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In Mr. Baxter's absence I am enclosing as a notification to the

Appeal Board a letter dated March 31,

Director, TMI-1l, to Mr. D. G. Eisenhut, Director, Division of Licens-

1983,

from Mr.

H. D. Hukill,

ing, NRC, tcgether with a copy of Mr. Eisenhut's letter to Mr. Hukill

dated March 4,
Hukill informs NRC of a planned change in the RCP

1983, to which Mr. Hukill's letter responds.
trip setting ana

Mr.

in the criteria for throttling HPI which were the subject of testimony

and ASLB conditions in the. TMI-1l restart hearing.

190451 i4
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After his return
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to the office next week, Mr. Baxter will communicate further with
the Appeal Board on the relationship of this change to the hearing
rec:rd.

Respectfully subm1tted

Jw

eor F Trowbrldge
Counsel for Licensee
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March 31, 1883
5211-83-017

Office of Nuclear Reactor Regulatien
Atta: D. G, Eisenhut, Director
Division of Licensing

U. 5. Nuclear Regulatory Commission
Washington, D.C. 20355

Dear Sir:

Three Mile Island Nuclear Statieca, Unit 1 (TMI-1) :
Operating License Ne. DPR-30 )

Dockct No. S50-28¢
RCS Trip on 25 Subcoolinz Margia

a2 J,J, .;r‘-',

: “u;In :esponsc-:a:jou: 1e::e:.of’xa:ch.£'“1983 GFC\ izteads to revise RC? trip

*: eriterion from 1600 psig ESAS to zs"r indicsted subcocling margin by Jume 1, 1983.
‘Ezclosure. I discusses the basis for z reducticn in.subcooling,.zoa 509F to
+.'25°F:daveloped from plant specific error analyses. Enclosure 2 provides

‘the basis for RC jump trip om subcooling margiz. Iaclosure 3 addresses

RC pump cperatiom' criterfon for normal, tramsient and accident conditieas.

These changes are in compliance with the requirements of 10 CFR 50.46 and
izprove the plant safety margins for certain non-LOCA events. Further,

these changes do not involve a change to Iechni:al Ssecifica’ions er an

unreviewed safety question and are, therefore, being izplemerted under
10 CPR 50.39. : :
Sincerelr,
AL

Director, THMI-1
HDH:LWH:viZf

Eaclesures
cc: R. C. Baynes
J. 7. Scolz

J. Van Vliet
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25°F Subcecoling Me2rgin

le Background

Since the accldent at TMI=2 the NRC ano utilities recognizec +he need tfc
malntalin adequate subccelling margin. The NRC, Through bulletins end NUREGsS
‘required each PWR Licensee to 2ssure that adecuzve subcceling margln was
maintained 2nd in the long term to install a saturzticn margin moniter. Through
coordination with tha utilities 2 minimum mergin of S0°F wes established. For
BAW units, the 50°F was basad on an ectual mergin of 5°F (which ailows tor ths
ditterences in lcop temparature of tha highest elevaticn and the polnt where the
het leg temperature is measured) with 2 45°F instrument error. The 30°F
subcool ing margin becara the cetermining critericen for allowing throttling cf

HPI .

fhe  Analysis = - A a
| GPUN hes porformod plant specitic caleulntions of Instrument string errer uslng
L the Rogt Moar Squars. (RMS} methed: for subcooling, margin ot prassures. graater

+han 300 psig.” The calculatlens: show that durfng normzl. and sccidant condittons -

[ TR R el s SB LOCA*s ), the maxnum; instrument:. string erree s =18 7°F (% 20, 7°F )

F e e it tharaddition: -‘gfj}na’{s:ﬁfpkysxcs;;'mtlgura‘tt_cn.;-.mergfn ». & 23°F subccoling "~

. pergin is Justified. Durfng 2 Largs Break-LOCA the subccoling margin moniter ie:r

net requirad for RC pump: trip.: Further, HPL. eperaticn citeria is nov dependent -

cn tha saturaticn mergin monlfor but rather LPI cperztion. in order to provide -
speclific guldance to tha cperator, GPUN propeses +hat the 25°F subcce!llng margin

meniter criteriz bs used and alarmad.. :

S
4 5t
:

Eilo: = Digeusslon. < nii | 7 aitied TaAa L s _

Since the fall of 1979 analyses performed by GPUN zaé 3IW have cemenmstrated that
HPT initiation anc throttling based om subecooling =argin is adeguate To ensure
subcooling during the three main events of interest. ;

&a. Smail Break LOCA Events

The reducticn In subcceling margin to 25°F during 53 LCCA events z2ilows
betrter plant control durlng system recovery by 2zl lowlng HPI threttiing
scaner., The lower subcco!ling margin allcws 2 brosder control dand which
permits The cperater 10 maintain conditizcns with greater margins 7o
possible overcoelling conditions. The SB LLCA events are bounded Dy The
analysis discussed in Sectiom Il (Containment Temperature = 243°F,
~ontainment Pressure —30 psig, RH - 100% 2n¢ cose = 5 x 10% R),

b. Steam Generator Tube Rupture Events



gn¢ =eitigle Tude ryptir
tfterentizl pressure, :
sudgeciing margin ang ¢
igure 1 iliusTraTes Tnz

- abdY Ba x BEOP
i L=

“y
m

The primary T¢ seccndery lear rate during sin
is a8 function cf primary *c seccndary ¢
gditferentizl pressure is minimized wiTh rec.csc
primary cCepressurization cpersting +the RC sumss.
by ehanging frem 2 30°F subcociing mergin (sith pumps ¢f

- -
-

subcoc! Ing margin (with pumps on) 2 53% reducticn in The amoun? ¢f RCS
ieakage is attainable. Reduce¢ inTegrated leakage will!, 28 2 consequence,
<

reduceg the dose to indlviduals on ang off siTvs.
¢. Overcooling Transients

During overccoling 2vents 2 recuced subcccling margin provides an Increzsed
cperating band making it easier for the cperzior 7o stay within the

presssure temperature limits.

For all cother transient 2nd accident conditicns, Tnere Is no reducticn In tThe
safety margin or consequences of an zccident as cescribed In The FSAR.
Mitigetion of LOCA, tutas rupture and overcoc'ing events Is net depencent on
subcool ing margin 2s 2 signal to Initiate sutomezic pient protection. Since HPI

is not a:tomatically initiated for any evenrs aunalyzed in the FSAR besides 1LCC:,
tube rupture and overcco.ing events; EPI throttling does no: aifect the consegquence
as azalyzed in the FSAR (See Table 1).

 § Conclusien

 Maintzining & minimum cf 25°F Indlcated subcceling margin 2ssures *hat The RCS
" Is subcocled during normaly transient and accldent cen¢lticns. Therefcre, HPI
* InftTetion endithrott)iag may. be-besed or ZX°F sulcscling mérgin without 2
- o7l recestion In plant. satety.” Furthernore, & reducticn . in sudcooiing margin frem
2T SBRF 1o 25°F roduces tha primaryito secondary” leak rave, - integrated leskage,

eeomdeser ratec end Fntegrataed: dosevresultingt frow 2 tubs rupture event anc,
| therefers, Increesas plant safety. oo o mooos o8 oo : ik o

_____ -

V. = " References: .

1. MRC letter cated 23, 1979 "Meeting Minutes ‘cr
October 12, 1978"™. - T

Z.  letter from Warren J. Hall *c Darrell G. Ziseahit
gated March 31, 1982, Questien 1.13.

-~




7 4 Comtral Reca ndicatlen -t

RCP Trip

e Background
Based on initlal analyses received from PWR vencers, N3C concluded in WURES CS23
that celayed trip of reactor coclants pumps during 2 sv2li break LOCA can lead
to predicted fuel cladding temperatures in excess c¢f current licensing iimiTs.
BLW examined what would happen if the reactor ccciznT ;.mps wére Tripped 2t some
time Intc the accident when the system vold fracTic: was high. They ardiTrarily
assumed tha* the pumps were tripped when the systew vcid fracticn was SC%Z. AT
the *ime of pump trip the llquid that was previcusly dispersed zrcund The
primary system through pumping action now collepses ccan *o low polnts of ths
primary system such as the bottom cof the vesse! ang sTe2m generzicrs. This
resulted in significant uncovery of the reacter ccre, cue 7C an insutficient
emount of liquid being 2vailable *o provice esccervedie core ceel ing. Cue %¢
design features 2s well 2s temporal behavicr ¢! system vcicd fracticn, 30W
concluded that unzcceptadlie conssquences wou:ic rescit from delayed reacicr
coolant pump +rip cnly for 2 range of smal! bresxs (.02% +¢c 0.17 #7*) enc 2
range of trip delay times after 2ccident Initiaticn. Zasel on These findings, 2
meating cf utllity venders and cwners wes. hald wits NRC in SepTemler 187%. AT ¢
.. this meeting I+ was. agreed that: the 1600 psig ZSAS signzl provided Timely:

oo manuel- sction: to prevent piasitle volding scenarics.
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- rlm o recont Bivfg malysis, varfous: RCP-¥ripping schemas were investigatec.” ..

" They‘Included saturaztica margln, coincidance £SAS/Tsat, low low pressury end >

- volg fraction. -The szturation margin scheme wes chcsen By GPUN slnce this -
signal results In fewer pump trips during cversesling events 2nc 1¥ +he
saturztion mergin s suitably low, In ne pump T=iZs curing cesign l2sis Tule
ruptura events o very small break LOCA's. Ths resuits cf *hs analysis centerec

eround a review cf void fracticn for‘pumps on/cit conciticas. : :
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lustrate +tha* The sysTem will initizily e less veices 2s

LR c
- f\n:

The 2bcve schermzrics Tl
well 2s 2r 2 lowe pressure with pumps running., These mesu TS ocour cecalse

:r
o

continued coerztion of tne RC pumps xeeps The coolanT circuliating f"c.:f;;? t

lecps proviging be~ter steam generater hest Trassfer ang lower il leg
temrneratyres. 1hé lower system pressure wiTh ?.‘.e pumps U "E"g during the
Initial phases cf <he +ransient results n 2 cecrezsec ‘e2k flow 2n¢ thus 2
lower void fracticn. However, the centinuous cpereT : ct °\e RC pumps resuliTts
in lower qualiTy discharge +hrough The bre* which eventually ctisers The
decreased pressure effect on the lezk flows. LS +ne flui¢ in the primary

$ar cervain break sizes as 2
¢ corne by SN shvw That
rs at 407 systenm

system ultimately evclves to 2 high veid fra**
result of the contirued RC pump cperation. The s.ucx
the crosscver pcint between the pumps on anc off ceses cccu

void fracticn incependent of The brezk size.

Loss of subcco!ing margin in the hot leg occurs well f4ore the RCS veold
tfraction ca2n beccme large enough 10 ?hreafen core uacovery. Therefore, The use
of the subcosoling margin Is an acceptadie al‘ernafxae +¢ 1600 psig ESAS.

14 P Discussicn

Since the fall of 1679, analyses performed by G7UN 2ng ZiW have cew:: frated
that Reactor Coclant Funp irip on subcoeling ﬁarg’ﬁ ec empii

cbjective of tripping RCP's w!Tho:T dBCrGESIﬂg szfety rmarg

ovcr?: er In?erosf. o b 0 : o o

2 *‘\', v.?."‘:f‘:’.;t';.;,j{,, i E 25 -

/. 'frcm ‘lowl pressure. ESAS ac‘ue?ncn ‘o rcss be:J
»\subcac“ng m.rgfrr awpltshas#b&c:igtn-i cclsctiva ef tripping The RCPs.. %
- fopv omakly bzeak. LOCAs ... Fer:tha: braalk, sizas, f cencern, & less et 239F 7 °
:suﬁcacltngpaaran will eccur stightly befora low RCS pressurs ecruaticn of - o

-+ ESAS. -~ The cperzter has essca‘tatly"he-sane*t.ma +rip the punps 2t *he:-

“ongset of saturzticn 23 with the current ISAS t:fJ!TlCﬂ criteria. A review -
¢t the S5 LOCA enelysfs indicates thet the basis for RLF Trip was 20% volg

.raCﬁOi".
b. S?cem'Genera?cr Tuba Rup.ura Events

Curling Steam Generztor Tube Rupt ures Tn which m'nirum su:c;diin;,:arr.n
meintained, continucus RC pump c*s'afuﬂw 2ssures ex;e:ff!c;s CO8 35T @
& minicmum primery fTo secondary ciffer e"':‘ sressu” This chengs n
criverfe for RCP <rig will 2flew RCF's vC e fle-e~ s' ber g 8T
spectrum of Tude ruptures (Including rugwures Seysnd 778 Cesign casis) anc

te reduce The cffsite doses for Thoese events.

&

i
i

¢c. Overccoling Trensients,

-r OVCFCOOHns eve ."H’s in whi ""ﬁ-ss_"f.e‘ cces '.v? G-;-by. The

-

IH. r
subceceoling margin ¢oes not c'cp Seicw 25°F even though ACS pressure is
below The iSrS initation setpoint (160C psig.. When comSined with our
propesed RCP ‘r‘; criteria, The 'CP's wifl remaln cperzticnzl, Therely
srecluging veicd fermgvign in the het e;s gns minimizing formaticn ang
curation ¢t veics in the resctor vesse! hezz., Fu.rthe-mcre, RO cperatien

-
4 Tw
as

2ilews continues use of Main FeeCwater in




the use of pressurizer spray Tt condrol RIS sressure curing recovery frem
The OVerc:cling ?ransien?, Table 1 il ;usTr2Tes Trzt Tne Z5°F sutcesiing
mergin is not icst for any event in waich forcec Re *izw i3 reguir~es ‘ter

roe ¢ forced To Terminate

event m.ugz. ien. "e"e ore, the cperaTcr waple reos
forced flow when it had previcusly been Texen crefit for in FSAR znezlysis.

lY. Alarm

In a¢dition, 2 Control Room alarm will be -z¢justec 7o annunciate 1f either
subcool ing margln monitor indicates less than 23°F. The plant compuver alse
independent!y computes pressure and temperature saturzticn margin fer legging,
trending and alarm. ‘

Y. Cenclusion

The change In RC pump trip fr-om low pressu'e £SAS actuaticn to leoss of
subccel ing margin:

¢ ensures RC pumps are turned off when recuirec which
assures no dscreass in safety. .

¢ permits RC pump cperaticn fcr scme cvercco! ing events
whlch Tnc eases plan? confrc!.

.‘—-

ci‘peralf: R"aun; opera?xoa fcr r~'s,‘u¢e r;,..re svents
;ﬁ,gtnctgﬁng thesa baycnct daai’gm b.sts: which-Incresses- snfo"y;-

& By :c?eastm-~taakags ané cxpedmng :arrr- cc:tdom.;-'
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_;,_.-;Lou of Euc. Lcad

TASLE !

HPI Ferced Flow 2%°F SIv
hccident o Fer EvenT Assumed in Reaches Turing
Transient Mitleation FSAR Event
Rod Withdrawal

Power No Yes Ng

Startup Ne Yes he
Boren Dilutlen No Yes o
Cold wWazter

Addlition " No Yes O 4]
Loss of Flow Ne No - RIK
n-cppad Roé

,é!ic’gcé'&?}

ok .'7-1"'1‘;'; wr o-,_ s ,.,,

Tubs Ruﬁ?ufcﬂh i 'fu-‘ el o g & 5.:&
Fuel Handling .‘ - No o N}A e
Red Ejecticn =, Yc§ 3 " Yes Ves
Feedwater Lins L, i -

Srazk ha ™ ; 4!&: %S
naste Gas Cacay .

Tank Ruptur NO N/A "3

S8 LOCA Yes See Discuss. See -isc.ss.
.erge Sreak LOCA No i Ne : ves

*Analyzed with 2nd withsut RCP creration



li: 50°F SC, PUMPS OR 4
lIl: 50"F SC, PUMPS OFF L

. . » P i .

.

SC = Subcooling



Enclesure 2

-

RS Pump Operating Criveriz

1. RCP Operaticns = Trip
A. Sé? points for RCP Trip

1. Forced Flow

Table | of enclosure 2 srovides an accident/transient sumary matrix for which
fcrced flow is sssumed. Note, speciflicaily, the® RIS f'au is assumed fer cesign
basis tube ruptures and thzt for 2 23°F subco,lan: margia trip setpoint RCP *ri;
does ret cccur. Further, iripping RC pumps en Z3°F S.::C.llﬁc wargun recuces

trips for nen LOVA events fsr which centinued RC s.=p c¢peraTicn s cesiratle.

2. Volded Sys*em

Sr ‘Ftpp!ng ;LE:S‘C 23" sub:ccllng mar;fn, c,e'a-1~’ et pumps. in B vctca-_

P o - R

4 >7T s 2 o
,—r\ "'7 4;’0’- r(*—‘é* ) 2 ‘ﬁ—&;‘” 5 X

s ;- - uo"::\::":{-;;'; ':L’:'.:'{:‘._« ""cﬁ"-'r-c:- s i tﬁ—m I .
.‘m&-t ulu:\u:& :.Lm ak a:ara'l'cr RCP R[g,u,.rch gvat.\s tnz*vc:"an“ ?rtps Sy

Sautematic: sysfams. b Ez;artcncz In -n-.:r uPEEIHy tacustry sines  the Tel-Teccidont
“.hes showm that ihadvertant’ cpc:a‘rcr tnittatlon ‘N2a 2 vary low prebablilty of i
“oecurrence. Trippling RCP's en 23°F subcoaling marzin reduces spuricus RCF o

[ elon

trips, thereby reducing challenges *c the PORY fer ncn--».& events ulince
pressurizer sprays Is avallab!e ?c con*rol RCS pressre. A

-

© 4. Hot S*agnanf Flulds e R i B

e g -t - fq-

Tha sediticn of seF rer;ln ?o ‘he Tnstrument e-ri- czlculet’en sumTerizet
egnclesurg T of this letter provides sufticient ma=3is <C preciute sTT.TET:IOD

concitions in the RCS cue to physical lcsatich 2 The gEnElTE.  LuTrenT 7.8
eme-gency procedures discuss ‘cperzticn In 2 ye=tegs 22eg’Ter 258 ~emsvE! ¢F
! $.celly sdsresses Thess

veids that result from flashing. Operster ftrzizicg ssel!
procedures.

5., RCP Services

As cdescribed in secticn 2.1.1.5 cf the THI=1 RestesT Repcrt injection water Ic
+he RC pumps !s capable cf being restored fzllgaing scotzinment iscigticn. I
+~a event that the ccoling water To The pumps jesticn water

e [
provides adequa‘e cootnng for *he seals anz The su.m5 ¢2n D& cperzTec

Indefinitely i¢ the sea! injectien is funcTicnin



The saturaticr margin monitor which is part of Tre IS0 inmgTrurenteticn sy
will g used for indicaticn of 25°F subcssling ma-gin ‘= RCP

B. Justificarien for Manual RCP trip
1. Conformance with 10CFR 350.46

A generic analysis has been perfcrmed by BiWw wiich envelceps THi=l. This
analysis 1s summarized in Section || of enclosure 1,

2. Most Prchable Best Estimzte

Since there is no substantizal change In time ¢ frip RCP's for the worst case S3

LOCA under *he 1500 psig criteria cr +he 25°F subces!ling mergin eand in *ne time

tor the cperz*cr “o respond to the initlating signzi, This analysis is nct
considaered necsssary. ;

-¥

C. Other Consl!derations
1. Instrumentation

The saturation margin menitor and elerm are zdcressel !n secticn 2.1.1€ of The
TMi=1 Restart Report. This lnsfruqew?a?lon will Se 4--'e:e: +c sateTy grece
_du'l fhe Cyctc 8 refuollng._r : . :

P v
I T O A
" i~ \\‘ ":“, w,l

.'_'LSnatk hceak LOCA 2ne. other. emargonc:r' pfccﬁdures
tha RP res*arf crt?octa‘fftcm SCL‘F 10:23°F.
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~"V;~ ' 3 Trafn[ng

Trarn!ng cn RCP opera?ron'éurtng fransren?s enc ec-T*eﬂ*s Ts :ﬂfegre! +c fha
training preogram eon emergency procadures which incl.des simulater frainming.

i1, . Summery of 1CCFR =0.3% _Evalua‘flcn_

1. The prebabitity of cccurrence o 4hg CcovsesuEncas c‘ zn a::!cc-? o
mal function of equipment impertant tc szfe~y 27e.icug'y eveivetac in
+he Szfety Anzlysis Rapor? has nct ir»'easaﬁ' Thcles.res teac 2
provide & summary enalysis ¢f these s.e~7vs ¥ foncern 27 TElie |
address 2ll accicents evazluataed Ia Tha FEAR CrzpTer 4. inm feeT, D
+ripping RC Pumps cn 25°F subecsoling ma2rgin, grezver central 2n
reduced consequences occur. No acditicnal ecuipment s acces by Thi
change nor atfectec which woulg lead ¢ & malfunctiecn.

2. The pessibility for an accident ¢~ ra'funsticn ¢f 2 cifferent Type
than any evaluzted previsusiy In *he °gf .y tnzlysis ReperT is neT
created. All crecdible events analyzed 2-a enve!cped by exisTing F3AR
events 2nd nO new unenatyzed events 2re creszvel.

3. The margin c’ ‘'sztety es cefinec in Tne tesis ¢ 'Y
Specit i::?acn is not reducec. W ~eSSLT ral



Tech Scec bzses hzve been czrefully
Enclo..7es 1 and 2 with nc resuiting
coertain eve~ts *he safety mergin has O
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UMNITED STATES

NUCLEAR REGULATORY CONMMISSION
WASHINGTON, D. C. 20555

o March 4, 1983

D"’.

Docket 'o. 50-289

Mr., Henry D. Hukill

YVice President

GPU Nuclear Corporation

P. 0. Box 480

Middletown, Pennsylvania 17057

Dear Mr. Hukill:

Tha purpose of this letter is to inform you of (1) the staff's conclusions

- pecarding your analysis of LOFT Test L3-6, (2) the continued acceptability of
your ECCS evaluation model for predicting small break LOCAs with Reactor
Coolant Pump (RCP) operation and (3) criteria for resolut:cn of THMI Action
Item I1.K.3.5, "Automatic Trip of Reactor Coclant Pumps.”

We have completed our evaluation of your analyses of LOFT Test L3-6 and.
conclude that the evaluations acceptably predict the test results. Therefora,
we find the currently approved B&W evaluation model for small break LOCAs in
continued conformance with Appendix K to 10 CFR 50 for the case of limited
RCP operation after reactor trip and for the range of licensed B&W reactor
designs.

We have reviewed industry analyses and performed our own analyses to determine
whether RCP trip is necessary during LOCAs, and evaluated the desirability
of continued RCP operation during non-LOCA transients and accidents, including
steam generator tube ruptures. We have concluded that there is a wide range
of transients and LOCAs where it is beneficial for the operators to maintain
forced circulation cooling and mixing through operation of the RCPs. However,
some of the calculations show that fer certain small break LOCAs, primarily
those with only one of the two High Pressure Safety Injection (HPSI) Pumps
assumed available, continued operation of the RCPs or continued cperation of

- the RCPs followed by delayed RCP trip could lead to core damage.

Some uncertainty in these conclusions remains. Specifically, there is a
complex interrelationship among break size, break location, RCP trip delay
time, available safety systems, and peak cladding temperature (PCT) for each
type of NSSS design. Moreover, although the staff's and each vendor's
calculational models adequately predicted LOFT test L3-6, there appear te

be subtle differences embedded in the computer models which, when applied

to large, commercial, PHR designs, yield differing results regarding the
necessity for RCP trip during small LOCAs.



Mr. Henry D. Hukill -2~

Recause of this, we place substantial weight on the views of the reactor
designers and the utilitieas which are almost unrnimous in asserting that

for some2 small LOCAs with less than the maximum available HPSI flow, delayed
RCP trip could Tead to core damage. Some utilities indicated their preference
to keep the RCPs running for all events; however, this view appeared to be
based solely on the desire to maintain forced circulation and did not consider
the consequences of delayed RCP trip.

wn
- of
-

While acknowledging the industry's general conclusion that the RCPs should

be tripped for small LOCAs, both the staff and the industry recognized that

there are other accident sequences of much higher probability than the small

LOCA where the absence of forced circulation makes the operator's job more
difficult and can increase the likelihood of operator errors. For this reason,
we believe that a balance should be struck between the competing risks associated
with tripping the RCPs early and leaving them running following transient and
accident events.

Based on our discussiors with both licensees and the reactor manufacturers,
and our internal evaluations, we believe that appropriate pump trip setpoints
can be developed by the industry that would not require RCP trip for those
transients and accidents where forced circulation and pressurizer pressure
control is a major aid to the operators, yet would alert the operators to
trip the RCPs for those small LOCAs where continued operation or delayed

trip might result in core damage.

* In summary, we have concluded that the need for RCP trip following & transient
or accident should be determined by rach licensee on a case-by-case basis,

. considering the Owners Group input. However, the staff must ensure that
whatever decision is made regarding pump operation, it will result in safe,
relisble operation of reactors and will not adversely affect the ability

¢f licensees to comply with the Comrission's rules ind regulations.

The enclosure to this letter provides guidance for the development of either
(1) satisfactory setpoints for RCP trip or (2) the technical bases

for allowing continued RCP operation in the event of a small LOCA at a
licensee's facility. As stated in the enclosure, manual tripping of the RCPs
for a LOCA can be allowed under certain conditions.

We recognize that possible differences exist between the requirements of 10
CFR 50.46, which assure ample core cooling :apacity, and the approaches
described in the enclosure which are based upcn acsuring proper operator/
system response under conditions that may be facad during accidents and
transients. Accordingly, in such cases, we will consider a request for
exemption from specific requirements of 10 CFR §50.46 pursuant to 10 CFR

§50.12.
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For the purpose of providing uniformity of setpoints and methods and for
minimizing potential confusion that could arise because of diverse actions
by individual iicensees, we strongly urge that Ticensees work ccllectively
with owners of similar plants (i.e., cwners group) and propose setpoints
and methods consistent with other licensees.

1f a licensee elects to trip RCPs, when RCP trip setpoints are developed

which are believed to substantially meet the guidance provided in the enclosure,
we encourage iicensees to begin implementation of these new setpoints at
operating plant(s)*. We caution that careful judgment should be used when
developing proposed methods and setpoints in accordance with th2 guidance

in the enclosure. If RCPs are to be tripped, we recommend that the licensees
utilize evenc trees to systematically evaluate RCP trip setpoints to minimize
“the potential for undesirable consequences due to 2 misdiagnosed event.

Specifically, we recommend the setpoints be evaluated for events where the
RCPs could be tripped when it is preferable they remain operational. We
further recomsiend the setpoints also be evaluat=d for the case when the RCPs
are not tripped early in the event and for whicnh a delayed trip may lead to
undesirable consequences.

We are not requiring a formal submittal of the analyses which support either
RCP trip setpeints or the decision to leave the RCPs oparational for all

events. However, once the technical bases for the decision are established,’

. we intend to conduct inspections of individual licensees led by Regional
personnel. During these inspections, we will examine the translation of the

10 CFR 50, Appendix K, and RCP cperation mode evaluations into plant procedures.

.' e would expect the evaluations to include consideration of the guidance con-

tained in the enclosure to this letter. Copies of these evaluations should be
made available to the staff at these inspections.

Alternatively, a licensee may choose to make either an individual submittal or
reference a generic (i.e., owners group) submittal which provides the technical
justification for treatment of RCPs during transients and accidents. In that

" case, an inspection would not be necessary.

The requirements set forth in this letter supersede the actions required in
IE Bulletins 79-05C and 79-06C.

*Unless implementacion entails a change to technical specifications or an
unreviewed safety question, which require NRC approval prior to implementaticn.
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Accoraingly, within 60 days following receipt of this letter, please provide
your plans and schecules for resolution of this issue for your facility.

You should also indicate whether you desire to make a submittal concerning
this issuc. If you cannot respond within 60 days, you should indicate within
30 days when your schedule will be submitted. The information requested
chould be sent to Mr. D. G, Eisenhut, Director, Division of Licensing,

Wash’ngton, D.C. 20555 pursuant to 10 CFR §50.54(f).

This request for information was approved by the Office of Management and
Budget under clearance number 3150-0065 which expires May 31, 1983, Comments
on burden and duplication may be directed to the Office of Management and
Budget, Reports Management, Rnom 3208, New Executive Qffice Building,
Washington, D.C. 20503,

If you believe fu ther clarification regarding this issue is necessary or
desirable, please contact Dr. B. Sheron (301-492-7460).

\{incerely, 4
LU g'émlcc/(

Darrell G. enhut, Director
Division of Licensing

Enclosure: .
Resolution of TMI Action
Item I1.K.3.5

"
cc w/enclosure:
See next page
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RESQLUTION OF TMI ACTION ITEM II.K.3.5

The NRC, 1ts licensees, and the FWR vendors have been evaluating the

reactor coolant pump (RCP) trip fssue since the accident at TMI. The

technical understanding of the industry and the'reéﬁ1rements of NRC on
this issue have changed twice in that period. As a result, there havé
been extensive studies to better understand the dynamic response of all
classes of PWRs to small break LOCAs. Although some confirmatory infor-
mation is still to be received concerning some models, we conclude that
the.analytica1 models are sufficiently reliable to be used by licensess
to choose their own best method for RCP operation upon indication that a

LOCA has.occurred.

In developing methods for RCP cperation (i.e., trip o leave running)
_during 211 transients and accidents, we recommend addressing the following
items that have been identified by the stafy as part of our review of this

issuz.
"

We have separated theze items into two groups: Those associated with

RCP operation critaria which could result in RCP trip during transien®s
.and accidents, and those associated with pump cperation criteria which
§11o« the RCPs to remain running during transients and accidents, including

-

small break LOCAs.

I. Pumd Operztion Criteria Which Can Result in RCP Trip During

Transients and Accidents

s an acceptad

$ ’ : < - = - | SV adln sprrnrmmapns -
based this conclusion in part upon our own probabilistic zssessment, It



showed that the failure of a designated operator to trip the RCPs

: 1

rip signal is approxi-

ot

within five minutes following receipt of a RCP

mately six times more likely than is the failure of an automatic trip.
Qur probabilistic assessment was limited by a lack of comprehensive

information about the complex interrelationshiips among break size,

break location, RCP trip delay time, available ECC systems, and peak
cladding temperature (PCT) for each type of NSSS. A complete map of

this interrelationship for each design would be prohidbitively expensive

to generate (tens of computer runs for each design at thousands of dollars
per run and hundreds of hours of analyst time). Without such a map, we
cannot accurately define the bounds of the region where unacceptable
_consequences might result from delay in RCP trip. However, Based on

our understanding of the phencmena in question, analyses performed by

,~£He NSSS vendors, limited independent analyses performed by the staff,

te;ts-performed in both Semiscale and LOFT, and our probakility assessment,
we conclude that allowing manual RCP trip is acceptable provided certain
conditions are sa%isfied. Cur guidelines for RC? trip set;ointﬁ and
methods are set forth below. In develeping RCP trip setpoints and methods,
there are two potential problems with RCP trip tha;:coﬁtinue ténshcw up

in reactor operations. The first ;foblem is caused by the fact that the

loss of pressurizer sprays upon RCP trip for transients and for small <

break LOCAs results in a need in some plants to use power opsrated relie?

testing of prototypss and improved relfability enginzering, these valves
continue to show 2 high propensity for failiny to _close. Although the



valve testing program since the zccident a2t TMI, there does not appear

to be signif{cant progress in improving the overall operational reliability
of PORY systems. A second problem associated with PCP trip is that it
tends to produce a stagnant region of coolant 1n the u:per elavations of
the reactor vessel. In a number of recent operational events, this hot,

- stagnant fluid has flashed and partially voided the upper vescel region
during depressurizaticn or‘coo1down situations. Despite wide dissemina-
“tion of information about these operating events and the learning opportunites
that they present, we still perceive that operators (1) are not completely
familfar with the significance of a steam bubble in the upper head, (2) have
difficulty controlling coolant conditions so as to avoid or control flashing
where possible, and (3) may have a tendency to take precipitous actions

when a steam bubble exists.

. In developing your RCP trip serpoints and methods, the follewing guide-
1ines should be considered: .

1. Setpoints for RCP Trip

a) The setpoints should be designed to assure that the RCPs will

_be tripped fof a1l losses of primary coolant in which RCP

trip is considered necessary. The setpoints should also ensure
continued forced RCS flow during steam generator tube ruptures
up to and including the desiyn basis tubenrupture. Safaty
enalysaz chould be perforied to cemonstrate the achievement o;
these goals. The symptoms and signals used to alert 2n operator
of the nced to manyally trip RCPs should be, to the extent
pussible, uniquel}wattributaDTe to LOCAs and nct other
depressurizing transients and actions for which continued pum

operation is destrable, In this regard, consideraticn should



b)

c)

be given to partial or staggered RC? trip schzmes (e.g.,

in two loop, four pump plants, trip one pump ;e} loop
jmmediately and trip remaining pumps once the’e;istence

of a LOCA is confirmed). 1If selected pumps are tripped
during the initial phase of the transients, 1fcensees

should assure that training and procedures provide direction
for use of individual steam generators with and without

RCPs in operation. Your evaluation should be capable of
demonstrating and justifying that the proposed RFP tr1g
setpoints are adequate for small LOCAs but will not result
in RCP trip for sther non-LOCA transients and accidents (e.g.,

steam generator tube ruptures).

The RCP trip setpoints should be selected so as to exclude
extended RCP operation in a voided system (e.g., pump head
degradation >10%) unless engineering analyses or tests are
available to justify that RCP and RCP seal {integrity will be
maintained under those conditions. .

1f, for some transfents and accidents within the current
design basis,'and with cffsite power avai}éSﬂe, the setpoints
selected will lead to RCP? trip even though L is neither ‘
required nor desirzble, 1t should be assured that these events
will not result in challenges, either automatic cr from

the operators, to #he PCRYs to accomplish depressurizing

actions normally accomplished by pressurizer sprays., Heated

o



d)

e)

auxiliary spray capability not derived from RC?
discharge pressure could be considered as one possible
means of eliminating this reliance on tﬁe bbRQs. On
the other hand, {f PORYV operation is continued to be
recomnended for use in depressurization, then 2 program
for upgrading the nper;tfonal relfability of the PORYs

should be developed.

For any conditions which require or result in RCP trip

and the establishment of a hot, stagnant, fluid ;egfon-

at high points in the primary system, emergency procedure
guidelines and emergency procedures should specifically
describe symptoms of primary system voiding due to flashing
of stagnant regions of hot coolant. They should also
contain specific guidance dn detectiné. managing and
reﬁoving the coolant voids that result from flashing,
Operator training programs should specifically address

the significance of primary system voids under non-LOCA

and LOCA conditions.

” T,

Transients and accidents which produce the same initial

symptoms as a LOCA (1.e., depressurization of the reactor
in contzinment isolation may result in the termination

coolant pumps (1.e., component cooli

injection water). It wes the intent of THI Acticn Plan



Item 11.2.4.2 to have licensees reevaluate essential

and nor-essential systems with respect to containment
fsolation. In particular, i1f a facility design terminates
wairer services essential for RCP operztion, then it should
be assured that these water services can be restored in a

timely manner once a non-LOCA situation is confirmed, and

prevent seal damage or failure.

It should be confirmed that containment isolation with
continued RCP operation will not lead %o seal or pump -

damage or failure.

f) Parameters used to determinc when RCPs should be tripped
should provide unambiguous indicators of a LOCA. The {nade-
quate core cooiing 1ﬁstrumnntation required by the Commission

; an? described in NUREG-0737 should be factored int: the
emergency procedure guidelines where useful in 1hdicating

the need for RCP t.ip.

2. Guidance for Justification of Manual RCP Trip

Ouf review of this subject leads us to conclude that, wﬁen'tripping
the pumps is reccmmanded by thz licensees, it is preferable to
manually (rather than automatically) trip the reactor ccolant

pumps where it s at all possible to justify it, ”chever. our

review indicates that there may Be a few plants for which it 1is

-
3

not possible tc justify manual trip because of reliability

.

considerations. The guidance stated below is intended to assist




those plants that can and should rely en manual trip to develgp
complete justification for and to clearly Tdentify those fey

plants that may not be able to rely on manual trip. .

a) Based on the RCP trip setpoints developed according to the
. guidance 1n §ten one above, analyses* should demonstrate
that the 1imits set forth in 10 cp= 50.46 are not €xceeded
for the limiting smaly brezk size and Tocation., For the
purposes of showing compliance with 50 CFR 50,458, operator
action 4 trip the RCps should be assumed no eariier iﬁan
two (2) minutes following the onset of‘reactor conditions
corresponding to the Rep trip setpoint, Allowances should

be made for instrument error,

b) If manual Rep trip is proposed, then for the Timiting small
break size(s) and location(s) identified from (a) above,
@ most probable** hest estimate analysis of the amount of
time availabdle to the operator to trip the RCPs following
the existence of the RC? trip signal should be performed,
If this time is less than that recommended in Drast ANSI
Standard NEGO, the acceptanility of this time should be

Justified. an evaluation of operating experiencs data should

*Generic anzlyses of general rezctor types is acceptab
plant specifie dnalyses. The ‘generic andlyses should

bound plant specific evaluations,

**tach licenses should identify and Justify the m
conditions. Conservative estimites are accentanl
ef justifizble most protable p1 i

~
-
~
~

=3
ant condit ons,



be included when addressing this Bustifica:icn. 'The
consequences if RCP trip is delayed beycnd this time should
also be addressed. Contingency precedures should be
developed ard be available to the cperator in thz event

the RCPs are not tripped in the preferred time frame, If
the time availablie is in excess of the standard, no further

justification is necessary.

Cther Considerations

Although 2cceptance criteria in the foliowing areas are not speci-
fied, assurance that they have been considered and good engineering

practice has been followed will de required.

a) For the parameter(s) employed in the RCP triy setpoint,

the level of quality for the instrumentation that will

signal the need for RCP trip should be established. In
particular, the basis for the following should be {fdentified:

o The design features chosen for the sansing instruments
(e.g., seismic and environmental qualificaticns, reliability,

etc.).

o The degree of redundancy in the sensing instruments,

In general, credit may be taken for all eguipment available
to the operators and for which sufficient confidence in its
operability, during conditions under which it is expected

to operate, has been established,



b) It should be ensured that emergency crerating procedures
exist for the timely restart of the reactor coolant pumps
when conditions which will support safe pump operatlon
are established.

¢) The training program should instruct operators in their
responsibility for performing.RCP trip in the event of a
SBLOCA. In pa*ticular; the operators should be trained
in pricritization of actions following enginecred safety

features actuation. R -

11. Pump Operation Criteria Which will not Result in RCP Trip During

Transient and Accidents

1t is recognized that an evaluation could lead to the conclusion that,
based on competing risks, both the preferred and safest method of pump
'Oparation following a transient or accident e§ent would be to have the
pumps'runnihg. In order to substantiate this coﬁclusion, the following
evaluation guidelines should be considered:

1. Evaluation of Inventory Loss

The industry analysis model compariscns against LOFT tast L3 6,

while providing good agreement with the experimental data, require

additional verification to support contfnuous'punp operation for

ail transients and accidents, including small break LOCAs, These

include: '

o Completing e.&luavxyas of LOFT L3-5 through the ECCS recovery
phase, if not a?ready campleted;

‘



Evaluating all modeling cifferences which 2re expected to

exist between the LOFT prudiction and the large plant
analysis (e.g., for BE&W plants, twew does prihaéy system
geometry affect conclusions? Can smaller scale, two-phase,
side entry pump performance data be confidently extrapolated
to large, bottom entry pumps, in particular in the hign

void fraction regions?).

Pump Integrity

2)

b)

During periods of extended two-phase performance, pumprintegrity‘
{s a chief concern (%u;ing the TMI-2 accident, one of the
operating RCPs was finally tripped due to excessive vibration).
The evaluation stould conclude why RCP seal and RCP structural
integrity will be assured during extendad'two-phase flow per-
fonnaﬁce. 1/ RCP and/or RCP seal 1ntégr1ty cannot be assured,
then the consequences of their failure should be considered

in the anzlyses.

If continuous RCP operation is expected in the presence of a
containment 1so]at1on signal, the ability for continuous RC?
operation without essential water services sﬁuu14 be ressed,

or the capability to rapidly restore essential watz
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should be provided.

The ability of the RCP:z to operate in the accident environment

o ; AT 1 L
(e.9., cantainmzn; temperature and humidity) should be addressed.

£ continuous operation in the accident environment cannct
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be assured, then the consequences of failure at any time

during the course of the accident should be addressed,

Accentability of Results

Analyses should be performed which demonstrate that the ECCS
accepiance criteria of 10 CFR 5C.46 are met using an znalysis

model which complies with the requirenments of Appendix K to

10 CFR 50. These analyses should assume (a) continucus RCP
operation, and (b) assumaed RCP trip at various times during the
accident if continuous pump operation cannot be assured. ;f the
analyses indicate compliance with the criteria of IO-CFR £0.46
cannct be achieved, the staff will consfder a request for an
exemption to the 10 CFR 50.46 requirements if (a) 1t is concluded
that compliance with 10 CFR 50.46 would require operating the

plant in a less sa%e condition, (this should te supported with risk/
bgnefiF analyses), and (B) it is concluded that design modifications
(e.g., additional HPI capacity) would not Be cost-effective to

fmplement from a salety standpoint.

The risk-benefit aralyses can take credit for all equipment for which
“here is confidence that this ecuiprent vi11 remain operational

during the accident,



