UNIiLT GTATES
NULLEAR REGUL TORY COMMISSION
WASHINGT 4, D. C. 20885

se° 31880

MEMORANDUM FOR: R. F. Fraley, Executive Direciar L
Advisory Committee on Reactor Safaeguards =

FROM: G. G. Zech, Technical Assistant
Technical Support Branch, NRR
SUBJECT: STAFF RESPONSE TO ACRS COMMENTS ON "HE RCP TRIP

AND HPI TERMINATION CRITERIA

B8y letter dated July 16, 1980, from M. S. Plesset to J. F. Ahearne, the
ACRS forwardad comments regarding the present reactor coolant pump

(RCP) trip and high pressure injectisn (HPI) termination criteria. With
respect to this letter, the staff is in agreement with the comments
expressed by the ACRS with the exception of the two items addressed below.

With respect to RCP trip requirements, the letter states, "We believe
that reactor coclant pump trip upon primary depressurization is an
acceptable procedure, but we see no urgency at this time for installation
of automatic pump trip." In its evaluation of the need for tripping the
RCPs during a LOCA situation (NUREG-0623), the staff recommended that
automatic RCP trip should be installed and operational by December 31,
1981. This recommendation was modified in the May 1980 version of the
TMI Action Plan (NUREG-0660) to provide for continued study of criteria
for early RCP trip. Implementation of automatic circuitry io perform
this function will be delayed pending the results of LOFT Test L3-6.

As part of the continued study, all holders of approved ECC models have

been reruested to analyze LOFT Test L3-6, presently scheduled %o

be conducted prior to the end of this calendar year. The capability of

the industry models to correctly predict the experimental benhavior of this
test will have a strong input on the staff's determination of when and

how the RCPs should be tripped. The present schedule calls for completion

of the study by February 15, 1981; submission of proposed design modifications
(if required) by July 1, 1981; and implementation of modifications (if
required) by March 1, 1831.

With respect to the adequacy of the HPI termination criteria, we agree that

the procedural requirements are intended to prevent a recurrence of the TM[-2
situation; however, it should be noted that subsequent to the referenced

North Anna 1 event of September 268, 157G, these procedi. al requirements

were tempered by reconsideration of the need to maintain HPI flow for 20 minutes.
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This change recognized the wisdom of allowing the properly trained operator some
fiexidbility in terminating HPI flow once suitable subcooling margin became
evident. Also, I&E Bulletin 30-18 has been recently fssued pertaining to the
referenced Westinghouse 10 CFR 50.55(e) deficiency report. Responses to this
8ulletin will be reviewed to determine the need for further nrocedural

medi fications on ECCS operation.

’ M’n
G. Zech, Te€hnical Assistant

echnical Support Branch
Office of Nucl2ar Reactor Regulation
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donorable John F. Ahearne

Chairman
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SUBJECT: ACDITIONAL ACRS COMMENTS ON THE RCP TRIP AND HPI TERMINATION
CRITERIA

Dear Or. Ahearna:

in your letter of April 1, 1980, you requested that we clarify cur concerns
#i%h the presant reactor ’007'”’ pumg (RC?) trip and the hi igh pressure
‘niection (HPI) termination criterion. You also indicat ec in 2 memcrandum
<0 2. Fraley on February 22, 138C that you would welc our comments on
NURE -9623 “Generic Assessmen' of Je1ay-d Reactor uQO]Rﬂt Pump Trip Ouring
dmall Breax Lass-of-Coolant Accidents in Pressurized Water Reactors.”

The aresant recuirements for RC? trip and HPI terminaticon have developed ‘*cm
sne lassons learned from the Three Mila [sland accident and from the extenst
nurber of small break LOCA calculations sussequently carried cut. There zre
*wC distinct requirements in the [4E 5Sulletins issued, as referencad below,
wnich can De considered separately. The first concerns the directive wnich
recuires orompt shutdown of all reactor cs2clant pumps in PWRs follewi.: 2
c"r-ssurizat‘cn transient which initiates safety injection. The sacend is
she requirement that the safety injection systam continue to be operated until
2 specified degree of subcooling is attaines in the primary system.

“he Jrompt reactor coolant pumo tria mandated by the Bulletins followes
anzlyses oy the vendors of nuclear staam s.ocly systams which seemed <2 sncw
that sher2 was : "window" of break sizes anc pumg srip delay times which wou) c
Tead %o calculated peak cladding tamparituras in excess of the 2220
'igensing limit. Thesea same metnods of analysis indicated that witn Srompt
=g sris the peak cladding temperatures would remain below 2200°F.
'ha ARC Staff prepared 2 yseful o 1:::Je ir NURZZ-J623 of thesa vendor cz2lzu
a=isns and, wnile chis report claarly cresented the de‘1c.enc1es in <h
anziytical metncds used, the r-pc*' agreed ~"n tne vendors' conclusions. The
shars-tarm acticn by the Staff tnerefore was <ne requirement of prompt <ris of
*na reacsor coolant oumps; as 2 lTong-term ac:‘ar :he Staff reccmmended <nat
Tizens2es oroges2 ang submit design cnhanges tnat #i11 assure autamatic trs of
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for requiring prompt pump trip. Acdditional experimental data will become
available before the end of the year. The prompt trip has Deen carried
out in four transients since tne 3ulletins have appeared. In none of these
was there a LOCA in the primary system; all of these transients arose from
distvi-bances on the secondary side. No significant plant damage enrsuec in
theve transients and there was nc harm t7 plant personnel or to the pubiic.
The.re has been complaint, however, tha:t without reactor ccolant pump flow the
operator loses reactor pressurizer control since, in many PWRs, pressurizer
spray flow depends on coolant pump flow. Further, natural circulation must
also be established tc remove decay neat. [t must De said that the Staff's
hope %o develcp a clear distinction petween depressurization from a 51a11
break on the primary si ide and depressurization from 3 seccndary sice transient
seems guite optimistic.

We believe that reactor coolant pump trip uson arimary depressyrizaticn is an
acceptabla procedure, but we see no uyrgency at this time for installaticn of
automatic pump trip. With regard :0 primary oressure contrel, we believe
thit it is desirable tc provide pressurizer spray flow which is independent
of main coolant pump flow.

The oresant sat of requirements for =PI termination criteria is Ddased upon
achieving a specified degree of sudcooling i~ the primary coclant system
aleng with, in some cases, a specified water lavel in the pressurizer and
taam generators. ’hese requirements are intenced to prevent 2 racurrence of
the T™I-Z situation in which HPI flow was terminated while still necessary;
thess requwremen:s, however, 40 not adcress the conditions in which HPI should
:2 teruinatad when not required. we are concerned that relatively freguent
system transients which activate 4P might grogress to liquid discnarge
through safety val.es or PORVs, valve failure under Tiquid flow, and 2
resultant small break LOCA. [t shoulc alsc oe pointad Sut that sestinghouse
1as recently resorted a significant ceficiency under 10 CFR 30.33(e) for a
aumber of reactors with nvgh nead *an*-x‘;;a: ¢harging/safety injection
sumps. Failure to stop these pumcs 2romptly when nigh pressures are reached
could result in pump failure from low flow - 3 common mode failure of the
~edundant HPI pumps. :hanges in ocerational 2rocedures may alss affect the
design limits of cther components. These interactions need to Se carefully
reviawed.

se note that a numper of plant transisnts that have occurred i the jgar  year
nave been 2%%acted by *he NRC approvag HP[ termination ang RCP trip ~-"e*'a.

Thesa include events, as referenced 2270w, 2T V¢rth Anna, Unit L, actemter

2:. 1979; Prairie Island, Unit 1, Cesazer 2, 1379; and ANC, Unis 2. vanruary
29, 158C chg changes have Deen m2de in criteria in rescense IC thesa
avantis. we belisve shat ~ontinued $t1ff attantisn in this area is recuired.
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