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UNITED STATES 
NUCLEAR REG'JLATORY COMMISSION 

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

November 30, 1984 

IE INFORMATION NOTICE NO. 84-86: ISOLATION BETWEEN SIGNALS OF THE PROTECTION 
SYSTEM AND NON-SAFETY-RELATOED EQUIPMENT 

Addressees: 

All nuclear power reactor facilities holding an operating license (OL) or 

construction permit (CP).  

Purpose: 

This information notice is provided to alert recipients of potentially signifi
cant problems pertaining to isolation between signals of the protection system 

and non-safety-related equipment. It is exoected that recipients will review 
the information for applicability to their facilities and consider actions, if 
appropriate, to preclude similar problems occurring at their facilities.  
However, suggestions contained in this information notice do not constitute NRC 
requirements and, therefore, no specific action or written response is 
required.  

Description of Circumstances: 

On October 1, 1984, Louisiana Power and Light Company (LPIL) informed the NRC 
of a potentially significant construction deficiency at Waterford Unit 3 The 
applicant indicated that the isolation between certain plant protection system 
(PPS) signals and the plant monitoring computer (PMC) did not meet the design 
criteria.  

During routine preoperational trouble shooting, it was determined that a 
failure in the mercury-wetted relays used in the non-safety-related remote 
multiplexer equipment of the PMC can cause significant changes in the instru
ment current loops for containment pressure, steam generator level, and steam 
generator pressure. The applicant's analysis indicates that relay failures 
would result in a nonconservative value for containment pressure input to the 
reactor protection syftem (RPS) trip. The analysis also indicates that similar 
failures would result in inaccurate (but probably conservative) values for 
steam generator pressure and level inputs to the RPS trip. A simulated failure 
mode in the field has supported the resultsof the analysis. The immediate 
corrective action taken by the applicant was to remove those PPS signals from 
the PMC by disconnecting the PPS analog set point signal cables from-the PMC.  
Long-term corrective actions are being evaluated.  
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Discussion: 

The N;C staff has conducted a preliminary review of the Waterford Unit 3 

deficiency and has met with the applicant and Combustion Engineering, the 

nuclear steam supply system vendor, to discuss this matter. One conclusion of 

the review is that there is a fundamental shortcoming in the des'gn of certain 

PPS circuits of Waterford Unit 3. The buffer devices in the circuits 
for 

containment pressure, steam generator pressure, and steam generator level 

inputs to the PMC isolate only the "high" side of the electrical signal and 
not 

the "low" side (signal return). A simpltfied schematic of the steam generator 

level circuit, which is similar to the steam generator and containment 
pressure 

circuits, is shown in Enclosure 1 of this notice. The buffer in the circuits 

is used to transmit analog information regarding bistable set points 
to the 

PKC. As shown in the schematic, postulated faults downstream of the buffer 

devices, such as those caused by failed mercury-wetted relays in the multi

plexer equipment, would result in electrical interactions within the 
transmit

ter cirrent loop. At Waterford Unit 3, the specific problem is limited to 

those transmitter current loops with multiple resistors used to provide 
signals 

to the PPS. The lack of adequate isolation on the "low" side of the circuits 

would thus result in adverse interactions and may lead to loss of protection 

from redundant channels monitoring the same plant variable and/or loss 
of 

protection from diverse plant variables.  

No specific action or written i.sponse is required by this information notice.  

If you have any questions about this nat.er, please contact the Regional 

Administrator of the appropriate -3ional office or this office.  

Edwardf't. Jordan, Director 
Divis in of Emergency Preparedness 

and Engineering Response 
Office of Inspection and Enforcement 

CONTACi: J. T. Beard, NRR 
(301) 492-7465 

R. N. Singh, IE 
(301) 492-8985 

Enclosures: 
1. SG Level Signal 
2. Lijt of Recently Issued IE Information Notices
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LIST OF RECENTLY ISSUED 
IE INFORMATION NOTICES 

Information Date of 
Notice No. Subject Issue Issued to

84-85 Molybdenum Breakthrough 11/30/84 
from Technetium-99m 
Generators 

Deficiencies In Ferro- 11/27/84 
Resonant Transformers 

Various Battery Problems 11/19/84 

Guidance for Posting 11/19/84 
Radiation Areas 

Failures of Rockwell 11/16/84 
International Globe Valves 

Inadvertent Reduction In 11/16/84 
Primary Coolant Inventory In 
Boiling Water Reactors During 
Shutdown and Startup 

Plant Transients Induced by 11/8/84 
Failure of Non-Nuclear 
Instrumentation Power 

Failure to Properly Install 11/5/84 
Steam Separator at Vermont 
Yankee 

Underrated Terminal Blocks 11/2/84 
that may Adversely Affect 
Operations of Essential 
Electrical Equipment

OL - Operating license 
CP = Cons -.-.ion Permit

All NRC licensed 
medical Institutions 
and radiopharmaceuttcal 
suppliers 

All boiling water 
reactor facilities 
holding an OL or CP 

All boiling water 
reactor facilities 
holding an OL or CP 

All boiling water 
reactor facilities 
holding an OL or CP 

All boiling water 
reactor facilities 
holding an OL or CP 

All boiling water 
reactor facilities 
holding an OL or CP 

All B&W power reactor 
facilities holding 
an OL or CP 

All boiling water 
reactor facilities 
holding an OL or CP 

All power reactor 
facilities holding 
an OL or CP

84-84 

84-83 

84-82 

84-48 
Supp. 1 

84-81 

84-80 

84-79 

84-78
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TERRY LODGE 
618 N MjI•H!AN ST 
SJITe IU0 
TOLe6J 

127,14044155o I 
P4YLLIS L3TCHIN 
1JH S4IOLL RUN 
CHAPEL HILL

91999 

PA 19149 

9 19,49 

MD 21J45 

99999" 

OH 4352? 

N C Z7514



143Z29093934 1 
0 J MZDJ'4ALD 
L55S :,RUPPEKr AVE 
CJLUM1IA 

1J1730035908 I 
DADE i MOELLER 
27 LO.DiO.GD DR 
A.;RS 
BcDF30D 

133313091361 i 
EVEAETT MOTT 
6901 W SUNRISE :LVO 
FJRT LAUOER3ALE 

2,9b64005389 1 
JJH' 0*IEILL II 
RJUTE 2 B3X 4'4 
MAP.E CITY

2£7t0*O7U047 
TAAVI. PAY':E 
E>j 
723 W JJA\SJN 
BJX 1Z643 
R4LcIH 

103j51064402O 
RINA PeTiT 
RFD 4 132 PAGE 
LI T.HIc Lu 

270IO93007j.tL 
JAr&MS W PIERCE 
PJ aOx 23-71 
b6To% RJ'JGE

OH 43229

99999

MA 01733 

99999 

FL 33313 

99999 

MI 49o54

99999

149720103819 
JIM E MILLS 
RT 2 PU BOX I 
CrIARLEVOIX

9999

MI ,9 12J

249720005390 1 94990 
COUNTY 33ARO OF COrMISSIOjE4S 
I L 4JERLAND 
CHAIRMA.' 
PJ B3X 216 
CHAKLEVJIA MI 49720

19 4 6320o4o6 9  I" 
B E NYE 
RECJOJS SPECIALIST 
430a EVEREtTT AVENUE 
3AKLAvD

170d00O55135 
ROY A PA4KER 
5061 APELIA DR 
"ATO~ ROU'JE 

l9ni340913b6 
R PEKEl 
2054 dRJAJWAY 
SANTA *J'IIC.A

iC 27631

99499

4H 03051

99999

LA 70d93

1 T047>091495 1 99 
E&RL PRICE 
RIE 876 tI.HMCv0-BYPASS 
PJC 1503 
RIC14jNu KY

1i4241133»97 
GLE1% A REED 
16b3 PARK RD 
A RIVERS 
T;O RIVER$

11536509218 1I 
;:Lvl4 RUEJISER 

PJ OXK 204O 
NATAO.iA HEI;HTS

2Z3c830J5o5 
R F SAUN1ERtS 
MANAGER 
PJ oOA 315 
SJRiY

9Y9

4 0 4 7 5

99999

WI 5424L

PA 150'h

99999

VA 23843

119382103d21 1 
JJSEOnINE M PICCOPN 
1119 034SET OR 
htST CHeSTER 

170s3)Cbl0J2U i 
H A PLETTl%,Ek 
345b VILLA kOSE OR 
3ATON RUUJE 

103dTO093221 1 
!IA4A P BA -)ALL 
73 CILLI1S ST 
SEABRJ3.< 

1737270133 J3 
JJSc RJPiSET 
350u UIJVAL RD 
AUSTIN 

26b39O4j5'7UO I 
MAAYELLE' SALAVA 
RJUTF I 3Jx 56 
PJRLI'tGT3v4 

lb604lb04400 i 
R3JBRT SAYLRS 
RA lt MJX 159 
.JAL CITY

99999 

CA 74a0j 

99Q099 

LA 7061J

0.4999

CA 49004 

PA lq9I2 

99L99 

LA 70tos

NH Z337,4

99qqo

TX 797?7 

99999" 

KS 6buli 

IL oI413'l6



154301382316 L 
RINALL) V SCHEELE 
RADIArIM? PIYSIC.IST 
533 W C-OILKALEE LANE 
G~tEi: BAY

15017ZO64217 
KkiI[H H SIEDvEL 
531 DcE LANEL 
RJSELLE

99999 

41I 54303 

919999 

IL 601?Z

1.43220029417 1 
PAUL G S-4EWMO0' 
2'4?? LYT'IAM RU 
CULU14i6US 

1.6l8200059t? 1 
CHESTER P SIESS 
90O5 HA"ILTONi DRIVE 
AL.RS 
CHAMPAls'J

99999 

JH 43220) 

99999 

IL 61820

119a01093913 L 
FlEJ SILVERM44' 
STATE SOLICIT3iR 
820 N FRENCI ST 
WLL'4I'GT3N 

14.8643021664 1 
IPARY SiNLLAIA 
5111 SONIEKSET 0AIVIE 
Ml OL AID I

99999

DE 19)1L

2b62050Jbj523 f 9999 
JJHil ~4 SI#4PSON 
ATTtj,*EY FOR~ INTo.E%,a'~R'v 
'g55U .i3r4'JSTN GR 
SUITE 123 
SriAiW'kE VISSIOf4 KS 66

99999 1Q~5)2O 

PjUTE 2 'CjKx 174% 
.41 48a'0 Y 39 W

11451S022*07 I.  
MCIC'-Lk L SLADE 

PETLR W STEkETEL 
5j5S P-:OPLtS BLD0* 
GAA'%D RAPIDý 

IsO14'.Ci2629 I.  
JJH~4 E STDRR.S 
30U~ ..EST40AELAoiD D.  
K--rNEiAA

9994r 

N'Y 14616 

'4 1J 49533

99949 

uiA 301L4',

1,A¶4AJ07970z, 1 994 
CIRIS ro3'4-.v 
37 L0.KJAKE SrAEr--A.(,I'Cu;JAT 
DiTARIJ mIIS ZZ5 CA'4AJA

2'.go230Jr,&1-j 
3AR6AiRA STAMIý,IS 
5795 4 M .!Ep.

A P STO'%t 
:1JK

14OU351UZJ'II 
RjE.y' TAYLUI 
PJ blX 3S40L 
LJS A%CELES 

208Z10J'294 L 

211 F-JREST DRIVE 
LIN~IA033

914 9 -# 

M'! 41,2?3 

1 L ol311,

c A qOJ15

2Z?50e0U7?34b L 
RICIAID D býLSD'4 
7Z9 MJNTEA ST 
APEX 

1ZOJI.5O0765Z 1 
A.ýLb 
J F WJLF 
340 iHiPjEkD ST 
CiEVY CIASE 

IZ756JO79701 I 
WILLIA'4 10 YýA'F 
[UK 33 R3JTc. I 
#M3RkI'VILLE

99999

99999 

mn zoo3l1, 

999,94 

NC I 15S;o

2441)3OJ412o 1 
O)ANJI'L Li *ILT 

'-LEVELA~il 

1i-8212I,33Lu7? L 

C-4AALES J WYLIF 
9Q6IC LAvIYEQ', P" 
WIAiKLOTT: 

20535',r)Tj7q3 L 
WALTr-( ZALJZ:*Y 

Aw4iMA!%-40AlkL) %;F 
Pu dlx Llb 
V ER 'i 4

9.3999

99999,

ýNC ce32 12 

V T uS il

99999 

SC 2 974 5

% J 0922L

UH 4404



1523706462'i 1 99999 
A.CsSS CORP 
D E MERCHANT 
NJRTHEAST MARKET SANAGER 
4d15 PAAA DRIVE 
CIN.IlNATI OH 45237

13032d093994 1 
AJVAN;ED TECHNOLOGY 
114i AMMONJ0 3R 
SJITE 1110 
ATLANTA

99999 

GA 33328

131720091J6, I 90999 
A.TOI E4VIRUN TESTI%. CGOP 
R S COWiREY 
PiESI JE6T 
533 MAIN STREET 
ALTON MA 017ZU

131.43113201 1 
AaVA4CE3 TECHNOLOGY 
G NEIL MIDKIFF 
24 DRAYT3N ST 
SUITE 710 
SAVAn4AH

99999 
CGA 31401 

GA 31401

172220306365S 
AFCO STEEL IN: 
ROBERT F JATES 
CA MA4ASER 
1423 E 6TH ST 
LITTL-: OCK

99999

oOX 231 
AR 72203

121219091365 1 
AIR-. WELUIG PRO)U:TS 
J3S:P( 4LI3ELMAIER 
QA MAIAAER 
5OI 4 PT 2LVD PJP 6o 
BALTIO4iE M

99999

8b 
0 21219

21900203S465 1 99999 
AIR E WATER POLLUT134 PATROL 
FRA%< R lO0ANJ 
CHAIRMA.  
51 FOREST AVE 
A4ILFR PA 1900.  

136130091832 1 99999 
ALA.AMA :IVIL 3EFESSE OPT 
DAN TJRE'P 
CIRE:TOq 
64 %4 UN13:4 ST ADMI41 BLLX' 
MONTG3MERY AL 36130

26&O,03542Z 
ALAoAtA OLPT 
STAKE H-ALTI 
STATE OFFICE 
MJfTGJMLRY

I 99999 
JF PUBLIC HEALT4 
3FFICER 
AUILoJIG

236(#200J6551 I 
ALAbAMA ELEETKIZ CCL 
CiAkLES R LUWA;:4 
PJ :OA 55u 
AM4ALJS1A 

l,6319030u4Z L 
AL4AA'A PODWER CJ 
FARL.EY 2 NPS 
PuANT MANAGcR 
CJLJM3IA

AL 35114 

99993 

AL 36 '2J 

99999 

AL 363191

13613056*11 I 
ALAbAMA OLPT JF PU'L 
EFVIQRJ ,:,4 TAL -bATH 
AUBKEY 3DnIal 
CsItP-ajEAu 3F QAD 
SLO STATE OFC BL!, 
*<i\TSKOmERY 

136319030531 I 
ALA*AMA PUWER :.  
FAtLFY I %PS 
PLANT MA'JAGEP 
COLU0dolA 

135Zl90OT,0787 L 
ALAdAMA tuOWR Cij 
PUWER StERATIO3.  
P P MC9D'JNALD 
SR VICE >AESICENT 
PJ BI3 2641 
BIRMI4NG-A4

9-99999 
IL HEALTH 

6tALTd 

AL 3613' 

99999 

AL 36319 

99991 

AL 35291

135103074284 1 99999 
A.AbAIA PJW=R Ca 
NJCLEAR GEN:RATIO1 
C H MJOJ 
DJCUMENT wOTOL SUPEkVISUR 
6JO N IlTH ST 
BIRMIGrAM AL 35203

1998110Lll a! 1 9999
ALA.<A JEPT OF ENVIRON C3;SELRV 
RIC-AKD A %EVL 
COM'4ISSIJ\ER 
P3JL-4 0 
JJ?.AJ AK 499|ll

1,8124091367 1 
ALASKAN CJP;ER iWO0Ki 
STAINLESS STEEL CIV 
DJNAL) ROSEN 
QA MA4AGER 
3203 T4t AVE SOJTA 
SEATTLE

99999 

wA 98124

136331391361 
ALFA9 IN1 
3U:,r GtANTHA' 
QA MA:AG=R 
PJ b3X 1334 
EITLqPRISE

107306079661 1 9I999 
ALI>O' lCOVTOL 1
JAMES D MICcLL 
DIkCTCO0 3F MAR(ETI1G 
35 ýAIIEL R3AD WEST 
FAIAFIELD NO r700* 

1Z9IS2025953 1 99999 
A.LIEJ "4EErAL 4U. SERVICES 
J A BJC<HAM 
PJ pO0 547 
BAR.WSLL SC 29d12

1171081U3B12 1 99999 
ALLE•3E.6Y ELEC COJPERATIVc INL 
WILLIAM MATSON 
212 LOUJST ST PO B3x 126b 
HARRISSURG PA 17LTd

117050 1370T 1I 
ALLIS :.4ALMRS 3(RP 
VALVE 01D 
K L Sri;AFFEk 
OA MANAAER 
LINL3LN C HARTLEY SIS

9q999

AL 36331

------ ~~



11,7f#0509371 1 99999 
ALLIS C-IALP4ERS CORP 
VALVE OPERATIONJS 

P33 M93 
y3Rf. PA L7405 

117331Oil434 1 99999 
ALL5Y RODS IN: 
A6LkC.;.E**Y 14TER'NATIUNAL INC 
R J1 STALL94AN 
QA %AA.E 
WI11S04 AVE PO BOX 5t7 
HANJVER PA 1733L

1IUJT3509111,3 1 999 
AiL0YCil INC 
FIAIK A TRUPPJ 
MANAGER-OJALIrY ASSJRA4NCE.  
14OU~ A ELIZABE:TH AV--; 
L INL;E4 .411

137383li331* 1 999' 
A'tEIA.E CJRP 
JJS;-P-4 FLA,ýUSO'v 
QjA-lrY ASSJqANCE !MA'IAGER 
1I165 FLiARAL AVE 

Ut 11.4.4.1

07036

037033

117331091312 91 -99999 
ALILjY RaJDS INC 
STANLEY E FERREE 

WILSON AVE PO 61IX 517 
'IAN.JVER PA 17j3i~ 

13703b053011 I. 9994D9 
ALOYCO 1'*C 
J39P4 L HAAiLEY 
NUCL=AR ENG4 Cl?.%SVLTAT 
L40) .4 ELIZAet~Th AVt 
L14JFN4 NJ. 07036

1530'!'4052419 1? 
A'45(A:E CORP, 
:J*TUL PROUUC~TS 

R J1 glE:RrLINk 
130J HIC()PY ST 
SRAFTJN 

153U2*D9137i I 
A4iEkAZý'F :02P 
CY4TROL PR'0)jULT 

vE Q MAPTI;-i 
CA MA.NAkbE, 
1303 l1.(JQY ST 
GRAFT U

W'I 53324,

c I V

all 53..,?'

13So 12 0 -)s7 (t 1 
A4AI:t1A4 Al-% FILTZR 
JkMLS L~mRE'4.E 
QA z*4.4O~ SUPtRVISlK 
Z0CJ TA4*4 ST 
L-kaSVI ILE

99940 
COu 164C

TN s? i12

1j2o6z053321 1 90 : 
A4EiI.1.Ai INaULATE.) nlkE CJ':P 
AR~TJUr( , AU~sP.Y 
32o FR=Ma4 ST 
Pi. aOK dd 
PAWTUZ.K--T RI Od6l 

IL9U230il.,7i I Ql)999 

SLiuTTE &. KJERTINZI uIlv 
T104Ai BAILEY 
QA )IAEz.TUR 
223s STATi AD0 
CJR~wLLL iEIG.iTS PA 19023 

146352O03017 1 99999 
AvAC004D ggIE E CABLE CUJ 
DaVID 3 eijsr~im 
DIV Q14 
Pi .OD( 18d8c 8TI ST 
NARIO4 IN '.69Se

111763041375 1 9i9 

17 C3M'4ERC.IAL 3LVJ 
"E3OK0r*Y LL7b.) 

1105,17341,377 1 I0.  

).jNALLU SUflM.  
QA 44A0C,7ta 
1316' [%)iIAI4 W'J-10 CIRLE 
MAUMEE CjH *3:)37

1?2G2LC53502 

STRAZA DIV 
WE*4U=LL J1 DET 
;aA L)i,(ECTOP 

EL L.AJC.l

94~q 99

Op. I Vr
ý.A nlJ2L

1U6532C017lu 1 9')999 
AI4AC)4A-~ERICSSU'I 1,,C 
WI4RQ L. CABLL DIV 
GREEtoil,ý.4 0iFFIc PAAK 3 
P313 3111 

GKEE~lC4 .T JS

I t6Z4 U' 13 173 2 1 
AiA.ODA-ERICSSJ% ZINC 
U'I1 HcADQJAKTcRS 
TMN 61 LIdG 
931. E S6Tti ST PO aOY 
1 4 D1 A'4A Pi3IS

I7?OLOMZ4ý I 
AiCIOR DARLINd1 VALVE 
W G K'4E:HT 
TiCINICAL DIRLCTCA 
7tI FIRST ST 
WI L IAMSPJRF 

ID44351v332s I 
A4C-1O OARtL114u VAýV.V 
SAL.S D1VI1S1V4 
R T 4-;EV 
VIC;- ,DRESIDD:%IT 
lj5v TRI%ITi' OR 
M.PlL3 PAPI,

99999

40F156 
IN. 4624~J

Q99939 
CO 

PA 177T3L 

Q9999 
CO( 

CA Y462~5

A'ICH1R aAALINC, VALVE 
J1 J :piAP;LLL 

Pu Lo3x 3428 
ofILL IAMSPORT

QJA 1I4~AjýR 
7Ld FIPST St 
i4ILLIAVIPI)RT

P A 1770

1 99999" 
VALVE. LO 

PL tillk 3426 
eA L 710 1

I77'.)IOdI',34 L I9.
Av)RSP ý vRtF-WI'YY L *0 
1,,4jSrRJAL PRJ')U.JTF n"IVdSIM,' 
P 0 '4A41%SHAW 
Pi cilK 0197 
BLLLAI~kc Tw 774901

99

99



177)3bi052925 L 
A'VDERS04 GREE'~Wa3D2 L 
FRAAiK PIZZITOLA 
GJALITY OIqECTOA 
5*Z, SOJTr iAILE AVE 
H3USTJ'4 

ILTALV051551 I 
AISAL3!3 SPA DoGV 
TJLLIJ BAOIr4J 
DO. MAN'AGER 
VIALE SARLA 336 
PILANJ 2012*

99999 
Co 

TX 77335

99999 

ITALY

145V33066334 1 99999 
IIJPLIED Et4G1N-:EAI'4G ASSOJC 
RJBaiRr PETRtOiA~x 
PlESilE'4T 
li4i5 U3S GATOS BLV.a 
L.JS GATOS CA 95U301

k.Z91131h317L I 
A'IP&..:) E4'INEERIl*4G 
RJBcRl L t4CjRE 44 4IAA 'ER 
1525 .. b1ARLESTJWlv RD 
OtA Ap s JR 6

C., INC 

Sc 219116

1104.,0305699j 1 Q.4997 
APTrLCri E4JGIfAEr.RI'%% SEikVIC:-S 
STEVE A LEFTO'i 
715 SA'4 A!4Ti'P413 PJA0% 
PALaj ALTO LA 44303

11.7b5i341381 1 99' 
AiC3S :LJRP 
WL LLIA" 41uit4 

DLR..CJC-..JZITY SY'&TfLmS 
RrE 51 E. 94 
Pf ..,AIMcL PA 17851

1*3'.O3t .,3ti9i 1 99999 
AA1GjNiE 4ATIC'tAL LAbORATORY 
OPFICL iF -N.;LLEAR SAF~ETY 
P3 sO& 25 9 
IIA43 FkLLS 1D ts3'33 

1*04341..35O4 1 99999 
AArJl NATIONAL LA-3ORATOKY 
OFFI%:' .jF OPDERATIONAL SAFETY 
JAM=:S H TAL.ýVO 
9 7 0u !b Z.ASS AVE 
AAGIN'4E IL b0433

135j7F113243 1 
AAt1!0iA CORPORATIJN 
J,%McS M4 FLE4IER 
ClIEF W~UNSEL 
1403 W WA$HNw~TJ*4 
P1fOE;P NI x O At 6537?

M83011032?0 1 94799 
Ak.ILD'*A P~Jb.IC SEKVICE C.) 
P4L) vFADc 3 NP5 
PLA4T MA4jAG;R 
Pi bog~ z1b6b 
Pli~cNix At d50')i 

13533*GJ2947 1 9999:) 
AW.LO'4A PJB..[C. SERVICE LO 
NIJ C .EAR 
E E VAN 3~i~UT jA 
PJ i104 2166u STATIJN 40h6 
330., 
P4.IMNIX AZ BS03s

1631I6094226 1 -9 
A'4HEJSEIR-BUSCH CO 
EN4VI~aN E'NGA E RES¶JUQCES 
RJeERT v4ACiITER 
ONE Bj5P4'r PL 
ST LOUIS MO t*3116 

2609350J1635 1 99999 
APPLESFE3 C.UORDINATUR 
BRIX;ET L R3REM 
11? %O~R-4 LINDE's STREkT 
ESSiEX IL 60435 

1291.1505i443 L 99999 
APPLIE3 E%!;INiERT.%\' CU IN.,.  
NJCLZA~t D1JECT~i MAIIALj,
PUJ b3X 1327 
ORA~4ýBU;%'N Sc 29115

194ST7103553 I 
APPLIED FUSIr0:% 
J D 4OULLISOI 
VIC*: PRtSIDENT 
1913 -(EPUIL[C AlE 
S.Qi LEA043~ 

1321100)1515 1 
AFV SAJLI.4 104L 

44 ,~4.' ST 

I33V4i3jI363,- 1 
AkG3J'1E '4AT[CNsAL LA
IJA1) FA1ILLTIFS 
LIBR~ART4 
p 9 Pijx 2i2d 

1b9',340j?1e9 L 
AA~G34'E '4AT10)4AL LA 
IkA Z..aAPAK 
9700 SOJI'l CASS WV 
?iLD..u 206 
AA~G~j%%

CA 94577

994-19

M~A J?141 

:71,A TJRY 

LD t,340O3 

99499 
6kk&TOAY 

IL e0'i39

IbO439O3ii'.d 1 9i99I) 
A;(GJlNf ~4ATIOraAL LA~jDSA10.kY 
Ro W;- ~dF KS 
9703 S)jTri CASS AJE.IJE 
AAGJ~44tE IL c0',04

Itd50l21f)tL4, I 
AqlI1J*4A 7:rN' PLAN 
E4.E4:Y PiJ:;RAM'.  
MAR ' AkET WALKER 
DLPUTY L)IRFZTOr 
1IMP 4 ftASr4INuTO% 
PN3JN IX

I d5O3606150'.  
ARIL)S3'A PJ-LIC.  
PALU VERI:M NCIS 

PU &6)A 2I16cb 

P3E'JIX

E. DEVEL OFF 

AZ 850CI

SEKV!Ub Co 

At o'513e

I55ZRI~b4I9,j I f41 
ARLO'sA aAOIAr 06IULATCO.Y AuCY 
CIAKLES TN)FOAIý 
DIREC.TIA 
425 S 'iZ'iO ST 
SUJIT! 2 
TEM4PO Al !IS2 A I

gcj;;



AkK4NSAS DEPT OF 4EALrH 
RAOIAT1.3' CONTROL PROGS 
E F WILS3%d 
01 RE C. TO0 
451.5 MlAIl4A4 ST 
LITFLc &LO:.K AR 72201 

ITZSaOLOS0569 L 99999? 
AitKAPISAS P0*wER 4 LIGHT CO 
AIKAPISAS L. 4PS 

Pi2 box b0a 
RJSSELVILLE AR 72801, 

172403093192 1 99~999 
AAK&t4SAS P04ER V. LIGHT LO 
NIJCLEAR OPEAAT IJNS 
VICE: PRESIDENT 
Pa bOA 551.  
LITTIL ;lr0.K AR 72Z03 

I72ZO3O39Z2J L 99999 
AIKASA., P~iER C. LI.ýHT '.O 
EIERc.1 SUPPLY 
J T ENDS 
MA N AG-r%- LI C E-NS N G 
P.) aOj 55L 
LITTIL- 13Z3, AR 72203

27280)371.) 1 99?99 
ARKAMSAS %dLC PLAN LRESPI14SE 
CHeRIS M¶SYE.A 
C7E.F PLiN~NER/SUPERVISCR 
PU 83X 1749 
RJSSELL11ILLE AR 72;.01 

17283108357U 1. 99999 
ARKANJSAS POWER~ L. uIGq CO 
AAKAISAS Z 4PS 
PLA4T M1ANAGER 
PJ b)A b3t5 
RUJSSFLV1LLF AR 728CL 

1728310~41,.97 IF 99999 
AAKA%4SAS POWEk .. LIGHT C.0
JESSALYN OAVIS 
)FFICL SVrS SUPERvi;OR 
pa nix b06 
R USS S,.L V ILL E A

172Z030OL0U04 I.  
ARKA'4iAS POviEP. L.  
ENJERSY SJPPLY 

SR Vtkr.E 2RESIIJE.T 
PC) dDx 551 
LITTLE RIZK

K., 12:.

LIH~"T CO 

AR 72z03

172ca3iO7937ý 
A4Kd~a4.SA4i POSER L 
AKkNSAS -4L-;.  
JaMýS h LEVIN-E 
PL.AV4 MANAGtRL 
Pi 404 60dt 
RjSiE..Li.ILLE

L14HT CO 

AR 72831

lZOdI4O74397 I 99944 
AA~MD FjRES MALJjR13 RES INS)T 
RcA'TjR 3KA'4Crl 
NAT104A. NAVAL MEJ LEITE 
8.T-IESDA MD 20b14

13279~505292e 1 99~99 

STAK JLESS STEE~L DIV 
R33ttT 1 SC;IULTL 

QJALITY ASSiPANC.E SJPV 
RT 2 dQ LA 
WILZ)J'd)C FL 32795 

195003357L54P 1 99 
AiR'4i ASPC.IATES 
'432 SJP03kT SERIVICFS 
D LIN ARRý-4ON*Y 
3LI63 VALf"eC!A AVE SAir' :; 
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