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Washington Public Power Supply System
" P.O. Box968 3000 GeorgeWashingtonWay Richland, Washington 99352 (509)372-5000

Docket #50-397

September 15, 1982
G02-82-782

Mr. A. Schwencer, Chief

Licensing Branch No. 2

Division of Licensing

* U.S. Nuclear Regulatory Commission
Washington D.C. 20555

G omw o ww o

¢ Subject: NUCLEAR PROJECT NO. 2.
' QUALIFICATION OF SAFETY-RELATED ELECTRICAL EQUIPMENT

Reference: Letter, D. F. Ross (NRC) to 0perat1ng License Aop11cants,
' "Qualification of Safety-Related E1ectr1ca1 Equ1pment"
dated February 21, 1980 oL

Enclosed aare twenty (20) cop1es of the WNP-2 Env1ronmenta1 Equ1pment

Qualification Report for Safety-Related Equipment. This report w111
be incorporated*into an amendment to the WNP-2 FSAR.% -

j//éfZ:— ng;h,ggq / A
G. D. Bouchey, Manager E

Nuclear Safety and Licensing -

‘cc: R Auluck, NRC i N
: WS Chin, BPA (399) -
] R Feil, NRC
| ; JE Kennedy, NRC
M Yost, EG&G
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ENGINEERING REPORT

e
-

WNP-2 ENVIRONMENTAL QUALIFICATION REPORT
FOR SAFETY RELATED EQUIPMENT

PREPARED BY:

Jf L. sullivan, Lead Engineer, Equipment Qualification

PL . e~ 9/iz/22
R. L. Abbott, Lead Technical Reviewer, -
Equipment Qualification

aeerovep ov:__ J€ Wl s 743/22

J.té( Rhoads, Program Mahagef,*Egufﬁment Qualification

5 N MWK ‘1/14(97/ ﬂ

U aas . .
B. A. Holmberg, Manager,. WNP-2 Engineering-
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1.0 INTRODUCTION

" The original equipment qualification requiréments for Washington Public

Power Supply System (Supply System) Nuclear Project Number 2 ((WNP-2) were
described in the PSAR. These requirementg specified that NSSS equipment be
designed to good nuclear industry practices and Balance ‘of Plant equipment
be qualified to IEEE 323-71. Initial equipment purchases: were made to these
requirements. L

“ \
o

In November 1974, Regulatory Guide 1.89 was issued identifying IEEE 323-74
as the genera]]y acceptab]e level for qualification of Class 1E equ1pment.

Based on construction permit requ1rements, the Supply :System was. not’
required to upgrade the qualification status of the equipment. - A review was

made to determine the impact of the revised requirements. Based on this
review, it was determined that there was not' a need for general upgrade of
equipment. Lo

NUREG-0588 (Reference 1) was issued for comment in’December‘1979 to promote
a more orderly and systematic implementation .of equipment qualification pro-
grams by the industry. It also provided guidance to the NRC staff for its
use in ongoing licensing review for new as well as for the near-term-oper-
ating license plants. The WNP-2 Construction Permit SER was issued prior to
July 1, 1974; therefore, the basis for the WNP-2 review was the Category II
requirements. :

In February 1980, the NRC requested (Reference 2) that the Supply System
perform a review of the existfng environmental qualification program to
identify the degree to which the program complied with the criteria and
positions in NUREG 0588. Deviations from the NUREG were to be justified.

The Supply System provided comments to the NUREG in April 1980, taking
exception to certain criteria and positions. Revision 1 of the NUREG was

issued with answers and clarifications to the Supply System's concerns as




we]'l as other concerns,mmsed by the industry. Resolution of these concerns

are still underway with a conclusion to be achieved as part of a planned
rulgmakbre omsthis.ctssue.,
-52F3H ol myc™se un
Ihquﬁygp&quyﬁiqm%hasnundertaken an aggressive equipment qualification pro-
vz SNt assure ghliflass. . 1E equipment is qualified to NUREG 0588, Category
II. . ClasmiLEtequipmenty:at WNP-2 have been identified. Normal, abnormal and
accident service conditions have been defined for plant areas that could be
BResed e hansh enyinonment. A detailed review of the available
qualification data has been made for the equipment in harsh environments.
Actions have been initiated to upgrade the qualification documentation where
defic{qggéiyvi to..regualify,components, when necessary. This report
descr1bes”¥ﬁ%‘Méfﬁbdofggy gnd summar1zes the current status of the equipment
quahfma,t}g}aac\t‘w{hé. ,
. JgnsmpoNtvie 3
This, report also provides an.analysis of the capability of operating WNP-2
durfilg JAPP{ A& I perfodsbetweén“September 1983 and November 30, 1985. This
Just i cetignt oy IntekeimOparation identifies critical electrical equipment
required for safe ‘dper&tion.- It also identifies equipment requiring further
environmental-qualification corrective actions and establishes the priority
for souynen\etr orinéntidT aquidl #ffcation activities until commercial operation.
-f7qg9s 0% 2nofdoundent ciw -
amsey2 Josig LA Wb onvpeny”
~BMICYNT T 280vw0¢ 3T . L& v
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2.0 CLASS 1E EQUIPMENT L1IST ‘#3000 ~afde 2t iiew
o 00w yswrsenn jfiads

~g
A 1ist of all Engineered Safety Feature Systems and- assodidted GTdssTp u
equipment was prepared. A1l parameters required to perform ‘the qua11f1ca-
tion evaluations have been determined, including“normdl:*antii&dcideritIopera-
tional requirements, operating time and manufactu}e”g'aggéf‘"TﬁE“deﬁﬂﬁEﬁts'
locations have been verified to fully define the serviceiicondfionstJ < 1E

o

. Driagn avivise Fnabtons
Class 1E was defined according to IEEE 323-74 (Referéhce'3?”“1%e"f611dW1ﬁg
def1n1t1on was used: el oubt STED murfeetiisen

ae s eead avnd sagrine

-w»r,-

The safety classification of the electiicequipmehtsard sﬁgtems Frely
that are essential to emergency reactor, shutdown,ﬁcqptginmenbp¢r' &t
isolation, reactor core cooling, and conta1nment and reactor ..

heat removal, or otherwise are essential in prevént1n§”sign1fﬁ-" BLf
cant release of radioactive material to the environment. - ’

1

5 reofeong orfh dxopay eid
Instrumentation for the operator to follow. the course.-of; @nqu?}dGQtAﬁﬁ%un

also defined as Class 1E. This includes instrnumentation identified ids @i
result of TMI-2 Lessons Learned and Regulatory Guide l¢3753: ~0 beliyoa~

p3 o FIRSCVFIBUG [aInsmio~Tye
Based on this definition, specific criteria were idevelqopedinka~determine yo*
the equipment that is Class 1E. The criteria and instructions for. appli--
cation of the criteria are contained in Reference 4. A1l plant systems
were reviewed in accordance with these criteria. The sources of informa-
tion for the review were the FSAR, Technical Specifications, System:Flow:
Diagrams, Electrical D1agrams and Technical Manuals. - The review, identi-.
fied the Class 1E equipment in each system by equipment number. -

Additional operational data were determined during the documentation
review. The following information was determined for each Class 1E
component: o -t P

a4

0 Use. The equipment use during accident and/or normal plant
shutdown conditions. This field is based on the categorization

of equipment suggested in Item 2, Appendix E of NUREG 0588.




o  Safety EuMnctionT The Class 1E function or functions a piece of
equipment or system is required to perform or monitor. Safety
(s <0% tfam'cmsi;orts:cinclude emergency reactor shutdown, containment isola- "
21 22s[ 0 biom ﬂ‘emtom core cooling, containment heat removal, reactor heat
.sd‘emow&h‘and prevention of release of radioactive material to the
,gny1 ronment.

0 Required Operating Time. The time a component is required to be
. -gess smfungbional ion retain its pressure integrity following a Design
2 sub eBasishkccident .7q
& )")ﬁquﬂﬂ .6 bng & 57 s :
he -ppri'ea*mmmof‘ these def1mt1ons and the codes used are fully descmbed

in Append1x A.‘ '

A.rrJiant?.svad:kdmmmas'penfonmed to determine the manufacturer's data for

Class 1E components. The walkdown included verifying manufacturer, model,

serial number -and location. These data were obtained directly from the

nameplate for installed equipment. Equipment in the warehouse or on order

was identified through applicable purchase and recewmg documents.

od [lrw paibliud wwsax~ + o0 *

Duiriragl the Watkddwii,! the'clocation of the equipmeént in the plant was docu-

mented to assist with the definition of the required service conditions and

the calculation of the integrated radiation exposure.

afld nt s2peunT Ir”

The- oper‘affohqf’ ?napufac‘:turer S and location data for all Class 1E equ1pment

were tabulated and computemzed. For the purposes of this subm1ttq1 th’e

Class-1E equipment that will experience the environmental conditions of

design basis accidents for which it must function or through which it must

not fail are provided. ' This list is included in Appendix A.

enibnos0s, bant?seb avs raatn. <3

ClasgsilBcequipmeritiwhich willi experience the environmental accident condi-
et gy fand: ¢eEnrifad B iri~dny‘manner and not be detrimental to plant safety or

aceidéntani figativmeis priovided along with the Just1f1cat1on in Appendix D.
01 zitavisne ofFtoasge Fefy "W




3.0 ENVIRONMENTAL SERVICE CONDITIONS visTs? . .
L IGamalipe

W

The normal, abnorma] and accident service conditions'werexdefined for all
areas of primary conta1nment and the reactor building-contairring"Class 1E
equipment. The service conditions were defined as-'desoribed«bedow.

KR T e B QU
3.1 NORMAL AND ABNORMAL CONDITIONS

Toesall Lenrupefi | &
The temperature, pressure and humidity ranges expected duriing:mormal opera-
tion were defined based on Reference 5 and 6. Abnormalicdndiitions due to.
temporary HVAC failure are also defined in Reference 5 and 6. Appendix B
presents the normal and abnormal conditions' for primany containment’and the

reactor building. - A ovioreaeh uv

The 40-year normal radiation dose is included 'in. the radiation:doses?idis= "

cussed in Section 3.2.3 of this report. ot Lsinenogmen i zeft.
| ) v rnaet ong radonee LaTnaz

3.2 ACCIDENT CONDITIONS - HARSH ENVIRONMENTS . . mavlerzapi-ret oiplusms,
ron ABGOMET DSFITANGLE 2w

The primary conta1nment and most areas of the reactor building will be
exposed to a harsh environment following a postulated; LOGA/HELB: 2:A harsh.:’

environment is defined as: Ty 7 N3iw Feizes ¢l buigsm
Lo &RE o aebieiusd sl sal
An area that would be exposed to a significant increase in the

maximum temperature, pressure and humidity dur1ng,des192 PF%E%-q AT

events ARD/OR the total radiation dose (norma1 "+ *4¥¢ dent’ o
above 10% rad. 3 MTmsn Do h:I«iu(: a8y
vooo ) snsmabeps 31 E2a00

3.2.1 Temperature/Pressure Inside Containment . % c.pehionos 2fend agizal

|
e Loarin >r~c§ =l l“: 345t

The accident environments inside primary conta1nment are defined according
to Reference 5 and the WNP-2 FSAR (Reference 6).  Theraccidentiprofiilessil
presented in Appendix B, were determined.from a General Electnic analysis:of
the response of a BWR Mark II containment to:za full, spectrumcafiipossiblens -
LOCA/MSLB. This analysis was modified by a WNP-2 plant specific analysis to




presents aprafiiite; that,,is representative of the response of the WNP-2 con-
tainment {Reference 20).. The accident conditions due to a main steam line
break are included by the specified profile. G
" .aerob fnamgiups edr o

332.2necSprayw nf (sa2e. 1 -

-32{60 28w Inenmogqmes 7 f

Operatoresinitiiation of d demineralized water spray could be used in primary
C@_ﬁtﬁﬂmﬁn@@toﬂl‘{?ﬁ{z 4o mitigate the effects an an accident. No credit for
this operatorrmaction hast been taken in defining the temperature/pressure
conditions inside containment, however, spray impingement on affected Class
dExequipmentt has’ beemievaluated. ) . .
swaqen Al %e & xioracs

3. nRadiationdnsides.and: Qutside Containment

s #6A3 befon ed biven -

Thegacc idendr: nadd abdon: environments in the primary containment has been
-defifed wocordiity cbo ‘Section- 11.B.2 of NUREG 0737 (Reference 7) and

NUREGy 0588;,f Revi, dxs iThe calculated accident environment is based on the
most severe nonmethan:istic design basis accident during or following which
equipmentv must function. This includes consideration of the entire spectrum '
of FSAR Chapter 15 accidents which can 7ead to a degraded core condition.
The source term assumptions for postulated accidents are consistent with
thosesdefliand rin” NUREGII0588 -and Regulatory Guides 1.3 and 1.7. The source
M MiiFe Xdd GUTatied ising the ORIGEN code (Reference 8).

22510 ol .fgog nofzzaact &« : .

Furé tHe reviéw rperformed:-in .this report the radiation environment in the
Preimarg coitt atrimentswas idefined per Reference 19. This is a plant specific
evaluFEtiorE. & iREfErence 19 "contains the methodology and results of this
evaluation. The results of this evaluation are provided in Appendix B for
genenghrea’s off the colitainment and Reactor Building and also in Appendix C
"Fdﬂflé‘dé!‘?u‘éﬁéif-‘iﬂi’@”éwfﬁhlent“:

‘ (81 saneNsTof., nwhi(i

The radiation environment in the reactor bui:Iding is defined according to
SectiGiP LI 3B S22 7 tNUREG 20737 (Reference 7) and NUREG 0588, Rev. 1 and
1’do*lfudesfsbhen%umft’oﬁ':'dfre’dt accident gamma dose, airborne gamma dose and
40-year normal gamma dose. The airborne dose is conservatively based on the
maximum primary containment to reactor building leakage rate.




Airborne activity in both the containment and reactor :bui1ding:'wass cHF=1+"4
culated using the plateout assumpt1ons of NUREG CR-0009 :(Reference :9):ii:r 32
] - e Dt Tael ane dpsepl
The reactor building was divided into zones to define the equipment doses.
The worst target (Class 1 component with the highest dose) in each:Zorle. was
then choosen. The total integrated dose (TID) to thi§ component was calcu-
lated us%ng the QAD-P5A computer code (Reference-lO);c'Thi%ﬁTID'Wasﬂusedfﬁs
the required qualification level for most equipment /in the%zohe ’ﬁ%n*Cagés
of multiple components specific TID's were calculated forawszoneisvage 767
st 23t antend enariiioen
The methodology and results of the zone dose radiatiom:evaluatiowsxare-docu-
mented in calculation packages in Reference 11. Appendix B of this report
contains a table of the radiation doses inside primary icontainmeht:and: the
radiation zone maps for the reactor building. It should be noted that the
containment and the reactor building radiation: levelssare:six: month intevty
grated doses. Doses for equipment with shorter- operdting ibimes,waredeter-
mined from the calculated packages in Reference 11 and are defailedhiniz&ilt
Appendix C on Equipment Qualification Report -Summary.:SheebSsnos s~zvar fau
. RNt H5 I Y ?namﬁ?qﬁw
3.2.4 Flooding Coreg i 31 vsaesad $A23 e
’ CFTLUTLEZE ST DUiUsE ant
The top of the main vents from the drywell tOcthersuppresston.pooiwaree_nd*
approximately 12 inches above the drywell floor. This gist:the: maximum filood
level since any excess water would drain to the suppression pool. No Class
1E equipment or connections are located between the :diaphram-floor; and the;
top of the downcomer vent pipes inside the wet:well ;exceptfionthe wetsaieil]
level system which is totally enclosed in a water@tightueonduﬁt System. avs

Jtnzay sdY Cgoblanisvs

As required by NUREG 0803 (Reference 15), the effects due,to line breakssin
the Control Rod Drive system have been eva]uatedqarNoxsqfatane}gteqngguap-

ment would be submerged due to a break in this system (Reference 16).

’ ’ srasstynscinoifethrs wd¥
The possibility of flooding in the reactor bu11d1ng Adscurnently underr-5s
evaluation. The reactor building flooding ana]ySJSyw11%xbemcpmpﬂetedhahdn‘
L el ipfesg reRon neay-le
R PR t e SRGA (-1 Lo [ T R S




affected:squipnient tidentified by the audit and available for NRC review.
SFhesiprocedurebering used -in this evaluation consists of the following
sequentriabstepst et - 0

i , .
; ~oz ey Salcuilatessthes maximum source flow (gpm) for each room.
} A
‘ bo3ne2evg s enels o
2. Calculate the water depth using the following assumptions:

P wotteey drloor area wused to determine water depth excluded floor
21w 2anti ye-opening areas, in order to allow for curbs and lips.
0 Twenty minute operator reaction time was allowed per NRC
{¥ped enrl Question"211.059.

(0] No exit flow was considered.

. 3.. Perform a field walkdown to identify room exit paths (for drain-
; age) and equipment located below conservative flood level for

\ impacted areas. "
ad biuod zsnd esLvn I, -

: & xIReEL1dUdte Flood Tevel considering water exit paths.

26 [50Ud TP equpment'st 111 flooded following recalculation.
nF 2sifYoNq ovpazeni\iqur: o7
. F6.10M Perfoing Srsafeéi-shutdown analysis.
, 2InAm6GMOd 0 or i 2hur
e3¢ “OYQQE §E ilooded Equipment required for safe shutdown.

8. . Protect, relocate, or qualify equipment required for safe shutdown

‘: - 241357 03 fR %S iifacted By ‘flood analysis.

: swogert.2ind Yo L oo

& 32U Menperture/Pressure OQutside Containment |
“efya bsbrveva nctdadner .

'Clas€"EE 8Guipneriti“in®“the freactor building could be exposed to two postu-
lated accident types: a LOCA/MSLB in primary containment or an HELB in the

o




reactor building. These conditions were determined from .References:diys6;5z
and 12. As exp]ainéd in Section 4.0 of this report, equipmentstis;evaluated
to the worst accident environment in which it is required to:function.stsax

A LOCA/MSLB in primary containment would cause an «increase:iimthe reactor
building's temperature and humidity. The maximum conditions are presented
in Profile 4 of Appendix B (Reference 21). , it sraiun’ed

The effects of all postulated high energy line breaks inuthe reactor
building were determined. Breaks in the following..high :energy lines were
considered: |
.,'p’!_z'"a‘;? C
26" main steam line (envelops feedwater® line break)
4" RCIC steam line

6" RWCU steam Tine QY e

4" RWCU steam Tine

4" Auxiliary steam L T N

3" Auxiliary steam ShE DOL L 9uB
oot baddagwt

Temperature/pressure profiles were developed for:all areas that could be
affected by these breaks. These profiles are presented ;in.Appendix B

The accident profile due to a main steam Tine break in;:the,steam: tunnel was
determined from Reference 5. The remaining temperature/pressure profi]eé in
the reactor building were developed using the RELAR4 and, COMPARE: MODIA
computer models (References 13 and 14). Detailed modeling of compartments
and fluid flow paths were made. Heat sinks were modeled.us:ing :@appropriate
heat transfer correlations.

7 Aol S

A safe shutdown analysis has been performed for a11 postu]atedracc1dents.
This analysis is contained in Section 6 and Appendix D of this report
(1abelled “"Justification for Interim 0perat1on" (310)..7-Al;sitemsysin Table B
of the JI0 will be evaluated and qua11f1cat1on documénﬁ&f?&ﬁ‘ﬁgazqaéd prior
to full power operation. Corrective action planned on-:theseitems :areq={:

provided in Table B. ' © . rsevx Spobiass burs!




3.3 MILD ENVIRONMENT AREAS IN SECONDARY CONTAINMENT

¢:A. misld; enyjixonment,;is an area in which the maximum temperatures, pressures
ancl_., i‘.".“Lj.‘,ja".J"xy Arg Enoj:x,ga;(pected to change significantly during or following
sdesigmbasjs events.., In-addition, the cumulative radiation dose to equip-
ment in- these areas is below 104 rad (Reference 17).
23400588 nofdslieipne ~r .
Somg,;g_fs the,motorcontrol center rooms in the reactor building are classi-
fied:.as: mild, environments. These rooms are isolated and serviced by Class 1
HVAC systems so the temperature, pressure and humidity conditions will not
change significantly. Also, the total radiation dose (normal + accident) in
these rooms is less than 104 rad.

The following service ,conditions for these areas have been determined:

Thax = 1qg°F
Pmax = atmospheric

R.H.max = 90%
31 22570 eify ~ot Radiation Jess than 104 rad. TID
222h seli ,evobasv doemc - o ’
‘Seqﬁﬁpnyﬂﬁggﬁ-gﬁgmigesgthq Supply System's position on environmental
.qugﬂ@ﬁﬁgqtiqnxof;sqﬁepy_re]ated gquipment in a mild environment.

not3sortifeup niverey .
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4.0 QUALIFICATION METHODS . . Wif'iVA¥ Grim %,-

The purpose of the equipment qualification evaluations ‘i ¥o¥ensuré that all
Class 1E equipment will perform its safety function during 3¥s WhetarTed™*
period and in the harsh environment following a LOCA or HEIB? TfaccompTish
this, the Class 1E equipment at WNP-2 was evaluated in accordance’ with the'
guidelines in NUREG 0588, Category II. The Equipment Qua]ification Reports
in Appendix C summarize the evaluations that have béen-per¥oriiedi®’ Backup™”
documentation and calculations are contained on file at*the 'Supply! Systém's

offices. St G ominerove O
WOSNSLy TILLIE SRanSD
4.1 EQUIPMENT EVALUATIONS ‘ grel gt oamert s2 .

The following steps are involved in evaluating the qualifitdtidn 6f the ®
Class 1E equipment:

a. Data Collection

Available test data and analyses were sought for the Class 1E
equipment. Data sources included the equipment vendors,, the NSSS
supplier (General Electric), the architect/engirieer “(Burns¥aidst
Roe) and other utilities with the same equipmert 3~ Additionallys:
the Supply System is participating in the generic qualification
activities of the BWR Utility Equipment Environmental Qualifica-

tion Group and the EPRI Equipment Qualification Data Bank.

b. Acceptance Criterija Definition

The acceptance criteria to which Class 1lE equipment qualification
plans, tests and analyses are evaluated have been developed.

These criteria are based on NUREG 0588, Category II. The Supply
System Engineering Procedure, titled "Acceptance Criteria for
WNP-2 Safety-Related Equipment Qualification" (Reference 18),
documents the criteria that have been developed. Section 4.2 of
this report highlights the major points of the acceptance criteria.

- 11 -




_,;g-;c i G pDocumentation Review

(d (M Chie It e
. »f imun beds-quadifiication data are evaluated to determine whether‘ the

~tuns zind £Auipment is,qualified in accordance with the acceptance criteria.
25 bSupplementary analyses are performed to complete the documenta-
tion, when necessary. The Equipment Qualification Reports in
Appendix C summarize the evaluations that have been performed.
- iy dpsezsye od Bluor ¢
,~snidnoysResolution of Qualification Deficiencies

- A0 bsipiudent .
e iae Dy cases where insufficient documentation is available, requalifi-
menre bap Latdion, is-initiated. The requalification method is chosen based
on a number of factors, including the available test data, the
severity of the accident environment and the complexity of the
decd dpsmolomponent.. «Evaluations, such as analysis of the materials of con-
ar3raugs astruction: and failure modes and effects analysis, are performed
artt ~ phen,required. Replacement, testing, shielding and relocation are
| also used to resolve qualification deficiencies.

4.2 TECHNICAL APPROACH

-The; techmicaly-approach, contained in Reference 18, was used to determine the
qua)]g»fyg:gf:i@&(]rg_yg of- each component. This meets the intent of the guide-
~ liinesynpNUREG. 0588 ,~ Category II, and in many cases are more conservative.
E 28w LCNOITEDAGT ©hi
. ;The- sie,]ecj;ﬂo_n,qfu,quahﬁcatwn methods is based on the severity of the acci-
-dent conditjons and, the. function of the component. Two controlling types of
harsh .envinonmentss-have been determined at WNP-2.
anw IsvaweH
aucrisuilvs Segvere:Harsh environments--This environment is created by a
Nst,L({CA/ySLB inside containment and is characterized by high temper-
3253 &turessyhigh pressures, high radiation levels, steam conditions,
~v03vog bsi00Zrelative humidity and possible demineralized water spray.
This condition is found only in the primary containment.

' |




2. Moderate Harsh environments--This environment.isicw¥éated by’ a high
energy line break outside containment and is characterized by high
to moderate temperaturés,'steam conditions and«%ﬁéréﬁgéd humidity.
Neither high pressure nor high radiation are pré&&nt:h this envi-
ronment. Flooding analyses are currently being*prepared: as
described in Section 3.2.4 of this report. “oiv .nCid

» weBnsgaud

These conditions can produce harsher environments than would be present dur-

v

ing normal operation. With the exceptiqn of the SGTS,.Hyaﬁoﬁéﬁﬁkecombiner,
and ECCS spaces which have high radiation levels during postulated LOCA '

conditions, the Reactor Building is characterized by moderate’radiation,

......

temperature and humidity levels. Significant changes in pressure and steam
conditions would not occur. TUoowm3Et 8 B

e A
In conformance with Appendix E of NUREG 0588, safety related-‘equipment that
must function during a harsh environment has been classif-ied.-"7The specific
environment that this equipment will experience has been’provided in the
Equipment Qualification Reports in Appendix C. Tere w2in

o <

4.2.1 Equipment Inside Primary Containment LA dRJRITT L A

In the containment, where equipment will experience the 'direct effettst of*a
. LOCA, a rigorous set of criteria was established. This approach’ Was taken
due to the severe harsh environmental conditions that occur. # Aséquential’
test (aging, radiation, temperature/pressure under steam conditions) was a
required element of the documentation. Test data was evaliated to>I EEE<323,.
1974. The evaluation included verifying the' estimated 1ife,- Fadiation &¥po-
sure, steam temperature/pressure levels and duration were ‘adequatieito 25
envelop the containment environmental service conditions. However, when
test durations were less than the required period of operability, evaluations
were performed to establish the test duration deficiency wis“adéquately
covered by a greater than required post LOCA test condition’s"The test
results were reviewed to verify that the component met its regtifed perfor-
mance characteristics before, during, and after testing.trhy cidd

-13 -




. 4:2f2?naiﬁﬁquﬁpment Inside the Reactor Building (Secondary Containment)
uffd aslgnizacmy;
Most Class 1E equipment in the reactor building is not required to function
for both the steam line break accident and the secondary harsh environment
created by ithe”:LOCA inside containment.
wIORG2 A82%d oni T foey

Foruaquipment-din the{Reacto; Building radiation zones that must function
during: thes LOCA*but is not required to function to mitigate the effects of a
steam ddnevbreaksy: a* less rigorous evaluation criteria was used. Analysis of
2materdalithermal; and radiation capability was allowed. In most cases, ele-
vated temperature testing with steam conditions and high relative humidity
\ testiing: data’ was ‘available 'to demonstrate the components' capability to the
thermal and humidity conditions. Missing in the documentation was infor-
mation addressing the components capability to withstand the radiation
levels. Evaluation to verify that the material functional threshold levels
were greater than the service conditions was performed to supplement the
documentation.t ‘This*material radiation analysis was limited to equipment
that dpeswnoticontain-sensitive transister and integrated circuit solid
state components.

ThEéﬁunntipnaﬂsnadﬁatﬁon threshold for a component was based on the material
and!functionsy of:reach :non-metallic part. The applicable material property
(dee.,. compression.iset, elongation, etc.) was considered. In some cases the
matenial=functiohal. threshold was found to be greater than the radiation
¢level thatzfiinst:causes a noticeable change in the material (threshold
level). These cases were ‘generally static applications such as gaskets and
- 0-rings. )

Material handbooks were consulted to determine the humidity susceptability
oft'selectedymaterials of construction such as gaskets and O-rings. Test

dataiwas' required for nonsealed electrically energized parts such as motor
windingsz:and isollenoid coils.

- 14 -




For equipment located in the Reactor Building high radiatjggggéﬁgs previ=- .
ously mentioned, radiation testing documentation which demonstrates the
components capability was required. w24 SLAYT T

- SoEnp et tun v
For equipment that must function during a LOCA and also fupctdon sto miti-
gate the steam line break accident, testing to the steam line break condi-
tions was a required element in the documentation review. However;isequen=
tial radiation testing in conjunction with the steam 1line.break!was’ noti-ar
required element. Material radiation effects evaluation as’ descrnibed pre-.
viously was allowed. This approach is acceptable because it,:is:inot. required
to postulate that both these events occur simultaneously. -Therefore;, the.
steam conditions and the radiation conditions would not occur.. simultaneously
as they are produced by separate accidents. '~.: N Y

4.2.3 Equipment Located in Mild Environments - -

A mild environment is defined to be an environment that would be-no more .
severe than would occur during normal power plant operation:or:rduring . -
anticipated operational occurrences. colngnumsl £

Class.lE and safety related mechanical (SRM) equipment Tocated::in'mild: or*’
benign environments satisfy general quality and surveillance requirements-:
applicable to safety related equipment, including 10CFR50-Appendix.-B.. The
Class 1E and SRM equipment purchased and documented under -the above quality
requirements satisfy the environmental qualification requirements: for safety
related equipment located in mild environments. o owERdT L o s

4.3 MARGIN
Margin, or conservatism, is added to the aspects of the equipment-qualifi-.
cation procedure. This is done to account for normal variations:=-in:commer=-

cial production of equipment and reasonable errors in defining racceptable'w
performance.

- 15 -




The qualification requirements were established using conservative assump-
tions.and- analytical procedures. The reactor building thermal hydraulic
profiles have been developed using conservative computer codes. The ‘
required: radiation doses were developed using conservative source terms, as
- discussed'iin-Section 3.2.3 of this report.
TRETE T, T ST

A minjmum operating time of one hour was used for most of the equipment that
is required: to. perform its safety function within a short time into the
event and, once its function is complete, subsequent failures are not detri-
mental to plant safety. In the specific cases where less than one hour was
used, a system and component function evaluation was performed to determine
a more rea]1st1c, yet conservative operating time.

4.4, AGING . | .

The, purpose of.evaluating equipment aging is to assure that equipment will
perform::its safety function in an advanced life state during or following
the hostile environment following a LOCA/HELB. The program developed by the
Supply System addresses this issue within the context of current aging
dechnologieswas -, ;. "I'

oyt Tds e

An estimated Tife has been determined for Class 1lE equipment located in both
harsh and benign environments. The life is calculated based on accelerated
aging,test.data and current analytical techniques (Arrhenius model, 100C
Rule). Manufacturer's recommendations are also evaluated when determining
an_estimated. 1ife.

. Y o, wow
4 N o L,

Aging of equipment in the reactor bui]ding'will be addressed through pre-
ventive.maintenance/surveillance programs. These programs will assure that
all. Class 1E equipment in these areas will be capable of performing its
safety function during and following an accident. Inspection programs are
being developed to track component degradation. Rebuild and replacement
schedules are being established based on materials known to be age suscep-
tible. Operating experience at other plants and manufacturer recommenda-
tions are being utilized. Since the reactor building is accessible during

- 16 -




plant operation, these activities will be performed on a regular basis.
Component degradation will be tracked and equipment upgraded.as reqiired.

.
LYY et W a3 £
- car

Common mode failure of Class 1E equipment due to aging effects -+ an™™ " °
unlikely event, in any case. Structural isolation of the Class:{dE: equipment
restricts the effects of a postulated accident. This, and the equipment
estimated 1ife calculations coupled with surveillance/maintenance -programs
provide adequate engineering protection against common mode” failure of*
safety related equipment. rooan:

4.5 SAFETY RELATED MECHANICAL EQUIPMENT (HARSH ENVIRONMENTS) - - -

Mechanical equipment has not generally demonstrated the degree of
sensitivity to environmental exposure that the electrical equipment?ﬁave.
The metallic parts of the mechanical equipment comprise the major portion
and non-metallic parts are generally utilized in the equipment in-such-a“
manner that the degradation of mechanical properties will not substantially
affect the required active safety function of the equipment. e

‘ ’
1 et Y o

Although we are confident in the ability of mechanical equipment~ o> perform

required safety functions, a reevaluation of this equipment's ab111ty to
function under harsh environmental conditions will be made.

The Supply System intends to implement the following reevaluation program
upon concurrence by the NRC to document the safety related mechanical.
equipment environmental qualification. Safety related mechanical -equipment
(SRM) is broken down into equipment sets as illustrated by Figure 4-1. This
equipment may be required to function during and after an adcéidént to =~ -
mitigate the consequence of an accident, and to safely shut down -the
reactor. The SRM equipment that require environmental qualification are
defined to be active valve and pump sub-sets exposed to a harsh ‘environment
that must function during an accident. See Figure 4-1. RIS
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The environmental-parameters, and assigned margins, are identical to those

used in the environmental qualification of the Class 1lE driving component,
e.g., valve actuator, pump motor. These parameters are:
T R
«> Radiation
‘. wreo~¢ Temperature
"2 "bPrassure
= .- -Water spray

©rer LSteam/humidity
Submergence.

In. addition; the fluid conditions (iemperature, pressure, radiation fluid
chemistry)iprocessed by SRM equipment is considered in the environmental
quadification. . The qualification of this equipment also considers the
individual equipment operating time required for performance of the safety
function. The environmental parameters are contained in Appendix B of this
reports «Chapter 3 of the FSAR contains the design requirements for SRM
sequipment: handling process fluids. Where process fluid conditions are equal
orymore:severe! than the accident environmental service conditions, the SRM
equipment:sisi considered environmentally qualified without further evaluation.
SO DO T

The program methodology for environmental qualification of SRM equipment is
dependent on-7Tocation of the equipment. SRM equipment located in mild
environments “is:- addressed in Section 4.2.3.

T S R [

SRM equipment that must function during an accident located in areas suscep-
tible to LOCA and HELB effects are qualified through a materials analysis in
addition. to the surveillance and maintenance program activities. The equip-
ment. and materials analysis identifies any susceptibility and weakness to
radiation,-high temperature, high pressure, steam, water spray and submer-
gence. Any effects from the above are factored into the surveillance/
maintenance program. Where the analysis clearly indicates a part failure, a
failure modes and effects analysis is performed to determine the part

failure impact on the equipment's ability to perform the safety function.
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‘ The evaluation criteria used to perform this equipment and. materialsy: -
‘ analysis is as follows: A7 TR
' . RIS IO T S

0 Non-metallic materials (seals, gaskets, lubricants, hydraulic

1 fluids, phenolics, etc.) are analyzed for susceptibildity to the

| normal and accident environmental parameters, mentioned previou§1y.
The tools used in this analysis include Arrhenius.:methods, the
material's temperature rating, pressure rating (if~applicable),
radiation resistance, and susceptibility to chemical. and moisture
exposure. “ehyj e

o . Non-metallics (valve packing, O-rings, etc.) exposed to process:
fluids (primary water, etc.) are evaluated for their-abiJity to -
operate properly under the accident conditions. The-tools, above,
are used here in addition to manufacturer's recommendation.

o -
1

0 Active metallic components (valve stems, pump shafts): are evalu-
ated against susceptibility to corrosive attack duevtagexppsure to-
. steam, water spray and submergence. The tools employed- herexare:
proper engineering design and design reviews,. as-wellzas: quality-
assurance inspection and surveillance/maintenance prdgrams.

0 In addition to the above criteria, the evaluation;takes into-con-
sideration advisory communication from the NRC Staff (IE: Bulie- -
tins, Notices, etc.) and industry (EPRI efforts, manufacturer's
bulletins, and other utilities). ﬂ Coamgrust

[ .o * g
AL e d

- ' g - - ot
M TR

The results of the equipment and materials analysis are then:coupled-with

the surveillance and maintenance program to provide proper .qualification of
safety related mechanical equipment located in harsh, inaccesible areas.:-
R T S S S
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4.6 DOCUMENTATION

The  Class 1E Equipment Qualification Reports in Appendix C summarize the
qua1ificatigpﬂevamat'ions that have been performed. Tests, analyses and
other documentation used to demonstrate that each component is qualified for
its app]icatibn and meets its specific performance requirements are on file
at the Supply System.

e At

M
[ : - R v A LTI
‘ L ;73!...4l %
" - + . + " +
. Il . ‘ -
3 e
’ I
» M
» v A
,
o
L g ¥
% - '
- : »
Lo M
.
. > £
- o
I
- H
1 AT T
2.h "
. 4 '\‘ 'Y .
e - v
an f IIA AN
s P
RY 2L 4:),) 1z .
F—‘
s TTR
e "
L 1B U L N

. Low ‘ -
. "
SN O .. -
- .- .
T . -
-

N ACRE-I-T1 L - TR

& .
~

- 20 -



SRM Equipment in Mild Areas
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L A11 SRM Equipment

Active pumps and valves
that must function during
an accident located in
mild environment

Accident environ-
ment greater than
normal process

fluid environment

Accident environ-
ment less than
process fluid
environment

Active pumps and
valves that must
function during
an accident that
will be qualified
by November 1985

Active pumps and valves that must function

during an accident to reach one path to
cold shutdown as defined by the justifica-

tion for interim operation

Figure 4-1
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5.0 QUALIFICATION RESULTS

The environmental qualification status of the components identified on the
Class -1E Equipment List (Appendix A) has been evaluated. The status of the
evaluations is presented on the Equipment Qualification Reports in Appendix
C.

5.1 EFFORTS TO DATE

The Class 1E List (Appendix A) identifies the safety related electrical
equipment, along with its respective qualification status. The ‘available
qualification documentation has been obtained and reviewed for this equip-
ment. The reviews, supplemented by engineering analyses, have determined
that most of the components meet the intent of NUREG 0588, Category II. In
some cases, it has been determined that there is insufficient documentation
to support complete qualification. These cases are being resolved as the

. qualification evaluation is completed. The method for completing the quali-

ficQtjqpli§Jgnc1uded on the individual Equipment Qualification Reports in
Appendix C.
NI S

5.2  ON-GOING ACTIVITIES

Evaluation and requalification of Class 1E equipment at WNP-2 is continu-
ing. The following activities are being performed:

0 Qualification documentation is being obtained for recently
identified equipment. This includes equipment being procurred to
address Reg. Guide 1.97 concerns.

0 LOCA tests have been comb1eted on terminal blocks. Test speci-
_ fications are being developed for other equipment types.

0 Certain components, such as 1limit switches, solenoid valves and

motor operators, are being replaced with components qualified to
IEEE 323-74. '
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0 Where required, motor control center rooms are shielded from
., ’ direct radiation to make them mild environments (TID 104 rad).

A .
0 A‘preventive maintenance/surveillance program is being 'developed
to address equipment aging.

0 The impact of NUREG 0803 on the equipment qualification program is,
being evaluated. o

In addition to the activities to resolve component specific qualification
deficiencies, the Supply System is pursuing a number of generic qualifica-
tion activities. These activities, which are being performed to keep
abreast of the current equipment qualification technology, include the
following:

(o} The Supply System is a member of the EPRI Equipment Qualifica-
tion Advisory Group. The Supply System is also participating in a

BWR Utility Equipment Environmental Qualification Group (EQUATE).

0 New Class 1lE equipment located in harsh environment areas
currently being ordered are specified to be qualifiéHLtJ.IEEE
323-74, unless sound reasons to the contrary exist.

0 IE Bulletins, Circulars and Information Notices are being reviewed
to determine their impact on the WNP-2 equipment qualification
program. .

0 The Supply System is participating in other industry cost-sharing
groups.

0 Direct service contracts are in place with testing laboratories to
perform equipment qualification testing.
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6.0 JUSTIFICATION FOR INTERIM OPERATION

To obtain an operating license for WNP-2, the Supply System has been noti-
fied (Reference 2) that safety-related electrical equipment shall be
reviewed using NUREG 0588, Category II, "Interim Staff Position on

" Environmental Qualifications of Safety-Related Electrical Equipment", as the
‘basis for determining the adequacy of the safety-related equipment's

documentation. Furthermore, the NRC staff has informed (Reference 22) the
Supply System that where there are deficiencies, the Supply System should
commit to corrective action consistent with the requirements to establish

qualification. If fuel loading occurs before complete qualification can be
obtained, justification for operation until corrective actions are completed
must be. provided.

" In addition, the NRC Staff's proposed final rule 10CFR50.49, regarding envi-

ronmental qualification of safety-related electric equipment, states that
"the applicant.for an operating license shall perform an analysis to ensure
that the plant can be safely operated pending completion of environmental

qualification." For WNP-2, the Equipment Qualification Program is in process
and, as demonstrated by this report, many components have been shown quali-

fied by existing documentation. However, it is unlikely that all safety-
related electrical equipment will be fully documented before desired full
power operation of WNP-2. Therefore, a Justification for Interim Operation
(JI0) has been performed. It is concluded that, upon documentation of the
qualification of a minimum set of safety-related electrical equipment, WNP-2
can be safely operated pending completion of the Environmental Qualification
Program for all safety-related electrical equipment.

The basis for this conclusion is in establishing the ability to accomplish

‘the fo1lowing six safety functions with a minimum set of safety-related

electrical equipment.
1. Emergency Reactor Shutdown

2. Containment Isolation
3. Reactor Core Cooling
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Containment Integrity
Core Residual Heat Removal

Prevention of Significant Release of Radioactive Mater1a1 to
the Environment

The methodology and results of this JI0 analysis are provided herein (Refer-
ence Appendix D, Justification for Interim Operation Report). The following
are the main elements of the analysis.

0

Accident Definition

The accidents that poteﬁtia]]y result in a harsh environment
inside the primary containment or reactor building were identi-

fied. Seven types of accidents were identified: three Loss-of-
Coo]ant Accidents (LOCAs) and four High Energy Line Breaks (HELBs).

The "environmental conditions (pressure, temperature, hum1d1ty, and
radiation) associated with these accidents, and the areas of the

plant affected, were determined.

Safety Sequence Analysis -

A Safety Sequence Analysis Was performed to determine all of the
safety-related systems required to achieve the six safety func-
tions. For each postulated accident, Safety Sequence Diagrams
(SSDs) were prepared. The SSDs identified the systems.required to
mitigate each accident, shut down the reactor, and maintain it in
a safe condition by accomplishing the necessary safety functions.

Safety-Related Equipment

The safety-related electrical equipment for the systems identified
in the Safety Sequence Analysis was taken from the safety-related
equipment list. o
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0 Failure Modes and Effects Analysis

A Failure Modes and Effects Analysis (FMEA) was performed for all ”
safety-related equipment, in the systems identified by the SSA,

that need not function to achieve the six safety functions. Al1l

equipment whose failure was determined to have no adverse effect

on plant safety or accident. mitigation need not be qualified for

any accident environment, but it will be qualified for its normal

service environment. The analysis included detérmining the justi-

fication for classifying the equipment that need not be environ-

mentally qualified for a harsh environment.

0 Selection of Minimum Required Equipment

Safety-related electrical equipment, in the systems identified by
the SSA, that is required to operate to achieve the six safety
functions, or must not fail in a manner detrimental to the six
safety functions, was evaluated. A minimum set of this equipment
in a single success path to achieve the required safety functions, ”
for all evaluated accidents, was determined. This minimum set of
equipment will have documentation of environmental qualification,
or adequate justification will be provided, prior to full power
operation of WNP-2. The documentation of this minimum set of
safety-related electrical equipment ensures that the required
safety functions will be achieved for all evaluated LOCAs and
HELBs that potentially result in a harsh environment:

The safety-related electrical equipment not requiring documenta-
tion prior to full power operation, including redundant or diverse

systems and fuel pool cooling, will be documented to establish its
qualification prior to November 30, 1985.
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7.0  SUMMARY

. This document summarizes the evaluation of environmental qualification of
Class 1lE equipment in WNP-2, performed in accordance with NUREG 0588,
Category II. It provides a summary of the Environmental Qué]ification
Program that is being undertaken by the Supply System. The program will
_ensure that all Class 1E equipment will perform its safety-related function
during normal, abnormal and postulated accident conditions.

The present status of the evaluation is as follows:

0 Normal, abnormal and accident service conditions in primary con-
tainment and the reactor building (harsh environments) have been
defined. Flooding is currently being evaluated.

) Class 1E equipment has been identified by the tag number along
with its required safety function, use, and required operating
time. The location and manufacturer's data for most of this
equipment have been determined.

0 The qualification status of identified Class 1E equipment has been
determined. The status of some equipment not installed will be
determined as additional data is received.

0 Corrective actions are being taken to resolve qualification docu-
mentation deficiencies.

Of the Class 1E components identified, qualification data has been.evaluated
and a qualification status has been determined for 3078 (96%) of these com-
ponents. The status of the equipment evaluations is as follows:

0 2716 (85%) components are qualified to the environmental service
conditions
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0 94 components are being replaced or purchased qualified
o 119 components are being type tested
0 149 components are being qualified by engiheering evaluations.

0 120 components require additional data to determine the qualifi-
cation status |

The qualification status of each component is described on the Equipment
Qualification Reports in Appendix C.

. This report documents the current status of the environmental equipment

qualification program at WNP-2,
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APPENDIX A

CLASS 1E EQUIPMENT LIST




. Appendix A contains the following information:

° Class 1E List Users Manual: a description of the use fields and A.1l
abbreviations on the Class 1E List

° System Code List: a list of system abbreviations used on the A.10
Class 1E Equipment List

) Component Table: a 1ist of the component abbreviations used on A.14
the Class 1E Equipment List

) Class 1E Equipment List







WNP-2

Class 1E Equipment List Users Manual: .Description of codes used on the

Column
Designation

Class 1E 1list

Description

1. CONTRACT

2. COMPOSITE NO.

3. EQUIPMENT NO.

4, MFG

5. MFG MODEL NO.

The contract under which the equipment was purchased:

The contracts beginning with 02 and Contract 59 were with
the NSSS supplier. The two-digit contracts are for
equipment purchased through our A/E and the three-digit
contracts indicate equipment purchased through contrac-
tors at the construction site.

The composite, such as instrument rack or valve, on which
a component is located. '

The equipment piece number (EPN) is listed. It is com-
posed of the system designation (a complete list is
enclosed), a component code (1ist enclosed) and a unique
identifier.

Manufacturer: Contains the code prepared for the indus-
try by Southwest Research Corporation indicating the com-
pany who manufactured the equipment. In a few cases
where the manufacturer has not been determined, the sup-
plier's code was put in this column until the manufac-
turer has been determined.

The manufacturer's model number. In the cases where this
has not been determined, General Electric purchased part
drawing number or other applicable information is
supplied. )
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Q.I.0.

Lv

The Qualification Identification is a six-digit number
indicating a file which contains all the qualification
documentation for that EPN along with summary forms and
plant walk-through records.

Level assigned to equipment. An identifier which will
permit the sorting of the 1E/IM 1list into major pieces of
equipment, instrumentation and subcomponent parts.

Level 1:

Level 2:

Class 1E/1M composite equipment which requires
qualification of the overall assembly. Each
cdomposite piece of equipment will be identi-
fied with a unique Equipment Piece Number
(EPN) and will have the symbol "+" added to
the end of the EPN. Motor operated valves
would be listed as composite equipment with a
level designation of 1.

Other examples would include the diesel gener-
ator skids, pump skids, air handling units,
filter/dryer assemblies, air compressors, etc.

A Class 1E/1M component or instrument function
which requires individual qualification.

The instrument function is described by an
instrument loop which could include a sensor,
a switch, an alarm, an indicator and/or a
controller. Whenever an instrument loop is
identified as Safety-Related, the sensor will
receive a Level 2 designation and all other
instrument loop components will be designated
Level 3.
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EC

Example.l:

Example 2:

Level 3:

Example:

Level 4:

Example:

For a motor-operated valve, the valve body,
valve motor, and external limit switches (if
they have a Safety-Related function) are all
Level 2 components.

An instrument consisting of a flow element,
flow transmitter, flow switch and flow indi-
cator would have the flow element as Level 2
with the other components as Level 3.

Any 1E/1M instrumentation component not
included in Level 2.

A flow transmitter associated with a 1E/1IM
flow element would be designated as Level 3.

A subcomponent of a class 1E/1M component.

Internal limit switch to motor operators for
valves, dropping resistors, pressure trans-
mitter circuit boards, wiring, indicating
lights, etc.

The Class 1 action that a piece of equipment or a system
is required to perform or monitor that makes it Safety

Related.

A component may provide one or more of the safety func-
tions listed below.

Symbol

Function

A.

Emergency Reactor Shutdown including SCRAM
Signals and Reactivity Insertion.







Symbol Function

B. Containment Isolation

Bl Primary Containment
B2 Reactor Building

C. Emergency Core Heat Removal
D. Containment Atmosphere Control
E. Core Residual Heat Removal, including

Long-Term Cooling

F. Prevention of the Release of Radioactive
Material to the Environment

G. No Active Safety Function but a Passive
Integrity Function

H. " Emergency Electrical Power Systems, AC and OC.

I. Instrumentation to Follow the Course of an
Accident

J. Compartment Heat Removal for Equipment Oper-

ability or Personnel Habitability

9. PLANT LOCATION The location of the component within the plant by build-
ing, elevation and coordinates.
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10. Q.S.

11. F/0 HOURS

12. EQUIPMENT
DESCRIPTION

Qualification Status (second column) indicates the envi-
ronmental qualification of the equipment. The following
1ist shows the meaning of the codes used.

p~3
1

Acceptable, thermal aging completed

B - Acceptable, thermal aging being covered by
surveillance

C - Acceptable, not installed
D - No documentation in files

G - Being requalified by modification of the hard-
ware or the environment )

M - Being requalified by analysis

N - Not Acceptable, requalification method not yet

determined
P - Purchasing qualified replacement
R - Not reviewed

T - Being'requalified by test
The first column shows the seismic qualification status.

The time, in hours, a component is required to function
following an accident.

A description of the equipment function.







13.

14.

DRAWING

USE

The plant P&ID on which the component appears.

Contains codes which describe equipment use during acci-
dent and/or normal plant shutdown conditions. The USE
field is based on Item 2 Appendix E of NUREG 0588.

The "USE" input field is a two-digit field. The first

digit shows the equipment operability requirement for
accident mitigation and the second shows the equipment

operability requirements for Hot or Cold shutdown
conditions.

-

LX

0 The equipment is not required before, during
or after an accident.

Example: Equipment in this category provides no active
function, but may provide a passive function
by containing radioactive material outside the
Reactor Building. It need not be qualified to
demonstrate operability, even under non-
accident service environments.

1 Equipment that will experience the environ-
mental conditions of design basis accidents
for which it must function to mitigate said
accidents, and that will be qualified to
demonstrate operability in the accident envi-
ronment for the time required for accident
mitigation with safety margin to failure.

A.6




ams = sa e e e e ewmmpmeaRE e — o — I e VR [—



Example:

Example:

Equipment in this category is required for
accident mitigation of accidents analyzed in
the FSAR. This includes: pumps, valves,
electrical equipment, instrumentation to
follow the course of an accident, etc.

Equipment will experience environmental condi-
tions of design basis accidents through which
it need not provide an active function for
mitigation of said accidents, but through
which it must not fail in a manner detrimental
to plant safety or accident mitigation, and
that will be qualified to demonstrate the
capability to withstand any accident environ-
ment for the time during which it must not
fail with safety margin to failure.

Equipment in this category must not actively
fail in a manner detrimental to plant safety,
e.g., a motor operated valve that is normally
shut would be categorized as a "2" if its
inadvertent opening would be detrimental to
plant safety. Equipment that provides only a
passive integrity function on a potentially
contaminated system will be categorized as a
“2" and will have a "G" placed in the "EC"
column. '

Category 2 will include all manual boundary,
integrity, test and root valves which may be
exposed to post-LOCA and radioactive drain
systems components (FDR and EDR).
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3
®

Examélé:
o

4

Equipment that will experience environmental
conditions of désign basis accidents through
which it need not function for mitigation of
said accidents, and whose failure (in any
mode) is deemed not detrimental to plant
safety or accident mitigation, and need not be
qualified for any accident environment but
will be qualified for its nonaccident service
environment.

Equipment in this category is limited to the
1E/IM equipment in the "harsh environments"
which is Safety-Related only to prevent the
release of radioactive material and will not
be exposed to post-LOCA radioactive fluids.

This category will include the components of
the Reactor Water Clean-up System downstream
of the second containment isolation valve,

Equipment that will not experience environmen-
tal conditions of design basis accidents and

~ that will be qualified to demonstrate opera-

bility under the expected extremes of its
accident service environment. This equipment
would be located outside the Reactor Building.

Second Digit

XX

The equipment is not required to operate to
shut down the plant during normal conditions.

A.8







The equipment is required to operate for Hot
Shutdown only during normal plant conditions.

The equipment is required to operate for Cold
Shutdown only during normal plant conditions.

- The equipmént is required to operate for both
Hot Shutdown and Cold Shutdown during normal
conditions.

A.9
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