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1. INTRODUCTION

1.1 General

The NRC Qffice of Inpection and Enforcement (I/E) issued Bulletion
79-018, "Environmental Qualification of Class 1E Equipment" in
January 1980. This dulletin required the licensee to perform a
detailed evaluation of the environmental qualification an Class 1£
electrical equipment required to function under postulated accident
conditions and to submit a report on this action.

This document is a report on tne avaluation of the licensee's response
to this bulletin.

2. BACKGROUND AND OISCUSSION

é.1

e e

General

The evaluation of the !icensee's response was accomplisned oy performing
an on-site inspection of selected class 1S aquipment and by examining
the licensee's report for completeness and tachnical accuracy. The
licensee's report used in this avaluation is datea October, 1380, . .
and therefore, does not include the response t3 zne oulletin suppiement
«nich was fssued on 3/30/30 in the form of Generic Questions and
ANSWaPrYG .,

On-5ite Yerification Inspections

The on=site inspection, mace on selected IE aquioment, verified
oroper installation of aquipment, overall interface integrity, and
manufacturers nuieplate data. The manufacturer ind mode! numoer
from the nameplate data ~as zompared %o information given in the
Environmental Qualification Worksheets of the |fcensee's report.

[f any discrepancies were notad between the installed 2quioment and
the correspondence equipment addressed n the licansee s raport,
they are referenced in Section 4.8 of this report. The site inspec-
tion is documentad by Report Numper [Z 350-309/20-14,

svaluation of Licensee's 2wport

Zach component as adaressad an the Znvironmental Jualification
Worksheets of the licansee's report was examined far zompletaness

and accuracy to the criteria given in the builetin. This examination
assumed quaiification documents (analysis, test reports, atc.)
referenced Dy the licensee in their suomittal are aczeptapla.

The results of this axamination are cdocumentod in Appendix 2
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3, General Information

3.1 Identification of Class lE Electrical Equipment

The licensee's list of systems was compared to the systems list
issued by the Zquipment Qualification Branch (EQB) and discussed in
Section 4.1 of this report.

[t is recognized that there are differences in nomenclature of
systams because of piant vintage and angineering design, therefore,
many of these systems may not exist or nhave different titles. These
differences wil! be addressed in the 3afety Zvaluation Report (SER)
that ~i11 be prepared for this site.

3.2 Service Conditions

The service condition accident environment, HEL3/LOCA inside contain=
ment and HEL3 outside containment are indicated or discussad in the
licensee's report and are 2ased o2n the F3AR iccigent analysis and
Section 4.3 of this report.

3.3 Qualification Documentation

Appendix A s a list of documents (test reports, analysis, latters,
etc ) used by the licensee in determining the envircnmental gualif-
ication of plant equipment “or Maine ‘ankee Atomic Power lompany.
These refarences have Deen tabulated by the 'icensee and ire indicated
on the applicable Environmental Qualification Worksneets of tnefr
repore.

4. Tecnnical Evaluation

The basis for the technical evaliuation is the infor nat'~3 provided by
Yankee Atomic Slectric Company (YAEC) in their submittal™ YAEC-1229,

datad October 31, 1980, for the Maine 7ankee Atomic Pcwer Company and the
verification inspection of the as-instal'ed aguipment 2f the Main 3team
Systam, 41gn Pressure Safety Injection System and Containment 3pray
System. The installation verification consistea 2f an inspection of
somponents 'ocatad outside arimary containment that could Ze axposed o 2

.-

~arsn anvirenment and Jccumentad v [E Inspecticn Report 30-30%/30-1ls.
Jeilizing the information identified aoove, tne revieweg assessed 't i
adequacy in relation %o the OCR guidelines™, NUREG 3588  , and supplaments

1E8 79-018 which provides the Commissicn's requirements anc staf?
positions.



4.1

Identification of Safety-Relatad Equipment

The licensee reviewed nis documentation to estapliish the systams
required to achieve a safe shutdown or previde isolation for the
events identified in [Z8 79-018. These systams were then avaluatad
against the OOR guidelines. The systems identified and included in
the evaluaticn are:

Auxiliary Feeawater System

Chemical and Yolume Control

Containment Air Activity Sampling System
Containment Air Recirculation System
Containment Leak Monitoring System
Containment Spray System

Zmergency Power 3ystem

Feedwater 3System

Fire Protection System

Heating Ventilation ana Air Conditioning System
Hign Pressure 3afety [njection System
Low Pressure 3afety Injection System
Main Steam 3ystem

Post-Accident Monitoring System

rimary Containment Cool!ing System
Primary Sampling 3ystam

Primary Yent ang Orain System

Reactor Coolant 3System

Secondary Component Cooling System
Service wWatar System

b
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The list of systams including those that were #xcluded was provided
to the Equipment Qualification 3ranch (EQQ). The EQB compared th
1ist to a "Q" list developed by the staff” and %o the lists provided
by similar facilities to determine the completeness of the licensae
response, ;

8ased on the information provided by the licensee and he reviawers
compariscn, the reviewer nhas determined %hat %he systams ‘cantified
are ~ithin the guigance Jrovided in 3ection 3.0 ana Appendix 4 3f
the J0R GQuidelines”. +owever, cecausa the 'icansae nas fJentifiad
systems and components, it does 7ot 7ecassarily mean tne licensae

intends to qualify those systems and ccmponents.

1

1

The licensee nas providec a Master List of safety-related 2lactrica
equipment normally availapie for accident mitigaticn and or'nging
the nlant to cold shutdown status, The Mastar List is Dased Jn the
systems igentified apove, which originatas from Table [.1 af the
submittal” and identifies the alectrical aquipment whicn ‘s reguireg
to function under dostulated accident conditions. EZcuipment s 3
identified as such oy a reference %0 Appendix II of tne suomittal”,
anvironmental qualification worksneet. EZlectrical equipment

Bl



identified 2¢ not being required to function under postulatad accident
conditions ndave 3 note refarence instead of an environmental qualifica-
tion worksheet. The notes are defined as follows:

(1) Required to function under non=harsh anvironinental conditions.
(2) Not required %o function for any accident.

(3) Mot required %o function for the accident producing the narsh
anvironmenta! conaitions.

Additionally, the licensee has identified other safaty-related
electrical equipment that will not have an environmental gqualifica-
tion worksheet because:

(1) The equipment is not required for mitigation of design bdasis
accidents; however, it is usea to maintain Tecn Specs prior to
an accident.

The reviewer identified safety-rs?atsa electrical 2quipment that the

licensee idéntified in the suobmittal™ as not requiring 2nvironmental

qualifications. The licansees justification for not gualifying
specific electrical eguipment are:

(1) Required to function uJnder non=narsn anvironmental conditions.

(2) Not required to function for any accident.

(3) Mot reguired to function under the narsh anvironmental conditions
of that accident.

(4) This is required per TMI Lessons Learned; nowever, it is under
avaluation.

(5) Not required for mitigation of design basis accidents; nowever,
it {s used to maintain Tach Specs prior to an accident.

Sxamples af safety-relatad 2quipment not requiring envircnmental
qualification are

(1) digh Pressure Safaty Injecticn Systam

Safety injection tank ‘nstruments 'ocatad ‘nside containment.
Prassure transmittars [3), pressure switches (3), level transmitters
(2) and leve! switches (3).
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(2) Main Steam System

Steam generator pressure inputs to the Reactor Protection

System. Praessure transmitters (12). 1 hese transmittars were
identified in the May 1380, submittal %0 2e environmentally
qualified. The Qctober 1380, submittal™ indicates the transmittars
are "Not required to function under the narsn envirenmental
conditions of that accident" and will not De enviranmentally
qualified.

Main Steam line dump valves to atmospnere (18).
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{3) Reactor Coolant Svstam

Reactor coolant tlow inputs to Reactor Protection 3ystem.
Pressure transmitters (12).

Thermal margin inputs to Reactor Protection Systam. Temperature
2lements.

Pressurizer spray contro! valves (2).
The following systems and components located insice gontainment nave
not been identified by the licensee in his suomittal™. The raviewer
nas evaluated the systems iand components against tne JCR guicelines
and there appear to 0e omissions of data, They are:

The Compressag Air Systam,

~
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(2) Reactor Cooiant 3ystem pressurizer ocower operated relief valves
(PORV).

(3) Containment Air Recirculation System dampers.

The above specific examples fdentified oy the reviawer will 2e
evaluated oy the Zguipment Qualification 3ranch (E08) and addresseaa,
if applicable, in the Safety Evaluation Repor% (32R) to be writlan
for this facility. (Qualification of Eguipment Unresol.eq, catagory

V)
Master List

The licansee zevel!sped 3 master !isi Dased con their j/stam avaluation
as required oy [23 79-018. The licensee's submittal”™ orovided the
pasis for including specific zomponents/aquipment zetai'ea data work
sneets as requirea 2y 123 79-013.



4.3

The reviewer has reviewed the mastar list for the inclusion of
equipment and has the following comment:

The licensee's submitta13 does not fdentify terminal lugs, caple
splices, fnstrument and terminal box sealant material, taerminal
boxes, penetration connection boxes, rigid conduit, and flexipla
conduit.

The above components identified oy the raviawer w#ill be evaluated oy
the EQB and addressed, if applicanle, in %re 323 to be written for
this facility. (Qualification of Equipment Unresolved, Category [V)

Service Condition

4,.3.1 Inside Containment LOCA

The licensee provided temperature iand pressure profilag
for the Maine Yankee containment resulting from a LOCA.
The reactor containment tamperature iand :ressuge arofilas,
Figures [II.1-1 and [I[.1-2 of their supmittal™, are pased
upon a re-analysis of the LOCA and Main 3team Line 3reak
(MSL8) performed by Combustion Engineering during the

‘uprating of Maine Yankee to 2530 MW thermal. The temperature

and pressure profiles for the new LOCA, in-these figures,
do not return to the operiting conditions specified befire
the LOCA.

The LOCA temcerature and pressure profiles prior %0 Maine
Yankee's uprating are aiso shown fn Figures [II.1-1 and
{II.1-2. These profiles were obtained from Maine f7ankee
FSAR Figures 14.15-2 and 14.15-3. The maximum 2nvironments
identified are:

Temperaturs: 278%

Prassure; 54 PSIG

Humidity: 100%

Chemical Spray: 1720 PPM 3oron as ﬂ330. 194 =9.§
Radfation: Maximum not statad

The delay time from the event %o tne initiation of jafaty
injection for the spectrum of dreaks is indicated in =5AR
Section 14, 18-2,

4.3.1.1 Temperature and 2ressure 2rofilas

The tamperature and pressure profilas for :ng new LJCA,

Figures [I1.1-1 and [II.1-2 of the submittal™, axtend oniy
100 seconds into the accident.
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However, the QSLB temperature profile, Figure [I[.1-1 of
tnoosubmfttal , indicates a peak tamperature of approximate’y,
340°F. Because this peak is of such short duration, 100
seconds, the ! 'censee considered the affect on equipment
qualification as minimal.

HELS Jutside Containment

1
The licensee' s May 1380, suomf::ai’o indicated that
"Supplemental Report on £ffects of Postulated 8reak in a
Migh Energy Piping System Qutside the Containment,”
Septemoer 1873, provide the results of iaeir raview af
high energy line braaks. The submittal indicatea that
the environmenta! radiations nad no adverse affact on safe
shutdown of the plant in al! cases analyzed.

However, the Ticensee's QOctober 1980, submit:a13 Appendix
IIl notes:

"Because of preliminary results from recent HEL2 and Heat-
up studies, many areas previously telfaved to Ze non=narsn
have now been determined to be narsh. The impact an y
equipment gualification has yet to ze “ully analyzed ana
resolvedq. " )

The specific aquipment wnhere this applies i35 included in

Section 4,9 of this report as: (Category [V, Qualification
of Equipment Unresoived.)

Appendix [II of the suomittal contains the environmenta!
service conditions under which certain safety-relatad
electrical equipment is required to function. The following
sections of Appendix [Il address the various HEL3 anvircnmenta!
parameters for the:

(1) Primary Auxiliary Building/Auxiliary Feedwatar 2ump
Area

(2) 3team ana “eegwater Yalve 4ra3

\

(3) Turbine 3ui'ding s
The main steam line a:mosangr‘: dump valves nave Deen
identified in the submittal™ as 'MNot regquired %0 function

for any accigent.” These same valves ar2 Zescribed in
Section 7 of the eptember 1973 report. 3s being needed %0
maintain the reactor csolant systam coclcdown ~ate «~ithin

the 30°F per nour design 'imit prescribed in the FSAR.

These valves rave bHeen identifiea as (Catagory [V, Qualifica-
tion of Zquipment Unresolved) in Secticn 4.1 3pove.



4.3

4.4.3 Recirculated Fluids

Appendix [II of the licensee's submittal3 contains the
environmental service conditions under wnich cartain
safety-related electrical aquipment is required %o function.
The following sections of Appendix IIIl address the various
recirculatad fluids environmental parametars far the:

(1) Primary Auxiliary Building/Auxiliary Feeawater °ump
Area

(2) Spray Pump Area

The acceptabi'ity of the parameters identified and the
basis for specific equipment gualification are incluged in
Section 4.3 of this report.

Margfns

The QOR Guidelines indicate that special consideration was given %o
thra time required %o remain functional wnen estac!ishning the critaeria
in Section £.2 of the guidelines.

NUREG-0588, Section 3(4), requires that 3 type test oe for a minimum
of 1 nour in duraticn when the functicnal reguirement is within the
first seconds or minutas of an avent and the COR guidelines, Section
5.2, requires that the test duration be at least as long as the
period from initiation until the service conditions return to the
level that existed prior to the avent,

Therefore, any type tast that axceeds the functional ocperapility

time by 1 hour or longer meets the r~equirements gefined in NUREG-0S28
and the QOR guidelines for margin in relation to test duraticn for
this facility.

The other consideration identified in the OOR guidelines in relation
to the methods aof qualification, other than identified specifically
in this report will bDe addraessed in =ne Safety Ivaluation Repor:
{SER) which w111 incorporate an audit of salacted anaiysis ang zast
reports identifiad in Appendix A.

The considerations of margins fs included in 3ection 4.3 of nis
report. Squipment with gquestions is classified: (Category 1V
Qualification of Zguipment Unresolved).

Aging

The licansee indicated that a study of the components subjected to
narsh environments is still an outstanaing ftem. Details of the
licensee's affort is included in their final suomittal
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The licensee nas identified the components wnich are still listed as
requiring data.

The OOR guidelines, Section 7, does not require a qualified life to
be established for all safety-related electrical equipment, nowever,
the following actions are required:

1. Detailed comparison of axisting equipment to the materials
fdontffﬁed4€n Appendix C of the OC0R guidelines. The first
supplement to [EB 79-018 reguires the licansees to utilize the
table and identify any aaditional materials as the result of
their affart.

2. Establish an ongoing oregram %o review surveillance and maintenancs
records to identify potential age related degradations.

3. Estaplish component maintenance and replacement schedule2s which
include considerations of aging characteristics of the installed
components.

we, therefore, require that the licensee provide the details of a
pragram which wid1l include a continuing effort to obtafn data on
existing materials and address tne actions identifiea aoove. In
dddition, we require the licensee orovide a schedule for implementation
of the program that fdentifies propiem compounents.

The considerations of aging is included in Section 4.3 of tn
report. Eguipment with questions s classifiea: (Catagory
Qualification of Zquipment Unresolved).

13
v,

Documentatian

The second suop‘.amtnt4 to [E8 79-018 and the order®, Mo. CLI-30-21,
requires the licensee nave the documentation and data identified in
the detai'ed worksheets which cupports the qualificatien 2f the

safety related elgctirical er.ipment availaple for NRC audit. The
second supoiement” ident’” es the type of fnformation requirea ana

the locations wnere * . records are g de maintained.

The licansees response in the area of documentaticn appears 3 2e
acoeptaole. A czentral file zantaining al! the availaple documentation
far anvironmenta! Jualifiation is 'ocatad at ine 2ngineering 37“ices
of the fankee Atomic Zlectric Company.

Site vVerification [nspection

An inspectisn of the installed components associatad with tne Main
Steam Systam, Aign Pressure 3afety Injection System and sontainment
Spray System was conducted on Septamoer 3-1C, 1980, at the Ma'‘ne
Yankee facility. The details of this inspection are included in 1E
Inspection Report 30-309,/30-14,



4.9

The detailed identification of the componants and the observations
recorded will De addressed in the SER which will inccrperate an
audit of selected analysis and test reports identified in Appendix
A,

Squipment Jata Review

The esquipment listed in Appendix 3 was submitted by the licensee in
their respanse to [E3 79-018. This list contains aquipment with
unresolived items. Appendix 3 identifies the !icsnsees data in a
format that allows the raviewer to quickly scan the unresolved
itams. The component column describes the component and refarences
the system from the.,equipment qualification worksheet from Appendix
[I of the submittal™. The nect three columns are self explanatory,
the following three columns are defined as:

Environment - This column identifies the enviraonmental parametar
that appears to De unresolved.

Category = This column addresses the equipment status as follcws:
[ Qualified for Plant Life
Il Qualified with Restriction
[II Exempted from Jualification
IV Qualification of Equipment Unresolved
Y Equipment not Qualified

Remarks = This column describes %he anvironmenta! parametar or
othner miscel'aneous comments.

Conclusian

This evaluation is based on the an=size ‘ﬂsgec:‘cn, the information
suoplied oy the licensee in their suomittal™, cheir F3AR, and :ine
assumption that the Jualification Jocumentation (Tast Reports,
Analysis, Lattars, atc,) are acceotaple,

-

The Region [ reviewer using %he guraancej" and instructions, for

the avaluation of licansee 3 data suomittals and the site veri®ication
inspections that were serformed 0 verify <ne [E 3ulletin 79-013,
January 1980 data, submittal informagign, finds the 'iZensee %0 Ze

in accordance «ith the NRC direction '~ excapt as !isted in Appendix

3 and the dody of this report.
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The resuits of this avaluation does not necessarily imply that the
equipment is unreliaple, unsafe or represents a significant safaty
issue; it does imply that additinnal information is required and
that the unresolived itams will be evaluazed by the Zquipment Qualif~
ication Branch (EQB) and addressed in *he 3afaty Evaluation Report
(SER) to be written for this facility.

Licensee Zvent Reports (LEZIRs)

No !icensee event reports were submitted oy the licensae, issociitad w~ith
their evaluation of [E8 79-018, as of Movemper 10, 1980.

1.

o

s
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79-018, dated Qctober 31, 1980, °

Supplement [nformation to IEB 73-018, dated Feoruary 29, 1280, and
Septemoer 30, 1980 and Qctooer 24, 1280.

Order raquiring 'icansaes implement requirements of Cemmission
Memorandum and Jrder of May 23, 1380 (CLI-30-21). )

Division of Operating Reactors (OCR), "Guidelines for EZvaluating

Environmental Qualification of Class [E Elactrical Egquipment in
Operating Reactors", Enclosure 4 to IE3 79-018.
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of Safety Related Slectrical Zquicment", dated QDecemoer 1379.
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Support and eviaw af Environmental Jualificaticn of £lectirical
ipment at Jperating Reactors, datad Jctoocer 10, 1380,
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fankee Atomic Zlectric Company, Responses %o [23 79-013 datad “ay
1980, March 1280 and August 1380,



APPENDIX

Test Reports and dnalysis Lists

Rec'd 0S6 fr Reg [ JO
11/14/380 THQOM2(M)



Appendix A 1

001

202

003
004
008
006
Q07
Q08

912

313

17

Letter, Combustion Engineering, Inc., to Maine Yankee Atomic Power Company,
MYC-4189, dated January 25, 1378. (This letter contains revised containment
pressure and temprature tables for Maine Yankee.)

Maine Yankee Atomic Power Station Technical Scecification 3.7 (pages
3.7-1 and 3.7-2) ana FSAR Section 5.2.

Maine Yankee Atomic Power Station FSAR Question/Answer 35.10.

Maine Yankse FS5AR, jection 9.13.3.

Maine Yankee Atomic Power 3tation “SAR Question/Answer 35,11,

Maine Yankee Emergency Praocedure 2-14, "Long=Term Core Cooling Realignment."
Engineering Analysis #MY-#, "Radiation Dose Calculatien.”

Acton Report No. 15564-#, Report of "Thermal Aging Analysis of (3Specific
Equioment Title) for Class LE Service at Maine Yankee Nuclear Power

Generating Staton”.

EDS Report 02-0570-1063, "Envircnmenta] Qualification of Class 1E Electrical
Equipment”, Sepotamper 1280, Revision 0.

E0S Report 02-0570-1069, Revision Q, "Pressure and Temperature Conditicns
it Maine ‘ankee Jue to High Znergy .ine Break (HEL3) Cutside Containment
ana Heat-uUp Caused by Recirculation Flufds Que %o Loss=-of=Cooclant Accident
(LOCA) Inside Containment”.

Test Report, "Qualification Test - Joy Axivane Fan and Relianca Motor for
Recirculation Service for Nuclear Containment', dated Octooer, 1363,
(Pages 0-3, 4, 3).

Lettar with Enclosures, Reliance £lectric Company %o Stone ana wedster,
dated April 3, 1971, '

Letter with Enclosure, Reliance Zlectric Company to Stone and Webstar,
dated August 17, 1370,

MYS=2964, "Specification for Motors for Containment Recirzulia
]

for Maine fankae Atomic Power 3tation’, dated Septempar 30, L

Cap'es Under Simuiatad Post=Acsident

“r
w

Test Rapot #F-C2857, "Test of Electri
Reactor Containment Servica."

Letter, Cerra Wire and Caole Company %o 3tone and Weoster, dated March 3,
1971.

Letter, Cerro Wire and Cable Company %o Maine Yankee Atomic 2ower lompany,
dated May 20, 1971.



Appendix A e

018

019

Q22
023

J24

c28

Q27

028

229

030

134

MYS-3912, "Specification for 500V Insulated Power Cable for Containment
Recirculating Fans", dated March 22, 1971.

Test Report #600198, "Test of Limitorque /alve Qperataor to Meet General
Requiremerts of an Electric Valve Actuator in Nuclear Reactor Caontainment
Environment.”

Letter, Radiation I[ntarnational, Inc. to Franklin Institute Research
Laboratory, dated May 23, 1979.

Letter with Enclosure, Limitorgque Corporation to Yankee Atomic Electric
Company, dated May 4, 1979.

Portions of Maine Yankee Orawings #11580-1.23-20A.

Test Report: #F=-C3341, "Long=Term Tasting of Electrical Cables Under
Simultaneous Exposure to Gamma Radiation, Staam and Chemica! Spray",
dated January, 13973.

Test Report: #2204-51-8-0C06, "Maximum Credible Accident Test on £lectronic
Transmittars”. ?
qualification Tests of Qifferential Transmitters Under Nuclear Radiation.

.

lectric Capies".

m
oy

Test Report: "Qualification of Firewall III Class 1

Test Report: #[PS-383, "Qualification Test Program of Zlectrical Instrumenta-
tion Cables for Virginia E£lectric and Power Company for Surry 2ower

Station - Units 1 and 2", dated Novemper 27, 1978.

Letter, Anaconda (Continental) %0 rankee Atomic £
May 30, 1979.

ectric Company, datad

Latter with Enclosure, Anaconda (Continental) 2 3Stone ang Webster, dated
1 !. 11 1Q78 "
wuUlYy L4, L2378,

Latter, Continental Wire and Cable Corporation %20 3tcne and wepster,
dated June 2, 1971.

MYS=3268, "Specification far 200V [nstrumentation Jac'a

Latter, Seneral Zlactric %o Yermont Yankee ‘uc'aar 2ower Corscration,

¥G-H4B-8-13, cated Feoruary 2, 1978.
Engineering Analysis #MY-dCl, “Qualification for Radiation Znvirconment"

Test Report. #ER-184, "0BA Test - 3tone and wWeostar Jaoie Assemoly’, 2y
A

D. G. Q'8rien, Inc., dated Septemper, 1371.

-y e

Letter, Maine Yankee Atomic Power Statiom to USMRC, #wMy 77-113, dated
Decemper 3, 1277.
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036

037

038
Q39
240
04l
0a2
043

Jda
045
045

47

248

249
JS0

Letter with Enclosure, Collyer Engineering Corporation to Connecticut
Yankee Atomic Power Company, dated January 13, 1967.

Test Report #3738, Rosemount, Inc., "Qualification Test Report for Rosemount
Pressure Transmitters’.

Engineering Analysis #521, "Evaluation of Environmental Qualifications".
Vendor Jata for HPSI Pumps.

Yendor Qata for LPSI Pumps.

Yendor Qata for LPSI Pumps.

Yen or Data for CS Pumps.

Supplementary Report on £ffects of a Postulated 3reak in a High Energy
Piping System Qutside the Containment - 3eptemper, 1373 - Maine Yankee
Atomic Power Station.

Fischer and PQOrter Specification for Mode! 1082498.

Combusticn Engineering Specification 44§7-488-903.

Final Report F-C3834, Franklin I[nstitute done for Gems Sensors Jdivision;
OelLaval,

Test Report No. AQS21678/TR, "Qualification Tasts of Solenoid Valves By
Environmental Exposure to Zlevated Tamperature, Radiation, wear Aging,
Seismic Simulation, Vibration Endurance, Accident Radiaticn and Loss=of-

Coolant Accigent (LOCA) Simultion", dated March 1978.

Test Report #600376A, "Nuclear Power Station Qualification Type Tast
Report, Limitorque Yalve Actuators for BWR Service", dated May 13, 1

Letter, Limitorque to Action Testing Corp., dataed Qctober 3, 13978.

C74045-1, [EEE PES Confarence Paper, "Qualification of Power and Zontrol

Cable for Class 1E Appliications”, by T. H. Ling and 4. F. Morrison 3f the
Anaconda wire and Cable Company.

"Radiation £ffacts on Electrical Insulations" oy P. H. Ware.

Okonite Report No. NWRN-l, "Qualification of QJkonite Sthylane-2ropylane
Rupber Insulation for Nuclear Plant Service".

MG1, MEMA Standards 2uplication for Motors and Jenerators.

-

Okonita Zngineers, MNota 74-1,
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085

056

Specifications for Thermocouplie Extension Cable “or Maine Yankee Atomic
Power Station, Wiscasset, Maine, Seller: Claude 5. Gordon, Purcnase
Order No. MY-24Q,

CE Specification No. 4457-488-70L, A Project Engineering Specification
for a Pressurizer Heater Proportional Power Control Unit, Combustion
Engineering, Inc., Utility Qivision, Windsor, Connecticut.
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The qualified radiation data provided s for the actuator excluding the
motor. The licensee is presently workir; with Limitorque Corp. to obtain
radiation tolerance data for these motors. Th's information will ze
availaple for review on completiaon.

The solenoid operated valves currently installed are ASCC ZHBX8320 and
8311A31F. Although the valves cperata :afore the abnormal anvironment
associated with the accident has an oppcriuni®s to develop, we nave
assigned a one hour operating time per :.oplement #2 of [E3 79-018.

3ased on the above, 1%t is planned %o rac’ace these valves with the ASCO
NP-1 Series valve which is fully gualif‘ad for LOCA and HEL3 anvironments.

Secause of preliminary results from recant HELS and Heat-Up studies, many
areas previously believad to De non=har:iy nave now baen detarmined %o 2e
narsh. The impact on equipment qualifization has yet to de fully analyzed
and resolved; and therefore, the conclusions reached nherain are %o de
considered preliminary.

Qualification of this component far %the reguired cperating time has deen
determined to be adequate dased on an evaluaticn of the gualifiction data
used to qualify it for all appiicaple ervironmental ocarameters ‘ndicated
on this worksneet (Sae Refarenca J23).

The transmittars nave neen aqualified far 3.3 « 10°R. The licansee refars
to refarence #025, in Appengix A as tne documentation to wnich Lhese
transmitters are gualified.

Aging qualification is under investigation and will Se providea when
complieated.

Qualification is neing done by the vendcr under a generic utility program
scnheduled for completion oy June 1981.

The vendor is currently %esting these ccmponents %o acdrass all tne
anvironmental parameters. Complate tast reports w~il! 2e availapla for
review an complation.

This sgquipment 1s included Decause 2f “NUREG-2873.



i
Part/ | Contatn fnviron- Remarks
Component Manuf. MU Lm ment tatenory
iN jour
Motor Operator - Linttorque § SHB-00 X Submernence 1y The elevations of HCV-25), NHCV-261 and HCV-271 are below the
Caves-1 Corp. i maxfmum postulated flood level. However, the function of this
equipment is completed prior to submeraence (if any). E0B to
evaluate.
Radiation Hote Ho. 1
Solenoid Operated Asco BI11A11F Aqina v Note No. 2. Requires a schedule from the licensee.
Valve (AAS-] and X .
Cev(s-2 EHBXB320
fFP-1
LPSI-3
Solenoid Operated Asco B311A3F Aaina Hote No. 2. Reouires a schedule from the l{censee.
Valve C8VCS-3 and |
HPSE-3 EHBXA8320 Submeraence v This solenold valve will be moved to above flood level when It
is replaced. Requires a schedule from the licensee.
| Flow Transmitter Fischer | 1082195 1 |rime Note No. 3
| £av(s-2 and Terperature
1 Porter Pressure
} y Radiation 1v
| Aaina
| Rh
i
\
Motor AlVis- S07-Le X §Time Note No. 3.
s-1 Chalmers Temperature
Pressure 1w A reauest has been placed with Allis-Chalmers throuah Acton
Radlation Ltabs for information. [08 to evaluate.
Aaina :
RH

-
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Part/ | Contain Environ- Remarks
Coayonent Hanuf. fgriat at ment Lateaory
N jour
Motor Operator Limforque [:MB-00 X Radiation 1y liote No. 1.
cs-2 . ME - 000 Note No. 3.
- 0680 Tire Note No. 4. EN8 to evaluate.
Fan Motor Reliance }324308-1x X Time 1y Note lNo, 4. ENB to evaluate.
CAR-1 Electric and
324308-2x .
Pressure Transmitter Fischer SOEP1070 X Time Note No. 3
€s-3 and Terperature
Porter Pressure v

RH

Radiation

Aatna
Motor (ontrol Center llesthm.- Type W X Time tiote No. 3
EPS-1 house Tempersture -

Pressure v The licensee s presently workina with HWestinahouse Corporation to

Rl obtain qualification data. This tnformation will be avallable for

Radiation review on complelion.

Aoina
Pressure Transmitters | Fischer S0EP1000 X Radiation 1y Note No. 5. 108 to evaluate.
tevel Transmitters and Pressure
Fu-1 Porter 1302495

Level

TSRS ct— o —— ——— ———— "
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Component

Hanuf.

Part)

“{l.l

Conta!n.

t

Envivon-
mant

ta teaory

Remarks

Solenoid Operated Valve
HPST-4

fsco

8I1IAMNF
and
EHBxalze

out

Aaine

Hote No. 2.

Requires 2 schedule from the licensee.

Flow Transmittes
HPSI-S

F tscher
and
Porter

Not Shown

Time
Terverature
Pressure

RH
Radiation
Aqina

Note No. 3.
Hote No. 6.

Motor HPS!I-6

GE

5K373-
6403

Time
Terperature
Pressure

L
Radtiation
Aaing

w

tote No. 3.
Hote No. 6

The motors were desfaned and buflt usinq Reference 053,
analysis shows that the harsh environment will only sxist for a

short time and that the motors will operate satisfactorily.

Pressure Switch HPSI-8

Fischer
and
Porter

1401PY-
03-KS

Tine
Temperature
Pressure
~ RH
““Radiation
Antna

1y

Hote Ho. 3.
Hote Ho.

Motor HPSI-7

Westina-
house

7001
7002
7003

Time
Termerature
Pressure

R
Radiation
Aqing

Iy

Hote Ne. 3.

liote No. 6.

T ———

L e —— —
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1
Part Cont {nviren- Remarks
Component Reruf. gt ! t ey ment tateqory
. ] s G saiin s oo
N jouy
Motor Operator LPSI-3 Limitorque | SMB-1) X Radtation 1v Note Ho. 1.

Time Oualification uf this component for the recuired operat a
time has been determined to be adequate based on an
evaluation of the qualification data used to qualify it for
al) appifcable environmental parameters indicated en this
uorksl:et (See Reference 018). FOB to evaluate.

Motor HPSI-1 Hestina- 5089-S F Time Note Ne. 3.
house Temperature

Pressure v

RH

Radiation

Aaing

Motor Operator WPS1-2 Limitorque | SHB-C X Radiation v Note No. 1.
SMB-1
Note Nc. 3.
Flow Transmitter iPSI-S  |Fischer 1082496 X | Time Note Mo. 3.
and Temperature
Porter Pressure ¥ Hote Mo, 6
RH
~ | Radiation .
Aaing
Hydrogen Analyrer PAM-) coms1tp, K-111 X Time Note No. 3
Inc. Temperature

Pressure v Note No. 7.

RH

Radiation

Aaina

- e

e — = e = S ——— ————— . — —



Part/ | Contain Enviren- Remarks
Cosponent | Manuf. $r1at fment wont tateaory KT .
N jour
Radiation Detector PAM-2] Genera) RD-23 X Tirw. Mete No. B,
Aromic Temperature
Pressure 1v Hote Ne. 9.
- R
4 Radiation
Aging
Pressure Transmitter Fischer 50E£P104) X Radtation w Yote No, 5. EOB to evalate.
PAA-5 and
Porter
Level Transmitter PAM-6 | GEMS H- 36495 X Time The eoulpment manufscturer 1s currently qualifyina a replace-
Spray v ment unit which will be jurchased by Matpe Yankee when complete.
Aatna Foulpment was not tested for submernence; however, the electronics
Submeraence will not be affected becaise they are at the top of the unit which
15 not subject to submerence. ENB to evaluate.
tiote No. 9.
Pressure Transmitter Fischer S0EP107Q X Time tote No. 3.
PAM-) and Temperature
Porter Pressure v
R
Radiation
Aqina
" Pressure Transnitter Rosemount |1153 X | Time tiote No. 3.
PAM-B Serfes D Temperature
Pressure 1w Hote No. 7.
L]
Radiation
Aaing

i




Conta !a' r

Part Eaviron- Remarks
Companent Manul. “‘"‘ / B Sant htoqo'y
IN jour
Acoustic Transmitier BsY HA X Time Hote No. 9.
PAH-9 Terperature
Pressure v Note No. 8~
Rit
Radiation
Aoina
Acoustic Accelerometer | B&i! NA X Tire Note No. 9.
PAN-10 Termperature
Pressure v Note MHo. B.
RH
Radiation
Aoina
Solencid Operated Asco B311A3LF X Aaing v Hote No. 2. Requires & schedule from the licensee.
Pilot Valve and ;
PY-1, Pv-2, PCC-) EHBX8320 -
Pump Allis- 507US X Time Note No. 3.
PCC-2 Chalmers Temperature :
Pressure v The Vicensee 1s presently workina with Allis-Chalmers Corp. to
ebtalr qualification data for these motors. This (nfonration
Aalng wi1) be avatlable for review an completion.
Solencid Operated Asco B311A31F X Acing v Hote MNo. 2. Rejulres a schedule from the Y{censee. =
Pilot valve PS-1 and e
ENBXB320 Submeracnce These valves will be moved to above flood level when they are
renlaced. Requives a schedule from the lcensee.

Do ——
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Part) | Contain

Environ-

Remarks

Cowponent Hanuf. i ot ment Latenory
N jour
Pressure Transmitter Fischer S0LP1000 Radiation Iy Note No. 5. E0QB to evaluate.
RC-1 and
Porter
Motor Operator RC-3 Limi torque} SHE-000 Radiation v Note No. 1.
SHB-00
Pressurizer Heater Mestina- |EHB30J0 Tire Note No. 3.
Dist. Cabinet house Temperature
RC-5 Pressure v Note Mo.B.
R
Raina
RTD Rosemount § 104 VC Tire Note No. 9.
RC-6 Tenpersture :
Pressure v The qualifications of varlous RID's for a post-accident enyiron-
Rit ment are belna investinated.
Kadiation
Aatra
Hotor Operator RC-4 Limi torquey SHE-00 X Radfation Note Ne. 1.
SHB-000 Time 1w Note Ho. 4. [0B to evaluate.

P er—

S — ——
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: '
Part/ Y Contaln Environ-
Component $rtel  fment wont

N jouy

Control Cabinats E-2PA, |Westing- X Time

£-2PB, RC-7 house Terperature
Pressure

Ril

Allis- ) Tine Note Mo. 3.
Chalmers Temperature
Pressure The Ylcensce Is presently working with Allti-Chalmers Corp. to
R obtain qualification data for these motors, This information
Radfation wil] be avatlable for review on completion. X

Aalina

Terminal Block Square D 1828-C19 Time These units will be replaced durina the next scheduled outage.
ELEC-7 Temnerature
Pressure Note No. 9.
RN

Radfation

Control Cable Collyer PL/PVC/ ! The presently installed cable 15 quallfied >y test for expected
tELEC-8 PYL Termerature environment and operatina time. Oualification for an operaling
Pressure time of one hour will necessitate replacinag this cable with

RH cable that is appropriately qualified. Reqiires a schedule from
Radiation the liceniee

Anina tiote No. 9.

Contro) (able Collyer pPL/PYC/ Note No. 3
ELEC-10 PVC




]
Pa tnviron- .
Cospanent Manuf . “".:q C‘:"“' sant hteany
IN jouy '
Limit Switch - Tﬂto EAT4O- X Time The licensee 15 planning to replice these components. Requires a
fLEC-13 80,000 Temperature schedule from the !icensee.
Pressure v
iy Note Mo. 9.
Radiation
Aaina
Termina! Block Square D 1288-219 X Time Ncte No. 3.
[LEC-24 Temperature
Pressure v eration of equipment utilizina this component occurs before the
RH abnormal environment assocaited with an accident has had an
Radiation opportunity to fully cevelop and affect component integrity.
Aqing ENR to evaluate.
Fressurizer Heater h}[ Stltcone | X re Hote No. 3.:
Fower Cable Rubber erperzture ]
ELEC-1S Insul. Pressure v The licensee is pr2sently with General Electric to obtain qualifica-
Iwisted Rt tion docuwncntation. Wis information wil) be avatlable for review
Glass Radiation on completion.
firgid Aaina
Limit Switch HANCO - 02400X X Time Ihe licensee is plannina te renlace these components at the next
BLEC-16 Tesmerature scheduled outace.
Pressure v Hote lo. 9.
RH
Radiation
Aaina
Limit Switch flicro DYE6-2RN2 X Time The Hicensce {s planniw to replace these components., Reguires a
ELEC-127 Switch Temperature schedule from the liceisee,
ELEC-18 O, Pressure v
RH Hote No. 9.
Radiatton
Aatna




