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introducticn

3y letter datec November 17, 1977, =ne Juguesne Lignt Company (the licensee,
inisiated the required actions %0 satisfy the congitions and regquirements

sf she Crder for “ogification of License wnich was ‘ssued 2y the YRC 2on
Septemper 10, 1977. This letter and subsaguent corresgoncenca referenced

in Appendix | =0 =nis Safety Zvaluaticn would change the Tecnnical Spectfica-
tions %o reflect changes 2 assure the adequacy of the Vet Paositive Suction
“ead (NPSH) of the low nhead safety in_ection and ~ecirculation soray cumps.

3ackground

NPSH and Zantainment “ressyre and Temperatur2 inalyses

Juring the course af the cperating license reviaw of the Ner:n inna Station,
tnat 'icensee reevaluatad the net fositive suction neac WPSH) asatlanle

t3 the reciruclation sgray (RS) and Tow neac safaty fnjectionm (LRSI Zumps
sased Jn 3 MOre conservative containment analysis. NPSH '3 the neag, cor
sotential anergy, 2vailadle or regquired o force 2 jiven “low ints the
impeller of a cump. NPSH is affected oy containment Dressure, sump water
\apor sressure, ieoth of sump water 2nd suctiscn i2ing resistance 2 flow.
“he revised inalysis incorporated analytical tachnigues anc assumpt ons

*nat were salacted ¢ WNimize the containment Sressyre ing mTaximze the
santaiment UMD water temperature, tnersdy M ATmizing the zalculatag 'IPSe
ivailaple %o %he cumps; the other factors, name'y. depth 3f sump watar and
suction 3iping resistance %0 flow, have 3 lesser affect on the revised analvsis.
is 3 result of she analysis, certain design modificaticns were ‘cund T2 2e
necessary %0 1ssure the adequacy >f :he availascla “WPSH “or oth the RS and
481 pumps.
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The 3eaver /alley Sower Station, Jnit 1 s an operating alant with a des'gn
similar %0 tha: of North Anna. [t was determined that in the event of 3
major loss-of-ciclant accident, the vaper aressure cf the water in the Jeaver
{allay containment sump which fs the source of water far the 35 and LASI
sumps during the recirculation shase fs higher shan =he original analyses

nag indicated. This situation can result in inadequate NPSH for the RS and
L4S! sumps it soecific times during the recirculation Jnase af Tong tarm

core 2c0ling ard sontainment cooling.

3y a letter dated Septemper 3, 1977, the !icensee arsposed interim modificaticns
of =he 35 ang .4S! systems and ~equested that tne 3gaer /31lay Power 3tation

se sermitted =) operate with tne croposed interim nodifications until such time
1s sermanent Tedifications are esigned and ‘nstalled. 3ased 3n our review

+f *me infarmation provided by the licensa2e, «e faund that the iatove 2rogcsed
n0di fications .ere icceptable an an intarim dasis, and Jy Crder dated

September 10, "377, we concluded that unti] sermanent mnodifications ire ‘mple-
nented, speratisn wuuld not 20se in undue threat I3 the nealsn ing safaty of

the public.

3y 2 Tetter dated ‘lovemper 7, 1977, as supplementad Sy Tatters referenced
‘n Assachment 1, she licensee submitted a repcrt, wnich Sresented: (1)
~roposed Jermanent medifications of the 35 and LHS{ systems; (2) the con-
sainment Jressure and temperature response ana'yses and associated \PSA
availanle %o the 35 and L4SI sumps; and [3) proposed nodifications <0 the
Luench Sporay systems and soray nozzles 52 support the WPSH modifications.

\PSH and relatad modifications made to 3eaver Valley Unit ! are:
1. Inside Recireculation Spray [IRS) System

3. Remove and 2'ug all type THH3QIOC nozzles in the soray
neacers.

5. Replace wish =ype 1713A nczzles 2s required and 21ug
remaining noles.

=, .ngtall a 3-inch line from the 7S Tine o the sump suction
af =he .35 and orifices %0 regulate 130 gpm IS 1ischarse
to each suction.



5, ST Modifications
1. Qemoval of mixing we'r ingide RWST.

5. Installation of 21bows on 1S sump sucticn lines
ingide ANST.

~.- grace of Teve’ instrumentation %o 2rovide TNput 0
ateal cireuitry for automatic ayteback zantral 2y
‘¢ 7S system.

"

4. icrease the total volume O $47,10C gallens.

5. “uench Soray System Mecdification
3. Qeplace all 236 tyre 1WHI0130 saray nozzles with 136 tyoe
1713A nozzlas and clug remaining nales.

m. Adg nising 'cop seal %o IS £low 2aths inside containment
ra =ne .35 and JRS sump suctions.

e, lnstall 3 larger ‘mpeller in gach 1S pump =2 handle adgizional
flow.

4. nstall 2 motor-cperatec syt-nack valve on 2ach 7S cume
4iscnarge. [nstall 2 $low restricting orifice in sar3'le!
with =he zut-pack valve =0 orovid reduced flow for sul-
itmosoheric 2eak Jrassure contral.

“he Sasis for implementing the acove nodifications was =o: 1) 2nsure
1gequate ‘odine remeval for tne most ragerictive LOCA for all Ingineered
Jafaty Faaturs cump sampinazions; (2) srovice acdequate sgriy «3 ansure
sontainment Zepressurization ¢ar 311 gump combinaticns; and '3) ensure
jdequate YPSH available for al1 LOCA transients. ~nis nas ceen acsompiishe
ad 3y modificaticns tO! 1) assure caustic solution reaching =ne scriy
nozzles, (2) add caustic sclution 3t 3 r3ze =hat will assure sgriy A

is with'n sounds of the licensiag recuirements far 2!! contafoment cee
sressurizaticn transients, (3) achieve maximum SIT3y sherma' affect’ie-
~a§3 ‘3¢ the luench and Jecircylazion Igray (3S) Systems, 3) recuce
“PSH required far the L4S1 Dy regsricting maxitum €low Ionaiiions, inc
'3) incrpase NPSH availanle for =he 2S5 Systems 2y sroviding subscoled
water %3 Jump sucticns.

"he 2t0.e Todificaticns 2re deing male <2 3eaver (alley Jnit | uring
~ne cur-ent sutage.
4
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3. QST Mogificaticns
3. Removal of mixing weir ‘nside ST,

5. Installation of elScws on 23S sump suctizn Tines
ingide RWST.

2. lpgrade of ievel instrumentation 3 crovide fiput 0
contral circuitry for automatic cut-sack ontrol oy
she 7S system.

1. Increase “he =ata! volume %c 447,100 zallzns.

3. Juench Spray System Mecificaticn

1. Replace 111 236 type 'MH30ICC spray nczzles with 156 tyce
1713A nozzles and 2lug remaining hales.

3. Add niping lcop sea! =0 JS flow 2aths inside containment
%o the IRS and SRS sumg sucticns.

c. Install a larger impeller in each 1S sump %o nangle adaiticnal
flow.

4. [nstall 3 motor-cgerated sut-back vsalve or 2ach IS Zump
discharge. [7s%all 3 flow restricting crifice in zarallel
with *he cut-pack v/alve %3 pravide reduced “Tow “or suo-
atmospheric 2eak cressure central.

The 3asis for ‘mplementing :he atove modifications was to: (1) ansure

1cequate fadine removal for the most restrictive LOCA for 2l Ingineered

Safety Feature cump combinaticns; (2) srovige idequate s2riy 2 ansure
santaisment Jepressurization for a1 Jump compinatisns; and (1) ansure

adequata PS4 available for 211 LOCA <rans‘ents. This has seer 2¢camp’isn-

a¢ 3y nodifications to: (1) assure caustic sclution reaching the soriy
10z2les, 2) add caustic selusion at a rate that w«i!! assure spray od
'$ within sounds of she Ticensing reguirements for 21! containment le-
sressurizatian transients, (1) achieve maximum scray shermal affect’ie-
ne$s “sr the -uench ind Recircylaticn Sgray (35) Systems, (&) recuce
“PSH required far the .4S! Sy restricting maximum flow congitions, anc
3\ iacrease NPSH availadla “sr the 3§ Systems 3y croviding subccelad
water %0 pump suctions.
The above modifications ire seing maze 0 3eaver Jalley Umit | auring
the zurrent utage.




Eyaluyation

NPSH and Containment inalys's

The calculated oressure ‘n the containment and tamperatire aof the water
snat accummulates in the containment sumes are imporsant Jarameters,

in regard S0 availanle WPSH, n setermining the 2§ and LAS[ pump ccer-
abilisy following a LOCA. These terms, 1 compination with the Zump
stat'c nead and 1ssoctated Tine ¢rineion losses, 2stadiish the
ava‘ilanle WPSH auring the transient.

The required YPSH may ce r~educed Dy 1 reductian ‘n the cume flow rate.
itrarnately, sne VPSH availadle 2t 2 given flow rate may ce ‘ncreased
sy the injection of cold water into the Jump 3uCtion. The injection
2f cold water lcwers the water tamperature 1t *he sump sucticm and,
*narafaore, lowers the vapor Jressure af the water antering tne Zumt.
*ne !‘censee proposed to utilize doth af =he above methcds 0 rescl /e
this aroblam.

lecirculation Spray 2umos

Ta arder S0 2ssure an 3dequate amount of NPSH far the RS sumps, the licensae
aroposed S0 divert cold juench sgray (3S) water from the (5 neacers <2

“he 25 sump suctions. Cne hundred and £i¢ey gallons cer minute (3pm) will
se 1ivertad =3 each of the ‘nsice RS Jumes, and 300 gpm #ill Se 3fverted

+5 sach 3f the outside cumps. The cald 23S water injection will lcwer the
(atar tamperiture it the sump suction ind, thereby 'cower the vaper Irassurs
J¢ =ne water antaring :he oump. Therefore, 2 d-inch line leaging from

2ach juencn 3priy heacer will Se royutad %0 the sucticn side of each of

she 25 sump 3n the same safety trafn as the 3S sump supplying the water.

A flow restricting orifice will e ing=alled in each 'ine Q0 ensure Ne
~orrect flow. No active components «ill se used. This oropcsed mecifica-
=ian w111 allow the sumps = ferform as sriginally specified. Mo recuction
in €' rate =0 increase the ava‘latle NPSH 13 necessary.

_aw <ead Safety Iniection Pumos

“he zhange in ine 'ow safety ‘niection flow was neeced ' Jrier 2 et

~ne YPSH ~equirements of the L4S Zumps. The flow was 1imited 2y neans

3f 3 zavitating venturt and flow restricior. This change resultea 11 3
slionly Tower safety injecticn flow. <owever, %he licensee has temensiritad
~nat =nis flow s 3till higher than the «alue assumed ‘n the L2CA amalysis.

“antainment inalysis for Zvaluation af NPSH

The new containment response analysis submittea Zy the licensee =C detarmine
“he containment Iressure ind SUMC w~ater samparit.re ressons2 #as casac on the
fo1lowing.

———————



The analytizal technigue used ) Jetermine the distribucion of nass ind

gnergy 'n the Tiquid and vapor regions af wne containment following 3 LOCA

=an influence the containment Jressuyre/temperature response. The zressure?
£1ash method and temperature flash method ire tne two currently used tachniques.
Sor he NPSH analysis, the licensee used the Jressure flash methed which

assumes that liquid >eing expelled from the 2reak flasnes at the saturation
~amperature corresponding to the containment sotal pressyre. T"nis maximiZes
“he temperiture 3f the watar antering the sumc, angd is, therafsre, cconservative.
ravicusly, the containment analytical model for NPSH analys's assumed

“hat *he !iquid flashes it the dew 20int “emperature sf she containment
atmeszhere temperature flash nethed). *he tamperature “lash method 'S
synically used “or jeak containment Jressure calculatiens.

The aipe Sreak affluent was assumed =0 De uniformly mixed «ith the ot
injection water spilling from the dreak. This ‘s an important consiler-
atian far sostulated cold 'ag dreaks and assent*ally increases the 2reryy
~ransfarred %0 the sump. This assumption dces ot affect VPSH caiculations
far sostulated 1ot leg sreaks since the oreak 2ffluent 75 alreacy un*formiy
nixed. 2revirisly, for the NPSH inalysis of -osculated ¢c3ld leg Sreaks,
SCCS water wis assumed 5o spill directly %0 the sump without @1xing, which
rasulted 'n ower zalculated sump water tamperitures.

The licensae concucted 2 number of sensitivity studies 2 igentify the

sther assumptions that should se used =g minimize the calcyulated avatladble
VPSH, We have reviewed the results cof these sensitivitly studias 3ind soncluce
that the fallowing conservative assumpticns will minimize the salculated
availaple NPSH.

1\ A spray therma! affectivenes of 'CC% was assumed.
(2) A low initial containment sressure ind 7'gn initial containment
~emperature were issumed.

Sensitivity studies were 2150 Jone %o identify the single failure, dreak
size and oise sreak lscation that will give the Tcowest zalcylateg avarlacle
WPSH for <he 35 and LHS! :umps. The results of tnese studtes ingicatad
“hat €ar the 25 cumps, 3 Jostulated not Teg dcunle-anded ructure will resu’s
in =ne lowest 3vailable WPSH, and for the _=SI cumos 2 s0stulatee sump

suct an zoudle-ended sice rupture will resuit ‘n Ine Towess availasle “PSA.
“he available YPSH for the 'nside recirculation Iumps #as calculated <2

se 12.7 fset, the ava‘lable NPSH for the outsile recirculation 2umes was
saleulated <o e 12.0 “eet ard the avatladle WPSH €9r she LASI sumps was
caleulated =9 se 12.1 feet. The minimum “PSH required ire 3,3 Fz2e% “or

“he 25 sumps ind 10.5 “eet for the LASI pumps.

de nave terfarmed 2anfirmatory analyses for the Zile draa Tocationg =Hat
~he licensee nas identifiad 1s jiviag tne lowest avatlacie NPSH for the



sumps. For our confirmatory analyses, we Jsec SONTEMPT (MCD25) computer
code. The code has deen modified To sermit the analyses ¢ Se 2asec on
she oressure flash method. The results of our analys's; ‘.e., the con-
+3inment pressure and sump watar samperiture seriys time, ire °7 jo0d
agreement with the licensee's results. we, therefore, sonclude that the
Ticansee’'s VPSH analysis s acceptable.

Téfects on Containment Desressurizaticn

Ta siaw of the system modifications that were faynd mecessary =o satisfy
~ne YPSH requirements of the 3 and _4S! sumps, the licensee 2153 serfaormed
a sensitivity study -0 determine tne impact on the sepressurization time
Lsad 1n serforming the analysis of the radiological conseguences “s1lowing
3 noe=ulated 'oss-of-coolant accident. The results indicate that the
cantainment will be depressurizad I3 selow 3atmosgheric cresure #ithin in
nour follewing a LOCA.

J@ have reviawed the input tarametars Jsed oy the licensee 12 cerform
-ne sepressurizatisn analysis and cancluded %hat the analys's wculd

~esu't in 3 reascnadbly conservative calculation of she containment de-
~ressurizazion time. The Timiting case far containment Zecrassyrization s

1 oump suction dcuble-enced rupture «ith minitum angineered safaety feature
Jperition.

4 sesressurization time of 3530 seconds was caleulated, which is less than
-ne 3ne hour used in performing the analysis of the ragislc ical consequensas
fallowing 3 LOCA, We have erformecd 2 canfirmatory analysis “or tne 1imiiing
case for containment degressurization. The results of aur 2nalysis, “.e.,
santainment Jressure and jeoressurization time are in good igreement #7710

-ne licensee's resuylts. Therefore, we sanclude that tne licensee’s containe
nent decressurization amalysis 's accentable.

Juench Spray Systam

3ased on our ~equests for informaticn on tne santainment 3priy systams 2nd
sn aur discussicns 3n this systam, he 1icensee modifiaq several Juencn
spriy components. T hese wodifications will orovice additional assuranca
=nat -ne zotantial consaguences +f =ne zostulated LOCA rema“n celow tne
R - s B * *1: > . ot - e
uicelines of 10 CFR 2aps 100. 3y contralling tne «clume ficw ~ata of ne
caustic salution, the oH of containment Sgriy ind “he recircyliation water
in =he sump can de kept within scceptaple limits. The original lesisn of
-ne 3eaver /alley Lnit No. 1 incluced 3 sravicy f2eq system whiIn fad the
caustic selution %o the scttom of the ST, A weir arrangement N INE AaST
would assurs she caustic solution mixed sroperly with the seraftad water.
The oraposed systam w111 faed Tne caustic solutisn di=ectly =g tne iuench
soray Sumps suction at @ netarad =31%2 sravided 1y cosiiiie disglacement,

g

~hemical ‘niection sumps (CI%s).

“he lizensee idded four jesitive 4igolacament sumgs <0 N chemical ageicion
ines of the uench spray systam:  TwO 23Ch, in sarallel, %0 2ach of zhe



-8 =

twQ juench sgriay trains. Thesa will ensure that tne quench soray will have

2 oH of at least 3.3 wnile the chemical addition tank (CAT) is empty'ng.

The sarliest the CAT can empty 'S 55 minutes. Afser this, the guench spray ‘s
soratad water from the refueling water storage tank. The licensae 2lans

5 shut of f the guench spray during 2 LOCA after azout 100 minutes. -owever,
rhe recirculation spray system starts after 5 minutes, and when ine CAT

g amptying at the maximum rate, she recireulation spray oH 1S 4P -

3¥+ar 1pout 24-30 minutes. In the case »f 3 chemical addition valve £311ing
~laseq, -he CAT takes ibout 110 minutes 0 ampty; and the juencn soray

‘M is cept %o 3 or acove unti! Jel]l after che recirculation spray on 1acreasas
%2 3.

*he sroposed Tachnical Specificaticn shanges ‘nclude incredsed SAT oM, which
<11 ensure =hat the fimal containment sump sH will ze at least 3.u.

*ne licensae's changes will improve sne sveral! iodine scrulbing reliapility
+f she sontainment spriy 3dditive systems, ind #ill 2asyre that 2t Teast cne
saray of M 11 20 8 will De usad 3% all =imes curing an accident. "nis 'S
cansistent with the fodine scrubbing affectiveness af the zantainment soray
system assumed in the sriginal Safety Zvaluation Jepcrt. Therefors, the
c3lculated doses from 2 design sasis accident will not incraase 2u@ %9 <he
sroposed changes.

*he sroposed system medifications to the guencn spray system for zcsitive
1njection of caustic solution required slecerical, instrumentaticnm, 2nd
santral changes wnich nave deen reviowed Sy cur contractor, ZG&G laane,

"mc. The discussion of the medifications and resulss of their review

mave Seen ‘ncluced 2s Attachment *r, Our subsaquent review of the remaining
ieams from I34G's review are 1S follows.

“hermal Qverlcad 2rotection - 3S System

Tur review nas detarmined that the anly new vales 3dded <o tne cremical
1ca‘=ion system “or which R.G. 1.106, “Therma! Cverlocad Protecticn sar
Slaceric Motors on MOVs,' is apolicanle re the low cutdack /alyes whicn
wers added =0 the discnarge of the Juench Spray Pumps. These alies ire
norma’lly spen ut receive 3 containment igalasisn - “hase 3 signal <2
spen ind zlcse an 3 Tow=low Tavel in =ne AST. The motor cperatad =nerma’
sverioad w#ill se dyoassed far doth of =hese signals. The licansee 7as
~ammisted o ‘nstalling the Jy2ass scheme zrior <o 2lant startug.

Testing - JS System

The !icensee nas commiiiad o sevelsping and implementing JY
sracedures which will institute the foliowing administrative
se used far tasting the chemical adgicicn system.
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(1) Procedures «ill require notifying sersonne! serforming tne test of
2 containment isglation - 2hase 3 sfgnal so they can restore the system
t3 its normal amergency configuration.

(2) After completion of the test, orocedurss 'l require an ‘ndepercent
cerification of the valve lineup %o ensure correct system configuration.

These idministrative contrals provide issurance that tne system will e
sperable during and after testing.

dytomatic 25 Flow Reduction - Actuation [nstrumentat on

*he aroposed revision to the logic for the actuation of the automat’c Juench
Soray flow reduction reduces the total number af channels, the channels
%0 trip and the minimum channels sperable %3 2ne jer Train.

*he apolization of the single failyre critericn fn wnich the faflure of cne
of the guench spray cutback valves o function fs dcunced 2y the single
fatlyre of 2 diese! generatcr or 3 Juench spray cumg. Therafcre, whe results
af =he contaisment depressurization analys’s are nct invalidatad 2y assuming
that zhe single active failure which occurs is 2 fatiure of <he cutback valve
to activate at the required " me.

Tachnical Scecifications

4@ have avaluated the sroposed Taechnical Specifications ang conclude that tney
adequately incorascrate the requirements for NPSH as evalyated nerein. In the
sarfarmance 3f the depressurization study, the licensee 1lsc proposad <0 nodi fy
Technical Specification Figures 3.5-1 ane 3.6-2 and tne Limited londition for
Joeration statement 2.5.1.3. The staff has not completad tne reviaw 3¥ =hese
sraposed changes and since they are not required far resolusion 3f the NPSH
~roplam, these araopcsed changes will De addressed Sy 2 separita ang subsacuent
reviow.

Zavironmenta!l Consideraticn

s@ have “etermined that the amencment Zoes "ot 2utneriza i change 0 afflyent
tyoes or =atal amounts nor an increase n dower lave! and w311 not result

in any signifizant environmental impact. 4aving made this cetermination,

we have further concluded that the amencment invelves an 3action wnich ‘s
ingignificant from the standpoint of envircmental impact and, 2ursuant

sa 10 CFR §51.5(4)(4), that an environment2’ mpact statement r negative
seclaration and anvironmental impact iperaisal need not Se 2regarad °n
cannection with the issuance of this mencment.



Zonclusion

de have concluded, based 3n the consideraticns discussed adbeve, that: 1)
because the amendment Joes not ‘nvolve 3 significant increase in the 2rod-
i1bility or consequences of accidents osrevisusly considered and Zees not
involve 3 significant decrease in a safety margin, tie amencment ices ~.t
involve 2 significant hazards consideration, (Z) there is reasonad’s
assurance that the health and safety of th> public will not be ancangered
Sy operatiaon 'n the oroposed manner, and [!) such activities will 2e 2on-
ducted in compliance with the Commission's -egulaticns and the ‘ssuance
of this amencment w#i'l not de inimical %0 :he common defense ind sacurity
ar %9 the realth and safety of the public.

Qate: Aygust 27, 1980
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Attachment

Qefarerces

10.

—
—

. W. Re‘d 20 C. M. Sunn letter .a'ed Septemger 30, 1977 transmitied
“drder for Mogdificaticn of License.”

. N. Dunn %0 R. W. Reid letter datec Novemecer 17, 1977 propesed
atrminent nodifications %9 correct NPSH inacdequacias, includes
Technical Specifications.

A. Schwencer %0 C. Y. Junn letter dJated igril 3, 1378 request “or
addi=ional information.

. N. Dunn %0 A. Schwencer letter dated May 13, 1373 with sartial
response.
&, N. Junn %o A, Schwencer Tetter Zated August 3, 1973 completed
request for additional ‘nformaticn.

c. N. Dunn %0 A, Schwencer Tetter Zated Septemter 11, 1978 corrected
analysis for NPSH acequacy.

*. N. Dunn %o A. Schwencer 'etter dJated Jctcter 24, 1978 transmitted
mass ind energy release data and revisad Technic cal "Spectficatians.

C. N. Dunn %9 A, Schwencer Tatter dated Qec'ember 23.

] sransmittad
revisions =2 NPSH modificaticns and revised Technical $

379

pecifications.

*. N. Junn %2 A. Schwencer latter dated Cctcter 13, 1979 included revised
Technical Specifications.

. J. Woclever %3 A. Schwencer letter datad Tepruary 27, 1280 transmitiiad
revisions %o NPSH modifications and revised Technical Specificaticns.

2. M. Dumn %o S. Varza letter dated May ¢, 1380 sransmisted drawings

to G&G.

s, N. Qunn %3 S. Varga Tetter dated July
=a Tachnical Specifications.

o

, 1980 transmittad revisions

. No Junn %0 S. Varga letter dated August 3, T380 ocrovileg agditional
'wformn"cn an NPSH nodi“cat ns.

z. J. Woolevar %o S. Varga letter dated iugust 17, 1380 transaiiiec
revision =3 Technical Specificatiaons.
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