UNITED STATES NUCLZAR REGULATORY COMMISSICN

QFFICE OF NUCLZAR REACTCR REGULATION

REPORT QM THE

SYSTEMATIC EVALUATION OF QPSRATING FACILITIES

[. INTRODUCTION
The Jffice of Nuclear Reactor Regulaticn (NRR) nas initiated a
program for the systemitic evalyation of cperating nuclear pewer
facilities. The program, called the Systematic Zvaluation Pragram
(SE?), has the following cbjectives:

-

. Reassess the safety margins of %ne design and operation of

selac%ad olzer sperating nuciear ccwer 2lants.
2. Zstablish documentation which shows how each crcerating slant

reviewed in the SE™ compares wish current criteria on

significant safety considerations, ancd w~hich grovides 2

sasis fcr accentance of any desartures from these critaria,
3. Prgvice the capadility to0 make intagratad and dalancad cecisions
Jith ~espect %0 any recuired safa2ty imorovements.

4. [dentify and resolve signifizant safety ceficiencias 2arly

in the SEP, 1f such zeficiancias axist.

5. Efficiently use availadle cerscnne! ing ainimize NRC and

licensee rdscurca recyirements =3 zerfirm the SZ7.
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Phase ! of the program consisted of developing the procass for systematic
evaluation of certain clder cperating reactars and of estapliishing the

resource needs and schedules. Phase [I consists of reviewing, within a

period of three years, eleven clder cperating reactars. These reacters ;
consist of the eight oldest facilities (excluding Indian Point 1 and i“
Humpoldt 3ay) and the remaining facilities having provisional cperating %:i
licensas (P0Ls), which will be converted %3 full tarm licenses (FTls) 2y
this program. Ancther facility, Monticello Nuclear Se:éra:‘ng 2lant,

nas 31 provisicnal cgerating license dut nas seen axcluced from Phase I
of the SEP decause tne staff evaluaticn and ACRS review of the Monticalla

P0L-FTL conver,ion has Seen completed. Certain matters 2lated 3 this

’ '
licensing action are stil] pending Jefcre the nearing Dcard; however, R

they are excectad o te resgived in the near fusure, wnich will permit e

converting this P0L 23 a2 FTL. The results of the SEP review will provide
an acdequate safety basis for making a cecision regarding granting a FTL.
Therefsre, conversicn af the remaining 2Cls <117 2e an agjunct T2 the S5E7.

The aleven reacssrs %3 e reviewed during Phase I of 3EP are Tistad in

Atsachment 1. Follewing complation of this three-year 3rogram, tne
C will evaluate the appropriateness of whether tne program should de

extended %o other operating reactor facilities,
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recognized for some time. On May 3, 137§, the Jirector, Division of
Cp.rating Reactars, established 2 Task Force %0 ceveicp a program plan
for (1) evaluating Ticensed nuclear power plants against current
criteria, and (2) developing a framework from which 2ackfitting
decisions can %e evaluated censidering 211 plant featyres relating

%o safety. The Task Force was composed of regresentatives with 2
dread spectrum of technical dackgrounds. legresentatives from other

NRC Qffice and NRR Qivisicns participated in the Task Force affort

and srovided valuable input.

The Tas« ?5r:e concludeq =hat 2 systematic evaluation gragram is neeced
and reccmmended 1 concept far reviewing cperating reacters. They also
reccmmended that the staff take steps to 1imi? the nsotantial numper of
facilities that need systematic review and eliminate the nged for

future systematic evaluaticns. To implement these reccmmendaticns,

NRR management initiated measures %0 assure Inat deviaticns from Ticensing

requirements and their 2asis for acceotance de dccumented in future
sperating license reviews. In additicn, 211 new licansing ~equirements
wnich are identified 2y the egulatory equirements Feview Jommitlze,
(RRRC) to de applicanie %o operating facilities are Jeing assessad for
sach of these facilities and the conclusicns documentad as new recuire-
fnents ire adepted. These “wo 3coions will insyre that in the futire

-

sperating slants #1117 nave 2 record of the ~ssyits of the s%aff r~oview

3f 311 safety issues and that whe recsrd will de sontianucus!y uccated

15 %ew issues 3re fzentifiag 3y tne stafe,
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in January 1977, the Commission apporcoved the cbjectives and general
approach of the psropesed Systematic Tvaluation Pregram. [n approving
Phase [ of the program, the Commission reguested the staff to provide
additional information regarding the scope of review and rescurce

requirements prior t3 initiating any plant-specific review efforts.

In March 1377 a Systematic Zvaluation Program (SEP) Review Group

was established in the Oivision of Cperating weacters %o implement

Phase [ of the program as approved by the Commission=/'. The Group
regores %3 the Assistant Jirector far Qperational Technclogy and
consists of seven full-time NRR professicnals, one I4Z professicnal,

a Group L2ader and a Secretary. The fallcowing activities asscciated

-
r

with "hase [ of tnhe SIP have Jeen complatad:

“

1. A ccmprenensive Liss of

referred %0 as the "Topic List") has Deen cdeveloped far use in the
systematic evaluaticn of operating reactor facilities. The zevels
of the Topic List invelved an eveluticnary pracass, starting wita a1l

known tspics of safety concern. Tonics in varicus general catagorias

which did not need 32 2e z2nsidered in tne 3T7 were delatazd. The

resul ting final Tepic List is provided as Attachment 2.

- Memcrandum ‘rom Samuel Chilk 2 Lee V. Gossick [SZCY TE-348%)
“Commissicn Guidance 3n NRR Systamatic Zvalyaticn °ragram faor

N - -] a -7 B S e - '
-oerating <eactars “3i1Cy essicn .tem), January <&/, I3

€7 Topics of safety significanca (nereaft




2. Definitions faor sach of the itams on the Topic List, including a
statement of the safefty substance, and 3 discussion of the status
of any ongoing work related %o the t3pic have Deen oreoared.

3. A process for conducting plant-specific reviews including general

sriteria for determining design acceotanility nas Seen developed.
4, Resgurce raquirements and assaciated schedules for implementing b

SEP nave heen rsassessad.

ey,

§. The impact of the SZP on other NRR programs and on other NRC

Qfficas has been evaluyated.

The resulss of the Phasa [ offirt w~ere jresantad T2 the Commissiza 2n s
November 3, 1377. The Commission approved the jregram as presented s

and directed that Phase [I, the review of eleven cperating reactiirs,

!

De initiited immediataly.

tIl. POCGRAM

The Systamatic Svaluaticn 3rogram is Dased an 2 Tisting of ssecific

areas %o De 2xamined (Topic List) 3nd 3n an inzearitad revisw of e

the overall apility of a plant %0 respond =2 certain design dasis

events (chailenges), including nermal sgeriticn, transients and




postulated accidents. The review pracedure i1l resylt in a
reassessnent of the overall safety margins at each facility and
documentation cf the reassaessment on the hasis of gurrent criteria.

A, Tyoe of Tooics

The Tonic List can de considered %3 consist of three types of

topics. The first tvoe consists of cesigm dasis events, {.e.,

—oves

transients, accidents and naturi! pnencmena, whizh the slant

should be 3ble %2 withstand w~ithout axceecing specifiad acceptance

1o Ty YT

criterfa. Sxamples of such desizn dasis events are turdine trip,
failures of high energy piping lines, fires, saismic avents, and
flocas. The secand tvoe consists of icentified potantial failure
mechanisms within safaty-related systems (2.3., st2am generator

integrity). The shird tyse is associated with activities to limis

the likelinced

(&)

f failure in safaty-relatad svstams [2.5., ecuicmen<

t2 monitor the sangition of 0.C. sower systam suoplias).,

The Topic List (Attachment 2) was generitad in saveral staos.
Firgt, 2 Tisting of 217 known anc areviously identified safety 1?4;
considerations was compiled. This included zeneric issues

(@.3., water hammer, fire protection), and cther <nown safety

topics (e.3., overpressurizaticn pratecticn). Various NRC Cffices

L)



and Divisions were requestad %2 identify amy 2deiticnal safety

consideraticns and %o suggest cther review t2pics for inclusion

in the Topic List. (The Introduction to the Tepic List in
Attachment 2 identifies the source of the topics and discusses the
evelytion of the List). More than SCC topics were considered in
the develaopment of the criginal Tist, which was created dy the
simple aadizion of all listings. This process, of csurse, Ted us P
to identify many items that were Jyplicative in nature ang, cone ;&ﬁ

sequently, cmitlad.

-

As a second step in develeping a "Tepic List, topics net normally
included in the rey'aw of Tight water reéc:ars ing topics either ?ff;
related %0 resaarch and develcoment sragrams Cr T the cevelcpment
of analytical evaluation medels ang metnedciagy wer

“w
i)
™
"
v
“wl
o
|
-
O
[
‘<

dgeletad. NextT, Both thcse tepics wnich ire Seing reviewed on 2

seriodic dasis in acssrdance wisth current critaria (e.3., fuel

O

serfarmanca) and nese sechnical subjiects tnat 2revicusly nave

Deen reviewed ind implamented 3n cperating reacisrs (e.3., 3WR

Channe! 3cx Integrity) were alss zatagerically zeletac. Thes2 graups

of topics were deleted necayse current YRR practices already agorsoriately

3ddress such issues, ing they nhave Seen apsragriataly cinsidered far

cperating facilities. s
The remaining tcoics were irminged 7 griuss ssr-essencing I3 the

-

.y ‘ 5 s r
gancard Reviaw “1an (3x¥ .. f<les” from she SAP

“

b ] -
cutline of the 'R

were ysed 1s Readings in the Topic List for tne furscse of crzanilin
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the %opics ints the format of the 3RP; tcwever, all titles

themselves do not recessarily represent lipics for consideration.

"

Following this structuring of topics, a "definiticn” was prepared

far each topic to ensure a commen ynderstanding. This "gefinition®

included a statement of the safety ocjective and the current status §~'

-

af the review tapic. The Tisting so jeneratec was termed the "Topic
q P

List .

™ - e

The final Topiz Liss has Seen reviawead by all Jivigions of NRR and 2
¥ L

the NRC Offices of &€, SO, RES, and ILJ. The Tsgic List thus ceveicped

includes jeneral topics identifieg by JCR staff nempers for a systematic

evaluaticn, specific safety consfcera:fcng net previcusly consicered

generic issues, and previcusly identified generic issues 7rom ACRS or

ists. These previcusiy ifcentifiea gene~iC issues

sther NRR generic issue

are either unger investigzaticn, 2ut only rescives on an intarim Jasis

“

(e.§., oressure-suppression 3WR containment intagrily), cor ire Jefineq as

o
"
i
o
"

generic issues Sut sresently not deing actively investiz 3r Jgerat:

facilities (e.g., control room habitapility).

Some of the generic %opics are the subject of 2ongeing crograms 4ang

will De resclved and implementad indepencentiy 2f SE? activities, i.e.,

resolution of these issues will nct e acceomp) isned as part of the SE7
effors. Hewever, for the plants wnicn are zars 3f he 527 effore,
tne yltimate conclusisns of facility ~eviews f3r Sngeing jeneric

cancar=s ang 5f tne 322 #1171 se clssaly iategritaq, ~ner? Jriciicag’ie,

-
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inta an overall NRC pesition %o imerove the effactiveness and

afficiency of these efforts and %o minimize any impact on licensees. ==

In addition, the status and conclusicns of all generic fssues will s

s molded into the final safety assessment for e2ach plant.

Whea the Topic List fs applied %0 2 specific plant, adaditignal
sopics will De deletad decause (a) certain topics acely only
20 a specific reactor tyce (2.3., SWR or PWR) or desisn faature

(e.3., ice condensar contaimment for PWwRs) ang (2] scme t2pics

R s Tan st Rt

nave deen previsusly resalved for a specific plant (e.3., Qverhead

Hanaling Systems - Cranes).

8. Safety Significance of Tooics

The original Task Force expectad tnat 1 large numter of apics 0
.

could Se deletad generically, for all reactors on the dasis of

‘Tesser safety significance’. The 3EP Greoug initialiy izentified

some topics of ‘lesser safety significance” feor 2
nowever, 1% Secame apparent that e safaty significince of nany
topics is plant degendent and cniy 2 few tspics could 2e catagerically s

deletad from the Topic List on this Sasis.

-

Zarly in the plant specific reviews of Phase 11, the topics w#ill de

evaluatad for safety significance %o that plant. Quring this chase

it is expecsad that addicticnal

-

topics »ill De deieted cn the dasis of
"lesser safaty significance”, After 3 “aw 272nT reviews have Jeen
initiated, it may aiso de founa tnat mere %30ics Can Ye satagorialiy

" - e
deietad " om the seneris QOIS LI1ST on TNe 22575 SV 253~ 3afaty

significance”.
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The “lasser safety significance” will De avaluatad on the dasis
of the prodadility of occurrence of 2 given event and the magnituce

of the radiological consequences of such an event snould it occur.

ﬁhen the protadbility or consequence of an event related %0 3 particylar
topic is judged %o be sufficiently small, the topic will not de
reviewed in detail and the dasis for asceptadility «ill de decumented.
For example, a3 miaimum review 2ffort will De required to detarmine

«hne likelincod of 2an aircrafs crasn it 2 remot2 site away from

airgorts and flignt satns. Figure 1 sncws graghically the relatisn-
ship Detween =he sropabdbility of cccurrencs ang tne resylting ragioe
logical consequences with ccmmonly iaccested thresheids for Both.

Topics related %0 events which have an expectad likeliheced of

cn=8 a7 '
sccurrence on the order of 107° %3 137 ser sear or, ziven the avent
.
gccurs ~esult in consequencaes of 2niy a small fracsion of 10 CFY 2ars

100 guidelines ire considersd t3 e cf “lesser safety significance”.

Sxamplas of topics which were zenerically dei2t2d on the 3asis cof
*lesser safety significance" far all coerating plants fallow:

(1) Cantairment Sx%ernal Jesian Sregsure #1%h 2¢zect %2 Zantainmens
Lnadvertsnt Sgray Jpgeration B

The NRC nermally reviews the containment functicnal desisn

(SRP §.2.1) for C? and CL apolications, including consideration

of extarnal cesign sressure. A conservative stmuctural desigm
is required %3 assure that the ccntaimment structure is casadle of

#»iZhstanding the maximum axtaraal jressure; or intarlocks in the
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plant protection system.and agmiaistrative controls are
required to precluce inadvertent cperaticn of containment
heat removal systems; or for steel containment vessals,
vacuum relief devices are provided in accordance with
applicadle code requirements. [nadvertant containment
sp~ay operation results im cceling of the lontainment
atnosghere and lowering i%s oressure if (2, the incaming
containment spray liguid is colder than the 2uilding
atnosoneric temperatyre and (D) the Suilding is a ¢losed
vessel (no vacyum breakars iand nc ventilatisn system in
operation). Using conservative assumptions, the calculatad
equilibrium containment pressure woeyld de auout'ﬁ 251 2eTow
'
the ocutside air pressure. However, using realistic inicial
cperating conditicns, the differential sressure resulting
from inadvertent spray coeraticn would 3e 70 Mcre than adcut
1.3 2si. Coperator ianterventicn and/or vacuum Jreaker acluaction

would reduce the pressure cifferential even more.

3ecause of e innerent zsntaicment strength resyltine from
requirements %3 meet its intarnal cesign cressure, 1% should
withstand an external pressure of 2% least I s2si. Thus, 1t is
not exsected %o fail in the event of inagvertant soriy cperatisn

ayen ynder zsnsarvactive sc0stulated z:angitians.
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Hence, logical technical arguments couclad with the very
remcte fossidility that a contaimment weuld Je required
%0 perfarm its safety function simultanecusly with
inadver<ant spray ogeratica, justifies deletion of this

topic for cperating ficilities om the Basis of lesser safety

significance.

Inacvertent spray operaticm would necessitata 3 reactor

shutdown and c2uld require inssectian, testing, ing ~eddirs

of compenents and structures, if not adegquataly cesisnes o
withstand the exstarnal orassure, t0 assure their accaotapilivy
for continued operation. This woula® have an unnecessary,
undesiracle imoact on facility sceration., Tharefore, i% is 2ry-
dent $3 cantinue 3 review this t3gic far new ficil

sn 3 cgnservative 2asis S0 assyre that rsascrad’2

recaytions

have Seen taken 3 icIommecata inadvertant ssray Soaraticn.

Radicactive 43s%2s Svstems

3ased 3n past speriting exgerience, inclucding csnsiceraticn
of system anc¢ compcnent faflures, releasas of gasecus,
liquid, or sa7id ~adisactive waste nave not 2xc2eded 10 CF
Part 20 limies. In adgitieon, if She ~orst 20ss3i3ie failiyre
of any of %hese systams we=2 2ostulatad ts scsu~, 1T nas laeen
calcalated <nas ohe resul SANT IINSAQUANCES #CUl 3 "CT exzeed

10 : Y4 - 3 3
G CFR Pars 100 gutelines. Cn this dasis tnis t30ic 7as
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been consizered of “lessar safaty significance” ang
was delated from the Topic List. This determmination,
however, does not o0viite the need = evaluate the

design of these systems in new facilities.

[f a topic is associated with an event 2xgected T3 cclur more
frequently than adout 10 8. ¢a 10° -7 per year and which may
sotancially result in consaguences greatar than 2 small
fracticn of 10 CFR Part 100 guidelines, it is considered %0
have potential safety significance. As fadicated in Figure 1,
tnese juidelines are nct defined oy well celineatsd Jcuncaries,
Dut instead by “grey areas”, where the safaty significance of a
.
topic has %3 Si detarmined on a case-:y-c;s: basis. The
deteraination of wnetner a %cpic in this “grey area" is safely
significant involves consideraticn of other factars, such as the
degrae of consarvatism in the safaty 2nalysis. For examoie, if
an event is fsund %2 nave a freguency of 2ccurrenca scmewhat
nigher than abeut 10 -8 Jer year 3y 1 very cinsarvative methoag
and/or if the consequences asscciatad #ith the 2vent nave Jeen
determined %3 e small 3y 2 more re3lisgtic agprsach, then the
topic may de judged by the SEP to De cf "lasser safely

significance"




L P

Jeyiew Pracadure

The capability of a plant to respond to selactad design dasis

events will be she basis for 1ssassing the safety acequacy of the

operating facilities reevaluated. The selectad design Dasis events ;ﬂ75
are included in the Topic List and consist of identified single
events which can potentially result in greater than roytine
releases of radicactive matarial from the sita. This sat of
design basis events incluce: (1) natural phencmena such as -fi;
eartnguakas, fires and floccs ang (2) svents resylting Frem
sostulatad plant transients, accidents and falures such 3s
turoine missiles and pipe Sreaks. An operating facility will

be considered t3 be adegquately safe if it can De cemcnstrated

that the facility will reliaply respenc :5 all Zesizn dasis events

-t o 18 gt 148 4 1 b | -as -
with 10 CFR Part 100 juidelines values et Jeing 2axieeced.

Safesy topics remaining on the Topic List afte~ the removai of
the design casis events are of twe types, tncse that affect the o
likelingod of ocsurrence of an event ang those that affact the
response of the plant %2 the avent (scme tapics 2ffect doth), 3eth
the Tikelinced of the event ang e 2lant responss T3 The aevens wil

Se considered in making safety assessments. A ssecific olant s

evaluation #»i11 Se serfsrmed in Two stecs: First, 2ach desizn dasis

avent w#ill e avaicasec senaritely and secsndlv, in sverdll 2lant safaty

- -

fey it ket : i o any k
assessment will e mace cinsitering The 2iant resteonse T3 210 lesign
sasis avents. A discussicn 3f the Te0 sTess f3ilows,

POOR ORIGINAL



Sten 1 Plant systems and their functicns which resgtond t3 nitigate

she cansequences of 2ach design basis event w11l de identifieq.

Next the safety issues from the Tcoic List wnich affect each system

or system function will dDe identified. The relationshis detween 2
design basis event and the systems and safety issues which affect

it 3re shown 2elow.

'
¢
2
}
;
t

p———Zafaty lssyue !

-

— Sy $tom ) ' safaty lssue
|
|

==3afaty lssue I

Cesign 3as1S —Jystam 2 : Safsty lssue & =
svent | | ‘ o
{ —3afaty lssue 3 ;
l. ’f-—-—éafety [ssue 2 B
..———--)’S .E’ﬂ 3 \a‘:e:- :SSue ? ......

-

{a this diagram, Systams 1, Z ang I are recresantative of slant

systams <esigned =3 respond =0 Design 3asis Ivent i.e.; protect

the 2lant or the sublic or Seth). Safety Issues 1, 2 anc 2 are
safety issues from the Tooic List wnich potentialiy affect the
capability of Systam | %2 perform its safety function. Likewise
-

Safety Issues 3, 4 ana S affect System 2 and Safaty lssues 3,

and 3 affect System 3. [t shculd e noted that some systams are

designed far srotecsicn from more than cne Cesizn 3asis Ivent and =

that some safaty issues 2an 1ffect mere than cne systam.
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Consideration of doth plant systems and design dasis events is

considered necessary =0 provide a meaningful <czsntaxt for resgliving

the safety {ssues, and %3 provide a dasis for assessing the effect
of the safety issues an averall plant safety. All pTant systems

| which are important %3 protecting the plant from the design Dasis
events will alsc e identified, These systams «i11 e compared
with similar systems required for current plants £ getarmine =

the axtent of differences.

SRP criterta will De ysed as a gauge %o detarmine the axtent of
conformance with current licensing criteria. [f the resylts of
the review of a given topic is that the plant neets current

N

reguirements, then T wi te deemed tC te satistacisry and

will De s¢ documented. I(f the results 20 not meet Zurrent

requirements (which ~e 2xpect 3 ¢ftan Je ihe Cise), the lesrae

of ceviation from current criteria, as well as any viaple’

corrective Jeasures, wi'll De coccumentec for Tater Cinsicera- e
sion wnen %e sverall slant safaty assessment (as cutlineq ia

Stao 2) is made.

dhen ceviaticns from current Ticensing approaches are igentified,

she following alsermasives [or compinaticns of altarmatives) e
will De cansigered 2s 3 2asis for estadlisaing accestanilivy:
1. The deviatian can 3e justified as net signifigantly cecreasing

the lavel of safaty, i.2., the oregadili%y and Zsnsesguences

v evyenis 2

w©
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2. Use of non-safety systams to ~erform safa2ty functicns.
3. Acministrative or procecural cnanges to 2nnance system T
reliability

4. Augmentad syrveillance .rograms

§. Selected dackfitting to ennance system relfability

An evaluation of relevant cperating experience will also be
incluced in each step 3f shis sraocass, as aporopriata. This :
evaluaticn w#ill include a review of licensae ccerating ang
event resorts far indications of neeced changes =5 reduc2 the
likelinood of system or component failures., averablie cgerating
axperiance will also 2e considered in assessing deviations frem
gurren% critaria where anpr:priafe. The glements of the pericdic

..

{ten year) review recommended by the ACRS will e incluced for the

olants reviawed during Phase II, Sut will Je zerfarmed i1a¢ lccumentad

in a manner %0 sugoore the SZ7 reviaw pracass.

fach design dasis event will e evalyated as Zesirilded abcve

1

ang aay potential caorrective meisures will 2e gccumentadq fir
consideration when tne 2vera’l 2lint safaty i1ssessment {s mace.
Sten 2 After the preliminary assessment of 2ach ingivicual design

nasis avent i1s outlined in Sten 1 is comnleted, an averall 3lant

safety assassment «i11 De mace. The 2ffact of corrective measyres ,
igensified 2uring Stan 1 for 2ach indivicual avens avaluatad wil! o

L=



be examined %3 determine the intagratad affact of the preliminary

assessment from all other design dasis events. This will provige

assurance that measuyres taken %0 assure an accentable response 8

one event will not adversely affect the plant's resgonse 2 scme
other event, that BSackfitting decisions can e dalanced Zecisions,
and that the moss 2fficient approach %3 any necsssary plant upgrading
is taken. Afstar potential conflicss in system funciions have deen :

. vy

e 1 #il]

“

{dentifieq and resclved, the alternatives listec in 2e
sonside~ed ind cverall intagratad cecisicns on the pTant 1s 3 wnole

can be made an the appropriate corrective action.

The above sracacure will pravice a basis for, makisg dalanced Zackfit

.

decisions decause of the perspective jaineq by consicering 2171 icentifiec

slant deficiencies anc altarnate cacapiifties.

Jeviations frem currens criteria will e deemec sccteptanie iF e staf?
evaiuatien s:&ws shat wne 3lant #1711 respond satisfactorily 3 2
Sasis events; {.e. that the arscapilicy of cesign Casis avents ire act

signiffcantly nigher than for a facility licensac in acisrdance «ith cyrrent

criteria and the consequences of their occur=ence are within the juiceiine
2

values of 10 C7 2ars 100, G
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The SEP review will 2e scmewnat mere limizagd in scsce Than 2

complete constructi: permit (CP)/cperating license (CL) review Lased
an the complete set of licensing requirements. (For example, safaty
related faatures which are Xnown 5S¢ have deen designed %3 critaria come-
saragle to thosa zurrently used will net Se re-evaluatad. 2150 some

review will De done utilizing one-site inspecticns, review of coerating

axperiance ind compariscns of similar syssems anc zsmoonents in Tiey
of detailed descripticns ang analyses required for 3 CP/CL review.).

Inly criteria ~elateg =22 the safety issues on the Tooic List olus

shose that specify system funciicns and plant resscnse t0 the lesign

22sis 2vents will be examined. Althouch the review will e ccnsideradly

smallar in scope than the current 2P and CL,review, % w111 be syfficient

23 ascertain whether zhe facility satisfies the Zeérsral Cesiin Critaria

ang other applicadle reguliaicns.

W

SeRALEAE 3 A e e
JESOURCE AND SCHEDULE CCNSIOERATICMS

NRR consicders the Syscamatic Zvaluaticn Prigram =3 3e 2 sianificane,

importans %ask and as such will staf® it accorgingivy. 32asaq ¢n 2

ssnsideratisn of the scoce of tne srsgram and 3m any 2cteatial

interferenca with other cngeing programs, the eleven reviews of

.

Mmase !l are scneduled for complaticn within thres sears, This

L] .

schecule will enaple tne assignment of sufficient manccwer in 22¢h

]

E
3
1
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Licensee rescurce requirements will 2e min‘mized ana wil1 ze limitaq
by a staff screening and evaluation of available docketad information
pridr td requesting acditional informaticn from the licansee. To
assure that informaticn requests are Timitad to tnat necassary for
smpleting an SEP review, information requests «i!1 be tailoreq for

each facility.

SUMMARY

"The NRC has determined that the Systemasic Zvaluasicm Zrcgraim is 2

0l - -

nigh sriority task that should proceed expediticusiy for the elavern

icdentified olcer cperating facilicies. This program will provice:

3. A reassessment of the overail safaty margins at each facility.

5. A rational 2asis far compariscn with current licensing critaria
angd 3 dasis focr accepting deviaticns from cyrrent CSritaria,

C. A means of icentifying systems intaracticns {7 3 manner
compactidie with the seneric evaluatian of systam intaraction
being performed in the NRR Technical igtivities Program.

d. An integratad anc salanced appraach <3 dackfit consis rations as
necessary.

e. Comprenensive documentatioa wnich addresses the icentifiag
safety issues, witheut performing a complate CP/CL tvoe reyiaw of

2a¢cn olant.
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TOP:C LIST POR SEP REVICS
(18/11/77)

[atroduction

This comprenensive Topic List provides the dasis for the systamati
evaluaticn of operating reacters. The Topic List was ceriveq from
the following listings of items:

(1) TSAR-284: Technical Safety Activities Repore, .SS Jodate, 284 itams,

Bccymber 1978

(2) Encl 3-324: Memo Eisenhut %o Stello (2/15/77) - Prigritizaticn of
NRR Technical Generic Activities, 324 items

(3) TFL-113: Task Force Repcrt an the Systematic Zvaluation of
Jperating iuclear. Power Plants, fgoendix 2, ‘lovemser 137§,
118 items

(4) 0OT-102: List of 102 items orepared 3y OCR in Mareh 1377

The acove 1ists were compiled iand organized in the zereral format of
the Stancard eview 2lan (SAP) wisth respect %9 cnaoter ideatificatien,
Fallewing the compilation and arganizaticn of the above 1isted ilems

4 culling psrocecure was initiated. vany topigs were catasorically
renoved fram the 1ist das2g on the f3llcwing criteria:

1. Net relatad 23 ccerating L4R's ang tnerefcre n0% #13hin (e
scope of SEP review (2.2., tcoics rmelateq %3 SGTR, UF3R, of4.

snore slants, Resairsh and Test Reactors and unlicensad
faciligies).

2. lesearzh and Cevelcoment pragrams in orogress (e.3. evalyation of
acoustic emissian and stner advancesd YOE tachnizues)

3. 3efisements of evaluaticn sechnigues [(iacudes mewnedelsgy and
da%a callecsion %2 enhance staff capadilities Sut <ces =0t
direcsly 2ffect reacter performance cr lesign).

i, Suggested tagics which were toc general (e.3. review zed!

non-safaty ralatec issues.

ogy! and

. OQuplications

“on

. Topics which the NRC s considering dus is net vet implementing
on new facilicies.

Tepics whrizh nave Jeen ~eviewed and ascrooriately imciementes.

i
.

Topics which are reviswed sn @ cerfcaeic dasis in icIzrcance
ol Th syrrent criteris.

Somimg AP Tiepifisanca’ 3
- -l - - - -

e

<
- z
-

[ iof

Y 3
30rY Nave leen wri




10. Comoination of similar =opics in the sresaraticn of t3oic e
definitions.

T™his Tepic List includes generic issues oresantly under review, those
for which there is an interim NRC position, and seneric issues not e
deing actively investigated. These tcoics nhave deen icentified dy =5
an * in the left margin. They are retiined on the Tist for SE?

followup ind apprepriate avaluation and intagraticn int3 2lant

specific reviews Sut SEP will net e respensidie for develcoment of :
pesitions on generic issues. Generic issues which involve long i
tern resaarch ind develocment srsgrams Nave ngt ean included on

the Topic List.

.

Figure 1 grachically displays the eveluticn of the Cimorenensive Topic
List. ,

ATTACHMENT 2



"A* resresancs

generic t3pics
ang *3° regrecents

tspics wnich nuss
Se csnsicered 3y

SR,

-
- .
-

NC

S
- s

- -

F SE? TP

-
-

.‘N

-

1CLU

-
-

ISEE 2101 Wiid 9y | %, _ s _—
* * a=
_ - B,
' o L0
..“
-~ — e s el A LA ) -
o “c-
- ~
— D e - u.. -
LIS
4 - P "
e — - - a'w “..
u“-.
.. “.“
Co e e e = ™.
s o
—
— PR . F-
B N}
SHAOL TW 10 1STE Qi) = .u.w.
R Se— | BT (WRRCE ST S .
(]
=
ey
i
.o
™
[
'
S
"
.

POOR CRIGINAL



{1 SITE CHARACTERISTIC

I1-1  Site
A. Exclusicn Area Autherity and Control
8. Populaticn Distridution

O

Potential Hazards or Changes in Potantial Hazarcs
Oue %o Transscrtaticn, [nstituticmal, Industrial,
and Milizary Facilities

1{-2 Metecrsloay

Ao
4.

-~
-

C.

LRl

e
.

wr

Severs WH@ather “hencmena
Insite Metecrclogical Measurements Progrim

Atmoscheric Transzere and J4Ffusicn Characteristics for
Accicents Analysis

Availapility of Metaeralagical Data in the Contrel Sceom

’

I-3 Hyerslogy

Hyargiegic Cescristion
Tlgoding Patential ane Protaction Jecuirmments
1. Capability of Cperating ®lant <o lsoe with

Jesign 3asts Flocding Conditions

Safety-relatad 4ater Supply [Ultimate Heit S:mk (UHS))

*Canaric issues under reviaw, ATTACSMEYT 2

¢GUR ORIGINAL n




{1-4 Geology and Seismelocy

*A, Tectonic Pravince

8. Proximity of Capable Tectonic Structures in Plant

Vicinity

C. Historica)l Sefsmicity within 200 Miles of Plant

0. Stapility of Sloves

€. Dam Integrity

F. Settlement of Toundations and 3uried Zguipment

r*Ceneris issues uncer reviow,

TTACEMENT 2
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1§91 DESIGN OF STRUCTURES, COMPONENTS, SOQUIPMENT, AND SYSTEMS

11t<1 Classification of Structures, Compenents and Systems

TSeismic angd wua 1%/

I-2 Wind and Tarnade Loadings

{11« Hydredynamic Lcads

A. Effects of High Watar Level on Structures

3. Structural and Qther Consecuences (e.3. Floeding of Safety-
Related Iguisment in Sasements) of Failure of Underdrain

Systems
C. Inservice Insgectizn of W“ater Contre

e '

{Iled Migsile Generation ane 2rotaction

A. Tormace Missiles

3. Turdine Missiles

S. Internally Generated Missiles

0. Site Proximicy Missiles (Including Ai

P

til3 Zvaluation of Pise 3reaks

*d, C%%ecis of Pine 3reak on Structures,

Comoonents Insice Containment
*8, ?Pipe 3reak Jutsice Zantainment

{l1.-8 Seismic Jesiaen Laonsigeraticns

*Gene=is f3syues under ~aviaw,

,
rerafs

\
’

Svstams and

.
-

TTACHMENT 2
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I

(I1-7 Catesecry . Structures Intearity

-

*A, Inservica Inspection, Including Prestiressad Loncret2
Containments with £ither Groutad or Ungroutad Tendens

*8, Design Codes, Jesign Criteria, Lcagd Comdinations, and
Reactor Cavity Cesign Criteria

C. Delamination of Prestressad Concrete Containment Structures
8. Containment Structural Integrity Tests

ey

I11<8 3Feac=or Vessal [ntermals [nter ity

*A, Loosa Parts Monitoring ard Core 3arrel Vidraticn Menitaring
*3. Contrel Red Orive Mechanism Intearity

C. Irragiaticn Jamage, Use of Sensitizec Stainlass Steel and
Fatigue ?es stance

*. Core Supports and Fue! Integrity

*['1.9 Suppor: [ntegrity :

e v om

[1.-10 2umoes ang Valvas [nt3arity

A. Thermal-Qvericad Protaction for Motors of "gisr-
Jeerated /3lves

w

Pump Flywhee! Intagrity

A

. Suyrveillance Recuirements 2n 3WR 2ecirzuliaticn 2umps
-

and Jischarge Yalves

e wn .

1:1«11 Compcnent [ntagricty

111-12 Savircnmental Qualificaticn of Safety 3eiateq Icyicmens

*Ceneric issues uncer review, A

art
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4 REACTO
a1 A5 L8

[y=? Therma! Myaraylic Cesian and "erformance

*A. Operation W4ith Less Than A11 Loops In Service ==

1¥-2 Qeactivity Central Systems Incluging Functicnal Desian and
Protection Against Single Fatiyres

I¥-3 3WR Jet Pumps Qoerating Indications

*ieneric 1ssues under raviaw, ATTACAMENT 2




'Y-é

.7

.13

*Ceneris fssues under raviaw,

[*

REACTOR COSLANT SYSTEM AND CONNESTED SYSTEMS

- -

Compliance with (odes ang Stancaras (10 CF2 30.32a)

Applicadble Code Cases

Qverarassurization Protaction

Pipine and Safe £nd [ntaqrity

Reacsor Ceoelant Pressyre 3ouncary (RCPS) Lsakaae,
Jeteczieon

eactor Vessal [ntaarity

Qaactor Coolant Pump Cversceed

Staam Generatgr (SG) Intearity

lesidual Heat Femoval (3R) System

A. 13HR Heat Zxchanger Tube Failyres
*3, AR Reliapility

Hign Pragsyre/Low °=

w
wh
we
o
1
0
3
Ll
Ww
1
.
[
O
w

*d, Reguirements for (359
Systems

aticn of H4ish 3nd Low 3re

n

yre

32, RHR Interlccex agquirements

Reactor 4atar Jleanup Svstam (3WR)

A. Watar Purity of 30i1ling 4ater Reactcr ?rimary Coclant

dater =ammer

be
F
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m

) SAFITY FIATURES

Vi-1 Qrganic Materials and Post Accident Chemistry

¥I-2 Containment Functicnal lesian

*A, Pressyre-Suppression Type 3WwR Containments
*3. Subcompartment Analysis

*C. Ice Condenser Containment

*3. Mass and Snergy “slease for Pocssidle Pige 3rezk Insice
containment
' *V1-3 Containment Pressure and Heat Remaoval Canabi'isty
Vle4 Containment [salition Svstam
*/1-3 Comtustidle Gas Contral
*y1.8 Containment Leak Testing
¥1-7 Emeraency Core Cocling System "
A. Zmergency Ccore Czaling Systam Performance
1. ECCS Re-evaluaticn t3 Acsount for Increased
iesse] rAeaaq Tamgeritire
*Generi: ‘ssues uncer reviaw, ATTACSMENT 2

ar




2. lUpper Plenum Injecticn
3. ECCS Actuation System

=4, Care Spray Nozzle Zffactiveness

3, ESF Switchover frem Injection %o Recircu?a:ish Mode
(Automatic ZCCS Realignment)

*C. ECCS Single Failure Criterion and equirements for
Locking Cut Power t3 VYalves [ncluding [acesencences
cf Interlocks cn ESCCS Valves

1. Appendix K - Zlectrical Instrumentaticn and

Contral (ZIC) Re-reviews

seae

2. Failure “oce Analysis - ZCCS

3. The Effect of PWR Loco !salation Yalve Clssurs

Curing a L3CA on 2CCS Perfarmance

3. Long Term Cooiing - Passive Failures (e.3., Floceing , oot

of Redundant Compconents)

*€. 2CCS Sump Jesign ang Test for Recirculiaticn “cce
Téfactiveness i
£ Lomiimm 1 3w Temlams Yalyee 2awer ara Ca2ntpal Sycezm
. Accumylasor [solatinn Yalves Pawer and Cantrei Syscte
Jesizn
Y1-8 Control Room Hapitabiliey
*Generis i33uds yncer rsviaw, ATTACMENT 2



YI-3 Main _%2am Is¢lation

A. Main Steam Line Isglaticn Seal System - SWR

V1-10 Selected Sagineered Safety Featyres (ZIF) Assects

A. Testing of Reactor T7ip System and Sngineered
Safety Features [n¢luding Respense Time E
Testing _ :

3. Snared Ingineersd Safaty Teatures, On-site Imerzency “cower, !
and Service Systems for Myltiple Unit Facilities

|

e as e
ATTICHMENT 2
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A, lsclasien of Reactor ?ratection Systam from won-safety
. Systems, Including Qualificaticns of Isolation Cevices

2. Trip Uncertainty and Setpeint Analysis Review of Cperating
Data 3ase

V11-2 Engineered Safety Featyres (ESF) Svstem Contrel Logic and Jesian

¥I1le3 Svstems Reqyired for Safe Shytdcown

*Y1l-4 Effecss of Failyre in Mgn-gafesy Ralatad Svstams on felacted
1ia1neereq j3Tety -23turas

Tastruments for Monttoring Radiaticn and Procass

V{ar13pies .uring icsicents

*yll-d Frequency Jecay

TR & 2 4

[1-7 Accectanility of Swing 3us Desizn on 2WR-4 dlants

’

vGeneric issues ynder~ reviaw, 2



VIl  ELECTRIC POWER B
III-1 Offgize ower Svystems e

-
r

*A, Pgtential Squipment

3iTyres Associatad with a Jegriaded
Grid Voltage

*yI1l-2 Onsite Emerzency Power Svstems - Jiesel Cenerator

¥I11<3 Zmerzency OC Power Systams

*A. Station 3attery Capacity Test ecuirems-.s

3. 3C Power System 3uys Voltage Monitoring and =
Annunciation 3
1

*W1ll-4 Slecerical Penetrations of Reactar Containmens §"

, .
Ix AUXILIARY SYSTEMS =
X1 “uel Storace

*i{el Jverngiz =analing Svgtams . Crines 5
iX=2 Staticn Service ing Cooling +ate~ Svstems 3
{Xed 3gren Adgiticn System b
[X«3 Venzilazion Svsctams :
viX-8§ Fire Protection

*Cereric fssues under reviaw, ATTAC=MENT 2 1;”
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< AUXILIARY FEEOWATER

lll
l\

b RADIQACTIVE WASTE MANAGEMENT

XI-1 Apgendix [

*X1-2 Radiglogical (S#%1yent and Pracess) Menitoring Svstems f
Xel (Section on RADIATION PROTECTION Intenticnally Lefe 3lank)
XIII QPERATICNS

XIll-l Concuct of Coeraticns

*X111-2 Safequaras/Incduserial Security =
’ ’
(v (Section on STARTUP TESTS AND CRITICALITY Intenticrally Lefe 3lam

YMEYT 2

-
Oy

e

*Ganaric issues under revisw,
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1‘1
XY ACSIZENTS AND TRANSIZNTS -
L] Decrease in Tsedwatar Temograturs, Increisz in Fescwater o

Filow, .nCrease 1n Steam ~ ow and .nagvertant Coening of =
3 3%23am ceneratdr <2187 Qr Saraty /(ajve oy

A\V-2 Spectrum of Steam Svstem Piging Tailures Inside and s
Jutside of containment (PwA)

XV-3 Loss of Sxtarnal Load, Turdine Trio, Loss of Condensaer i

"Vacuum, C osur® of Maln St2am .s01aticn /3ive [(Sax 5
ANG ST23M -r2S.ure 487U a%0F -21 ure | L_388¢) f

/e Lgss of Mcon-imerzency A-C Power %3 the Staticn
Auxiiiariag

V-3 Lass of Merma'l Feeawater lcw i
XW«q Feeowatar System Pine 3reaks Inside 2ng¢ Jutsice

containment (<) 3
V-7 Reactar Coolans 2ump Aatar Seizure ang Zaaciar ;

Coglant Zump Snart 3reak e

-3 Csntral Rod Miscoeration (Svstem Malfupnction or

= -
- -~ -
Leerasor Lrrar

€' .3 < . ' ! 9 s ‘
=3 Startuy of an inactive 300 or @circulation L3o
- r - - = - v
4% An .nCIrrect . mgeriture, ang Ow oAtrsiiar

Maifunction L3using an . NCreasa N tur Mz TLlw

=T
- -

-

X7-10 Chemical ang velume Contra!l System ¥alfuncsion

TNt <eSyits 1A 3 Jecrease 11 tne icran _gncane -
Tr3tion 17 n@ 12aC=orf .20 3Nt SWR

ATTACHMENT 2
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*XVe11

V=12

XV=-12

V=14

N-13

=12

(V=17

VI

“vit

~ im 3 ; : é R Rt -]
Talner s 1ssues under review. A meraEN

-

Cperaticn of 2 Tuel isgsamply

- s

Tnadvertent Loading and
171 an imoroger rasition

Scectrum of Rcd Ejection Accicents (9WR)

Spectrum of 0d Drop Accidents (3WR)

Inadvertens Operation of ZCCS and Chemical and Volume
Contral System Maifynction Shat .acreases <eactiir
Tcolant lnventory

Inadver+<ant Joening of a PWR Pregsyrizer Safety alief
VAIVe OF a 3R sdr2ty 4aliaf /a3 ve

Ty

ladiclogical Consecuences of Failure of Small Lines
Larrving Primary (0Ciant Jytside Lintiinment

Qadioloeica! Conseguencas of Steam Geneztsr Tule
S31.Ure  Zax
Qadiciogical Consecuencas of Maia Steam Line Failyre

Qutsigde Lontainment (3WK )

Loss-0f-Caclant Accidents Resulting from Spectrum of
Postulatad P121ne 3reaks 41Tnin Tne <eacsar Lioiant
Jressurs scundary

L.t
-

'S

R Iy

-
-
-

i’l. -~ - -
JUtsSiCe .Sntainnens

2

o o e

caic
- n

- al Consasyencas of Fuel Damaging iczizents
2e anag

- -
-~ - )
stent rue

cask Sreo Agcidents

Anticisated Transients Withcut Scram

Myleiale Tuce Failures in S%aam Zenerators

Lass of A1l Al Sower

ESHNICAL SPECIFICATIONS

IPEAITIINAL CA 00GAAM
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