANDO LLEC iL!2' %IA ING C 
PERRY 1 %PS 
GE'9ERAL "AN4AGER 
Pal Box 97 
PERRY 014 4*081 

SLEELAg LEC ILLU52I NATING 6Co0 

CLEVELAND OH 44101 

44061~3~10415 1 ICO ICY FRIII41 
jjLVELA'0UE LU NTIGC 
I PY 144UP liAOM5I 

$, IMl~Lrs G ~Ef 
(%x 9#06



AFFIR~1S qPIef 

it"* BRAZIL 

F.

FL 32629

liii. NCONTROL DIV 

M AST 1I1T4 AVE C 02 

4951071 1 COICTI~lFUIiN 
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F.I L LO-LtVtL 3 ECAST 
OROVILLE PA 15146

F RNAmCE*TR AIS 1N1IE~kICASS*A4 
'D VISAO DE OtftL EA' -RUA REAL GRAMDZ4,9219 BLOCA 8 
SALA 2Q 3 
22283 RIO0 DE JANEIRO '1RAZU 

1951,25065234 1 -LCOICY1FS11N1l 
GE NUCLEAR ENERGY 
L XSHAFE 
175 CUR NER AVE 
hS 662 
SAN JOSE CA 95125 

19JI3862J 1C I COICY1PBIIAI 
E RAL A CO 

LICENSING SAP & NUC CO"P 
KEITH EASOUSSEN 
RANAGER 
PO Box 85608 
SAN DIEGO CA 92138 

106340081359", 1 COjCT1FB11H1 
ENRI 0YA I CON 

IEECTL 83A T 01V 
R F SANRATARO 
75,5ASTERN POINT ROAD 

OROTON1 CT 06340 
194 1610 ?9'5~x jC01CY1F811M1 

ACU IT NUCLEARCENTER 
LI ASCNIADWNIISTRATOR 

PO BOX 460 
PLEASANTON CA 94566 

1211T &di ~OICY1F91101 

115 CIUftTN-' AVE-NAIL CODE298 SAN JOSE CA9125

1940611057 0TRI ,GOlCY01F11N1 
GEP4AL CLE R 
~ALITY ASUCRAM&~ 
ft CHARD E %APEROP6 

x N8 0 ARUsS PA 19406 

ýSNJ8R ,JCENSTNG ENGINEER 
PLEASANTON CA 94566

456020Q460 1 1COCYIFR1IMI I NIA LELICTR1 AI0 VILLCCITSI1 NUCLA *CENTER 
t W CA 141 7f L 
00 A QE 460 
PLEA 3AP4TO CA 10566



-' A "v"2

tA.IC 264 SI CA 95125

10534. 1 ICO1CYIFS1XK1 
0 EtECTRIC CO 
LtIMAYES 

:T22ND0 ST 

IO ~IL 60521

10454062516 1 vCo1cY1fB11WI 
IJP~jjLECRIC CO 

AE COLLIN4S RD 1is IL 60450 
19406092316 1IlCOICYAFS11N1 ER ELECTRC CO 

arg S!VICS DEPT 

I NOR MANAGER 
M14~~Ai 5 AE Of PRUSSIA PA 19406 

J L ~URH~Y 
~URTER AVE 

S5A4 JOSE CA 95125 

LEAR SOT BUSINESS 

HA ?? cg kivr 
WA 301E CA 95125 

1472143399 1 1COICY1FB11K1 

. 11411otp E jj C~ CO 
BLSR NJ IL 61702 

ACC XgOAD IL 60015 

14WSRAL 1%S RUMNElTS 

TA, 6. )0332

V NY 12,051.I
11ici*in oi 

.123 loS CVN4OX PO0Y 
SIC315 

ROCK VILLE -ND 20S52'

16051106 1CGICYIFB11lpt 

2NAsE AqSPtC ON SERVICES 
63111 V 22 ST 

OAK OROOK 4IL 60S21 

EN MALJ3S ELECTRIC C1YF1N 
NUCLEAR ENERGY 
ARNOLD KOSLOW 
75 CURTNER AVE 

SAN JOSE CA 95125 

19512$406033 1 1 COICYIFB11N1 
GENERAL ELECTRIC CO 
ft C MITCHEL.L 
NOR, K'CLEAR PRODUCT LICENSING 
15- C RTNiR AVE 

N/C lay 
SAN JOSE CA 9512S 

GEJE AL E ECT BUSCINESS 

$05 GREAT VALLEY PKY 

MALVERNi PA 19355 

NuCkE AR EN A ~YI VISION 
Jj NSKAR PLO 
I RTNIP GVENUE 

MC-Ts 
SAN JSE CA 9S125 

aNERAL ENERGY SYSTE S CORP 
" JNMAY 
2521 WAUKEGAN RD 
SUITE 220 
9ANN0CK"U*N IL £0015 

NER HYI'CS CO P 
TECCHNICAL 1% 'ORWATIOt4 CENTER 

"A AGI 1 
0100 IEEAP4DER MIL OR 
COLUMBIA No214 

1303091066A 1 11 COICYPRFRI1Ml 
GFORGIA DEPT OF UMAN RESOURCE 
RAD OL OSICAL HEAL Ht SECTION 
TI4ON AS E NL 
979 PEAC$4TR~k ST 
A LAN A 0A 30309 

I ;j30$54R C1 COVF1" 
PLANT r I 4ATC'4 

PSANiY MANAGER 

RAMLY V U 31513

*1

I



OCR Co 

$A 31S13, 

31 ICi IeCY1FS11N1

~INGKAWAL 35201 

I qeg 4 ICCOICYIF31199I 
L, S IV 

tCTOR DV UTILITIES 
VA5INGTON ST SU~ 

AIT"A GA 30334 

" 99092113 1 1CO1CT1Ftj11W1 
ILLSCHAFT FUR REAKTORSICHE

IiSERP9ANY

172 0E~tAIONS CYR AN DIORECTOR 
CQUNACA 91720 

RCOIGP 960309 2 JIYFIN 

kI~'WT C 4%EAL AR K WR~~ 

RADN P0A 19603ATL S 

RUNSU ICK GA 31520

MhAu Le POUCR 
IU",AT1 

40 WALL. ST 
NttCA. FALLS 

?05? 07?9 1 
u~ Nu LEA

ICOICY 1PRII11

NY 13148

D REC VOR 

PA 1705?

I lCOICY1F91P14
ELL

PA l?705?

Mtn",%*AL 35201

4n316986" 1. 1C 1Cy1ore11991 
0 A PER ColCo 

GUALi Ty 'A RANCE 

Ae'JITE~ ICA~fR 
oxý1640 

WAYNESBORO 4A 30839 

131513137490 1 1CoicTIFBI1N1 
$fEOR? IA POWER C E I 4AT 94 MS 
S 6 TIPPS 
PO BOX 439 
333/16 
BAXLEY $A -31513 

101190092714 1 1ColcylFe1 199 
0CO ECHNICAL ENGINEERS' VC 

STEVE J POULOS 
PRESIDENT 
1021 MA IN ST 
WIN4CHESTER *A 01890 

1 0001001194 1 1CO1CYIFB11M1 
5198S 9 HILL INC 
LIBRARY 
rRANK OONEILL 
11,PERN PLAZA 

NEU YORK NY 10101 

6 LBERT ASSO A CA I11" 
LIBRARY 
9 LE qflULCH 
PC 9?X 1498 
RE usN PA 19603 

L LBERT/CO O41W L 4I NwC 

DEBORAH 14 BOSLER 

READING PA 19603 

Gus f NUS SRIAL B~ATYTERY CO " 
9F 00M£AKE CRAP PARK 

gorECTO"R OF GUEARLITY ASSURANCE 829 PARKVIEW BLVD 
LOMBARD IL 60101 

18321O89iC 3jj~jYFj~ 

SJATEOFFIC E PARK SOUTH4 

IONCO IN" 03301 

W~D57Ofi0586 1 1C01CYlFOIIM1 
U NU~rAq 

PLAN M ANAGER 
0 DULE TIWN PA 17057 

1170571 39?56 1 lco1CYIPB11991 
joy UF4~LEAR 

NV 4ULEAR STATIONI 
V R OVONGT ON 

OIR6OPERATIONS A MAINT 
PBON 440 

MOOLC ToWN PA 17057



E TO 

PA 17057 

77th I ICOICY1FB11M1 
ARI 
I& %UCL SAFETY

'C No RORP 
x388 

~jPKED RIVER

1#s0 
PA 17057 

ICOICYlFB1I~IP 

NJ 08731

t1-7051137623 1 ICOICYIFBhIN1 
ptv !UCLEAR CORP 

"M~t B ROCHE 
P I$ DIRECTOR-uTM12 

1410DLETOWN PA 17057 

107963100769 1 ICOICY1991ZN1 
ARAVE C5I CAL 

JA ODUCTS 

UjfoPRODUCTS 
NJ 07095 

B 1ECLEY Co 80631

l 9 103 927 1 UPNILLCI RP 

lNT MANAGER 

! 41 Egi Avoo v

jCOICY1FBI 119 

oI a2910

2afS8709 I1CIVFIR 
Og4RERMTJN & TRANS!!IS 

IT to ViCE PRESIDENT 
pi lfKf1 FL 311920 

? I " 

Sv FR-ANCISW'?LLE LA 7077 

q ~N~fllVILLE LA 17O?5

aPi:L9-'AR 
NAAIN'TiftANCE CON 
VjCI4A 0 ONEWARD 
ONE UPPER POND 
PARS IPPANY 

107054005190 
ISP V NUCLE AR CDR 
LIBRARY 
1 UPPER-POND RD 
PARS IPPA NY 

107054141967 
SPU NUCLEAR COR 

E WIN EKINTNER

IS 

8 IECTOR 
N,.* 08731 

RD 
NJ07054 

I -1COICY1FBi1W1 
P, 

NJ 07054 

'INS COMMITTEE

CHIRM!AN 
ONE UPPER POND RD 
PARSIPPANY NJ 07054 

7105105180 1 LCO1CY1FS11M1 
PU NUCLEAR CORP 
C W SNYTH 
T01 1 LICENSING -MOR 
p a Box 480 
MIDDLETOWN PA 1105? 

1G4EECg57557 I. ICOICYIFBl1W14 
GREEK ATOMIC ENERGY COMMISSION4 
NUCLEAR TECHNOLOGY DEPT 
JOHN KOLLAS 
ADMNIPISTRATOR 
j 53JI AGHIA PARASKEVI TT GREECE 

101301104205 14ut 1CO1cy1Fa1IW 
GREENFIE~LD YORNIT COLLEGE 
LI1RARYLEAR:24 SOU C CTR 
DIRECTOR OF LEARNING RESOURCES 

aREE& IELD "A 01501 

16607l0191?01 1 I COlCY1FSlINI 

U LF $SSYCAN FG CO 
STAN0 R S 
GA PARAGGERP 
4Sr)La IRON ST K ~7 

132520403504 1 lCO1CY1FS11N1 
RULIF POVER CO 0hWCR 6NERATION 9 TRANSNIS 

OL AYMN 
GAMMOVICE PRESIDENT 

PO Bo80 
PEN.SACOLA FL 321320 

170751152 1ICO1CY1FB1IM1 
1 0 7utf ?5 I rUTILITIES CO 

JAW4  C 5ts5E'd 
jrNORVICE PRESIDENT (RRt4GI 

ST FRANC 15IVLA ?1J175 

IR EDSTAT? 4N 1jtRARY 
OmRN CAEA'S 

Pq 148 220WLEL 0T SY FRANCI VLEL 707



Cm~ VA 22041 

'V AV WI 53201 

56 ,I ICO1CV1FR1IM1 
TEj" BOILER 
AD CARDS

~&N0F0ROCT 06102 

3135861 1 lCOZCY1FBIIH1 
~ h DEPT OF HEALT" 

~~ D!IvA.RECOR FOR EN4V HLTN 

L'$4 _J wt 96813 

Akll AjNfNIS TR IONd 

~AALTH IFFICER 

"IUTSWR AL 36130 

130144142812 1 1COlCY1FB11M1 
PEIENLCOVATS INC 
TRA Y NUTTALL 
NOCUME NT CNRLSP 
240 :44ST&IN CENTER BLVD 
AENNESA9 BA 30144 

149? $. 0367 1 1CO1CY1FBIIR1 

~IAROL JUTH 
FRENCE LIBRARIAN 

AND W1 49423 

4 1ICOICYIFRI1041 
HYINH '4 POWER %Cl 

ICE PR IDEN4T NUCLEAR 

on~ 141 

MANAGER3 

PO so 25T 

TUCKER 5A 30014 

VA 13212

~Ai~~-7 - At 02,686, 

25ý34if 053817 1 1COICYV3F811M1 f~ARISCNE CR-CORP 
OE cA P CRANES 

NILVAUNZE WI 53201 

1295%0104214 1 1C01CY1Fq11M1 
HARTSVILLE-MERORI£AL LIBRARY 
NUCLEAR INFORMAT ION DPOSITORY 
VIRGINIA MARA 
LIBRAQTAN 
220 4I 5TH ST 
HARTSVILLE SC 29550 

105402140097 1 tCOICY1FB11991 
HAYWARD TYLER 

-ENGINEERING DEPT 
LAURIE J DOREY 
PO R0K 492 
BURL INGTON VT 05402 

160501053039 1 1CO1CY1FS11Rt 
4ENRY PRA-TT CO 
A K WILSON 
VICE PRESIDENT ENGINEERING 
461 SOUTH HIGHLAND AVENUE 
AURORA IL 60507 

IJAPAN0109545 I HlcO1y1FS11RI 
HIIATA VALVE INDUSTRY CO LTD 
KAWASAKI DIV 
S TANIMOTO 
GA MANAGER 
15 HISAMOTO TAIATSU-KU 
KAWASAKI KANAGIWA JAPAN 

IEN4GLA139421 I 1CO1CY)VBIIm1 
HOPKINSON$ L TO 
BAITANNIA4 WO RKS 
A WATSON 

NURPF MUDROSEAPUD ENSLAND 

17148 JO08021 1 1COICYIFBI$91 
4OUST 4' Lj$I4 
SOUTH TEXE S"PRVOSE& VE T 
WARPEN H KINSEY 
PLANT MANA3ER 
PO Box 289 
WADSWORTH TX 11483 

136302104233 1 ICOlCY 1FB1IM1 
NOUSTO',-L(JE MEMORIAL LIBRARY 
BE T YE COltW US 
DJR! CTIOR 
I 12 W 91jROESHAW ST 

OX 1369 
DOTH ANP AL 36302 

195501 43l COjCYlFb1IM1 
HUPBOLD CAUINTY1 LI R AV 

NH~MOL:)T ROOM LIARARIAN 

IUR!9(A CA 95501 

I YSTR138714 1 Cj~Fl~ 
OJP OF UCL M~RSY 4 SFTY 

flw.IegR15 ROSEN 

Am 400 V ?EPA AUSTRIA



DRIOLPH4 13TH FL 
c0 IL 60601 

1O74S l I CO1CYzISI IN! ISNDELEAR SF Y 
.wv ULCtVNSKI 

* "'VLT RD -BLDG C 

P!mNE Y IL 60137 

I6111I 03444 I1 COICY08O1M10 
1L S POWrR CO 

44L~1010 POWER STATION 
IP HALILI 
~ RBOX67 

ILbON IL 61727 

1str910*234 l1-COICY1FBZ1M1 
LINOIS 'VALLEY CO14M COLLEGE 

J 13BS N`EMORIAL LIBRARY 
CLYN YL 

Z F~ 350TH ROAD 
00 SRY IL 61t34R 

194563142285 1 1C.91CY1FS11M1 
OkCL CORP 

04 POATE OFFICE 
PA AYRES 

ýSAPQAATE CA MANAGER 

SAN RAMON CA 94563 

ltýESS ILEY LRNG RES CYR 
fl x A NURSE ou iTIMts LIBRARIAN 
09V AGINIA AVE 

pjr 0-TFL 33450 

J4 14:; 434IEENUSWORKS 
BACMANAGER 

TRENTONNJ 08650 

IFRMATION 4AOL N6SE VIC .s 
SH(VRY CART7R 
15 NVER'4ESS'44Y 

1NL 9 20 1 CO 60150j~ 

wv oT %PIO, oc 200,19, 

YV O FS F AN 
0R0 VK~ 1VISION 

111LYURLJANA YUSOSLAVI

,vi ST A tE 
BOISE 10 'D93720 

169794109:171 1 ulc 1CYtru 1 
lulu OS DCPT OF ULEAR y 
ENGIE ERT 

CHIEF 
1035 OUTER OARK( OR 
4TH FLOOR 
SPRINGFIELD IL 62704 

162704009000 1 1C*1CYIFR11MI1ý 
ILLINOIS DEPT Of NUCLEAR SFT? 
THOR AS ORTCISER 
DIRECTOR 
135 OUTER PARK DR 

5TH FLR 
SPRINGFIELD IL 62704 

161727139704 1 ICOICY1FB11R1 
ILL1NOIS P~JWER CO 
LICENSING 6 SAFETY 
F A SPANBENSB RB 
MANAGER 
PO BOX 676-CLINTON PMR STATION 
CLINTON IL 61727 

194621091473 1 1Co1CY1Pal1M1 
N O DELAVAL INC 
NTERPRISE ENGINE DIV 

BRUCE C GUNTRUM 
ENTERPRISE WAY 9 85TH AVE 
BOY 2161 
OAKLANI CA 94621 

jOA Pg~u%973 3 NUC POWER PLANT 
JOSEPH EdUSSELL CITFIM 
RESIDENT NMAAGER 
P0 ROX 215 
BUCHANAN NY 10511 

143216139680 1 4CO1CY IFBIlMI 
IN IN MIC AN POWE* CO 
C~0 AEPSC 

VICE PRES'V I 
I RV S 6E PLAZA, ot~~ 

120419091?71 11CO1EY1F811,41 
INDUSTRIAL 0VUAL TV ING 
HAROLD BERG-CR 
PO Box 2519 
GA!YHERS'tURG 00 20879 

J 0696519155 0. JICOICY01FR101 
PIGERSOh L RANDC 

-NG! N5E EDPUMP DIVISION 
G 0 a S 
OA MANAGER 
P0 BOX 496 
P14ILLIP5SU43 NJ 06665 

180303142816 1 1 olCYIPl iMSv INST NUCLEAR MrO IAL EDUCA AOI 
CHARLES I ROSE 

5741 A6APAOM'E 

6P~ULDEq C9) ai03 

INI TUT kulto1J.~ o 

400Z&GorI VUOOSLAVI

I 
I 
I 
3



BA )fl3 

wF PULc NALTIN 
t RE RVtfR 94LTIH 

E OFFICE 9Lff

St $11COTCYIPBINI jflC ECRC LIGH4T &POWER C 
SMGOUP~ LEADER 

MAR 1 IAto 1 52405 

IUTNd~IC LIGHT 9 PWER C 

li siltA 52406 

91ABAPAR504 1 C1 IF S 
(AVAJIRA 304A AHAVP4 

AR POWER DIVISION 
~TOT 

tiwAXAMARA-CHO 

- 1*010 NU YOKOH4ANA JAPAN 

ft NE EDVALVES 

AC , LLE ROAD P 10 

1OL605S53056 1 1CO1CY1P91101

T1
"A 01605

IL 63053

*ikcHLA#40 VA 91352

ST %W

itiztk- WIAR VARSAlt POLAND 

1-1 ZLtrgtcAL HLT14 

DES TATES OFFICE 9L~ 6 O1 I 523208OS~ IC 50319N 

Oti £24LECTR tolc~rP0 PiRCO' 

3277- OAEC no 
PALO TA 52324 

15 232414J1942 1 1 llel" 
IWA ELE TtR C LI GN iP ER Co

HERB G!ORGIO 
RAATIO05 PROTECTILON SUPVR 
31DE ROAD 

PALO IA 52324 

~280 800314 11OCl~N 
1DM ILLISOIS GAS9 fCC 
4 RGIFS SUPPLY t~ 
ST PMF S9IELTAUT RN 

VITCEIPRJS WMUT-ELEC TOTC OPERA 
PO 80r1 4350 
DAVENPORT IA 52808 

HSRAEG57a48 jCI~ gFl HRAE L ATO IC EG 
LCENSI RB Dl VISIOt 

le: R5TOR 
pO 0 7061 

TEL AVIV 61070 ISRAEL 

119126 4156? 1 ICOICY1P911N1 
J E L0 MCA"£PCO 
VALvt DIV 
o L SPECHT 
GA0i R ff30V ST 
~HLAOELPNI A PA 19126 

1*20031103271 1 ICD ICYJPSIIN1 
JAPAN CLFC PQWVR %1F C R 
WASM I STN O0 OFPCE 

6 E qL MANAER 
726 W ST NW 403 

aASH iNBTOP CC 20031 

154241104215 1 1 colCY1PalIpt 
JO$ HWR iRR 

ALT s~r V . E( 

LTS5 ~VjES ASSISTA14T 

IWO VERS WI 54241 

ii?7?816399*tA I I COiCYLF8114W 
KALS I ENG INECRING INI 

4;4 p wXsKN 
SUGAR tAq0 TM 77476

CO INC KAN lCORPlg1ATIO0P4C'CuR"IaS5Iv%41 

IH$Q LL TT 

0C 20034, Oio F44 ATE op: 14LOO

Qo ý.,a



AL i T"u - W IA W9 
014YSZC tst 

KS6612 
571411 tCOtlCV1PB11R 
4 a c co 

:X &%PS 
IA B 

KS 66839 

.5k 1 1COICYtFBI1N1

''LNG GROVE IL 60049 

50 ~ 1 OCY1FU211P? 
E11TmiltUAFACTURV4G CORPP 

*A $~4,ER AU 

252SLI IERTY AVE 
PIT3URSH PA 15222 

12006 j?12 141COIJYIF 01IIM 
4K2RKPATRICK PLOCK'4ART Ti AL 
ORf RT H4 BROW~N 

09 jq ST N4W SOUTH4 LORRY 

WA SHIP4GTOP4 DC 20036 

1WGER405305? 1 1COICYI'811M1 

ASSMP4V E#-RKF 
W AUSTELI 
* A MANAGiER 

0 4500 8SNeARUCK WE"M 

I (ORE136 I 1COICYIFRII" 
4CEAR S4F CENT R 
14 a 3185I INFOR14AT ON 0t3EPT 
A~~~ 9ý ,OUK -) ANJ I 

CKOONG-P4AH X4 

174477103306 1 lCOlCY1F~I11W1 
LABARGE PIPT. 9 STEEL. CO 

IRE :i 
IRRTOI OF QUALITY ASSU4A'4CF 
p 353 

WAGONER 09 ?K447? 

15410110301 4 1 1 O)Y1F1 hARM SE PUBI.IC I8~R 

$02 E4 MAIN b 

LACROSIE WI 54601 

tA V V .14S SA T PRIM 
X , 4 AL 14FOFSOIJ 

LIVCRNO~rCA 445'5O 

il i, 3 I LCt 'A

RICK E QUA , TY ORL 
5481 9 BR~ki AVENTO 
SANFORD FL. 32713

XERI C 
J K RIC"AROS 
GA MANAGER 
49 DAY ST 
SEYMOUR

1 ICO1CYIFe1IMI 

CT 06483

15421 6)39819 1 CCYS1M 
KEWAUN4EECOUNTYSUR 
I4AROLD RECKELBERS 
NEWAUNEE COUNTY COURTHOUSE 
KEWAUNEE W? 54216 

120036026915 1 CCYSI1 
KIRKP ATP!CK LOCKNURT CEl IAHL1 
LAwRENCE C LANPRER 
4800 FM ST I'd S3UTH LORRY 
WASHI4NSTON DC 20036 

1b56CRN0915!R . 1 ICOICYIFB11N1 
KLOCKNEER-W RKA 
SEORGSNAR IENWERKE 

DIRE~O G04SEERAL 
POSTVA&CH 2? 80 
04500 ISP4ARRUC4 WGERMANY 

14680914 19?? 1I CO1CY1VS1IN1 
KUKL i IN')USTRIES INC SONuER AN VALVE DIVISION 
2A MAN4AGR, 
a222 BLUFFTON RD 
FORT WAYNF IN 46809 

108731091409 1 ICOICYIFR11Ml 
4ACCY TCWP4SHTP MUNICIPALITY 
818 ACTY RD 
FORK 0 RtvrR NJ 08731 

102929M4 023 I jC~1CY1FRI1W1 
40 E4IP4CERIP4G 0O 

PRES60 E4T 
PC OX 8 29 
GREENVILLF RI 02A29 

1?0l036)45,2i* 151co1CY1FroIIM 
LEBOEUF LA pq LEIriY V. MACRAAE 
HARRY HVOIST 
J333 NEW 44"P$HIRE AVE NJW 

W&$4 ON DC 20036 

I94f44. 34?66 1 jC'3CY1F$11jlj 
"CW C35 ~t ~ CTION 

ST1.1 PA 14ý



64 1 COICYIFBIIMI14 

VA 24506

tTy ASSURANCE 

,RDi SC 29201 

111792 ~559* 1 1CO1CYIFS1IR1 
LOW I AND LION, INS CO 

14ASi Nl~UC LIC 9 REG -AFFAIRS 
ýP4 ao x 618 
040146 RIVER NY 11M~ 

sellS3I1630 1, 1COICYIF831MZ14 
LD tISLANlO LIGHTING CO 

F JKO.FEYL FUTTER 
US5 C OLD COUNTRY RD 
14ZC*SVILLE Ivy 11801 

1fl79?I03475 1 lCO1CY!F91101 
L q6LAND L164TIMG CO 
N4UCLEAR QUALITY ASSURANCE 

P0 BOX GIC NORTH COUNTRY RD 
WA01NG RIVER NY 11792 

1788980921R1 1 ICOICYIFG 1814 
40 IANA FEPT IF ENVOQUALItY h 8~I ARENERGY IVSIO 

WILLIAM H SPkLL 

014t~STRATOR 
RATON ROUSE LA ?0898 

317 !SAROWNE4 ST 
N-1? 
NEKW OLEAVS LA 70112 

I11,01601095494 2 &ICOICY1F418I4 
~34 AN4A POe~ LIGH4T CO 

aC~0 DOLIrEVWASF 
3A tNr sT P3 804 6~034 

%mORLEANS LA 70160o 

170 0160591A* 1 ICOI CYIFRiIMI 
W2 AM POWER % LII "T CO 

ORD 3 SES 

PANT RANAWrRNUC~fAR 

KILLONA L-?an&()6 

:OCR ROVEIL 6051-

if I IETmfG 

MALL *0 P V11 50 

110520111052 1 ICOICYIFB1IMI 
LON4-TECH INC 
LINA 0 ýNUND 

PO BOX 202 
AT 9A554 
CROTON-ON-PUDSOM fly 10520 

111792066623 1 1COICY1FB1XM1 
LONG ISLAND LIGHTJNG CO 
SHORE4AM NUCLEAR PWER STA 
8 F EVANS 
RECORDS MANAGER 
P0 Box 618 
WADING RIVER NY 11792 

SHOREHAM UPS 
JOHN 0 LEONARD 
VICE PRýSIOENT-NUCLEAR OPERS 
PO SOX 618 
WADING RIVER NY 11792 

L NGISL1 3LISTiNGCO 11 

SNO0REHAN RPS 
JS A NOTARO 
PLANT MANAGER 
PO 90% 628 
WADING RIVER NY 11792 

170066080583 1 ICO1CYIFB1IM1 
LOV;SIANA POWER 6 LIGHT CO 

WA .KFOO 3NP's 
PLANT MANAGER 
PO Box R 
KtLLONA LA 70066 

170112139168WER11COICYIFBIIP1 
LOUISIANA4 P CR LIGHT CO 

J RR LL G rES 
31? RAPONNE ST 
N-fi1 
14EW ORLEANS LA ?0112 

WATERFORO 3 SES 
-fa 0 ESPENAPO 
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3 EMPIRE STATE PLAZA 
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Pa BOX 600 W CTY RD 75 
MONTICELLO 14N 55362 

155401140917 1 1COICYIFB11M1 
NORTHERN STATES PIWER CO 
NUCLEAR SUPPORT SERVICES 
J J HOWARD 
PRESIDENT 
414 NI4COLLET M4ALL 
MINNEAPOLIS "N 55401 

155400O93203 1 1CO1CV1FB11'41 
NORTHERN STATES POWiER CO 
NUCLEAR S3PPORI SERVICES 
T $4 PARKE~R 
MANAGER 
414 %tC3LL7T MAL*.  
MINNEAPOLIS MN 54401 

NINA RCLL DOTE 
408 SOUTHWEST ?NO ST 4410 
ý-OTLAN3 OR 97'104 

ji0q403nR04 1 iCE)1CY1FR:UM1 

JOL LEVINSEN 
EAFCUT yE VVE PRES 
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