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UNITED STATES
NUCLEAR REGULATORY COMABSI ON
OFFI CE OF | NSPECTION AW ENFORCEMENT
WASHINGTON. C.C. 20555

August 6. 1964

IE  INFOWATel~ 'CI CE 1C. 84-60: ;JILURE OF AIR-PURIFYING RESPIRATOR FILTERS
TO MET EFFICIENCY REQUIREEMEN

Addr essees:

Al nuclear oWer reactor facilities holding an operating license (OL) or
construction :errt ('P). research and test reactors, and fuel facilities.

Pur vose

Thi s information notice provides notification of the failure of a small per
centage of M ne Safety AppTiances (MSA) Company's Ultra Filters used in
negative-pressure -espirators and filters used in positive-pressure air-purifying
resp'rators (PAPRs,. part nunbers 464807 and 463284. respectively. 7-is small
percentage (overall less than 5X) failed to net. the National institute of
Occupational Sa'ety and .eal't/Mne Safety and Health Administration (NIOSH/MSHA)
certification requirement in 30 CFR 1l that high efficiency filters be at least
99.97% efficient against a thermal!y generated, monodisperse 0.3 nicron aerosol
of diocty' prtha;ate. The MSA nas taken steps that Nl CSH considers adequate to
resolve this oroaocem. It is expected that addressees wi!l review the inform
tion provlyed for applicabitity to their respiratory progrars. Guidance and
suggestions contained in this notice do not constitute NRC requirements and.
therefore, no specific action or witten response is required.

Descri ption of Circunstances:

As part of initiation of a prograa to test filters before reuse in accordance
with the NRC; requir-eent in Appendix A to 10 CFR 20. footnote d-2(b), in
july 1933. Three Mle island (TMI) personnel tested new, unused MSA Company's
Utra and PAPR fi'ters. After testing at 85 liters per mnute flowate and
rejecting filters in excess of 0.025% leakage. TMI saw an overall failure rate
of less than 5% averaged over several cases (36 filters per case). Filter
failures tended to come 'n clusters, i.e.. no failures for several cases
followed by a case aith hdT failinC. Most failures were marginal or only
slightly in excess of the NICSO |eakage requirement. Subsequent confirmatory
testing, perirnaed by Los Ai nbs National Laboratory (LANL) and others, of
TNI's filters and testing by NIOSH of filters supplied to them from NRC s
regions confirmed that an excessive rate of filters were failing. (See Attach
ment 1. Table | for results of NIOSH testing.)

At NICH's reque.st in 3ctober 1983. MSA swtched to nore restrictive quality

control criteria in an inte-n ba;ys (rgyection at greater than 0.02% leakage
versus rejection at greater than 0,03 leakage and perform ng quality control
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testing at the generally more restrictie aj-f'ow rate of 35 versus 32 Titers
per minute). A comparison study undertaken among 4N[3H. RSA Conpany, and TM!
on 144 new unused yOters that had -ndergone qua' .ty contro' testing under the
interim acre restrictive quadtt;. contrcl criteria revealed no failures. (See
Attachment 1. TabTe 2 for resu'ts of compa ison testing.)

To ensure adequate resolution co this o-oblem and to prevent recurrence. MSA
Conpany has committzd to the following actions to correct the excessive tiiter
failure rate problem:

1- At: production and g-a&it. :ontroi testing of both types of filters wiTl
be done at 35 Titers 3er t-nute and acceoted at not more than 0.02%
leakage.

2. Ale filte-s ,tn ‘eadage readings -n excess cf ' leakage wi"
be discarce.

3. Al f:lte-s " te -nCrid.du> marxed -ith week and year of manufacture
to "aciT'tat? the t'me:y dentificatio~ and rescutio- of any future
problems.

- Tignte-ed : rtnsect'o- roce~ res - be ", cTementey and the need for any
new oa addC  ona' tet., ir test ec'3iment i'' be evaluated.

5. Wanufact.rtg orc:esse; ; iae bee" examne, res.ulting in iore stringent

oroces3 cont-oT

Guidance:

Quaiity Assurance (CA) angpetiesting Defiduetecthe use of new
respiratory equoment nea7s er-s. eespr ators w |wro. Tde worker; adequate
protect:on. in . "BRE@O:lof Re~-rat;-r, Protection Against Airborne
Radi oact' ve Wte-+a'. Sct.=v ' . Lualit, Ass -ance." definitive guidance is
prov-ldeld r estC' sn.7i a 0- gram for resp:-; or equtament  Ooiousli.

the degree of QA effort wary dJcending on the type of respirator. Conpl ex

equi pment  sucn as the e, -contained breatn.ig apoaratus :SCBA) should recejve
priority QA ef'o-t. snce CSA : are used to protect workers in areas immedi
ately hazardous to *f'e and ealtn :01Lr). Wh*e the immediate worker safety
consequences of -e;s-at-r AT L*unction are much |less severe for a negative
pressure device. -easona'ce CA ef'crt ca, De justified to hel p ensure adequate

worker protectt'o agat-n; a-norne rad oactv'e material:. Jven with the
sinplest de;ign man, th',nq caan go wrong. For 'n;tance. if a hair or other
obstruct:or :i; odged botar-e a negative-presure respirators exhalation ,alve
and valwe seat. lea-Ki;e -at-1s -: n a 1- percent ha,e bee- observrl.
Likewise. fiter leanage :an the etremm case. degra !e protection for
negative-pre;sure le,, ce; , I oweda protection facto- up to 5C) and in the
case where f'lter lear--q ; Nh-- great for PAPR d.,c,; (siowed a protection

factor of V0

A; part of the r QA;rorim. LAL-ns, tetl a jer/ ilrge lumber of new, uni;ed
f:'ter; over a Vertial, year; for their n-hose respir-t p'roram anr
hais ob;ererd a faii.re rate abo'. . abmt 2, o tihe filtper; stamped

D the mnaniufacrp- as h-vinr 4 leage rate of s;; than 0 r;e wPru found to
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be leaking nore than that. Because LANL data showed the majority of these
filters that fa'led had a |eakage rate only marginally greater than 0.03% and
because the protection factors (see Attachment 2) authorized by 10 CFR 20 are
believed to be conservative, the NRC staff has considered this situation to be
generally acceptable. (Note that especially for negative-pressure types of
respirators, face-to-facepiece | eakage is usually the liniting factor - the
sealing area around the wearer's face s typically the greatest source of

| eakage.)

Concentrations of airborne particulate radioactive materials at nucl ear power
plants and other licensed facilities are generally sufficiently |ow and worker
exposure tines typically sufficiently brief so that the protection factors
npcessary to achieve conpliance with the 10 CFR 20 quarterly radioactive
material intake linit are generally well below the protection factors allotted
for filter respirators. Thus, the NRC staff has no reason to believe neasurabl e
increases in exposures of workeri to airborne radioactive material resulted
fromthe MBA filter problem

NIGSH and the NRC staff believe that MSA Conpany's product inprovenent commit
ments wii' suffice to correct the problem NOSH is -relyingon their routine
field audit program and information supplied to them from users inthe field to
corroborate this belief (see Attachment 3). Licensees that have remants of
orders purchased before the date that the manufacturer instituted the nore
restrictive quality control rejection criteria (Qctober 15, 1983) may want to
do representative sanpling of cases of new, unused filters as recomended jn
NUREG Ou4l (page 10-3).

Recipients should review the information discussed jn this notice for possible
applicability to the respiratory protection program at their facility. No
witten response to this information notice is required. |If you desire addi
tional information regarding this matter, contact the Regi onal Adninistrator of
the appropriate NRC regiona.l office or this office.

Jordan, Director
Divisyin of Emergency Prep.rednes5
an4/ Engi neering Response
O fice of Inspection and Enforcenent

Technical Contarts L. Henirick,. |E
(301) 492-r728

J. Wqginton, IE
(301) 492-4967

Attachnent-r,
Reu;ts of Fljt»r Te, ting
2. Relating Prortection Factor, to Renoval Efficianci-.
3 NGOSH Guideline, for Reporting Respiratory Field Problem

4. Llis.t of Recently |ssued |E Information Notice,



Attachment 1

| N 84- 60
August 6, 1984
Page 1 of 1

RESULTS OF FILTER TESTI NG

Table 1 NIOSH Testing on Filters Supplied by NRC Regional O fices

Utra Filters % Leakage
Test ed Fai l ures Range Medi an

0.032-1.410 0.063

(>0.03 % leakage)

Table 2 Comparison Study by NIOSH, M$A, and TMI , 2
| g iud R VI -
Ultra
Aver age 0.012 0.011 0.011
St andard
Devi ation 0.0037 0.0034 0.0041
Range 0.006 - 0.022 0.006 - 0.023 0.006 - 0.022
PAPR
Average 0.012 0.011 0.013
St andar d
Devi ati on 0.0036 0.0032 0.0038
Range 6.007 - 0.023 0.006 - 0.021 0.008 - 0.024

Although the test readings from these different facilities are statis
tically different (@95% confidence level), all the results demonstrate
that the f'lters easily meet the 0.03% | eakage limt.

2 Ali results are percentage | eakage.
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CUTDELINES FOB REPOWRTIS RESPIUATOR PROaLES

The National Insticute for Oc:upational Safecy and Health (NIOSI)  recognizes
chat a respirator user may occasionally find a problem which Ls LaetncitLe as
a defect xn the desLgn and/or performance of a MSHA/iLOSH-approvea
respirator. NIOSH encourages users to report such a defect to the
manufaccurer of the respiracor and to NIOSH. To assist the manufacturer ana
[IOSK in their investigations, the user should report the following
infomat ion:

Nane, address, and telephone nunber of reporter:

Nam of respirator manufacturer;

Model number of respiracor;

Approval number of respiracor;

Name and part number (if known) of defective part;

Lot number and/or serial number of respirator and/or deteccive part;

Brief description of how respirator was used during di scovery of defect;

Description of defect; and

Description of how defect adversely affects performance of respirator.
The respirator user should report the defect to the anufacturer, with a copy
or supplemental telephone call to |10SH. The report to NIOSH should be
addressed to NIOS Division of Safety aRsearch, Testing and Certification

Branch, 944 Chestnut Ridge load, lorgancown, W/ 26505 (304-291-4361/FTS
923-4361).

Janet C. laartz, Ph.D.
Accing Director,
Division of Safety Research
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CESS OF NULCLEA;, F£. CYCLE LICENSEES

L-iiec Cornoration 40- 2392

Al'ie: Che7ica' C-oam

ATN: M. A J. CDolla
Plant Manager

P. 0. Box 430

Metropolis, IL 62960

Babcock & W cox 70- 27
Naval Nuclear Fjel Division
ATTN. M. N A Regan

Nucl ear Safety & Licensing O ficer

P. 0. Box 785
Lynchburg, 'A 24505

Eaccock & Wilcox 70- 135

asclear cower Generator Division

-TTIN: - "r. M cnae& A. A;stin, Manager
Technical Control

A1 rNrt" W'ere-A venue

A lcl®A 15613

acacocs & Wilc:x 70-1231
Nclear Materials & Manufacturing Div.

Co;-erc-al Nuclear Fuel Plart
ATT7: M. j. T. Foro

Li cense Administrator
P. C. ox 802
L.nchybrg, VA 2505

G-7 stion Engineer-nc, Inc. 70-1100

Tr: M. H. Lichtenbercer
"ce-Pres':€'t huCcEer F el

Wncscr, CT 06295

Exxon Nudcear Copany, .nc. 70- 1257
A 1. M. O.ees M cdy, Corcate Lice-nsirn

Coroc-ate Licensing
2bsrrracids  Roac
r. 0. 5&x 135
Richland, WA 99352

General Electric Company 70- 1113

ATTN:  Mr. Charles Vaujhan, Manager
Licensing & Nuclear Materials

Castl e Hayne Road

P. 0. Box 780

:mington, NC 2842

"i;clear Fuel Services 70-143
AT'" M. R |deke
CGeneral Manager
C. Box 28

Toir,, T 23755

Se(q' ocah cel s Corpcrar'ln
ATTr: M. W J Shel7e

Vice President ~eal z
Nucl ear Licens'in &
Kerr-MCee Center
Okl ahoma CitZ, OK 73125
UNC Naval Products 70-371

Division of UNC Resources, Inc.
ATTN. M. G 0. Anwy, President
67 Sandy Desert Road
Uncasville, CT 05382

Vestinchouse Electric Corp. 70-11E5
ATTN.  Mr. A J. Narci, aa;ger
NES License Acrin-:st-a:~on

Pittsburch, PA 15230
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208Z 21006299 1 99999

JJHN W LLI AMSON
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2275020C704 1 9999q
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136319080531 I 99999
ALAIAMA  POWER CO

FARLEY | NP,

PLANT MANAGER

COLUMdIA AL 36319
L 352910U6T A7 1 90909

ALA3AZ4A  POWER CJ
PJdtR GENEPATION

R P MCDONALO

SR VICE PRESIDENT

P) bOX 2641

BIRMINGHAM AL 352901

199811091840 L 99999
ALASKA ENVIRON COvSERv DEPT
RICHARD A NEVE

PJUCH O

JUNEAJ AK 99811

13633L 091368 99999
ALFAf: INC

BRUCE GRANTHAM

QA MAIA *R

PO bOx 13I14S

El Tr WPR ISE AL 36331

9-999
SERVICES

129612021H53 1
ALIuL, tENtrAL NUL
J A BJCKHAM
Pj it)x 947

BARNwcL L SC 24312

1174 0 L)17 1 941 1
ALLIS CHALMEfR CORP
VALVt oDV

K L SHEA FFER

QA MAAGTr-K

LIJ,LULL MAKLLY srs

Y JR PA  1741»5
15 3GZ60529 1' 1 999c
AMERKAE CJRP

C,]JTPJL PKkOULUCTS OIVISI.t
R J uEKTLI?,u

100J rICKIQY .TrErfT

100 HICKGKY STREET

Gk A TJN wi

1 120; 137, |
A4 - [LA'. Alr. FILTER 0dJ INC

5302 "

JA4tS LAWPNCF

UA &% Silt-;V Is01

2000 TAMM ST

4-1)w SVILL IN 3b012
192, 6b20 37t I 94999
AMEKICAN INSULATEJ WIRE CuQP
W H FIRTH

(A MANAGERA

3- FREEE Sr Pij.  8a80
PAWTXUCKE RI 028i62
1.3 370913T7 1 99999

A'FIICAN WARMINS L VENT INC
DONALD  SLOAN

VWA  MANAGFR

1310 INDIAN WOJO CIRCLE

MAUMEF OH 43531

192021053502 1 99999
AMFTEK INC

SIirf/A DIV

W:N, ELL J PEFT

QA ( IECTUR

798 KEfNFIELJ ORIVE

EL CAJON CA 9LUzZI

13b319080842 1 99999
ALABAMA POWER CO

FARLEY 2 NPS

PLANT MANAGER

COLUMSI A AL 36119

135203074289 1 99999
ALABAMA  Pi.WFR CO
NUCLt - AP GENtRATIO
C H MJDU.
DOCUENT COnTROL SUPERVISOR
hb'J % 11Tr ST

35203

rtR"ING.A* AL

198124091367 1 99999
ALASVAN C3PPER WORKS

STAILESS STEEL DIV

O3NALJU OSEN

CA MANALER

3200 6TH AVP SOUTH

SEATTLF wA 92124

10700U6007'61 1 9-919
ALISJr C.NTrOL INC

JAM S fn "ICtL1

[F.FCTnl ;JF MARKETINr,

35 JAItL RIAO EST

FAIRFItL") NJ  07,)Cf,

129P12030971 1 9 99
ALLIJI "aNFRALNUC SERVICSS
M L RJOGLL
PO )X i'c]

PAR\ ELL SC 29 12

11740'50 )1 71 1 9 9
ALLI'" CAALUL RS CORP

VALVt DIV

JAMES THOMPSON'

LINICSLN L HARTLcY SIS

PLH)F 93

YORK PA 17405

1530 240t1371 1 9 9)9
AMTkiCf  COQP

Ci.NT )L PROnIICTS DV

MEL . "ATI

UA MA'4A,F

103 HICKJRY ST .

GR FTro. Wi 53024

111 1 —)0?175 1 99979
Ar-KICA'i FNVIIPNIUCNTS ¢l 1'C
17 C©).M -'CIAL [LWD

ME JF )14; NY 11 7eil

10hJ32?2031 44 ?
Alt ICAN NUCLEAW
LI BRARY

TTTY S EIRMA*
270 FA'4I'GTCn, AVi
SUITr 24

FARw* (,rlI" CT 0603?

99999

999 10)
INSUR ;..

11907 .)f 1370 1
AMFTEK INC

SCHUTTr f. K1FPTING DIV
THOMAS BAILEY

QA DIRFCTIR

2213 STATr Pn

CORNVEELL HEI GHTS PA

117404057922 1
ANAC)ICJA CO

CuNTIN' hTAL WIlo- A"vl'; XAtiL f o1,
QUALITY ASSUJArJCf A'lA(,
GULTONJ Q JA!

YORK PA

190;)n
999'1

174)4



106830091710 1 9 9999
ANACONOA- ERI CSSON | NC
WIRt & CABLE DIV

GREENWICH OFFICE PARK 3

P3B 3110
GREENEICH CT 06830
1462401101732 99999

A4ACONOA-ERICSSON INC

U" 1 HEADOQUARTERS

TING H LING

9'01 E 86TH ST PO BOX 40856

I OIANAPOLIS IN 46240

1177010It49 1 99999
ANCHOR MALI NG VALVE CO

w G KNECMT

TECHNICAL DIRECTOR

701 FIRST ST

WILLIAMSPORT PA 17701
194402052923 L 9999
A\CHOQ DARLING VALVE CO

SALES OIVISIOQ1

R T MEEK

VICF_ PPESIDENT

1650 5 AMPHLETT BLVO 5319

SAN MATEO CA 94'02
17703c052 ° 25 1 99999
A0t hkdN GtRENwW'JIJ3 & CO

FMA'K PIZZIITLA

OJALITY OIPLCTOR.

542- SJUTH RICE AVE

HJUJS TuN TX 77036
It 31 Ld 14221 1 99Cc999
A' HE USEP-tBUSCHt CO

E VIR.J, ENf(,R ( HESJJ.QCFS

R,", T WACHTECP

OOE bJSCH PL

ST LOJIS MO 63118
20093501635 1 99999
AP3LE. EEL (ji)RDO NATLUR

B.IUGET L R)IPt"

117  fRTrH  LINJEN: ST(E-T

ESE IL 00935
*'9115055443 1 99999

A PLI Lt FNPCI NEFKI NrG Cd  INC

NJCLEAw PPOJECTS MANAGFk

PJ y.x 1321

OANNG+  UR SC 29115

19430005699i 1 99999

APTcCL  ENG NEt RI NU SERVI CES

STEVE A LEFTON

795 SAN ANTONIO ROAD

PAL3 ALTO CA 94301
999

LiO0O3401002213 1 99991

ARGONNE_ NATI ONAL L AiORA TORY
IJAHO FACILITIES

LIARAP. IAN

P O BI X 2528

I[AHO FALLS in 63401
604390005948 1 99999

APGJIN'E NATIONAL LABORATORY
R w WEEKS
91U00 OUTH LASS AVENUE

AkGuN'4E IL 60419

146952000017 1 99999
ANACON40O-ERICSSON | NC
WRE & CALE AV

OAVIO 0 40STROM

PO BOX 188-E dTH ST

Q A OEPT
MARI [ IN IN  46n52
17T7010L37T9 1 99999

ANCH, )R DARLI NG VALVE €O
J J CHAPPELL
QA DI RECTOR
PO POx 342q

mILLIAM SPORT PA 17701

117701091 380 L 99999
ANCHI R DARLI NG VALVF CO
G W KNI ESER

QA MANAGFR

701 FIRST ST PO BLe 3428
WILLIAMSPORT PA 17701
177c4010dl 43' | 9999/

ANOERSON GREENW'OO) & CO)

[ NOUSTRI AL PRrOUCTS OO0VISini'
0 S 31Ssi3P

PO eX 1i' 97

PELLAIPE TX  7740L
|0~ 77031711 1 9 Qq
ANEFCc  I[NC

J 30"UP-iY

904 FTHA'| ALLEN HIGHWAY
RIIGFIrL") CT )6b77
11TALYO | 55L | 9 99
ANSALO ' sPA 00wy

TULL | 'AniAN

0QP VAO A, EP

VIALI SAI CA 336

MLA*. k 2ul2y. ITALY
195030Ju,3 39 1 99999
APPLIEU FJGINWg Ip'r, ASSU.
ROCfEPT  PETROKAS

PREaSl  'NT

154%i LjS GATIS BLV"

LJS GAT CA 5, 3nr!
1291150i2" 2t, 1 979

APPLIEFi ENGINr PING C- IPIC
STEVFN  MFTTA

QA MA%AP M

152S CHAPLFSTOW. RijA

ORAN,L W- , sc i2911s
S117851)  * 1391

ARCOS CUrP

WILLIAM  wIFHy

A MANAGLR

RTF S L 64

mlI  CARMLL PA 176Si
1-0419r,")i)?9 I 1 99999
AKG'INNF “NIATIinNAL LA:fOWATORY

IRA  CHAQAK
9700 SOJTH CASS AVE

L Or, 301
APGGN:F IL AO0.3
16044 30i5 307 I 9 V'
APG;V '‘NATTIJAL LA~  Arny
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| «5007094149 1 99999
ARIZONA ECON PLAN £ DEVEL OFF
E4ERGY PROGRAAMS

MARGARET WALKER

DEPUTY OIRECTOR

1700 W WASHINGTON

PH QL t AZ 85007

185001080502 L 99999
AKILO'A PUDLLIC SERVICE CO
PALU VERDE 3 PS

PLANT MANAGER

P-1OtNX AZ 85001

18 5036002947 1 99999
ARIZONA PUBLIC SERVICE CO
NJCLEAR

E E VAN BRUNT JR

PJ bOX 21666

3303

PiOLNIX AZ 85036

112201002L40 L 99999
ARKANSAS DEPT OF HEALTH
R.DIATION CJNTR3L PROUGS

E F K[LSOi

OIRECTUOe

4J15 4 MAKKHAM ST

LI TTL= ROCK AP 72201

172d010iJ569 1 9"99'?
ARKANSAS POQF & LI*GHF CO
ArKANSAS 1 NPS

PLA'T MA'AGtR

PJ nuX 608-

RJSSELVILLF AR 72d1l

172,00)3192 1 99)99
A- KANSA. PUER C. LI,HT CO
NrC-EAP OPERATIJII

VIC; PRES.cll X

P, Ox 551

LI rLt PJCK AR 72233

T72201U0500SU
A~tKA.SAS PINtIF |
E4,FGY SUPPLY
JIH\ 4 Lr<IFF Ir

S. VILE PKISIEf T
P, i) 551

LITTIL ROCK A4

11223J000922n |

ARKAO.SAS PEjF.J i. L1,HT CO
FEVEGY SUIPPLY

JJ4. n MARSHALL

MANAGE R-L ICENS I'G,

P) iUX 551

LITTLL R9C AR

I vSUOOoar159 L O-'-97
ARRtLMJINY ASSOC IATtS
E SUPPORT SERVICES
DO01. ARRgMONY
3060 VALENCIA AVE SulTE Gd

999-39
LI'HT CO

72203

7223

APTOS - CA 95003
24404700644- 1 99999
ASHTABULA COUNTY

JHN G CARDINAL

PROSECUTING ATfTNEY

CIUNTY COIUKTHOUSF

Je FF ER SZON OH #4047
14015052930 1 99999

ASSuC PIPING f. ENGINEFRING CI

T J JNES

VICE PRESIDNT

"1 FRIPUJR INJUJSTRIAL PKWY
CL fARY IF L UT 84015

18500080503 1 99999
ARI ZONA PUBLI C SERVI CE CO
PALO VERDE 2 NPS

PLANT MANAGER

PHOENI X AZ 35001

185036010504 L 99999
ARIZONA PUBLIC SERVICE CO
PALO VE3JE NGS

JOE BY-'IU

PO RHx 21666

6125

PHE, IX AZ 85036
185210004198 L 99999

APIZONA RADIAT PEGULATORY AGCY
CHAPLES F TEDFORD

DIRECTO4

925 S 52*0 ST

SUITE 2

TEMPE AL  4578L
272801007100 1 99 999

ARKANSAS NUC PLAN C RESPIG\ S
CHPIS 4t YEo

C441EF PLA'NER/SUJPERVISq

PiJ .thXx L74,9

PUSSFLLVILLF AR 72 ., 11

172!10S)i570 I 99949
ARKANSAS POER E LIGHT CO
AVKAP;SA» 2 'P3S

PLA'T mAN'CFR

PJ 2IA iJM

PJSSFLVILLE AP  72-01

177? 1'L346 7 | 9T1 9i
APKAYAS PO-Fu C. LrGHT CO
J-SSALY", DAVIS

OFFICt SVCS SUPEPVISHi

PD 1 .01,

RuS,-LLVI[LL- AK 7?2-01

1724LLO7#437 | 95999
ARKA-A'. POf FL. E.LIHTr CJ
AR.KAN:iAS NULFAP
JAMS '4 LcEVI'.
PLAIT MA, AGttk
Pl -IXL 41
IUJS,-LLVILLE AP 72301
13275%6052 )i2 11
AKMC J I r
STAI'.L! , rTF-L Olv
t'".I¥,F .CIULT1
QUALITY ASSUPANCE SIJPV
PT 2 il; 1A
ILDW 4P'| FL 219

12085 079C'0O, I
ARITMHIU CARTtk Je E
1463? CAJSSAY tO4
RICKVILL' MD 20 3

9.79)9

9999¢

1907242 57 2 1 99999
ASS)C PIPINr C, ELGINERING CO
DIV OF JfrlONCCONTROLS

170; 4 CO4PTIO BLVn

COPT . CA 90224

I'01240) 382 1 94999
ASSOC PIPIN', . FN(IV F.RI(N, Cri
JOHN',-)’ CONTRuLS D)l

P JL g

WA MANAF

1707 r© ,PITON hLVo P, « .
COUPTjjN CE  0'd,



658005100183 1 99999
ASSOCIATED ELEC COOP INC
GERALD F OICOLE

GENEPAL MANAGER

PJ BOX 754
SPRINGFIELD MO 65801
107U13055837 L 99999

ASS3CIATED TECH'N3LOGIES INC
T RALLO
1203 ROUTE 46

CLIFTON NJ 07013

106001093754 1 99999
ATCOR ENINEERING SYSTEMS | NC
CHEG I[UCLEAR OIV

135 OARLING DR

AVON CT 0600L

130JT3094472 I
ATLAN-TECH INC
JIH*,, 4UILLLIN
PJ bOx 757577

R])SIELL bA 30076

1 50.'0b."'21 | 99959
ATLAIfTIC. :UCLEAR SERVICES [NC

AL A S 'V.'FEr.

Ps 131 12710

NIwf - OLK VA 23532
12 2065091 - 1 94; A

ATLAS MACHI.'E & Ir3;i <yXS
L ". JUMAR I:

4A  MA 4Al ER

730-. ,ILLIN%,Tj*4 Rk

GA ISVIILLt VA 22' 65
LTAIWAO7T1I L 99999
AT-3?2IL. ENF..,: C.JU'tCIL

HA# LEt YU

A.Ol 1i STRAT )P

b7 LANe 144 KEELUL., RPJ t 4
TA [Fr[  1i7 TA | WA
ICA".AAO5biol | 99999

ArT:IC E£rF Y OF CA4ALA LTDJ
CAN,,U OP?'Arldpl.'

LI fkA-Y

115" RUz ETrCALFF

2*.U FL 003

MJNTRi AL IUF fEC CANAUAA
1/0814040062 11 99)'99

Al JM C | NDUSTRI AL Fi JkUM
TECHNI CAL DEPT

PATRICK C HIGGINS
MANAGER

7101 WISCONSIN AVt NUE

e THESDA MD 20814

10970?0913N6 1 99999
ATriOD C MO-rRILL CO IC

V W TUNEATTI

CH)RP JA MANJAGER

2d5 CANAL ST

SAL M MA 01973

1) 732019L | 1
AJTUMATIC SWITCH CO
WILLIA® M WU N
SJPIRVISI)-.,UJVT & NUCLFAR SALE
HANOVtk kJAD

FLO.HAM PARK NJ

99999

07932

133704094263 1 99999
ASSOCI ATEO POVNER SYSTEMS | NC
JOHN R ZI LKA

VICE PRESIDENT OPERATIONS
1325 SNELL ISLE BLVO
SUITE 21

ST PETERSSUI. FL

194043091235 1 99999
ASTRP% RES'EARCH C ENGINEERI',G
GARY  ACAMAS

33734

2029 3Le MLI.LEFIELO WAY
MOUNTAIN VIEW CA 94043
130.) 308L69' 1 99999

ATHENIANS FOIR CLEAN ENERGY
TOM  CLESENTS

PO BOX 47
ATHc-S GA 30-103
L 092321.92)97 L 91999

ATLA'ITIC CITY ELECTPIC C1
" | HAPLACHFR

VICE PPSID3ENT-ENGINEFPINW
IL9 diLAIK HORSE PIKE

PLEASATV[LLE NJ 08232
1070120C9184 1 9919
ATLA; I'%JUSTRIAL *FG O
HIARL'.LL  43LL'WAY

QA MA-tA 4E

31 -Sj, FSFT PL

CLIFTO:4 4]  *)7012
IC riA3007?27 1 91939

4T-*IC ¢ 4-Pl,Y CONTR12L _F.JACIi;
JIR-Cr'?U4TE OF REACT1° orF(IULAT

G ISHAC"

PU X 1106

OTTA4A ' 10 559 CA'.AIA
LEGYPTO06)9) 1 99-99

AT30I[C ER4 pY E'TAE-LISH4F.T
F H HA-IA3

A 4.1 T ATOP

101 %ASK EL-ElI'»Y ST

CA[) FCYPr
ICANAO 101774 1 91 4
AT*1IC _iog Y OF CANA'IA LT

JJEL L%y <A
1600 0.3RCrlIETckP tLVn3 .-

H3t 1P9
MONT4--AL  'JIL-C C AA
191 1340J.355 1 Q)I9)l
ArTfAIC', | 1T RPNATLJ.AL

M botx 109

CANCi.A PAIK CA 91 04
1461470 446i;- 1l 99999

AUTOMATIC SPRINI.LFP CORP
MARK ~ HUTCHIN',,N
PO i 1i 0

bROAL)VIFW HfEIGHTS 0H 44147

1079120#11P7 [

AUTOM(rIC  SwITCH CiC

L S ILrp *

UC  MA'NAGr6r

53-5' HA'4 V- pr

FLORHAM PARV NI Q)7 3



120910091388 I 99999
AJTUPATION INOUSTRIES INC
VITRO DIV

JAMES DOUGHERTY

QA MANAGER

4000 GEORGIA AVE

SILVER SPRING MD 20910
162249052949 1 99999

6 LINE SYSTEMS INC
OJ..ALD MATLOCK

O A MANAGER

509 WEST MOIRJE SrRtET

HILGHLAND IL 62249

124505001577 I 9999
BABCOCK | MILCOX CO
RESEAROC 9 OEVELOPMENT DIV
LI CENSE ADM NI STRATOR

P3 BOX 1260

LYNCH3URG VA 24515

1Z0-1001431 1
0ARCOCKE WILCOx CO
PJXwR GE'ERATION JlIV
PR bdRS'JM

711U WOUOMOEeT AVE
SUl TE 2?0

BE TrESOA MO 204

14400L0O81392 1 99999
bASCOLK £ WILCOX CO
ALLIACt FREEARCH CTrc
tM  FIS'F4R

6ib dEESOr' ST
ALLIA'iCc OH

99999

44601

1156b 109139, 1 99999
'APCfCK F. bILCOt (6{0)

NUCLtAR _ MATLS OIV

J 0 LI-T

UA K'A'&AGE#

0J9 % WAr(F'. AVt

APOL LJ PA 15613

1',42030)1711 | 99Q949

BAR~ER T. OH

224500J 134.. 1
9ASICOCK E ILCOX CO

R- LL FOFOTL

E G WA

SENIOR PROJECT MANAEARk

PJ ULX 176'J
LYNCH.U'r. VA 24505
999.9

9,999

L' 4505080963 |
RABCOCK & wILCOX CO
VIRGINIA OPERATION'S
0O WZ FF
MANAGER-NATERIALS
Po BOX 0

LYNCHUI MR

144092091392 1
BAILFY CONTROLS Cu
GARY  COLE

OA DIRECTOR

29801 EUCLID AVE
WICKLIFFE

FAICILITI F
VA 24505
99999

OH 44092

177002065267 I 99999
BAKER & ROTTS
MLNfE-T 0 SCHART7

(JE SHtLL PLAZA
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