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L'ITSS STATES CF AMERICA
MUCLEAR REGULATCRY ZCMMISsICM

QF7.CE OF NUCLESR REACTOR RESLLATION
HParoia R. Dentcrn, Directer

In the Matter of

; Docket No. 50-28$
GPU NUCLEAR" CORPORAT ION )

/

)

)

, (10 CFR 2.206)
.Three Mile Island Nuclear
Station, Unit 1)
OIRECTOR'S INTERIM DECISION UNCER 10 CF2 2,206

I. INTRODUCTION

By Petition for Show Cause dated January 20, 1984 (Petition) arg fileg
before the Commission on January 23, 1984, Ellyn R, Weiss and Rober: 0.
Pollard, on behalf of the Un‘cn of Comcerned Scientists (Petiticner)
requested that the Commissicn continue the suspension of the Three 'i'e
Isiand Nuclear Station, Unit 1 (TMI-1) cperating license “unless and .n:®’
the plant's Emergency Feedwater (EFW) System complies with MRC rules
applicable to systems important to safety (including safety-grade,
safety-related, and engineered safety feature systems)." .n support of =3
request, Petitioner identified five basic deficiencies ~ish she SFw system
for which Petitioner seeks resoluticn prior to resuming power cperat:cr 2°
TMI=1: (1) failure of the EFW system to be environmenta''v cualifies; I
failure o the EFW system to be sefsmically cualifiec; (3! *he imagé ‘s, :¢
the SFU systeam to withstanc ¢ s'ngle Iimgonent “3''.re; '3&' ke ‘raciuri:
0¢ the EFw flow ‘nstruments; ana (&, the fracecues, JF =78 “a'n l=aas _ =2

Pucture letection System [MSLADS . Fetitiorer ~ecocrizes tha:z ne <r ~<re
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not
mecassarily pose im "irtolerzile risk." Kowever, Petitigner corterdes tha-
“Tiln tne aggregate. . . [the deficiencies’ thcrougnly corpremise the
relfability cf one ¢ tne most important safety systems in e plart ang

destrey the fundamental principle of defense-in-depth espousec bz the NRC."*®

The Petition was referred to the staff on February 2, 1984 for
treatment as a request for action pursuant to section 2.206 of the
Commission's regulations. As instructed oy the Commission, tnhe s*aff has
completed its review of four of the five basic deficiercies citea irt he
Petition, and for the reasons stated herein, Petitioner's reques: with
respect to those geficiencies is denied at th;s time. A final decisicn
addressing the fifth basic deficiency (envirionmental qualification) arc the

fssue of "aggragate” ceficiencies will be issued in the future.

17. THE RESTART PROCEEDING

The TMI-1 EFW system was a principal cesign issue of the T™MI-! Pestars

Proceeding, to which Petitioner is a party. Thus, the capability anrc

(1) The Petitior also impiies that there may be emergency procecure ard
operator training deficiencies related to the EFW system, tut it coes s¢
only in passing and provides no specific information for staf¢
consideration. Had specific information been providec in this are:z ‘* woyld
have been considered by the staff. However, by virtue of the Restart
Proceeding, the associated certification activities, review activities of
NUREG-0737 Action Item [.C.1 (Emergency Operating Procecures), :nc the
verification that procedura’ changes related to seismic avents had been
implemented (See !I11.B.) the staff has performed fair'y axtensive reviews ~¢
the TM!-1 emergency procedure and operator trainirc progrars irc can fing »r
indeperdent bas's related to tne Fetiziur upon which o zugss or °re
adeaquacy ¢t those programs.
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tre 3:27°, GPU Muclear (Licensee., Peticiorer anc the TMI-i Rescare
“=oceeding Licensing arc Appeal 3carcs. Conseguently, there is listle
irrgrmaticn in the Petiticn that wee rot previcusiy known tz che stafd, Tre
scope of the Restart Proceeding was, however, lim ted %2 everss .izn a
nexusto the accident at Three Mile Island Nuclear Station, Unit 2 [TMI[-2),
(i.e. small-break loss of coolant accidents and feeawater transients).

Thus, the Licensing and Apceal Board findings that the TMI-1 EFW system
reliability is sufficiently acceptable to permit restart ccnsiderec rr'y

postuiated events within the scope of the Restart Prdceeaing.z

The scope of the Petition encompasses thgi cf the Restart Proceecing
with respect tc EFW. [n this respect the Petition 1s improper in that it
attempts to initiate a proceeding to address issues that are alreacy subject
to a proceeding to which Petitioner is a party. Specifically, certzin
aspects of the inability of the ﬁystem to withstand a2 sirgle fa‘iure, are
the inaccuracy of the EFW flow instruments are clearly issues with*n *he
scope of the Restart Proceeding, and the staff is rct obligated %o revisic

them. Two other Petition issues may yet be determined to fal™ within tne

(2) By order dated January 27, 1984, the Commission tcok review cf. among
other things, the Appeal Board's treatment of the Licensing Boaras
quantitiative analysis of the reliability of theEFli system. The staf”,
Licensee, and Petitioner ali filed briefs irn this regard for Commissicn
consideration.
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re-review oF Restart Proceeding issues and decisions. Rather, the sta®’ hras
used those gecisions and supporting record a¢ a basis from which tec continue

it's evaluation of the Petition issies.

e
ITI. A, CONSIDERATION CF THE ISSUES
o

As statec 2bove, the Fetition alleges five basic deficisrcies wish *he
TMI-1 EFW system, and further alleges that those ceficiencies, in the
aggragate, thoroughly compremise the reliability of the system. This

interim decision acdresses four of the alleged five basic deficiences. I+

(3) The Commissiorn's Januarvy 27, 1984 order also took revisw of wne-=per =ne
issue concerning envircnmental qualificatior haa deen irgroperly remrcved
from the Restart Proceeding and cffered an cppertunity ‘or the rartier *¢
cemment on the acecuacy of the soiution propesed for *ne MSLRDS prebler.

The staf?, in its Harch 19, 198¢ filing, argued that <he ervirionmertal
qualification issue was properly removed from the proceeding, tha%t the
propcsea MSLRDS solution is acequate with respect zc the =74 SyS%er concarns
CT the Restart Proceeding, and , further, that the concerns recarding tre
potentia! failure of the non-safety grade MSLRDS to 1solete mair “2ecwater
leading to the possibility of containment overpressur-zaticn are not wishin
the scope of the Restart Proceeaing and should proper’v be agarzc™ag durireg
review of this Petition. The UCS filing, dated March 19, 1SR4, arjued :ha-
&1l aspects of both issues should preperly be 2ccressed in *he Res+art
Proceeding.

Therefore, if the Cormission acrees with the Staff's nosi=ign ‘n *=2
March 1S, 1984 filirg, the Staff's review of envirormersz) aua isicarinn src
the i'SLRTS concern in this Petition will rc* be duzl<czzive 5f Becesrs
Sroceaing ‘ssues.

Ca




g0es not adaress "¢ ery rorrmenta’ oL:
review 15 continuirg, and it Coes not aggress the jgerigate wii' be

accressed ir a future, fina] decisior.

#. Seismic Cualifsication of
Zmergenc. -eagwarter v

The Petition alleges that cperation of TMI-1 woulc pose an uncue risk
to public health anc¢ safety because the EFW system is not seismically

qualified.‘

The funcamental contentions in this regard can be characterized
as: (1) ccntrary to MRC regulaticns, the TMI-1 EFW is not seismically
gualified and the licensee does not intend to make f{ s0 prior to cCperating
tre plant, anc (2) the staff's Safety Evaluation on the seismic capabilit)
cf the TMI-1 EFV system is 1nadequate.5 The allecations arise “rom the
staff's review of the seismic capability of the TMI-1 EFV system. As
described in the attached safety evaluation, this review evaluzed frcm
Generic Letter 81-14, issued to operating pressuirzed water reactors ‘r

February 1982. Generic Letter &1-1J announced *he intent %o increass

seismic resistance, where necessary, in a timely systematic manner ¢

4 Seismic qualification of the TMI-1 EFW system was rot acdressed “r tre
Restart Proceeding because such matters are unrelated tn the March, .97¢
accident at TMI-Z and the concerns which led to the Restart Procsecing. See
Commissicn Order CLI-83-35 dated Ma.ch 4, 1683,

S The staff's Safety Evaiuation was provided under letter [ . F. Stolz,
(MRC) to M. D. kukill (GPUN;) datea August 12, 19€3,

o
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gystems w411 furction afier the nccurrence n¢ garthauales Lo ts aeg
‘scTucing tre Sa‘fety Shuzcown Earthcuake (SSET.6 .r this regirg, Licerssas
hag comrioted te odify the TI'Iel ISW system durirg tne ~efielinc sutace
sreceeairc Cycle € (first refule‘nt;, These Tccificaticns will, arcrg otner
things, improve the seismic capabi'ity of the system. The purpcse of the
eariier staff review of this issue was to determire wheter piant operaticr
coule be justifiea on an acceptable basis for the interim period ur<<!
system upgraces were complete. In light of the arcuerents set forth ‘n the
Pecition, the staf® Pas revisizac its positicn on this ‘ssue anc ite Safety
Saluatior and in so doirg has reaffirmed that the ceismic czpability c¢f the
"HI-1l EFW system at the time of restart (if permitted) will be accentat'e

7

wrtil system upgrades are complete.’ A detailea evaluaticn supporting tnis

corclusion is attached hereto.

B. Sinole Failure Capability of tne

. =mercency reedwater svsiem

The Petition asscrts that unt?] the leng-term system urgraces ar:

complete the TMI-1 EFW system is vulnerable %o single “alures which aculc,

§ The staff recuirement thzt auxiliary/emergency feedwater cystems ¢
seismically cualified first become effective in 072, The recyuirement wes
not backfit to include plants for which certzin licensing nulestares nac
oeerr -~eached. This was the case for Mfl-1l; thus, 1T anc : ~urper c* c*her
plants ¢ not, and are not required to have seismically cualifiec
auxiiiary/emercency feedwater systems. [See attacred Safety Evaluatior,,

7 The Petition prcvided nc infermation that was not corsicered curtrg tne
2983 starT review of this matter, with cne exceztsn. The sicepticr rexls
with costulztec interacticn fram “z:iyres of ncr-seismic georsions c¢* ~t-2-
cy3tams. .r cur review ¢¥ this 2xcepticm, we ccrciuce nit tters
~e2gonbie assurance tnzt ‘ocz! maruai actiors +f1T rot ot oveciyces -
itear ervircrment durirg the interim cervoc o7 cpsratizn,
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neat remcval. In tris regara, the Pet-tior correctiy ttates that, 2t thne

2ime O restart, tre Tilel IF system will have a single flow zantre) vele

‘n gach of the “escwater heicers tC “"e =wC scteam gererators., herefore
for those events requiring isolaticr cf cne stear generator, such as 2 main
steam line break, steam cenerator tute rupture (under cetain circumstances’,
or a feecwater line break, a failure of the flcw control ve've to ooen ir
the feedwater header to the intact steam cenerator coula resy't in an
inztility te celiver emergency feedwater flow for decay heat -~emovai through
the steam generator. Further, the Petition pcints odt that 2 single faiiure
fn the Integratec Control System (ICS), which currenti; ccontrols the I
fiew control valves, could also result in an inability to del‘ver EFW flow

by preventing the flow control valves from opening.

These system aeficiercies were previocusly krewn to the staff ang fully
expicrec during the Restart Proceeding. In this recarc, the staff has
previouciy acetermined that the system is acceptable for ™Mi-1 res<ar® or <ne
casfs that certain additional shorr-term modificztions wi'' bz zompierar
prior <o restart.6 Among these modifications is a change ‘r failure moce

fer the flow contrel valves. These valves will fail crem An 2itres lpss ¢

8 See NUREG-06EC, "TMI-1 Pestart" datec June 198( | its Succ'ersns 3
a#3tec ~prii .CE1.
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CInirc STaTiCr ~2s be2r proviced in the conteal room incesendert of the 10S
wrich will perms the operator to remote manuaiily cpen tha EFW €low contre’
vaives shculd they fail closec cue to an ICS =2lfuncsicn. The “low cartro]
vaives could alsc be manuaiiy cpened locally by mezrs of 2 hanc wresel,

Twenty minutes is available to the operator to accomplich this,

~n additicnal single failure vulrerability hypothesizec by the Petiticr
1s that ", . , each EFW flow path contairs on3y a single block ’isolatior)
valve. Failurs of this valve would nrevent isclation of EFL #low =0 the
steam generator with the broken main steam liqe ¢r rupturec tubte." The
existence cf & "single block (isolation) valve" in each EFW flcw path is new

information which the staff believes to be iﬂCOrTECt.IC lievertheless, for

9 The Restart Proceeding record shows that the flcw contro’ vzlves €ai’ to
the mid pesition on loss of control signal. however, by filing datec

March 26, 1984, Counsel “or Licensee irdicated that the existirg flow
contrc! vaive converters would be replaced with environmentally ard
seismically qualified converters by June 1984, anc that with trese new
converters the flow control valves would fail to the oper rosition cr “css
of control power.

10 We believe this information to be incorrect based on cur review 0¢ the
present EFW system design drawings and the Restart Prcceedaing recsra. The
oniy valves in the steam gereratcr flow pzth we cna ident1fy are the “low
centrol valves and check valves. There are however, motor ogerz*ad
sectionalizing block valves in the discharge cross-:zie header between the
EFW pumps. These vaives cc not serve 2s steam gererator is0lat<cr va'ves
the motor ariven EFW pumps discharce downstream of the valves.

v
wr




"TIZE gvents recucees 21707 Of & steam qgemerziic Tairn §tEim o
feecwéter iine dreak, cr steam gererator tute rupturs , a cavitatire ventyri
7as Seen irstalled in each SFW supply line to 1imis EFw flow *c *he ruptiured
steam gerev2tor and ansure sufficiert flow tc tre intacs s%e2r generaccr,

secause cf this modificaticn, tne main stezm line rupture det
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(\MSLRDS) signals to the ZFW flow controi valves have been deleted thus
creventing inadvertent EFl isolaticns caused by failures in the MSLRCS /see
IT1.D.). Since it is gesirable to eventually isolate £Fli %0 a ruptursc
steam generatcer, the cperato- woeuld clcse the apprepriate £Fk flow contro!
valve, If this valve failed to close, EFW ficw to the ruptured steam

-

cenerator cculd be stopped by closing the appropirate 7w pump discharee

cross-tie sectionalizing valve ana tripping the respec:zive EFlW pump.

C. Emercency Feedwater Flow Instrument Accuracy

The Petition asserts that operation cf TMI-1 with the existirc EFW “Tow
irstruments would pose ar undue risk tc public hezalth and safet, because ¢

reported flow instrument oscillations at low flow cord *ions.‘*

11 By letter aated Novemter 23, 1983 (H. 0. Hukill (GPUN) o J. F. Sto'z
(NRC; )} Ticansee advised that testing revealed EFW flow instrumert
oscillations at low flow corditions (below approxirately 10C cailons per
minute) in excess of the +10% accuracy criteria of NUREG-CE80 "TMI-:
Restart". By letter dated February 22, 1984 (H. 0. mukill (GPUN) to

J. F. Stolz (NRC)) licensee provided further informaticn indicating tnat
oscillations ranged from a lcw of =£4.2% at 600 gpm %o =1C% at 120 cpm. The
oscillations were not quantified below 12C cpm.

w
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C. Main Steam Line Rupture Cetecticr System

Cne purpese of the main steam lire rupture cetection svetem (MSLRCS! fis

tC prevent containment pressure from exceeding its aesign pressure in tr

event of 2 main steam Tine rupture inside ccntainmens. The svstem coes this

oy isolating feedwater flow tc a civen stear generatcr vhen a re'etively lcw

pressure is detectec in that steam generator. A concerr ra‘sed ‘r tre
Restart Proceecding was that spurious acruation of the non-safety grage

MSLRDS could inadvertently isclate all feedwater ficw t0 both stezr

12 Petitioner seemingly acknowledges this poirt insofar as * attaches =¢
the Fetiticrn twc previous Restart Prcceeding filings that % race 20 the
Commissior on this very subject. See "Union of Concermed Scientisec
Aespense to GPU Letter of December 6, 1983, Regarcirc Zmergenc: Ffasdwater
Flow Instrumentat:on" dated Cecember 9, I9E3, and "Pe*itioner 2etuttal to
Licensee's Repiy Regarding EFW Fiow Insirumentztion" dates .ecruary 6, 1SE&,
|

13 By Boarc Notification dated ~he stars
aCvised the Cormission, Festart Proceeding Beards ana Partiec, inclucirg
Petitiorer, that it corsidered the existing TMI-1 EFW flow instruments o be
acceptable. The basis for the staff's conclusion is that plzrt safet, aith
regarg to indicating instrument accuracy, as cistinguishec €-cm ac*uazicn
“rip signa. accuracy. is not assurec by meetinc numerica! i:zrzzrcs, rzther,
rlant safety is assurec bty plant cperating procecures “ak‘r¢ 1n%o :
“he zccuracy o€ the indicitions avaiicbie %0 the crerator., Tra :nzf
ceteminec this to be the case at "i'i-1.
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Proceesirs, i C3nL™ast %0 the Restar: Proceeding issue of iracver-ent

-

fse’2770n of 3l “2edwater, *ra Periticn hvpothes®zes that because %n2

MSLPIE 1s not satety cracde, trers can be nc zesurance <het the 2ontzéirment

“

will et te overpressurized fcllowing @ main steam lir2 rupture ‘r::ce
containment, and. therefore, that "operation of TMI-1 would pcse an undue
risk to public health and safety.”

~lthcugh the TMI-1 MSLADS ‘s rot safety grage, i< ‘s redundan: arc

primarily locatec cutside contairment where i* woulc rot be expcsed tc tne
S

-

harsh envircnment created by a main steam ling rugture inside ccntainmers,
By letter datea February 16, 1984, the licensee informed the stas< <rz+ the
MSLROS pressure switches located inside containment would be envircnrertally
qualified through replacement with qualified equipmert by June 1%8<, Al
MSLRDS compcnents locatec inside containment will then be environmentally
cualifiec. Therefore. in the event of a main steam line rupture insice

cortzinment, the MSLRDS woulc be expected *o remair functicna! ard ‘solace

main feedwater flcw to the afected steam gemerator, ever afser & -cetylatsc

‘4 See “RC Staff's Brxef Concern1no the Commissions Review 0f Spec:<ic
cesicn Issues °n -/29, datec March 1S, 1584,

ir

15 The postulated main steam line break event at TMI-] wae eva yz*za
§'s 2° 3

senjunction with the stafr's review ¢ !E Bulleticr £0-04, "2rz'y
*WR Mair Steam Line Zreak with Cortinued Fescwater Acc *ion."



corsainment, tre envirgnmertal qualification of tre MSLROS ‘s rct a concern

since the ccntainmert would rnot be z%‘ected.

“he “SLRDS prevents ccntainment precsure from exceeding ‘¢ cesign
pressure ‘n the avent of a main steam line rupture inside coniainmens. The
MSLRDS is not relied on in any direct manner for preverting exposure of the
public to any undue risk to health and safety. The two barriers that
prevent exposure of the pubiic to the effects of a main steam line rupture
are the reaclter pressure bcundary and the containment bouncary. These two
barriers wculd remain intact after 2 poétulatec main stear line ruptire,
with or without the MSLRDS isoiating the main’feedwater fiow to the zffected

team generator. Based on our experience with similar plants, 1f the MSLRDS
failed to function, the reactor pressure boundary weuld be unaffected; and
althcugh the containment design pressure may be sligntly exceeced,

rontainment integrity would remain intact.

For these reasons, it is our view that the MSLRDS. as desienec, anc as
upcraded witnh qualified pressure switches inside ccntainment, will isolase
feedwater flow to the affected steam generator, even 2fter susia‘ring 2
sirgle active failure, and contairment integrit: would rerair intact af<er 2

postulatea main steam line rupture inside c::nta-fnmenr_.‘6

16 Nevertheless, licensee has commit. tc upgrace <r MSLRDS <c cetety
grade status prior to startup from tehr (ycle 6 refueiing outace rext
refueling). See GPU Nuclear (M. L. Hukill ‘GPUN) to J. F. Stolz (NRC,
Jated August 22, 1983.

Ay
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‘ .¢. <Onclysion

Basec orn the foregcing aiscussion of Petitioner's a'’egations, [ fing
rC reason te cisturo the Three Mile Islane Muciear Station, (Unit |
operatinc license a2t this time. Therefore, ‘cr the ailegzticns 2dcrzsses in
“his interim decisicn., I "zve determined that Petitioner's recuest tha* the
Three Mile Island Nuclear jiation, Unit 1 operzting license be suspenced
unless anc until the plant's emergency feeawater system compies with the NRC
ruies applicabtle to systems important to safety snoula be deried. [ will
issue a final decision on this Petition in the future. A Copy of this
decision will be place in the Ccmmission's Public Cocument Reom ‘ccated at
1717 H Street, M.W., Washington, 0.C. 20555. .A copy of this cecision wi'l
be filed with the Office of the Secretary of the Commission “ocr its review |

in accordance with 10 CFR 2.206(c) of the Commission's regulations.

Karold R. Dentor, Direczcor
Office of Nuclear Reactcr Fegulation
this gay of

Attachment:
Safety Evaluaticr

Datec at Eethesda, Marvland
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THREE MILE ISLAND NUCLEAP STATICN, UNIT 0. 1

FACILITY OPERATING LICENSE M0, DPR-30
LCKET KO. '50-289

[NTRODUCTION

On January 20, 1984, the Union of Concerned Scientists (UCS) “iled a ne+:=ion
oursuant to 10 CFR 2.206 requesting that the NRC suspend the cperating l<cense
for Three Mile Island Unit 1 (TMI-1) unti] the plant's emercency feedwater
(EFW) system "complies with the MRC rules applicable *o systems important to
safety (including safety-grade, safety-related, and engineered safety featyure
svstems)." One of the issues raised Dy the petition is the seismic capabil+s:
of the ZFW sysitem. That is the subject_of this evaluatior. The rema‘rire
fssues raisea by the petition are either adcressed in tha Cirector's ‘rearim
Decision Uncer 1C CFR 2,206, or remair under review at . is tire.

in our review, we have ccnsidered the petition, the licersee's resgersa 2 *=s
petition cated February I¢, 1984 as amended by submittal datec Maren 26. 1%7:,
and our earlier evaluation of this matter ‘orwardec tc GP! ‘luclear ,ncar

letter Zated August 12, 1983,
SYALUAT ICN

The ‘undamertal contention of the petition regarding £\ seismic qua'ifinzsiar
is that, contrary %o NRC reguiations which require ercinee) ¢ szfety “aature
(ESF) svstems *c te designed tc withstand the efects - sar:hauzkes, “~e
TMI-1 EFW system is not seismically qualified arc *he licensee coes ror <~=2rg
to make it so prior tc cperating the plant. To suppor® this corten=-cr *he
petition presents information that deals with: compliance with “RC
requirements, the NRC contractor's report, independent evalyatic--
qualification of valves, loss 0° water sour~es. and the ef<ects of * ST,
€ach of these subject areas is discusses below.

CoOmpiizncs with NRC Requirements

The detitior ccrtends that the THI-1 EFY svster cces =at
regula.fors regarding sefsmic aua'ification. n shis rec:



:€512n Cr-cerds “cr 37ant systamsare astasiished curirg thE camstruztics
cermit (C?) apslicaticn =eview. The Vil (2 was acelied f=r ‘n 1367, znc
‘ssues Tn 15€3. At that time, the W system was not classtfisd as an IS8T
ITETeN NG Thus was not ~ecuired 3 te setsmicall cualifisc,

'@ ocerating licerse ({L; was subsecuertiy 3calise fam im (570 a3m- smg g=aéd:
Savety Ivaiuation wes issuec in 1572, -uring tnas perfod Tagulatiry uice
1.29 (Safety Guice 29) was issued, Sut back®it implementizion was no: includsc

for plants already holding a CF or OL. Thus, the THI-1 EFa s/stem was nrot
required to be seismica’ly qualified at the time it received its operating
Ticense.

iotwithstancing the requirements discussed above, the $%3f< has alwave
fntended that there be reascnable assurance zhat the clant 5e ab'e o shutAcwr
safely following a seismic evert. We reccgrize thas varicus systems in ‘he
olant woulc be availabie to remove decay heat. .n 2 gereric 'etter to-ali FUR
1icensees gated October Z1, 158C, the NRC .€ocusea on stezr gereratars arc the
duxiiiary (emergency) feedwater system as the firs:t choice =e-nod “or sczsm-
riishing safe shutdewn.

in Febryary 1981, the MRC issued Cereric Letter 81-14 tc cperating PRs,

which announced the intemt to increase the seismic resistance, where
necessary, in a timely, systematic manner, to ultimately provide reasonable
assurance that the auxiliary/emergency feedwater system will function af-ar
the occurrence of earthquakes up to and including the Safe Shutdcwn Earthquake
(SSE). Consistent with the staff handling of other backfi*t ‘ype improvements,
we have not considered the plant to be unsafe or that plant operations nesd be
curtailed since there ‘s no imminent safety threat. It has been our intent o
dllow credit for aitermate decay heat ramoval syswems for 3ir irnterim perind
“nere necessary wnile mocdifications to the zuxiliary “seqweter sigtem are
developed and implemented. !r this EFY syetem seismic review we have Sreatas
THMl-. the same as other operating reactors. we have corsicersc *re mazier -
nave been resolved wren all seismic improvements have Sesn icer=<7igs 34z
scredulea for implementation in a timely manrner, arc continued £ 2nt nperss<an
curing the interim has been jystified cn an accentabiz basis.

"RC Contractor's Repert

The petition raises gquestions abcut the NRC cortractor's Technica’ Evalua=<rr
=ecort (TER) cated October 29, 1982, anc 2 list of “many vital! <groonents i
the TMI-1 EFW system wnich are not seismically qualif<ec.” ~h¥3 '“¢r was 2
preliminary list ceveiopea by an MRC contrac=or anc c¢i¢ not reprecsn- <=
staff's final conclusion. Several items on the 1ist were 2laczd treve for
information only and are rot ever part of the EFl sys<em, ~r eiample ¢ *re
control system for the atcmspheric relief valves (MS-Vaa, ', (srer it2me an
tre 1ist are nct vital %o EFY svstem pervormance., Sema itame an sre Cier
might fail in a manner that could zaversel; affect IF | zar<armance < zp

sSi-level earthcuake w#ers 0 occur; these iters becare *he hizses i ,pirics
ections. ™me I aas revisead significantiy ir JLly 1387 1: ¢ eeg,s oF CC
$Tar® review arc ciscussions with the licenses, Thavedzrs s-s "i:e 1. 1t
Lcsober 1682 TER are not fimal irformation. The NRC 22993 it vmzooem
this subjec: was issued or August 12, 1883 anc inclucic 3 3o ¢ ee:
contracter's revisee TER as 2 snclosure,




.ngecengent tvaluatior-Tuaiificatien af Yalves

The deti<isn claims that the contractor made nc indepencent evaluztior 2f ske
ifcensee's claime of seismically cualifies components. The pe* ~‘an cises °ne
uSe 2% static aralysis alone “or the valves whereas <re “RC Stancars weviaw
Plan recuires 2 testing orogranm,

The objective of our review of individual mechanical components was 2 obtain

a best estimate regarding component functionality based upon engineering
Judgment, not based on strict compliance with any specific set of regulatory
requirements (such as those listed in the Standard Review Plan) that a new

plant would have to meet. Thus, the review was to identify those comconents that
had not been qualified, not to ccnsider requiring a more modern anc

sochisticated level of gualification.

In the juacment of the contractor, the valves are most likely able tc
withstand an SSE and to perform the necessary functions. The licensee has
stated that the analysis performed was not Just a static analysis but was ‘r
fact a dynamic analysis. Further, in our technical experieace, 1f the seismic
analysis nas shown the valves to be adequate, it is rot likely that a testing
program would indicate seismic failure. Our conclusion remains that there is
reasonable assurance that the valves are able to withstand an SSE and rerzin

functional.

Loss of Water Sources

The petition claims that sources of cooling water for the EFW system will not
e available following an SSE as a result of the postulated failures o€ the
Concensate Storage Tank (CST) low level-alarms, failures of the isolatior
valves C0-V-14A, 8 (which isolate the CST's from non-seismic piping %2 .%e
condenser hotwell), and the inability of an operator to per‘orm 'ocz® actions
cue 0 2 postulated steam environment. The enclosed sketch of the =5, svstem
shows the various numbered valves.

The purpose of the CST leve!l alarm, in this context, is to provide infarmation
L0 the operator as to when it is necessary to isolate the CST's fram *he
concenser hotwe!l. A failure modes analysis has been performec “or tne ~S~
‘evel alarms, Four failure modes were identified. For tre most likaly
failure mode, the alarm would be generated prematurely, i.e., before the (57
reaches the low level setpoint. In this case, *he operator would isc’ate the
CST from the non-qualified piping to the condenser hrotwell Se<ore such
‘sclation would be necessary. Two other failu-e moces woulc alen qenerz*z 3
premature alarm. One “ailure mode of the four, which is considered un'ikely,
invoives the complete crimping of the instrumen: sensirg line, causirc the
'evel indication to be constant which is not conservative. Licensse &' ‘aves
tne operator would be able to cetect this failure oy tre absencs ~¢ : 057
leve! craw-down indicaticn. “evertheless, to be mcre conservaztive, *ne

licensee has revised its emergency procedures (=1200-30) 10 reay:~a *mas +=a
ccerator isoiate the CSTs from the non-qualified pinirg, rEg3"2 ect =¥ %he

‘evel indication or alarm, as saon 2s the seismic ever: scrurs, < =arssr¢’
seismic alarm set at 0.0lc is provided in the controi room. “hare<are, 42
sonciude that the operator action of isclazing =he CS”™ will nmot - ~ecatae 3
'ack of irformation as 0 when such isolation is to be %2ken, There<ire, ine
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'ack of se‘smic qualification 2f the (ST
Joula mot cause a significant information 1083 in view o
Teasures provided arc is therefore accestable.

ieve! ‘metrymenczazic n guring Cyele

(4 -

the compensateory

.

-s0iation of the (ST from the non-cualifiec pizing would marma’lv he a remcts
Tanuai action in that it wou'lc Se perfarmes fram the main santra’ room,
“cwever, trne cperator may find that his acticrs are 70t effec=ive. Czilyre 3¢
the isolaticr valves (C0-V-14A, 8) could occur cue to either of two cessible
causes. The valve could fail t3 respond to the control roem initiaticn cue to
'oss of electric power to the motor operated valve, cue to lack of seismic
power cable fnstallaticn through the turbine building. For this case, an
operator would be dispatched to the valve location to close the valve
manually. These valves are located in the corridor outsice *he EFW pump
recoms. The fa‘lure of the valve due *0 loss of electric nower weuld not af<sct
the cperator's ability to manually operate the valve and 2 hancwhee! is
provided on the vaive for this purpose. This local manual cperator action is
prescribec bty plart procedures (#1202-2C). The staff's review of the
licersee's analysis indicates that i¥ this procedure is completed within 2C
minutes of the seismic event, the quantity of water remaining in cre CST will
be sufficient. Ir order to provige additional assurance, we visited the
plant, and performed a procecura!l walk-through and concluded tha: the operator
could get to the area and complete the required actions ‘m less than 15
minutes, with a typical time of about 5 minutes.

Failure of the isolation valve could also occur as a single random failure.

In this case local manual actions might not be effective. Since either o the
two CSTs has sufficient inventory for the EFW safety functicn, the loss of

one of the tanks due to a valve failure is not unacceptable so long as the
CSTs are isclated from each other. Ccnsequently, plant emergency procedures
3lso recuirs that, ypon receiving the seismic event alarm., the CST crancs-
cornect valves (C0-V-111A, B) be closed immediately by operatnr actinn, sither
remotely frum the control room or locally in the event of a power loss. Thase
valves are Tocated in the same corridor as C0-Y-142, B. Therefore, we
ccncluge that, when the failure of ron-seismically qualifiec components <3
considerec and 2 single failure is simultanecusly considered, the (STs wou's
stil] vamzin capable providing a sufficient source of weter for the E7V
system. Morecver, in the event both CSTs were to be lost, the nlant
configeration includes a fully aualified safety-relatec 2'%ernate sourcs of
water known 2s the Emergency River Water System.

The petition claims that local manual actions will be zrecludec hecause tre
enviroement in the Intermediate Building would prevent entrv. “he petition
asserts that a severe steam environment would be gereratea due tc the failure
of the ron-sefsmically qualified compcnents in other svstems, nzrely, the vent
stacks (discharge caths) for the safetv relief valves (1'S-V-22A. &' ang =rne
atmespheric dump valves (MS-V-4A, B) which are routed throuch the <laor ¢ the
Intermediate 3uilding.
Cur review of tne IFW svstem at T'I-1 did net include *re interacticme dus e-
the “ztlure of ~gr-seismic portions nf other syscems.

N
“he licersde nas stated that there is a iow ~rcbabilisy ¥ relesss oF srzz= ==
he intermeciate 3uilding from these vent stacks, an¢ trers ‘s rs e



dssurirce, curing Cvols 3 goerzticr, %nat tme zperatsr will
furction in <re intavmeciate %uilcing. The Ticersee stacac <
2¢, 1984 submitial that the potertial that tra safety va'ies MSey
TSer nas Peen reauced Secause the Lpstream Jressure reculitine 3l

imized tc B8% oF its stroke. The licsrsee alsy stated seac,
"Seida, 2 2°T0STRErIC umc vatues, the “aiTure =oze ‘6 - *aa ~laz
woon ioss ¢T control air,

The postulated failure cf these vent stacks was discussec during our visit to
the plant on March €, 1984, The licensee stated that tre vent stachs were
designed to the ASME B31.1 piping code. The licensee reiated tha* during
actual sefsmic events of significant magnituce, larce power generating
stations desfgned ta 331.1 suffered cnly very limited damage ard no €7yic
systems were rendered imoperable. Therefore, %ne licersee helieves that tre
vert stacks have constderacle seismic resistance. The licarsee alsn re’a*ed
t0 us trat their general power plant experience shows that, arter the steam
re'ezse is termirated, the steam dissipztes rapidly, anc entry ¢zr be made ir
& matter of 2 “ew minutes,

wuring our walkdewn of tne EFi/ system. we notac-that the a‘rcenner<c cume
/2lves (MS-VAA B, the safety valves (MS-Y22A, B) ard the assoc ztec vent
stacks are located in the same compartment as the turbime-criver EFl sump °r
the Intermediate Builefme. This compartment is in direct conreczion (via ar
open doorway) with the corridor where valves C0-V-14 A, 8; C0-v-11. A, 8; and
the river water system valves are located. [t appears therefcre *hat access
to the corridor fer mamual actions could be impeded for a period o time if
the vent stacks failed amd a steam environment were gererated.

The probability aed severity of the postulated steam envircnment would “enenc
upor: the probab*lity that the valves [MS-VdA, 3; MS-V22A, 3 rrenec, *ne
procability that the asscciated vent stack were to 2% cue <0 ="e saismic
event, the protability that the valve(s) could not ke re-closec ~r “5a’ssac *n
termirate the stesm ralesse, and the tirme necessary for the relezses z*aam *-
gissipate. Althomgh the atmospheric dump valves may nct be nrecessary for sa“e
shutdown, they are comtroliec ty the Intecrated Contrel Svstem (S,

Failures of this system, or its inputs, coulc cause a tpurious sigra’ which
wculd open the ammospieric durp valves. e believe that, i< suce a sisuaticr
«ere to arise, the licemsee woulc be able to rec'ose these cumn valvee
‘rdependent of the ICS (via the "manual loader”' frem *he zartro! rosm ind
thereby quickly termimate any steam release.

" &

n summary, the likeliheod of a significant se‘emic event at tne TVI-1 :<re
during Cycle S operatiom is small, the likelihcod *ma* the cteam safer: valvee
1'S-V22's) will 1ift is small, the likelihocd that the stachis for tresz :a<as.
valves will fail is small, the likelihood that zhe atmoscmeris <urs valves
will open is srai. ane i“ they should, any steam re'ease caulc te -erminat
guickly, and any steam released to the comparsrent via =he Gulff L&) .3S
2¥ssicate quickly. In view cf these cons‘derationrs, we concluce *=:+ *n
reasonable assurasce, for the irterém serics 2F (uCie 3 tgeritise. svis lee:
T2nLal actions cas effaciively compansate for corculateg sefsminyT . cemyzas
“gilures c the IFa system.
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TPe etition cl2ims tnat trere was nc evaluation of tne effecss of “leocire
cye Tt 2 failure o7 Ihe none-seismic sortiang 0 the IV sustem. Tra setician
Turther claims that suen “looutre woula praciuce icca! rarual zecccre arc
Touid cauze IF. equiprerst ‘2ilyres cue ¢ spray cr susmers- e

There are two 2reas of nor-seismical'y cualifiec oiping related o sme Iy
system: first, 2 portion of the recirculation lines cownstezr ¢~ 3037 the

~ - "S"
i

flow restricting orifices and the isolation valves zn¢ cutward *cwara C
and second, at the interface with the concensate system, the feec 'ires from
the CST's downsteam of isolation valves CC-V-14A,2 anc outward tn *he
condenser hctwell.

As part of the EFW seismic review, a public mee*inc was "e’d in 3etness:.
Mary'and an January 7, 1982. At this meeting, the stzf raiseq the spesi<ic
queszicn of wnether or not the licensee had ccrsidereg tre scray ard flaocirg
effects of a failure of the EFW recirculation piping. The licersee statzc
that such ar evaluation hac been conducted with the conciusicn *har cuch 2
failure cdoes not lead to the loss cf vital EFl equipmen:. Juring cur March §
i96€ plant visit ana system walkdown, we confirmea the reasorzbieness o~ *wic
comclusign. The licensee provided a discussion of this matter ir his <27 lowue
submittal of February 4, 1583.

At the Jamuary 7, 1983 meeting, the licensee was askec tc address “he riocaing

effects que to a failure of the CST feed lines to the hotwell. Tha Febryary
€, 1583 followup submittal discusses this evaluation ans concludes <ha* tre
spill €rom such a failure would occur in the turbine building, no: i~ the
intermediate building, thereby having no spray or f coding imczcs 3n +ha I7
system or gperator access.
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These matters are weil documented both in the licensee's Fenruar: I,

submitta' and the NRC summary of the January 7, 13283 meetrg 'cazed !
15, 1983). As a result of our review of this subject, we finc ro -z-n
merit to the petition claim regarging flondinc by IFW syste~ “2+lyres.
ccnelude that spray or flooding due to the EFN failures wculd not cause |-
of the EFW safety function.

SUMPARY AMO CONCLUSIONS

fw
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PLN
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The UCS 2.2C6 cetition claims that the seismic capapi ity of *re

system coes not satisTy the MRC's regulations ang thaz =ne licerses :ge; -0
interc to make it satisfy the requirements prior to crerating tre :lant

At TMI-1, there is reasonable assurance that z seismic evert wou'lr o=
inczcacitate tre EFlv system and therefore the 57l coec satigs: *I(
reguiaticns. The NRC ccntracecr did in fact concucs 2n ircapzmesns =, :=--
arg seismic cipapility cf EFW valves is acceptar’e, ~he srobakiiés, -1
consecuences of 2 Icss OF the isve! instrumertifiis Sov <ha T3IT are
2cCeztapie, anc ocostulatec “2ilures co mct cause Toes of 27 etee gigorgr e
the tFa syszem. The affects of ficcairc have sesn zyviiLztza inc ire

acceotan’e,

’



z25ec cr the 2bove evaiuation, we reiterase *he conclusar in eur FuCLsSS 12,
.283 Sefety Eva'uation thae, in view of tne system mecificat crs plannea “or
<"e rafuaiing outage prior %c :c Cycle & ogeration (firs- refueiing, and the
‘~terim compensatcry meisures being praviced <or fs¢'e 5 operasicr, shere is
reascrab i@ assuranca that tra Cmergency Feacwater System 2+ *re Three “ile
-siare Unit 1 weula be aoia to withstane 2 Safe Shutgcwr Sarshovaxe ard
serfarm its safety furctien,
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