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1. INTRODUCTION.

1.1 General
.

The NRC Office of Inspection and Enforcement (I/E) issued Bulletin

79-013, " Environmental Qualification of Class 1E Equipment" in January

1980. This bulletin hquired the licensee to perform a detailed

evaluation of the environmental qualification on Class 1E electrical

equipment required to function nnder postulated accident conditions-

and to submit a report on this action.

-

This document is a report on the evaluation of the licensee's response

to this bulletin.

2. BACKGROUND AND DISCUSSION

2.1 General .

The evaluation of the licensee's response was accomplished by performing
,

an on-site inspection of selected. class II equipment and by ==4n4ng

the licensee's reports for completeness and technical accuracy. The

licensee's reports used in this evaluation are dated November 1 and

December 1,.1980. The November 1 and December 1, 1980 reports include

| the responses to the bulletin supplaments with the exception of IE

Supplement 3 issued on October 24, 1980.

*

,

, s

.,, .. _. _ . . . - - - - . . _ . . .. . . _ . . . _



_ _ _ _ _ _

, .. .

-2- .

2.2 On-Site Inspections

'

The on-site inspection, made on selected 1E equipment, verified proper

installation of equipment, overall. interface integrity, location with

respect to flood level for equipment inside the containment, and manu-

facturers nameplate data. The manufacturer and model number from the

nameplate data was compared to information given in the Component

Evaluation Work Sheets (CES) of the licensee's report.

.

Components that were ar==4 ned during the field inspection are identi-

fied by an asterisk (*) in Attachment 1. If any discrepancies were

noted between the installed equipment and the correspondent equipment

addressed in the licensee's report, they are discussed in Section 4

of this report. The site inspection is documented by repcrt number

50-338/80-36. The inspection was performed during the week of

October 20, 1980.
'

'

I
i

2.3 Evaluation of Licensee's Report |
1

|

|

Each component as addressed on the Component Evaluation Work Sheeta

(CES) of the licensee's reports was ar==ined for completeness and

accursey to the criteria giverc in the bulletin. This --4 n= tion

assumed qualification. documents (analysis, test reports, etc.) referenced

by the licensee in their submittal are acceptable.

.

The results of this examination are documented in Attachment 1. The 4

6
,

CES page numbers in column 1 of Attachment 1 is the same CES page
r

found in the licensee's report.

-.- . __. _ _ _ _ _ . . _ . _ . . . . _ . _ . _ _ _ . __ _ . _ _ _ _ _ _ _ . . . _ _ _ _ . . _ _ _ _ _ . _ _ _ _ . _ . ..
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3. GENERAL INFORMATION
~

3.1 Identification 0f Class IE Electrical Equipment

h licensee's list of systems was compared to the systems listed on

Attach =nt 2. This list is considered to be a standard list for

Westinghouse, NSSS, PWR reactors.

I,t is recognized that there are differences in nomenclature of systems
,

because of plant vintage and engineering design, therefore, many of

these systems may not exist for North Anna 1 plant or the function of

these systems for the North Anna 1 plant may be performed by comparable

systems with different names. In any case, all the systems of Attach-

ment. 2. were not addressed or (isted in the licensee's report. The
,

systems described in the licensee's report are denoted by a check (

next to the systems listed on Attachment 2. The systems that were not

addressed in the licensee's report are denoted by an asterisk (*).

The licensee's representative informs IE:II that the asterisked (*)

systems on Attach = ant 2 will be addressed in the VEPCO response due

February 1,,1981

*

i

3.1 Service Conditions

The service condition accident environment, HELB/LOCA inside contain-

ment and HELB outside contain= ant are indicated or discussed in the

licensee's report and are based on the FSAR 4 :cident analysis.
,

a
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3.3 Qualification Documentation*

Attachment 3 is list of documents (test reports, analysis, letters,

etc.) used by the licensee in deteminf ng the environmental qualifica-

tion of plant- equipment for North Anna 1. These references have been

tabulated and are indicated on the applicable CES of their report.

.

4. EQUIPMENT DATA REVIEW

4

4.1 Equipment that is considered to meet IE3 79-013 requirements are

categorized as I in the last column of Attachment 1.

4.2 Equipment whose qualified life (Aging) 'is less than the life of the
i

plant is categorized as 2 in the last column of Attachent 1,

4.3 The licensee has identified specific equipment which has been or is

being replaced, modified or relocated as a result of their IEB 79-01B
|

efforts. This equipment is categorized as 3 in the last column of !

Attachent 1.

i

! 4.4 Equipment whose qumHff cation is unresolved (such as, a quat 4 fication |

record search. is still in process, tests are scheduled to determine

qualf f4 cation, additional information is needed by the NRC reviewer to
1

satisfy him that equipment is qualified, etc.) is categorized as 4 or 6 |
i

in the last column of Attachment 1. l

|

|
.
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' 4.5 Equipment that the licensee has identified as not being qualified

required an LER with justification for continued plant operation.

The following LER was received in Region II:
' Subject: Gen Sensor Division -

Contain=nt Level Signal Processes -

.

4.6 Equipment whose qualification (Aging exempted to a certain degree -

see DOR gn4 d=14a= Section 4) is unresolved as identified by the,

licensee is listed in Attachment 4 as Outstanding Items.

The licensee has provided justification for continued plant operation
' for many,. if not all, of these outstanding items in their report. In

many cases, this is provided on their CES or in a special section of

the report. In some cases the licensee states that this justification

is by Engineering Analysis that are available at their office.

4.7 There were no major differences between the data obtained during the

on-site inspection and the data tested on the CES of the licensee's

reports. Asterisked (*) items in Attar h-nt 1 are components examined

dur4ng the on-site inspections. "

5. CONCLUSIONS
. . .

.

Due to the time constraints imposed by 'the Cosuaission tiemo and Order of

5/28/80 this evaluation is based on the licensee submittal dated November 1 ,

+

e
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and December 1, 1980. This licensee's report does not address all items

that may be pertinent to North Anna 1 plant as a result of a bulletin

supplement issued on 9/30/80 and 10/24/80 respectively. Specifically,

information on cold shutdown and T!iI Lessons Learned related equipment

which is received subsequent to 11/1/80 will be evaluated by the EQB of

NRR.

4-

The licensee's actions meet the requirements of the Commission Memo and

Order of 5/23/80 and justification for continued plant operation with

many of the components that have unresolved qualification items is indicated

in Section 4.6. Based on the information available, the Region II reviewer

considers that the justification is commensurate for the areas identified,

that the proposed corrective action meets requirements of the Commission

Memo and Order of 5/23/80 and, therefore, plant operation can continue,

until. these items are resolved as committed to by the licensee.

This evaluation is based on the on-site inspections, the information supplied

by the licensee in their submittals, telephone conversations with the

licensee's representatives, their FSAR, and the assumption that the Qualifi-

cation Documents (Test Reports, Analysis, Letter, etc.) are acceptable.

,,

The results. of this evaluation does not necessarily imply that the equipment

is unreliable, unsafe or represents a significant safety issue; it does

imply that additional information is required. This is indicate by the

applicable categorization indicated in the last column of Attachment 1.

.

b
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/or S = Indicates the item to Satisfactory 4 = Que11rication of equipment unresolved
- or N = ludicates the item to Not Applicable a) Testing schedule but not complete
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L = Lic=nece identified 5 = Equipment not qualified
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B = Indicates the item is below the flood level 3 = Equipment requitse modification (resoluttoa, obieldios, etc.)
/or' S = InJicates the itee la Satisfactory 4 = Qualificatica of equipment unresolved
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ATTACHMENT 2
FUNCTIONS / SYSTEMS LIST

(W) PWR
Needed For Mitigation of Consequences

Of LOCA Or MSL3
,

W 1. Reactor Protection
if . 2 . Safeguards Actuation
W 3. Containment Isolation
v' 4. Main and Auxiliary Steam Isolation
V 5. Main and Auxiliary Feedwater Iselation
V 6. Feedwater Control
V 7. Containment Spray
V 8. Contaicment Air Purification / Cleanup
V9. Containment Ventilation / Cooling

10. Containment Combustible Gas Control,

11. High Pressure Injection
12. Low Pressure Injection

1 13. Accumulators
X 14 Residual Heat Reincval
' '15. Chemical and Volume Control,

-r 16. Pressuri::er Spray
-Y 17. Power Operated Relief Valves
y IS. Steam Dump
t/19 . Containment Radiation / Monitoring
:'20. Containment Radiation / Sampling
u 21 Cepponent Cooling Water
/22. Service Water
V23. Emergency Pcwer

M 24. Containment Sump
V 25. Control Rocm Habitability
7 26. Safety Equipment Area Ventilation
:/ 2 7 . Auxiliary Feedwater
|.< 2 8 . Reactor Coolant

/ ;1 t And %wc u p ! 7) 0 ,, Irt '. s a" M
.
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-16. Boston Insulated ! Wire and Cable Company, Test No. 750008,

Engineering Comments No. 2 66 65-EP , Revision 4, March 6, 1975.

17.,BernDeck, W., Test Report on Electrical- Terminations

Subjected to Design Basis Accident Environment, prepared for

.s
Conax Corporation, IPS-107, 1973.

18. Coni. - Corporation, Qualification of Electric PenetrationJ,

:lo . IPS-441, P/N7280 - 10001 - 01, January 5, 1980.
_

l

Design Qualification Report for Electric Penetration

Assemblies for Marble Hill, IPS-369, June 15, 1979, Revised

through November 7, 1979.
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J

Design Qualification Material Test Report for Materials Used. _ ,

in Conax Electrical Penetration Assemblies, IPS-325,
.

August 16, 1979, Revised through November 2, 1979.

19. Conax Corporation, Prototype Test Report for C.N. DeAlmara:

Power Station, IPS-137, October 14, 1976.

20._Conax Corporation, Maximum Emergency Environmental Test

Report for Electrical Penetration Assemblies for North Anna

Power Stat: ions 1 and 2, IPS-73.4, February 7, 1975, Revised

through May 13, 1975.

21. Radiation Ef f ect Information Center, Report No. 21, Columbus,

~~

Ohio.

Buchanan Product Manual, Insert 2.1 (Rev.) , August 23, 1976.

22. Stone S Webster Calculation No. ES-189-0, Quality Assurance

category I Equipmment, Equipment Temperature Transient for !
1

Okonite Tape Splices, January 30, 1978. l

I
;

1

23. Franklin Institute Research Laboratories, Tests of Raychem

Thermofit Insulation Systems Under Simultaneous Exposure to

1
Heat, Gamma Radiation, Steam and Chemical Spray While i

i
J

-|

5-5 NA1
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i

. Electrically Energized, Report F-C4033-3, Prepared for
.

LRaychem Corporation, January 1975.
P

24 Burstein, N.M., .Witcher, L.E., Qualification Testing of
;

Liquid Level Sensors, Franklin Institut e Research

Laboratories, F-C3834, prepared for DeLaval, GEMS Sensors

Division, January 28, 1974 through November 18 , 1974, Issued

*

March 1974.

Isomedix Incorporated, Component Testing Division,
,

Environmental Exposure of Liquid Level Sensor, preparec for

DeLaval, Gems Sensors Division, November 1975. ;

*

"#
25 . Ra th , J.E., Soston Insulated Wire and Cable Company, to

Gelpke, P., Stone & Webster Engineering Corporation,

Thermccouple Extension Cable, February 7, 1975.

Rath, J.E., Boston Insulated Wire and Cable Company, to

Wright, R.D., Stone & Webster Engineering Corporaticn,

Radiation Resistance of Cross-Linked Polyethylene,

December lu, 1971.

I

!
1

I
1

1

I

i,

5-6 NA1 *
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| Learn, J.R., Boston- Insulated Wire and Cable Compans, toj. _ ,

Wright, R.D. , Stone & Webster Engineering Corporation, 300 V'

Instrument Cables and 600 V Control Cables, January 17, 1972.

26. Westinghouse Electric Corporation Report, WCAP-915 7.

i

27.' Westinghouse Electric Corporation Report WCAP-7744, '

Envirchmental' Testing of Engineered Safety Features Related |

Equipment, NS-CE-692, September 1970.
.

28. Namco ' Controls Ccrnpany, Inc. , Qualification of Namco Controls

Limit Switch Mode EA-180 to IEEE Standards: 344 (1975) , 323

(1974) , 382 (1972) , March 3, 1978, Revised April 7, 1978,
t

29. Stone S Webster Calculation No. ES-197,0, Namco Limit Switch'

Surface Temperature Transient During a Main Steam Line Brea.k,

March 3, 1978 and March 16, 1978. |

30. Environmental Test of a Solenoid Valve for Use in Nuclear

Power Generating Stations, prepared for Stone & Webster

Engineering Corporation, September 1976.

31. Anderson to Stolz, Westinghouse Electric Corporation,

NS-TMA-1950.

..

5-7 NA1 ,

.

- . . , _ . . . . . -,.,.m...,.-,..,.-- - , ~ _ . . . . . . . . . . . . . , - - . . , . _ , _ . , - . - . _ - _ , . . . . - . _ - . . . . _ _ . . . _ . _ . . - . _ . . . . . . . . . - . . - . - , . . - - .



_ _ .

. - t

32. Anderson to Stolz, Westinghouse Electric Corporation,
.,

NS-TMA-2120..

33. Anderson to Stolz (Test) , Westinghouse Electric Corporation.

34. Rosemount Report 117415.

.

'

.
>

35. Stone & Webster Engineer ^ing Corporation Specification for

Motor Drive.n Centrifugal Fans, NAS-308, July 30, 1971,

Revised through June 30, 1977.

36. Schumacher, W.S., Aerovent Fan Company, Inc., to Krechting,

J.E., Stone S Wetster Engineering Corporation, Fan and Motor

~ Enviromental Qualification, TLX, March 29, 1979.

37. Aerovent Fan Company, Inc., Reply to TLX Inquary.
.

30. National Electrical Manufacturers Association, ANSI / NEMA

Standards Puclication No. MG1-1978, Motors and Generators,

Revisicn No. 2, May 1979.

39. Sheets , M .W . , - Topical Report on General Electric Vertical

I:: duction Motors, Inside Containment Recirculation Spray Pump

Motors - Surry Power Station - Second Addendum to Cover Heat

-

5-8 NA1
.
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Aging, Radiation Exposure, Vibration, and Steam / Chemical
. . ,.

Spray Exposure Qualification Test, NRC Docxet Nos. 50-280,-

and 50-281, June 12, 1973 and July 23, 1979.

40. General Electric Company, Inc., Vertical Motor Products

Section, San Jose, California, June 12, 1973, pp 36-64.

~

%

41. Letters from Union Carbide, Belgium, New Jersey, dated

December 19, 1957, and January 22, 1968.

42. Anderson , J . to Krecnting , J .E. , TLX , March 28, 1979.
.

,

43. Stone S Webster Calculation No. ES-215-0, Cable Temperature

Transient, August 10, 1979.'"

44. ASCO Catalog No. 30, September 1979, p 8.

n5. Stone & Webster Calculation No. 11715-ES-169-0, dated

March 10, 1977.

46. McCarthy, P.T., Klockner-Moeller Corporation to Brunner, R. ,

Stone & Webster Engineering Corporation, Radiation Exposure

Test, March.16, 1979.

...

5-9 NA1
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* - i 7., x0 5 31'a3CC t Catalog Iniarmation.
t

|

* 1. DaytG3 s' D.M., 'AnoblC. brohn bcVeil, to clunne!, R., dtolac b
L vels,,

Nt.:ter rng:neering Lorporation, L:,hi- 3 e.3 -xa c16 ti va e

Maren it, lw73 and Apr11 25, 1y7s.

av. Limitorque Corporation, Limitorque VaAve Actuatoru Ior Class Rev. 1
is Service, outside Primar y .- Cont ainment in .uuclear Pvwer 11/01/c0 1

St4 tion ' Service, Tesc xeport No. o000s, Project No. o004c1,
tuy lu , 1970,

t

5 0 < n:1ce: son, m., Canacy, V., deat and SnrinxaLle Procucts for
rioclear - Power, xnycnem heport- No. 71100, nevision 1,
May 1974.

t

bl. i.P.dd T Ex0 haycnem xeport nT:150s/1.

|be . Al ssG xeport N139 T11200uz. ;

letter to nc.Ar.er, f.P.,b3. mell, C.,taeneral miectric, venco. 2

stone o henster rng24eering Cc,rp ara tion , .vutsice
-

r.ecirculation spray %cors , April 10, 1979. ;

,

d. apecitication :or xec1.rculation . spray Pump aAS u, narch 17,

197v. 7

55. Westingnouse rlectric' Corporation,_WCA/-ca+1.-

5c. L.'mitorque arporation, Nuclear qualitication Isata zur sarot*;
helatec service, NVOS, Ncvemoer 1, 197y.

t "' s Westingnous e Alectric Lorporation, No-CE-7s5.

5. , , VsPCO dusic.ttal No . s bSA Ior NA 1 afic aA2, Nuv eniner 1, ,y73.

by. Fr c.n r.lin Institute xesearen nacoratories nepc: t y-t ias,

anVironhiental TuSt oI & doleJ4o10 h1Ve IoI doc in huCaus;

tCWer W neIdLing dt.ationS.
L

C3. he bt Ultgno ub e f.lectric Corpordt &on , .'16-b b 7 7 U o .
i
!

c1, naycnem letter, April 24, 1379. ,

S . American e.nvironments C.c mpany , neport uo. uin-la.773-1,

yentuary 3, 1s73.

b 3 . avsemo un t orcering inrormation for hucei 113 e eressure
TranShtatter s , J une 1v7o.

<
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e4 Virginia Llect.ric anc Power Company , Purenuse 01cer L-14d o , ,

'

June 14, 1977.

oS Varg nla slectr:c and Power Company , Licensing a.nc Rus11ty
, ,

AS$drance, cert 1ricate or Comp 12 ance :or ziectrical/Pueumane i

Transmitters. j
.

I

co. Rocxtestos Company,. Quallrication or rir ewall ill Class _1 1

slectr Ac Cables, June 24, 137o. !

e7. Aron, Milton, DeLaval bems censor Division, to Muryny,
Artnur, Stone c., Wenster i.ngineering Corporativ:1. ' Ma'r 7, 1974-

ob. Westin9nouse slectric Corporation, NAW-Jo01, July es, 13eu. ,

os. Manu:acturer nas ceen contactec lor veri:1carion or F.ev. 1
11'01 3qua11I1 canon cata. / f

70. Isomec.tx Incorporatec, qualiricanon Tests or dolenoic Valves
Dy Environmental sxposur e to sievatec Temperatuit., naciation,
Wear Aging, Selsmic Simulation, Vitration encurance , Accacent
asidiation and LO.*ms-Cr -Coola nt ACC1 cent (LUCM) simulatson,
Automatic bwlten Company, Test heport in., . nydelo7sM a,

Revision A, Marcn 1978.

71. Automauc switen Company, 3- and 4- Way :.alenoAc valves ,
Catalog No. NP-1, .hrcn 197b.

72. Franx11n Institute Researen Latoratories, hna A xeyort
r-C314S, September 1971.

,

73 Lase.y , J.s., Uxonite Company, to xellly , P., :. tune r., hecster
sngineering Corporanon, suu]ect: Nunau-Voo4, anvirona. ental

Vaall Acation of UKonite CaDie, bortn Anna FoWer .' Cation -
Units 1 and e , catec August 41, lydu.

79. see re:erence 72.
,

13. nearn, J.h., moston Insula:ec Wire and Cat.;1e Comisa riy , to
nelliy, P., Stone & Weoster r,ngineering Cvqaration,
sun]ec t: NUN G-05co, snvironmental Vual A: 1 canon, t.orta anna

Unit 4, F.U. ha-leo 5, cated July 25, 19s0.

7o. ooston Insulatec Wire anc Cacle Comp &L'r , Autoclave
Test: Nortn Anna-Luta C.onditions, test Sv. e714, January 14,
1974.

7 7 . Linu.torq ue Corporauon, Limitor.que VaAve Actuators Iv: mWa
scrivce, Nuclear Power Station quall:Acution T)pe Test
neport, Pro]ect No. b O O .s 7 a A , May la, 197o.

/s. rullaceipala Gear corporauun, ror Linu.co1 ut Corporation,3

Test oI Limitcrque Valve Upel ator to heet uencraA

5-11
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Requirements of an Electric Valvo Actuator in Nuclear xeactor' gey, 1
cont 412anent. Environment, sngineering Orcer No. e00198, 11/ci/gc
January 4, 19e9.

" ' 79. trant.11n Institute Researen Lancratory, quallrication rest CI
14.mitorque Valve Actuator in a s t e n:a Lnvironment, Final
xeport F-C3e71, Fecruary 1972..

a0. Dr an , J.a., Limitorque Corporation, to xelliy, P., c, cone o

Webster sngineering Corporation, subject: guallricat.lon
InIormation, Nortn Anna Power--Plant Unit 2, VsPLU F.U.
4J409-autorque O/N 3F104e, dated deptember 19, 19eu.

'61. Urac, J.a., famitorque Corporation, to xellly, P., s tone t,

Webster engineering (.or por ation, subject: qua11:1 cation
Inrormation, hortn Anna Power 1 station Unit e, VsPCU P.U.

Limitorque U/N 3F104 o, cateu uctocer 21, 19e0.43469 -

oz. Uran, J.S., L.uu.torq ue Oorporation, to he111y, P., stone t,

Wecater tagineering Curporation, sun]ect: vuaAirication !

inrormation, Nortn Anna Power Station Unit 1, VieCU r.o. :

44*69 - Limitorque U/N 3F2144, cateu uctocer 44, 19ev.

1
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Licensee ))g yYk h.A,tpn $

CES ITEM DISPOSITION Disposition
ongoing Schedule, ,

Page No. ; (See Code)' Replace Modify Analysig Other Notes

I. W Vi 1
,

'

2 SV V 1

/2. />10 V V I 2.

/3 MTR v | 2
1
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,

*
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) D h

\2
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|

|

\ hA NbW V 1
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k/ SV V 1
42 sv V 1

43 SV V 2
4H SV V 1 :

,
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I
!
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4 7b SV V 1 ^

'

4' 7 c SIl L- L
/3 0' S*G I V I 2
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| .1] /33 fV V

| S l/ I .1/34 v
f

i /35 I sv
,

!1*

I |1
_

/3 (i $V V

/39 |SV \ 1V >

| J4D | S') V 1
1

! / 41 SI/ V d.<

| 143 SV V 1

/44 SV V 1

/J/s .6!) b~ L

/ 4 6, 6 !) V 1

/H 1 -5 V V 2 :

/4' {/ SV V 1.
.
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1
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North Anna 1

Attachment 4 Notes
.

1.. _Itemtobereplaced;-licenseeidentifiedjdispositionschedule
'is identified on specific CES or Section.6, " Conclusion" and,

the' Response.to Supplement'2, 79-013 "Section 7", of the report.

'
2. Testing scheduled but not complete, or qualification record

. search is still'in progress; licensee idenrified. ,

.

e

CODES:
. i

SV - Solenoid Valve
MOV - Motor Operated Valve
MTR - Motor
FT - Flow Transmitter

MCC - Motor Control Center
EPA - Electrical Penetration Assembly

CBL - Cable
LT - Level Transmitter
TE - Temperature Element-
PT - Pressure Transmitter

T&C - Terminations and Connectors
-SG - Switchgear

STRN - Air Conditioning Self-Cleaning Strainers
MOD - Motor Operated Damper

H2RC - Hydrogen Recombiner
'H2A - Hydrogen Analyzer ,

LIT - Level Indicating Transmitter
'
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