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CONTAINMENT SPRAY SYSTEM [ISSUES

ISSUE DESCRIPTION
Issue |I: SBIOCA Radiological Consequence Analysis

This issue involves assumptions that were made in the Radiological Consequence analyses performed
under 1 OCFRI 0. These assumptions may not bound the most iriting release scenario. and thus.
there r'av be more limiting release scenarios which have not been analyzed.

Specifically. IOCFRIMI  requires each licensee to evaluate the radiological consequences associated
with a fission product release that is ".. based upon a maor accident . . that would result in
potential hazards not exceeded by those from any accident considered credible.” Currently, it i s
assumed that tile most limiting accident for the fission product release is a Large Break LOCA
LBLOCA) with core melt. During aLBLOCA with core melt, the amount of fuel damage is
maximized, but credv istaken for the Containment Spray System (CSS) removal of iodines from the
continment vapper - t.e. During acredible Small Bresk LOCA (SBLOCA). the amount of fuel
damage is 1 'or a LBLOCA, hut since containment pressure is not expected to reach the
setlpoint a which isactuated. credit for automatic CSS operation cannot be assumed. Recently. it
has been determined L, , the amount of fuel damage during a SBLOCA can be much higher than the
small unount previously a.sumed. Therefore, the SBLOCA may have higher off site radiological
cOn.sequonces than a LBLOCA used in tile radiological analysis for the plant licensing basis.

Issue 2: L.ong-term Sump pH Control Duringy a SBILOCA

[lhe secnd issue involves the pH requirements (oiile long-term sump solution following a SBLOCA.
in,'enera. tie pH (t the sump soit on should be rai,cd into the rame of 7 to 9.5 in order to
maximi,,e the retention of iodine in solution and niinimiie the po  .ijal for chloride induced stress
coirrosion cracking ot stainless steel  otmipoents. Many plants rely on the CSS to deliver an akaline
hiemica {usually sodium hdroxide) to tile contunment sump foi long-term pH control. During a
SBLO()CA, the CSS 1i, n utauto nariedLis & tuale, and th operator may need to take action to add a
,uticieritquantit, of an akaline chemcal to adjust the sump pH

In Revision ft of this letter, Westinghouse indic aed that the recrmnmended time limit, as stated in the
Vestinghouse SIP as 4S hours, nay not he adequate t 1 preclude chloride induced stress corrosion
cracking. The information presented in thi, letter (Rejiision 1) indicates that tie 4K hour requrcnient
i, adequate | t jreclude stress corrosion cracking. loever, this requirement may not be adequate to
assuie the retention of iodine in the sunup solution. As aresult, the technica evaluation for Issue |
has been nmidified to assume tit no iddine is rmtained in the sunip soluti in.

t ANW 9%JJIt-



TECHNICAL EVAIUATION
Issue 1. SilOCA Radiological Consequence Analysis

JA'sctinghousc has performed an evauation to assess whether a SBLOCA. with higher fuel damage
tha previmusly assumed and without CSS actuation, has higher off site dose conseguences than a
[-BI.O,'A used in the licensing basis for offsite doses. This evaluation is designed to assist you in
determining whether this iss,je is a suhstantial safety hazard. It is believed that if plants apply the

€ ,aluatim results anti make the appropriate adjustment for plant specific design features, then the
plants, ,tJIMd he ahle ti shuw that this issue is not a substantial safety hazard. However. it should be
not)ed that smle of the cndilions anti assumptions may not be applicablc to your plant's design basis.

Theretore. you shculd carefully review the analysis conditions and assumptions to assess the
LTh ilt't, i ur plant speciic licensing h , i,

[[htalii 1l1glikeission is pro,.ided to i d-tv a "representative’ analysis that you may wish to use
a,,, th, issue. The purpose (i the a,. , is to calculate the aift site doise ctnsequences

IAK+.ted v.ith @ representati'e’ SBLOCA liciilh'Win- are stme (i the input, and -issuniption,
[ thirtilgil'li,

INPI IS AND ASSNI'FFIONS

I It1,,t , d that " oh the litl r,d, hiist and that t hitod bursts itcur a time lero. This
Av'Uuiti 11, c.dected ithound al jis,iblc rod hurst occurrences. This as,,umptin is made even
thiu.th it ha, hccn shokwn that the actual rod hur,,t percentage is likely to be Iwer, depending
utdin p'ant ,pcific design. Plant desi,-n tactor, w.hich would lower the anmount of rod burst

include. hut arc nt lilited It peak clad temperature during SBLOCA. fuel design features, and
prl' | liNlused inthe iod hut r caltculatitn.

) bhbreak s /- n, |l uLh 3l the (CSSi'nt autonuaticaiy actuat-d. lease nte that tile
Sill(¢..tl l'atl, 1it'"ilit st ¢ .e ntucahl he "Bl.)CA is tdisCused inl
,Ctu e " iktin , tthils liter 'wr. itl he plant decidcs | initiate the ('SS
H O thill], - la, tuti 1L aht 131t 1lilthe ¢ Is  olnsiderled Inl the'
It IR A L IS I, ulRetulidiiidtu
hilb i I fig, it i , pt.e |lfrle In,,\ut lin liK RItxi x, IX rem. llis critriol
us selel enti, ,111 . ©60s d.-rtt"e itrin has t'| -eetlicinle h-
\W. 1 I 1'us 111t h' ihil the ippitrpktdatcprn ek rl 1trilra SBl.()'A should
N Iih R,'I.R ille n*(a.4 dent I1,hi § "1 (te( tIlt ANSI/ANS-5 11 has nit
ht'en Ink. p ,aht the rai 'l'ia i'diiim' ba i fost plants art tii NR(" Standard
eN'wLtn ' ,lii itl ntl ,m d,e .t 'pt r , t'tri g, aiti, dl, tor it SBI.((A
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The amount of acibvity accumulated in the fuel clad gap is assumed to be 2% of the iodines and
2N of the noble gases accumulated in the core a the end of core life. This assumption differs
from the assuniption of a 10% gap fraction recommended by the NRC in Regulatory Guide 1.77
for the roxd ejection accident. It is believed that the 2% is a bounding and conservative value and
that the 11% value is excessively conservative, since the total core is being considered in the
analysis. The sclect'.)n of a two percent gap fraction is based on the fesults of analysis of
Vv, tinehtuse fuel using (ie ANSI/ANS 5.4-1192 model for determination of the fraction of
fissi('n products in the fuel/clad gap The anaysis showed that for the short-lived iodines and
nle ‘'ac, (i.C , thie with hall-lies ,) less than (jnc year) the maximum gap fraction for 1-131.
muc~h i, tlit nuclidc (| greatest concern hor the determinatdon of thyroid doses. wa. less than two
-r,.',. and thc gap tractions for the other nuclides were lower than that for 1-131. Additionall .
n.'rin 15 (it NI'REG/CR-5(X?) it is stated that Q5 to 99 percent of the fuel rods will have
in -l ,ap it+i'ln of (J9 pircent or less. Assuming that 95 percent of the fuel rod. have a gap
IFAILAN 1t ( 1 po;.rent and that the rcrumigq, tive pe-cent have a gap traction ot ten percent
ri,tent .ith kc,ulatir' (;uide 1.77). th clre aerai'e gap traction is 1.4 percent. "ihis

™'r. an. I'. a.,ur -ethat noin ()lie ud r(lt,, ha. a gap fractlion off less than 019 percent.
¢,nl !t'nl L.ith the .'Idance pr),.itth in R, It . ;Lrl 177 it is avssumed that 1(J)", of tile
dihne k. It;1'Cet'Xd Ir , the tucl reaLhie, the t)ntainnienl atmowsphere and Itl , of the activitv

Is etaintd in the reactor o)11,11 s ter

Ih:', i,,utnptin is hlittercit than the ,n" pro. iilcif in Re',-sin 0 to this letter. Recal that tile
tsu pti~tin Re\Isin 1) ti, loiter ';asthat 5 ()it the i(ine acti.ity released fomt  the fuel
;v he, tw o nilainvicnit atniiisphcr® and 5W; is retained in the Reactor Coolant System (RCS).
It *,umiptiiin in Re,isiin | is baed mrthe sup[iirting assumption that the iodine in the RCS is
rctaincl in the suip ;hiil :Atr (W R(' spills The iiidine retention is believed to) oc,.ur since tile
Linp pll %uhh  bliliust | ti : pll  "minin the- 8 hoiur time specificd fI0r Isue #2 in

Re, h' (i

ic Lk,1t, '#? h benri. ' inthi, ottr (Rc.,,in | t) indi ate ;hia Ithe timc tir
“Jlilippll attutt it hrint a sHl ()¢A . . ' kIt | s hours. t" statldin tile
s "tinl ;" Sl vih  the iaw ir ill Ldill liv'nt ia  hoea, hi.h js Av hours, tile itfhine' initp
it -0t T ' o« NI s ott zan n | iinoéay ile ti @ s i lnesi nc
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Since credit is assumed for deposition as a time dependent process, no credit is taken for the
instantaneous plateout of iodine that is identified in TID-14844. "Calculations of Distance Factors
for Power and Test Reactor Sites." dated 3/23/62. (Most plants, in their LBLOCA dose analysis.
have taken credit for instantaneous plateout of half the iodine released to the containment
atnosphere.)

7. The desi,,n basis containment leak rate is assumed to he 0.1% per day.
The core p'wer level is assumed to be 3565 MWi.

). [he assumed atmospheric dispersion factors are provided beh, Itis hlieved that these factors
bound most iif the operating plants.

Time Dispersion Factor
Site Boundary (0-2 hours) [ .t)E-)3 secrm’
L1, |PopuLldig Z1110 (0-S hours) 1.5E-04 sec/m’
(X-24 hours) 1(OE-()4 sec/m’
24- 6 hours) 5.)E-05 secIm'
06-72() hours) 2.0E-05 secdm'

RES |'S

i sin, the inputs and assumplions listed above, the following results are ohtained.

Containment |Leakage Secondary Side Releases Total
Site Blml aro 4i. Ar"m 3.3 ren 44.0 rein"
1)2 rein 4 -7mwn
IS-41
22 ern
i24-10 hr .
_ 3 rein
11) P3(1 h) 25~renm
16)2 Wil AT rei "y rein

' [ edoses tor the iniple anm;alvsis axc txiitc the %alues stated in Revisio)n O of this letter.
S\ssUpti n #5 identitie,, the ,n.d sis .hanges tha resulted in the dt)uhling of the doses.

IXI 1" %) 1) 1111 pd1



The total dose at the site boundary is 44.6 rem. The total dose at the low population zone boundary is
20.9 rem. These doses are well below the I(CFRIIM guideline of 3(W) rem and are bo)unded by the
LBLOCA doses that would be determined for this representative plant.

USE OF RFSULTS TO ASSESS APPLICABILITY OF THE ISSUE TO PLANT SPECIFIC
PARA METERS

The first concern in the determination of the applicability of the sample SBLOCA dose analysis is
whether tle assumptions used arc ones that are consistent with the plant licensing hasis. Alsl,  si.ice
most plants have no defined licensing basis f0r the SBLOCA dose analysis, the assumptions sho uld be
ones for which tile licensee is willing to take credit. There arc only afew operating plants which have
atnoe-dependent depoisition removal model (assumption #6) in their licensing basis analysis tor the
L.BILtCA; lowcever. there is no apparent reason why this approach could not he used for the SBLOCA
analvsis h)r all plants. Relative t (the assumption of atwo percent gap traction tassumpti(n #4). there
are tnumber ) f)lder plants that ue calculated gap fractio)ns that are near this value wvith different
vaitie-, determined f)r cach nuclide. Yom of which are far below the twoi) percent value). i)st plants

have aten percent gap fractuon in their licensing hasis, and ;he use of the two percent value would be
a Icpalture fr(ompL t pratice Tilhe use of the 1t.wpercent gap fractin is still con.servalie tor an

eYent i Nnf ;ung the total core.

Alter verifying and selecting the appropriate a-ssuinptions. the site specific doses can he estimated
ui n- the filothwing equation.

(PS)) P~ -IL 'SP iL, (AD), SDF
L. J 1 3565% Al AADF),

lefinition of Vari abl es

Psil Plant Sp.crlik 1),',¢c 3t hmondar , or Imx ppulati(n lone. depending om wkhich i smore
I'11; ti;gi

15 R [Tint [s-vt h. *lintaiincnr |03k Raie l'erL'cni

t's!') Plant Cmdni o' cr Ik-'.cl, % | iMr

A \na , , ,Aiint sphe'rC l)spcirsiin la. r sccli1 ', se pa)e !

u numlber 1knme Inlres ,1 'tia.re fihrintlar,, )os. n:z | for the io itet alW]L
It 2 litur, | ththe |.s. Poptul;uiln/ . n: 4 for tlt, four time Inltr 1., (11 hi).

1S24 hr. (24 101 hil and 110 72t) fl

t"dil 1O . It 1,)



Notes for Equation
(@ See xssumption #7, page 3.
(h) See assumption #8. page 3

1"he resultant value will pro,,ide a deternirnafioni ol whether the doses are greater than the licensing
hasis LBL(),A do-,s.

Issue 2 i.ngc-term Stimp pti  (',ntr.I During¢ a SBILOCA

.Man' plant:' rely on aCSS t) deliver an alkaline chemical ti tle contai ment sump for long-term pH1

int! durin-, an acci &it. Durin a SBLOCA. the CSS may not automatically actuate and the
,Vrat, +r may rake action Il add a suticient quantity ti an akaline chemica to adjust the sump pH
vkithin acceptable limits. In the past. the Weshinhlhouse Standard | nformtion Package (SIP) has
indicated that the sump pll be adjusted to api4 ofl 8 within 48 hours of the accidnt. The pH1
adiustrent is needed to miticate stress corrosion cracking of the stainless steel components  Which are
plrt t thelierooncl  circ cooling system ECCS) .d ito iaximii/e the retention of iodine in the

\,0in h,iuse hds re-evaluated this recomrnendatin:n in light ot test data- It had been determined (in
RI,., i in(qtit this letler) that hased up m a consersali.e interpretation of the test data. the SIP should
ho lianged (tiecommend that tie sunip pll he adjusted to( apil greater than 7 as soon as possibl.
but Aillhin 8 hior,, ti alO 'A.

, i aT issuine NSAL.-i31-1106. Re.isin (J)on Auust 0. 1993. seeral plants have requested
Wesn'huse ti consider pert irmino atlire det ailed evaluation . f this issue i tsh , thai it does not

nr;, d.inliil sal et\ ha,,ad Bascd on urthetr caluation. Westingh use has made the following
[In-'rptt.wi iiin (i 0t t.sl data

In RO ,n 1t tW, lett’. 'Astln. hou:sc indikatcd that the sunip pH he adjusted to a pH greater than
i\in ,Si., hut ithii S olurs (t al (JCA\ \, prviiius% inentioned, tile statement " as

hbis'-d mi .1 i.,setatic interprtclaitn ,iith ttl data [lie test as co.inducted hy exposing various

stallle,.', ,te:%lup, ift arepiescntati,.e L() \ nxirmnmient Kitliiiui ti| eppropriate ptl adjustment

Illtesti | at inmlrc-ut  thati nlt iiipon ciackii'to as i,,0, oilit hSours intol the test anti initlicates that

at '.iors, Ltakino as  hsvrvtll in smk"tit t a | \flihre are nii@scrx ai(ins bet.-en | Snd

7' ious hilmlehtitm a ilirCLt an( hliiLil intotpCrchttin ti the Itst data. Wostinghiiuse
ri:lindd that the 1111w for pH adj tlli LMnii , dlhn shourt . | H)CA hi proeclude chiride

iMthlule  stess  411tslit ArlkiM: 01 stlinllts  tlt iOlnenl Intslls.
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Westinghouse has further evaluated the test data by considering primarily two additional factors. One
is a sump temperature profile for arepresentative SBLOCA. The other is the general conditions under
which cracking will occur for stainless steel components. As a result of this evaluation, Westinghouse
has determined that chloride induced stress corrosion cracking of stainless steel ECCS components
should not ox,.:ur during a representative SBLOCA before 4X hours. Therefore. implementation of the
48 hour requirement provided in the Westingh(,u.e SIP is still acceptable and should be sufficient t o
preclude chl)ride induced ,tres, corrosion cracking oM stainless steel ECCS comx)nents. It is believed
that the time period | X hours or 48 hours starts when the ECCS is placed on recirclflation, ilohevcr.
it woe(uld he more conservative, for thc pupT oe ritigating stress corrosion cracking, to start i | nhe
pcri(l from the beginnimng- the accident.

It hohuld he notcd that extending the time requ.rernent to 4X hours impacts the tiise anaNsis provided

hir 1,,ue#l in (Dsthis letter. 1The inplict is discussed in Assurhption #5 (i the Technical
L-.auaotin fh)tins lier lie d)se analsi, resultN fa |, ,ue #1 have been ri.)diticd t)ifc( pirate the:
in! Irinatiun in Asumpinptin #<. Please se pa, e | , | thi,, Iter fhir nitire detail,,

SAI-IEY SI G NI | CANCE

Issue 1. SBI f) CA Radiological (' nsequtnce .nalssis

Itillies &I uld he able t, u,.c the ntlrniatn r-,.cnted in the TechniL & Evaluation ti shik that hi,
N~ i, nit a ,ubsantial ,,att, h/ard It I, bel i’ tha h, using the samplc malysis pro,.ided in the
i, hm,, Aealualmi, the utilities sh It o bl -")ti1  that the SBI .Q'A w: uld result in doises

b' I'i the £guidei- it '[Rf

Ntih  rtitil'i enal,,si s presen,-d in 1te tel. hni,.at , _ahlatiwnn is conserati'.c and is appro priatc f)r the
1J'terrninati N sdbether*there is - Isuh't tlia ,atet’ Il.ard, it do , 0 t ClstiUtte a licening ha.,i

i M psttl i octihaf,¢- ansicterllinatin (it lie S I[.()(". lbises in their hcen,,ing
hax' b&kaueit: thtl pt 143ietrninattin ilit there A.iuld be little lIr nt rid hurst With the p tential
Lir  swiutficant ia,t, o1 bl rid hurt. 111h, niut basl e,,l tlinrLsUlinl tinirial ,1rni)fuel
r, butir ii | innai'r h- appri priit:."

\x,. n,fhit 1Hix dktc Ilimd that it hA tImwdit 11,rinatitin (11 dMth iille" li tt!,"h', u,
p."ent, alsuhsti i.l "atietii.ilt "y piaot  li rt,,t'. puriant h) li tr.quirin tit 1l
lu IR 1.2b;. \l:s t'ei, isudet rnim' ih* irntlrni , ni4 ih' | hasce' ithat tli':ax
dit t"rl  ..toethe t11\ 1ullC t.,1  IrAi'tkl i lu't,hi/. f1 1t i plant",
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Issue 2. L.ong-term Sump pH Control During a SBI OCA

The saletv significance ik that during a SBLO'CA, the operator may need to place the plant ECCS on
,idlej, recirculation to maintain core.cooling. As aresult, the ECCS components must he abhL to
prf'r m their intended ,le,ign functions. To hiclp assure that these components are able tt) perform
their intencled de,gn Itict. ns. it iNnecessary t, éssure that fhe sump pll is properly adjusted to
iitn ', 11Ce Lrrts, 'n tcracking (it the ,turiless steel pa s of these complonents. [Uilities should be
able t, use the iiitrfilat n prcnted in the Technical Evaluation to determine if the plant specific
-, are .1 gtuah it)cen,,ur: Ihia tileuruppi,k adlju,ted " illun the prolper ime frame for a

"B (A

NR(" A% RFNES/RP(oORIAIILIIY CONSIERATION
o, Al ort ot el b Itie NR( W oprit) , 1oa i, thi, lctter iINSAI.-t - M6.
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of reduced Sl flows leading to higher calculated Peak Ciadding Temperatures (PCT) for the SBLOCA
event. Therefore, if the plant EOPs arc to he modified to require the operator to start the CSS in the
event of an SBLOCA, this action should be restricted to occur no earlier than 30 minutes into the
transient, as measured from the " S"signal time. In this manner, the rapid drain down of the RWST
hv the CSS should not o)ccur prior to the on,et of coare recovery for the SBLOCA event, and the PCT
,huld not he affected

Issue 2: l.onj-term Sump pi Control During a SBILOCA

t-ii plant ,h,uld reie.w the plant ,pccific de, ign tealures and )perating procedures to assure that the
,urp plt i, adjusted t) a pit > 7 %kithind% hour,, ollowking the iritiation of recirculation during a
SBEL.().A Tliiadjutment %ill help to mitigate the potential stress corrosion cracking of ECCS
ollfinrint,, One %Aa | ( p-rtorn. this adjlustmient i,!,) actuate the CSS during the SBLOCA. if the
dsaiCd i tidlit-h.cr an alkdine clemical hor sump pli adjustment. However, it should he noted that
the u,e 1 the (_SSdunn: a SBLOCA may impact the plant specific .nalysisperformed pursuant to
| BFP, 46. "Whilecarly initiation (I tpray dunng a small break LOCA %kouldinject chemicals to
riise th ,, unppit. it the initidil lin too earls. (ititchl , sr« the ECCS to cold le recirculation could
rkeur luniin, tietire unct scrv period , I tila,,letnt. Illis %o,ultkesult in a peiwt of reduced Sl
IS lcadin, w hi.h2r calculated Pesk (‘laddin: I'cinperature,; (P(T) for the SBLOCA event.
llhercorc. it the plant EOPs are to he nodified t ( tequire the o)perator to start the CSS in the event of
an SBL+<)CA, inis action shlluid he restricted TIEwcur ni, earlier than 301 minutes into the transient. a,
nt&aurcd Irtim the " S"signal time In this manner, the rapid drain down of the RWST by the CSS
iluld n1  cur prior It)the onset er core rei )%r, tltr the SBLOCA event, and the W T should not
he atected Alternative. .,-v)u niav. wi h tko ir  the use of an aternate pHi adjusting System such
as | *SITsridi um Phosph :t() passise basket ,,Ist'm tl adjust the sunp pHl within acceptahle limits.
tiinh 1., i te ;tiCLleni

"AA It



