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Multimcda A..alysis of ball 1 tata*

For 3&~J's 105-Fuel-Asse= sly Nuclea: Plas.s.

~41:h In era.als -len: 'laives - Revisi:n i
F

I

1. C. Jones , 3. M. Cuen, C. I. Park.s6

t Kev 'Jc:ds : Mul:1::de Analysis. Nuclear ?lan:. Sesa11 3:ea k
i
L

A3S*2AC"'

>

Mui:isode ana.17ses were ::=due:ed f:: several s=all break.s is de
reae::: ::c12=: sys:en of 3&'J's *0f-fuel-assembly .uciaar pla=:s vi:h i:-

,

:e =als ves valves. Se sui:i=cde bi vdevn :=de C2AT'" was u. sed :s evalu-
a:e de hyd: dyna =1:s and ::ansiest vater i=ven: cries af .he reac:ce

, -

coolas: sys:es. Se ? CAM ::de was csed :s ===pu:e a swell level his: rf

for :he core, and de ~2I*Al-3 ::de va.s used := perf:rs ::assie : fuel

pin ther=al :alculati:ns. Ourves sheut:g :he ;4:2=a:ers of i=: ares: are'

;;ss en t ed. Sese resd:s ars well vi:his de Final Ac:ep:ance :i:eria. |;

.

I

>
*

$

i

* iii * 34bC0Ck & WIICCI
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S ts : pi:al : aper: evaha:as :ha effe : vecess f :ha acerge.2:7

:::e ::c'ing sys:ess f : 3Ft s 20f-hel-asse::17 (TA: reae::: fesigns.

vi:t : e f =1'.:v.ng f ea:ures:

1. Zign: 14-i::n-disse:e: is:erna's ve : valves.

2. C::ss-c:::e::ad 12 sys:e=s.

.
3. 'd?! sys:es sacif:lded is:: each : 1d leg.

"he ;;as: is assumed :: be :;cra:iss a: 3760 .'G:, and de analysis

, is :: serva:ive f:: plas:s =f s* *'ar desig: :; era:ing a: a 1:ver a:ed

;cuer. Se analysis is als: :::serva:17e f:: plas:s of s'-f 'a: design

vi:a Mark-C design f.el asse== lies.

Y Se repor: presents de isui:s of as analysis of 1:ss-cf-c:clas:
#3

ac: dents :esui:ing f t:s s:all breams is ce reac::: :: alas: sys es.

(5:411 brens ars defined as dese ~2: ens is ce reac::: ::clas: systes
vi:5 less can 0.f-f:1 le d area.) S e C2A3'",1 ? CAM,1 and ?.I Al-33 ces-

puce: : des vers used f:: the 2:41ysis.

A spec::ts f rup:2:es is :: si.ered: 0.f , 0.2 , 0.1 , and 0.0f-f:1

' en areas . .Cs o , :he repor: is:12 des ce deu ' e-e:ded rup:urs :i :he.

~

::re fic: ding lire (0.44-f:1 144 area) . S ese rup:ures ;;: vide as a;-
p :pria:e spec::u f:: evalua:i:= :f de effe :s ! s=ali ;e ns.

3

3
.

a
A

'
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~
o'

--

=w a



.

A

s
levis 1== 1

(10/30/73)
.

2. St!.NMAA! A.'C CONC 1"SIONS

o

"he spec::::s :f s=411 breais analy:ed is sec-i:n 4 s:cvs da: de

claddi:g vill ::darg: :nly a sedera:e increase is :e=pera:ure hri g

small 1:ss-of-cco14 :,ac:1 des:s. locause :he ;eak :e:pera:ures are hv.
:o po:estial f:: :14ddi:3 swelli g :: =e:al-va:e: reac:i:n exis:s. "h e r e-

fare, :he :: e gec=etry is uncha ged 4 d will re-4 a=4:able :: :cli:3

Rug- ers ::cli:3 is as:ablished :::s ce ind ec:isc ra:e =.e::.hes :he

leak r3:e a:d the Core is 3:Vered vi h a ste&2/va:a: SiX:ure.

~he dou:'e-ended rup:ure of a :::e fhedi:3 :2 k lise yielis a

maximu:s claddir.g ta=pera:ure of 15257. 0= s gec=a:ry v111 he min:aised

is a :clable ::sfigura:1::. Seg-:ars ::ali:3 is es:ahiished by aing

de same reascaisg as i :he paragnph above.

?c: all break.s analy:ed .he ::cditicus :f de Tisal Accep ance
'

Cri:eria are set. Conf ===ance of this analysis : de Fi:41 Accep:ance
Ori:eria is ce=ces::2:ed in Appendix A of 3 G 10104, Kavisi:n 1.5 here- ;

fare, :he dasig: Of de e=e ge:cy :: e :coling sys es is adequa a = ::n-
! :::1 small lass-of-c:clas: ac: ides:s.

Rasui:s f:: de breaks :: sidered are su==arized as f 11:vs:

1si:ial Peak Ti:ne at which long-:ers
3:eak :e=o, ? t a =c , ? ecoliet is as:2blished, s

> 0.3 f:2 ac pu=o disch 710 1178 200

0.3.f: at pu=o 11sch 710 71 0 400
.

O.i f: a: pu=o disch 7'.0 710 2100

0.1 f: at ;u=o sue: 710 710 2530 ,

0.05 f: 4: ; ump di.scs 710 710 22C0
1

| 0.44 ,.2 " '' e s::22 710 1626 400 .

< s
t

.

1 '
a :-l Babceck i Wile:x
e
n
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'"| 'x5 seconds :5 ::s acciden:. A: 230 secceds, :v:-;hase f'.uid f'.:vs.4h:: ugh

N -

y :ne break and :ssui:s in a :::e :apid de;;essuri:2:10 Of :he,reae:::

'be :ne break 4: :he dis:nar;e. :::s effe:: :::uered 2:"a ecolaas -vs:em. f
s

g
, 000 u ._ :s. Ad:e :s s :ime, :ha break a: :he su::1:n depressuri:es

% N
g{ fas;a: : nan :he breas a: the pu=p discharge due ::,hihherquali:yflaid

ext:ing :ne sys:e=. The ::: ficoding :ank a::ua:1:n ;rassure is reacne:

a: 775 see cds. A: 1200 see:nds, :he L?! 3u=p beg:ns :: injec: va:e ::
:he :ea:::: vesse' , resui:ing is as n: sase in :ne inner vessel ine.e:

vo lu=e . The ac.3111ary feedva:e ;u= :oev s::;s a: '290 sec:nds af:ee .

\.hesys:e:he break c:urs add :auses as i :tase 0: ;ressure. Lan g-,

:er: :coling is established 1. 15f3 secceds. ..e :: e L=ains ::vered
/,

by a :ve-phase six:: e :h ,ugs:u: :he ::ansient, . d no :ladding :t=; era-
'

:ure increase vill cysr.

2 As was sh:v-./$o maj:: dif f a:ecess is resp: ue resu :ad f := :he
:hange :f 1: cay /.::. The *.:ver ;;essures :ha: =c::: during :. sue:iei

) break result in i : eased pu:;ed injec:i . "heref:re, rea'.1 b. kJ 4:

} :ne pu 7' discharge are :: sidered :: be sligh:17 verse than breaka -

:he pu:; suctic:.

~

a.?. 0.05-ft 3:eak a: ?uto Oischar:e

.
"he 0.05-f:- 5: 4k a: ;c=p dischargt is :he smalles: break analy ed.

1

-'
This break resp: ds basi: ally is ..a sa:e =2 e as :he 0.*-f:, Vreak a:f -

q :ne pu=p discharge as shewn i: Tign:ss a-31 th:: ugh a-21 The reac:::

I : ip =ccurs 3 sec: ds af a: :he break, :he au=iliary faecua:e pu=p shu:s

=ff 2: '.3:0 see::ds, the :::e re=aiss ::vered by a :ve-; nase * iquid-.

:h: ugh u: :he acciden:, and :he :laddi:3 :t=pera:- re :ever ex:eecs i:s

precreak talue. "he resui:s f:: :his break shev :ha: :ss ~?! pu=;s 210:e

are sufficies: :: handle breaks :f his si:e and s=al' er siscs :he :::= .

5

i' ficcding :a=ks injec: va:e f: =cly a sh::: peri:d =f :i=a and :hus ;1ay
<

,

'' as insignifi:as: : le i ::n:: lli:3 the accident. .

.
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If cc: criteria er regulatic s cha:ge, such that cur ::::1usi:ns regarding f
3N4-13C62, Rev.1, 3A*d-10C7'4, Rev. 1, er 3A'd-1:075, Rev. i are i:validatsi,
us will actif7 ycu and give 7:n :p;cre. it7 to revise a:d, if you desire,

.|resub=i: these ::;ical re;cets f:r M ew.

Sines. y,

W' ./ ,.QW
A. Schwe:cer, Ohief
Light *iater React::s 3:anch 2-3'

Divisica cf Reae::r *.icensing

Ecclecure:
As stated

c w/esci:
R. 3crsu:2, 3&*4

To:nessee Valley Auth=rity
AT N: Mr.14:ses I. "Jatsen

,

Manager =f ?cw e
813 ?:wer 3"'''' g ,

Chat 2:cega, Te==essee 37'401
i

7:lede Edisen ::=pany

A- N: 5. *_.:well I. R:e !Vice ? esident, Tacilities I
Oevei:p=es:

Edisen F12:a
300 Nadis : Avenue
Toledo, Ohio 4 552

:?:wer Authcrity cf -he Stats of
t

New Y:rk
A7"N: Mr. Geerse T. 3errf

Geneal Manager & Ch.ief I:gi:ec
10 C:1"-w* * Oircle
New Terk. New York 1:013

.
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TCPICAL .1E; CATS E7ALUATICfl

-

I
TCPICAL SEPCRTS SLT.'URY I

The ~t:pical re;cr:s evalua::d in this review ;resen: resui:s
Ifrom small break s:ectra: ~(A1. 0.5 ft ) analyses for 3rd's 145(I)

,

177(2) , and 205(3) FA plants wid internals vent valves. The':hrte
,

reports wers reviewed feintly because they use the same s=all

break :: del :: ;er#:r: :.'.e s:nall break spectru= analyses.
,

The small br:4k = del c:nsists of the arte :=putar ;rc-

gnms discussed bel:w used t: analy:s plan: 'rts;cnse :: small breaks:
'

1. C.W T'4): A =ultic:ce re; esentati n of the plan: ;ricarf sys ra

t c=put: blewde m nydr: dynamics and watar invent:rf 1. ;ri= arf i::p

cecpenents feli wing pi;f n; ru;;u. .s.
-

2. FOAH( ): A single nede represenutien of the ::re :: :=pute avor:ge

two-;hase =ixture height in the c:re '. hen ::re unc:verf is ::r;:utece
y

. in tha heter:genecus. react:r inner vessal velu=e Of the C.UT dal .

3. THCAl-B(~): A ul:inece re;resentati n of :he ::re he: ;iin fuel
*

,

' and : cd :: :=;u e tee;:erature trInst en:s during -he I:ss-cf-c: clan:

ac:ident' up thr:ugn c:re rec:ver/ based On average ::re c:oiant c:n-

diti:ns det:rmined in gar 7 and FON1.

The =ultinede piant repr:senuti:ns in 0.WT for small betak analyses

typically c:ntain approxi. ataly half of the nedal detail used f:r

large break studies ( '15 capared t: '20). Theredue:d::delhas[cen

II) :: provide results essentially identicai :: these of the largeshcwn '

o

break xdal anen using iden:ical assu::cti:ns, due :: :he meuced ble,cewn

rates and intarnal ;r ssurt gradients :::pu:ed f:r small betaks. ."cs: of : e ncda
1-

.
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detati reduc icn 1: =aca by lumping Oc :wo ;ri ary 1:ces si..ula ad in
-

. e 1ar.,, s. ,,e ..o. i 4. .. a 4. gt... 1 . . , . . d %.,e 1..~a i . .3~..*.c**..*..-'.9...-.. . .. .. ... . . .r . . . . . .

.

vessel regi:ns of ::re, ::re by:nss, upper plenu=, and upper a::d int:
'

a single veluce. :n addi:ica :: the nedal recu::i:n, s:=e large break-

analysis assus::i:ns i:;; sed for ::nservatis :In be relaxed because of

.the sl wer bl:wd wn Of he smail break. Sese enanges are:

1. Mernal sysu: ' w pressure -ea:ur sc. a= is include:.

2. All ; .n...s. .... <.,.,.,r .s .,52,.,a .. ,n... ..e . .n... .a ,
. .. ... .... . .

. .. . .. . .. . . . . . ..

.

and is retained in de ".?MT :11:ul t:icns . .'!: ::nserva:ive--

~

recx: val of this water at the end Of 51:w :wn is used as
..... in the lar:e break analyses.--

--

:' -- 3. A heter 0;enaeus uner vessel veluxe is :::aled f:r :he s:.aii

i1' break in C?HT ::: Tared' t: 2c h:.cgane us velu: s delad
_

for the large break analys35.

Results b:afned f-:: :ce ::;ical reperts f:e the ::all breaks::: 7-

censide.ed f:e each ;ian; are su=ari:ed in Ta:le I, ar.d sh u - a:

: ..eas,. . a. ... .... .. . ......s <.n ./. .: w.....r........,,..s...,,..,, .. . ,.. .. y .. .. .. . . . . .,.. . . . . . . . . . . . ...r

0 ' '

d:'nat.a;pc act. 2:00 . -

.
... P Le. . L . . . c. . . ., , , , . .,. . . . ,m .1 . .e t2 . , . . . . . . .

The small break :: del pr grass used in :ce analyscs in the three

vtpcrts reviewed he.e were evaluated in previ:us assess:ents

f:r large treak s:::ias in the cases :f .?MT and THETAI-G, and :he /21

pr:gra s was evaluated 'n .he review of 3AN-10054(4. A;;l.ica:i:ns

.
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of :nesc progr::s in de small Oreak analyses rescr cd in the ::;icais *

I
were ;erf:r ed in a manner which provides s:ce ::nsertatis.i in ce

9

calculations Of ;eak : lad ta :cratur:s; n: wever. 33 assass::n Of ne j

extent of' this c nservatis: was .c scugn: he:ause the ta= era- .

l.
'

tures Ot:sined were ' w cc:;ared :: damaging ta=; era:ures. *

'

Frea Oc results su:. ari:e'd in Tatie 1, it is noted that the !
i

analysis f:r thei77-FA plant wid raised he;s'dit r. : ir.chee the : re
,

11ced:ng unk itne treak. The'in:r:du::ica of e2 re;ce: (im:-1:c75)(*') i
.

for bis plant ir.dic::cd tha: the results Of the analysis f:e this broth -

.

wcuid be ;rtsentad in the 5*R f:r eacn piant ap;Iication. The 0.5 f:2

tr2ak f:. -his ;ian: w:s also indica:ad in =e in:r:du: i:n :: he ra-
"

perud in CA'.!-iCC32(*). , As this re;;r: :r sen.s result f:r a '77-FA n:n-*

vent valve ;1an using the large treak ::de't f:r the break ::aiysas, i:
2'

is c:nsiderec tha ce 0.5 ft treak f:r de17'- FA ;1an: .4i2 raised le ps

and inter 21 s ven: valves has been adecuauly ::nsidered. ~he vahe
,

shewn in Ta:ia i f:r uis break is ::nsi ered fr:ater uan :an be ::n-
.

servatively 2.;ected f r a small treak :: del analysis unen ::::ared ::

145':nd 205 :' resui:3.
.

% %L:s..X. .,.. 4.........,*..,?.ss..e

Referencing tre 1:;r:;riata reper: Of the thr:e :;icais avaluated

in this review will be sc::;:abla f:r s all tr:ak s;cc u= ana'yses f:r

SARs with :he exce::icn :f -~2, f:r 177 .:A ven valve ;1 ants with raised

icces ani h ecuire additi:nal d: . menu tica f:r O e 07 line break.

7he ::ceis 1..0 r.r: grams used f:r the small treat analyses in ecsc

::;ica's ;recau issuanes f A;;encix 4 :f 10 CTR EC, :u: are ::nsicered

in c:nt:rean:: :: th: ocui. ::en:s :f tha: rule.
.
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- 1 7 rn,
RAISE, .

3reak Sf:e . 't*~ f45 FA LCCP 2C5 FA
Due; e1::::ac 3~

'

I3)'

0.5 1195 15:3
'

1173
-

0.3 1020 1C90 710(3)
' '

'
.

''

'
O.1 I.C.(i) 700('-) 710(')'

'

O.05 I.C. (I) 710(2)
'

'

-
.

700(2)
'

O.04 -- ,.

,

(7cpice:1:n) '-

.
O.3 84- . .

I. C. (I ) 710(2) |~

0.1
*

-

.
~

(CFTLine)
,

0.25 760 - - .

0.44 1525- -

.

.

.

.

.
.

- -, .~- e
iwi .

s..

'

(1) - Initial ::nditi:n - not s;ccified

(2) '!ame as ini:121 ::ndt:1:n ;
i

(3) - T :s .taference 3 ,, !. - -

.

CFI - Care .:le:ctng Tank .
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A::en:icn: Mr. 3. R. Pa::erson 70i i', -

Chief Mecheni:s1 Enginec: L ' : '. ' " ' '

.Cen:le:en:

Subjec:: Nuclea: 3:ssa Supply Sys:ses
WA X-24 and X-2f ~..s:al'a:1:n
":VA C: der No. 50-31240
C2 Con:::::s '.407'. and ill's

SMM.J., 3.''.7AK 10CA
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vide : ora infor a:1:n conce:.in; our analysis =f :he subjec: acciden:. '"his

ecc|: sit =ent was dec..=ca:ed in has 23 of Referen:e (A) . ''he attached repc:: de-
scribes the resui:s O! Our analysis and we ex ec: :ha: i: shculd sa:isfy yeu
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SMALL 3RIAX LOCA

In::edue:1:n

In a =eeting held in **indso :n 5/07-5/23/75, Mr. Sabin o f -"7A expressed

a c:nce= for a class' of small break LCCA' i whose depressu-1:ati:n ra:es

e

are rela:ively si:V ::cpared :s dose small breaks presen:ed in CISSAR ,

See:1cn 5.3.3.3. He verried abcu: de pessib111:7 of 1:adequa:e HPS:

flow fs: such breaks and also askad abou: :he LCCA require:en:s for I:-

ergency Teedua:e: and opera:c ac:1:ns.

his ::a:s=1::21 consti:u:es a respense :o ac:ica 1:e nu=ber 22 of Ref-

erence 2.

p Se:: a r i

D.e resui:s herein de ens:: ate :ha: fs: any cold leg break less das ::

equal :: C.1 f:2 in si:e, adequa:e liquid inven:: 7 is :ain:sined i: :he

reac::: vessel :s keep :he at:ive fuel ::=ple:ely ::vered a: all :1:es.

_

Ihe resui:s shcun is CISSA 2 de=ces::2:e da: f:: .hese small breaks i:

which sc=e des:ee of :cre uncove:f is ;;edic:ed, de E003 cri: aria 3 ars

=e: and peak : lad :e:pers:uras are less en 12CCoy,

!: has bees assu=ed :ha: f:: all break.s :o :perator ac:1:ns are perf::=ed.

A: sc=e la:e :ise folleving de LOCA, Opera::: ;;;cedures f:: 1:ng :er:

eceling vill be i=p' eeented. S.is me=c, heverer, d:es no: address de

long :ers :coli g pnase of de acciden:. M cg er: :: cling perfor ance.

. . . . - - - .
_ __

and ooerse:r p :cedures will be discussed is a fu:ure subsi::21.
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Since NRC requi:es :he assumptica of icss-of-ef f si:2 power, ain
/

(p- feedwa r flew is ne: av:ilabla. 7c: b:ssks lar:2 : hen 0.1 f:2, these'

presen:ed in 0:35A.T. Exc r,ency Teedwa:e: (ITN) was no: : pressn=ed and
indeed was f:und :s havs 11::12 influencs on :he pe:f::mance of such
rela:ively lar; break si:es. I!:vever, for breaks equal := ce smalle: -

than 0.1 f:2, gyw Yas f:und absolu:ely nacessary. 70: :hess s= aller
breaks, :he s:can genera:::s mus: : : eve a significan: par: ef :he

decay anergy sch::a:ed in :he :::e. If :h.ny de no:, :he., primary side

ts-pressuri:a:i:n Oc:urs sines :he break is ::c small :: ami: all f the

s:eam boiled =ff in :he c::e.

.s.

.

Discussion -

Calcula:1:ns =f breaks 0.1 f:2 and r= aller have been perf:rmed vi:h :he
CILIVIL c de. This coda was specifically wri::en f:: appli:a:1:n :c

such s=all breaks.*

The predi::ed :wc-phase level ::ansien:s for several breaks 0.1 f:2 and
h smaller are shcun in 71;u:e 1. The ::: 2 spending pressure ::ansients are

51ven in Figure 2. These resui:s demons::ste :ha: al:heugh the depres-

suri:ation .ra:es for such s=all si:ed break si:es are ;;adual, adequa:2
-

.

*'
HPS! pump infi:v is pr:vided .:o keep :he :: e ::vered a: ali :imes . 6s- .

_,

-
-~.

.~

The Safs:7 Injec:ica Tanks (5 !) bec:me ac:iva::d 2: app::xi=a:ely 300
< . , , .

'

seconds fe :he 0.1 f:2 case. Nei:her the .C5 f:I' no: :he .005 f:2 ; -
cases resui:ed in SIT ac:iva:icn before :he level ::ansien: is turned -

/
.

a und. For both breaks, :he level ::ansian: bc:::ms cu: 4: an eleva:1:n - ,,
, , ..

abcve :he :cp of th's ac:ive fuel and rec: vers f::s :here via EPS! ~ ' " -
c

.

inf;;v alone.

<

Ter all of :hese bresks, s: sam generster hea: ::: sf er plays an i=per:an:

:sle. Sinca IyW is supplied :: each steam ; nera:::, an adaqua:e see:n--

dary liquid inven: cry is main:ained := supec : hea: ::=cval by cendensa-.

_

of the s: sam in :he 'J .cu.b.es. :n :52 prt=ary side. The secondary:1cn
.. . .. .-

_

.

O
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*.v.n'.a , ' , - .. s .s ". . .m c "... . .. - ..".o..."..a..~^..~a.=...,.-...."...---..s,~-..^'.~.. .. . . .. . ...

:: :he 10 ear se:poin: a' :he safa:y va'ves (12 0 psta). The c:n-
--

.

,

densa:ica fils ::cf ~i:ian: used was a:p :xima::1v. 200 37U/hr #:2 07.
T.'...'.- '. s . .- n s e . . a . '. v . v a .* . .~ ~.. h .' .- *. - . _ , e ' y a .- - . .. . . .' .- . - k. a. .' .-

,

. .

. . . . . . . ; e ,. . s '. '. ' .' s .
, - f

.. . . .. .

...--- .. ..

e . . e. 3 . . - ''
. . .. . . . .. , . . . . . . . . . .

.
. . .

. . - .'. . a . ,- i. ~. d '.s a . .- *. ' . < n .# . . e n e e .r..' ,
*

' . . a .i '.,. a s . e e .. ' . .' > e >. .s. .. .. . .. . . . . . . .e

. . > :.. . . . n . . . u. ~, . as.... .s ,. a s e..as.....s.. . ~. , . . .. ... , ,.p . , s a. . . .. a.;... ..y.. ...-.s'a.....- . ' - ... .. . . -

3 . , s v ' . '. . .. . . d .- '. . '. . c u . .= . . a * =. . . .- ,r ' .+ 4. d.va..= . .A.- s '. . m. , .. ..-" *.s .-... . . . . . .
'

..

a v a '. .' a ' '. . .- - n. - e s s ". . '. .- . . ' . . . . c .- ". . .- ~. 5. '. . 'n .' . . . . n . a. d. u - . s 2. . ' S - ' . # ' . v. . ,. . . . . . .. ..

and :he level ::ansian: is signi'ican:ly aggrava:ed. Nei:her casa shewn
.' .u a .' s ' .c u ' .' ' e . ". n s - . ". e d . .- s ,. e . d. .' '. . a .' ' v .. r . . s e .. . . '. . e e . .' * - a - .=4. , .. . . . . .

, , ..

of Sys:am 30. :74 is available en all Sys:em 30 plan:s. The :ase vi:heu:
..

:s shevn :n,y , : .2 mens::a:,ve pur;cses. -:: .ac:n cases snctm., :u. e
. , . .

: .- 4 . . .

HPS: :apacities assumed Jere much less than these :f Sys:en 30. Thus, :he
.,.s,.., . . a . s <. ., . a . e ...c . , =. e v . . e ... .. . .. . .. ..

u.a,c. 3S$...,.<..S. . . . . . . . . . .
%a

1
.As '.,u'.a.d. k v .1 *s *.~ , .5. e .' : .' .' . v d. . g . . n. s e . a .' ". e a . .- . . . ' . r. s v e - 2, , .' .' e .d. . . . . . . . r . ..,

a .,. a a . ,.a.,.e, as. s . a ., . u. , a x ,- r< .. 3 s.2) .. .. . .

. .. .. .. s .. .

1. Loss cf offsi: pcVer assumed upcn a scram signal.
2. The vers: singia 'ai'ure of emer;ency equipmen: 'as assumed-

( .< a .4 * .a . ...: .e e ,-- y .v. s -. ....a .-. ..s.a..)., . .. . .. . . . . . . . ..

3. An uncer: sin:7 margin :f -2C% was added :: :he :21:ula:ad
decay hes: genera:ed in :he reac:::.

4 Conserva:ive set;cinca and delays were assu=ed ':: sc s=,
SIAS and e ut; con: s:ar up.

Assumpti:n (1) :: sui:s in a desc:1p:1:n of :he acciden: in which the reac:::

c: clan: pumps begin ::as:devn :he sain s:zas iscla:icn valves shu:, -d :he
*

main feedva:e pu=ps s::p upen receip: Of a scras signal, u.ais s: am and
. . 2. . . a . ,. .. vs a,.. .am.c2. .: c.: i., 0..t sec .>,, . , . . . . . . . ,

,
m.,

- (
. / # s.*

.

' e# .
s . .s

.

S



. ..

.

i
/

, = f~Ws
-4-,

,

.

.

Assump'.i:n (2) til; vs :: di: f:: en''/ enc :: sin of ECC5 pumps Ond one.

(,,' ::ain Of Omer; ncy endv:::: (I7N). Thus, only ene !!?S! pump and one
IT'4 pump are av:ilabla := sa:isfy LOCA requiremen:s. :: was addi:1:na'' y..

assumed :ha: 05: :f :he H?S: infi:v spills cu: :h:: ugh :ha 5::ak.

The fiev capact:y ::quiremen:s f:: -he '.i?SI and ITN pumps ara propor:1:nal
:: values Of decay heat. Assump:ica (3)', therefore, resul:s in a ,:::per-
ti:na:e in::eas'e in :hess raquireman:3. The E?S: pump :apacity assu=ad
is shavn in Ti;ure 4 The I?W capaci:7 was assumed :: be 373 gpm (minimum) .

.

Assump:1:n (4) resulted in :he following se:poin: and delay assump:1:ns:
a) Reac::: scram cc:urs upcn a 1:w p sssurizer pressure-(*??)

indica:ian of 1723 psia (minimum) . (* pen ecceip: of the L??
signal :here is a 0.9 see:nd delay before tha : n:::1 ::ds
begin =c:i:n folieved by a 3.5 see:nd in:crval :: fully
inser: :he ::ds,

b) S!A3 Occurs upon a pressuri:e pressure indica:ica of
1550 psia (ninimum) . The S!AS aut:ma:1:s;'y s: arts :heb energency diesel genera:::s which p : vide pcuer :: :he
H75: pumps and :he ITV pumps. The :::a1 :ime from receip:

.

of an S!A3 :: :he :ime :he R?S: ; umps p: vide fi:2 is 20
sec=nds (m:ximum). The :::al time delay f r:m 5:A5 un:il
I7W reaches :he s:eam genera:::s is 15 sec nds (maximum) .
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NOTE '3: RS3 '/cmcers
-

'C1: 7. .u . Ncvak

JGJECT- LOOP SEpLs IN :oE55URIZER SURGE LINE

,,{e.ordinaryessurizei surge line are used in scme ::lant desicns
*

)...-- -

ci rcumstances ' "^"ese can ti-gura ~.4.cns are~~ ~..~

^ '
>a' r,';. n + rpera ture in *ne pressuri ed.ncensequential because *^ha - * - -

,

':00 ~ ' is *..*.e nignest temoeratura' in ''ha~ d r """a n sy s em. However,

-

r s "

*
. ,, L.e r ~' o s e r.ndi.+e'.cns t'such as prolonged relief valve opening) anco.er ts he.'e signi 1 cant /cids are for ed in '"a

, ,

a.

wthatWC-phasenixtukif1r "$ ~r ~ssu~
- - -

t et s t e '

of ar'".ary sys .y sys tem.

- -

primar Under'hestcircum,t3Nces,, tic s

'

em in'.entary or
wink 3c=[<ao. grimary ys.em may not be indicated by pressurizer. ,,, e 1 Y' ' '.'

a -
" s.eiik'.aik!'Nc re dy cccurred at Davis 3 esse I when a

n
-

3f f - .) e a-).n0psiinthe,owanogeter effect as shewn in Fig.1.If there
a

: leg pi e and "-.e 'seve1 in then- . -

.essurizer i- 50 ''aa* '"e ro.ssurizer pressure, P,, wculd only hava. 7 3. . ,',51,
->---'

.
t

' *o. .

' . ,an1ch correspcnds to saturaticn +a e se a cut M2
~--

?l^w inat in ne -ws. i

'h ar u zrt pe .t r o not
o s

,' be s v;Nificak-h,,i wer $an" h
.,

a

al
, ough the ufety an 'yses do not require termination of the makeup

,,,g ,,2 culd centros makeup ficw based on the ;ressuri'-=raer i:c es'

a. ...eir nor al precedures. As a resuit, under ca ain
'o

,7
h --

,

_- ,

3samanCmeter,t,hcper3ceaC u l d s. r.n y y .,

in '-"e d.u.5 . .- ' OW w en 2.gni.y. cant vold ccours else-"

" era 272 .I cr toss- or inventory is continuing,

O 9 f ." I op'

nb n d
- adEu:3*a ' t1 '. I

' , pr0cecures shouid be reviewed0 cnsura w- ormat1:n -etcre the operator terminates makeup fl:w.-4
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fg ,j NUCLEAR REGULATORY COMMISSION
g+ fj e

wAsmNoToN. D. C. 20555
.....-

April 26, 1979

H. Denton .

E. Case
D. Eisenhut
D. Ross
R. Tedesco *

S. Hanauer
Z. Rosztoczy

Attached is a document concerning S&W transient '

and accident analysis methods I received this
morning. This is the subject of today's meeting
with B&W.

Roger J. Mattson, Director
Division of Systems Safety

'-,
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BABC0CK AND WILCOX CCMPANY

Acril 26.1979

70: Roger J. Mattson, Director, Division of Systems Safety, NRR

FROM: D.H. Roy, Manager, Engineering, Sabcock and Wilcox Company

SUBJECT: SUBMITTAL OF OETAILED ANALYSES OF B&W OPERATING PLANT
RESPONSE TO TRANSIENTS

REFERENCES: 1. Letter Taylor to R. Mattson, dated April 25, 1979.

2. 3.R. Patterson to J. McFarland, April 25, 1978,

" Emergency Core Cooling System Small Break LCCA
Analysis NAM-2-14 (AR).

3. J. McFarland to D.R. Patterson, dated January 23, 1979,
Letter 03132.

J. D.F. Ross , Jr. , to E.G. Case, April 23, '' Summary of Mtg.
with S&W Regarding Natural Circulation Cons derations".

5. Logic Flcw Charts

3&W will submit to the Staff detail results of the analyses described in
the reference 1 (attached). The results of these analyses are currently
(as of C800 hrs 4/26/79) under review by a team of NRC and 3&W engineers.

These analyses show that the S&W transient analysis codes are capable of
predicting the response of 3&W operating plants to anticioated transients
comoourded by costulated equipment malfunctions (e.g., delayed emergency
fescwater suoply, failure of pilot operated and/or code safety valves to
saat follcwing actuation), and coerator actions wnich may interrupt safety
system operation (e.g. , securing or throttling of ECCS ficw).

These analyses also show that the small break which results from coeration
with the oilot coerated relief in the open position dces not result in core
damage as long as ECCS flow is maintained as designed including effects of
single failure.

In additicn, these analyses sncw that delay in emergency feecwater and ECCS
initiation follcwing a worst case small break in the pressure boundary of B&W
plants operating at up to 2772 Nt will not result in unacceotable consecuences
if the delay does not exceed 20 minutes from time of break initiation.

The concerns raised by C. Michelson in Reference 2 (attached) were acdressed
by 3&W in Reference 3 (attached). The results of S&W's evaluations of these
concerns were discussed with the NRC staff on April 17,1979 (Reference 2,
attacned). B&W's concludes that the concerns raised by C. Micnelson do not

. ,a n

'/ "
'

,

o sg g .
w

ow a SLra h
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invalidate the results of 6&W's small break analyses performed in
accordance with ICCFR50.46 and Appendix K requirements. B&W's detailed
evaluation of the Michelson report and basis for these conclusions will
be submitted to the staff on or before May 7,1979.

On April 24, 1979 B&W presented to the NRC Staff event trees showing
the expected paths of system behavior following loss of main feedwater
initiating events and assuming various fa.ilures i'n subsequent operation
of plant safety systems and equipment'(see Attachment 4). The analyses
discussed in paragraphs 1, 2, and 3 above bound the expected system
performance shown in these event trees.

3&W commits to perform additional analyses as follows:
'

1. S&W operating plant response to a total loss of steam generator
heat sink (loss of main ano emergency feecwater flow).

2. Sensitivity study of response of S&W cperating plants to emergency
feedwater flow rate following loss of main feedwater (including
overc]oling event) with and without compounded equipment failure.

3. Analyses of the effect on system _ response c'f anticicatory trio on
loss of main feedwater flow in comcarison with trip on high RC
pressure with and without emergency feedwater delay, and main
reactor coolant pump availability.

These analyses will be carried out to the time stable long-term core
cooling is estaclished. The natural circulation cooling mode can and
will be included if calculated to occur during any portion of the course
of the transient.

A schedule for submittal of these additional analyses will deveico in a
meeting with the NRC Staff on April 26, 1979.
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Babcock &Wilcox ~ o_,* e-

P.o. Sto 1260, LyrvWW. Va 26
.

TW,none. (a]4) .734 5111

April 25, 1979

-

Dr. Roger J. Mattson, Direc t'o r
Division of Systens Safe ty
Office of Nuclear Reactor Regulation
U.S. Nuclear Regula tory Commission
Washington, D.C., 20555

Dear Dr. Mattson: '

.

In .the NRC Staf f mee ting with. B5W and its 177 - Fiie l As semb ly
plant owne rs on Tue sday, Ap ril 24, 1979, 84W ngreed to describe
the scope and status of certain additional analytical work to
support the cent.inued safe operation of these plan ts. 'The
attachment documents this information.

We intend to provide this inforna tion to you on or before
Friday, May 4, 1979, and suggest that a detailed technical
presentation of the information be nade to the appropriate Sta f f
engineers at that time with follow-up meetings as deemed
necessary.

,

Ver truly yours,

.,,o-

James H. Taylo
Man a ge r , Licensing

JHT:dsf
'

Attach. _

.

.

..
,

DUPLICATE DOCUMENT

Entira document previously
entered into system under:

77 h Ib ' h h* g =v
ANO

n Ef a

No. of pages: /
-

I
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B8bCOck&Wilcox '

Pawer caneeatien ecua

P.O. Box 1250. Lync.9: .rg. Va. 2:! 5,

--

'
) Te!ephone:(Sc4) 334 5111
,

.
- Janua:/ 23,1979

i.

Letter No. D-3132
File Ref: ULM-2/12314
Ref,Ltr: K-5c20/L-27-73

-

I.
~

. '
I

Tennessee 'ialley Authority i

hCO C-- =~~~ A*:enue |
~

Inonille, T.i 37902 .

.
y , . ...g . . . .. - . ~ m e y - =y
.

,

7Attention:* Mr. D. R. Pattersen -
J o ,5 ,0 -,*o, c-

-
-2- bea-Chief Mechanical Engineer **

R C o.cnes .
,,'

.' - 3 M Dunn *3ellefente. Nue' =' " ant Units 1 L 2 _. . . . .,
'

Contract Ho. IlC62-5kilk-2
3&*J Reference: ,U53-15 L -16 ~ ' _

Subject: e-''' aak 1CCA Analysis -

Gentlenen:

The attached report is in respense to ycur reference letter. Please let
us kncv if further discussica is required.

A*

.

. Verf truly yeu s,

Janes Me?arland_ . _ .

Senior ?rc|ect Mr.c.5er

. | a 0 - [dx :u
n J
F to o a

'

-

--

Robert E. Lightle

REL:dc -

Assceiate Freject Manager,

Attachnent '

.

cc: 'd. 3:ent *. Tad-
J..L. Atchiscu

.

Z. L. L0gan
,

-. I

.

..

.

* ;.

.

t

>.
-.

'

The Batecck & Witc:x C:n .:ny / St.::Mnec 1857
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Response to T7A Let:cr K-5020, Eacrgency Core Cooling Sys:c= ---

Seall Break LOCA Annivsis ': M-2-14(A2). Acril 27. 1973

Via TVA Lee:er K-5020, T7A :rsnsmit:ed to 3&W a repor entitled, "Occay Heat
Renoval During a Very Stall LOCA for a 35W 205-Tucl-Assc:bly ?UR " by C.
Michcis:n, dated January, 1973. This repor: presents a si=plified, hand
calculation review of the c:all break transient and potential consequences
for very scall breaks not expli:itly ex:=ined vi:hin the reall break ::pical
for the 205 FA plan:, 3AN-lC07 A, Rev. 1. Within this paper, the folleving
concerns were expressed fer :ne very s=all breaks:

"

1. .Hcv is dec:y heat :ccoved? -

-
.
'

2. Will systen repressuri:atica occur? If so, c uld a staller case be a
wors: break? -

3. If the oper; ce isolates the break, will systen repressuri:stien occur?
If so, vill the pressure relief valves be subje :ed :o slug c vo-phase
flow?

. .

Respenses :o these concerns are developed in the s9bsequent paragraphs.

3efore discussing these c:ncerns, a general overview c: the s all break ::an-
sient in a 35~i 205 plan: needs :o be briefly discussed. Stall LCCAs can be
vicved as a slev ::ansien: during which :he RCE esa he described as a sealed
=ancteter. 3ecause of :he internals ve:: valves, er:ensive steam bubble

~

vill for= wi:hin the reac:cr vessel while any significant liquid invent ry
re=ains in the leep. Many e.rps rirents have been ren which shev :ha: so 1:ng

- as a fluid, with qualities less :han 70 or so, covers the care, no adverse
core te=perature excursien vill eccur a: decay hea: pever. levels. Thus, any
problems with s=all breaks will enly occur af:er :he RCS iceps have depleted
their .taven: cry.

Decay heat re=cval fres the core region is no pr:ble: as sta:ed above. Eev-
ever decav. hes: re: val fr:: the sys:en as a whole needs to be ext:ineds

further There are :vo vays of re=cving dec y hes: fres the sys:e=; eia che
break a- |:: via :he s:ea= genera:or. Both of :hese 1:e=s are discussed in
detail in :he T7A le::er. Fcr the very small LOCAs of in:eres: in this dis-- .

cussion, i: vas shcun :ha: the break alone is'ne: capable of ra:cving all :he
decay hea and hea: renoval via the s:ea= genera::: is necessary. While :he

_

T7A-predic:ed break size :ha: this occurs at was ::: checked quan:a:ively,
the actual break si:e : hat it occurs at is ine:nsequential. Such a break

. size does exist where :he s:ca: ger.e a: ors are necessary.

The role of the ste = genera:ce as a heat removal s:urce is basically as
described in :he 1e::er. Ini:ially, na: ural circula:ica will be main:ained
in the systen and the necessary hes: rencval is easily acce plished. Cace a
steas bubble of sufficien: si:e necesscry to fill the U-bend at :he : p of

' the ho: legs is formed, na:ur:1 circula:ica vill case. The interni:::n:
natural circula:1:n discussed in the let:e vill ne: Occur due to :he slev
nature of :he small becak :ransient'. Once as: ural circula:1:n ec:ses, :he

.

syste: vill repressurt:c s==ewh:: until :he SC pri=:ry side liquid level d::ps

1 -

,
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below the SG secondary side level and condenss:fon heat transfer is established.
During this period betueen the natural circulstion and condensa: ion heat re-

.

:ovs1 modes, the let:cr expecsses concerns ths: the Iiquid inven:ory vi:hin
the sys:c= will be denic:ed at a :ste in excess of the races for the breaks
analy:ed-r7-::T'~Ecause of the per:ial repressuri:stion of the sys:e=. - lA
is' concerned cha:.this ul:ima:cly vill resul: in =cre core uncovery than ::a:

'

shewn in the r=all break topical report 3AW-10074A. This is not the esse.
I

During the natural circulation phase it is obvicus that the s= aller :he break,
.

.the slower the loss of system inventory and the longer the peried of na: ural
*

circulation. After natural circula: ion. ceases, sys:e= pressure vill be cen-

trolled by a " volume balance." That is, the sys:e= pressure vill balance at
a point where the volu=e of fluid dischar;ed through the break equals :he~

. volu=e af stes= being created in the core. Since the cold leg fluid enthalpy
re=ains unchanged during a s=all break transient, the volu=e relief cut
the break increases vi:h increasing sys:e= pressure and break si:e. The vel-

-

u=e of s:aa: being generated in :he core decreases with increasing pressure.
As the break decreases in si:e, the RC systa= will repressuri:e to a higher

_

value; thus the volu=e relief ou: the break necessary to catch the vole =a
of stec= being crea cd decreases. Therefore, the syste= inven:ory will be
Icst a: a ,slever ra:~e as break si:e decreases. Once :he SG beco=es available
for condensation heat re=cval, the primary syste= pressure vill depressuri:e
to approxi=ately the,SG sec:ndary side presstre. Since the seccedarv side
of the SG will respond in a si=ilar =anner :o : hat of :he 0.05 f:- brea:-
analy:ed in the topical, the pri=ary side pressure respense, folleving :he ,
adven: of cendensa:ica heat re== val, vill be si=iler :o that of the 0.05 f:-
break. Thus, for the smaller breaks, the system inventory vill always be
greater than that for the 0.05 f:2 break an2 the core vill always re=ain
covered and vill not undergo a te=pera:ure excursien.

. In the paper concer=s are raised relative to isolation of the break af:er
natural circulation is los:. The scena:io presented in :he 1e::er is reas:=- _

b
able. Sheuld :he break be isolated a: that t'i=e, sys:e= repressuri:ation :s }'*

Oncethesyste=deple:es*.,-{'. . .
Two-phase or liquid fl:vthe pressuri:er safe:y valve secpoin is probable.

J .through the safe:y valves will also p cbably occur.
'

sufficient inven:ory to establish condensation hest transfer across the 32, /
~

the systa= will depressurize st.d no furrher loss of inven: cry vill cccur. The *
'

core vill re=ain c vered for this secenario and no ta=pers:ure excursien dp-
Sheuld the pressurizer safety valves bec==e da: aged because of :heoccurs..

'

two-phase fiev cut :he valves, the response of :he syste= sculd then be [y
si=ilar to : hat presented 'in :he [165 for the pressurizer safety valv2 stuck --

open acciden: and no core une:very occurs. pg.
_

-

As far as the' appropriateness of the operator using pressuri:er level indica-
tion to trip :he E?I pumps, 35W agrees :ha: :he level indicati:n is ne: a
reliable indicati:n of :he state of :he RCS. McVever, use of :he pressuri:ar

Icvel indic::ica, alcag vi:h sys:e= te=perature and pressure =easuremen:s :o
ensure : hat :he sys:c= is still in a subs::n:ially subcecled s:::e, vill ; c-
vide sufficient guidance for operater action.

- In sue =:ry, while the T7A ; aper ::ises valid concerns :nd ;ives a detailed
ex: ina:ica of :he small break :::nsient. the anall bec:k cpical reper:
provides sufficien: :nalyscs :o ensure che abili:y of :he 35W 205 pl:n: IC;3

,

syste= to con rci s=211 bec:k in :he RCL
* ~

$
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i
3. The RCS and main cteam system pressure shall not exceed 110% 1,-

of the design pressure.
.

4. Resultant doses shall not exceed 10 CFR Part 100 limits.

15.6.1.3.2 Methods of Analysis

The analysis of the effect of the inadvertent opening of the .

pressurizer safety valves was performed using the small break
model documented in ECW topical report 3AW-10074 A, Revision 1,
"Multinode Analysis of small Breaks for DGW's 205-Fuel-Assembly
Nuclear Plants With Internals Vent Valves." The small break model
used in that tcpical was demonstrated to ccmp'ly with the
requirements of Appendix K to 10 CFR Part 50 in Appendix A of -

BAW-10104, "26W's iCCS Evaluation Mcdel." Flow through the open
safety valve was , calculated by the Moody critical flow
correlation. The leak area is limited by the orifice area of the
safety valve, which is 0.03 ft2 In order to'obtain rated flow

*

through the valve at.the valve rated pressure, i' was necessary -
-

to use a discharge coefficient of 0.75. Other assumptions used -

for the analysis are as described in 3AW-10074A, Rcvision 1.

15.6.1.3.3 pesults 5f Analvsis~
'

'

-

,

Following the inadvertent opening of a pressurizer safety or
relief valve, the design pressure of the RCS is never exceeded.
The RCS depressurizes to approximately the secondary side -.

_

pressure of the steam generator. The secondary side pressure is
maintained at apprcximately 1250 psia by the safety valves en ene
steam generator. Since the design pressure of the main steam
system is 1250 psia, the system is maintained at below 110% of *

its design pressure.

Figure 15.6.1-1 presents the inner vessel liquid volume (lower
plenum, core, and upper plenu.n) for this accident. Since the
core remains cevered by liquid throughout the transient, pool .

nucleate boiling will be maintained and the cladding temperatures
will remain within a few degrees of the water temperature. No
metal-water oxidation is incurred, and no abnormal core
gecmetries or fuel rod damage is caused by the low cladding
temperatures. -

By 3200 seconds, the injection rate frem the ene HPIS exceeds the
combined leak rate and core steaming rate and will provide icng-
term cooling capability. Therefore, compliance with the
acceptance criteria of 10 CFR Sec*. ion 50.46 is ensured.

The discharge coef ficient of 0.75 was chosen to match valve
perf ormance with the Moody correlation. If 0.75 is assumed, the
rated flow through the valve at the valve's rated pressure is
calculated by the Moody correlation. Although this matches the
valve performance, it should be noted that the discharge

O
'
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O coef ficient assumed for this accident is not inportant. The
system's response following the opening of a pressurizer safety
valyc is similar to that calculated for small breaks. DCW
topical report S AW- 10 0 7 4 A , Revision 1, discusses the consequences
of small breaks and demonstrates that the core remains ccvered
throughout the transient f or breaNs with leck areas less than 0.1
ftr. Since the leak area for an open safety valve is only 0.03
fta, the core will remain covered thoughout the transient, and no
fuel rod damage will occur regardless of the discharge
coefficient assumed. -

15.6.1.4 P.arrier Performance .

The inadvertent opening of a pressurizer safety valve does not
result in fuel damage or excessive pressure in the Reacter
coolant system or main steam system since pcol nucleate boiling

-

maintains the cladding temperature within a f es degrees cf the
water temperature and peak pressures never exceed the Code design
limits.

.

15.6.1.5 Radiolocical consacuencer '
,

Since no fuel clad damage cccurs, there will be no increase of,
radicactivity in the reacter ecclant or in the steam. Because
the deses are a function of the amount of steam released, the
potential radiological consequences are bounded by the
consequences of the loss of casite and of fsite ac ;cwer to the
station transient (Section 15. 2. 6) .-

15.6.2 Failure of small Lines carrvinc Primarv Ccolant
outside containment

15.6.2.1 Identification of causes

A break in fluid-bearing lines that penetrate the containment
could result in the release of radicactivity to the envircnment.
There are no instrument lines ccnnected to the RCS that penetrate
the containment. However, other piping lines f rc= the RC3 to tne
Makeup and Purification System and the Decay Heae Removal System
do penetrate the containment. Leakage through fluid penetrations
not serving accident consequence limiting systems is minimi ed by
a double barrier design so that no single credible f ailure or
malfunction of an active component will result in loss of _

isolation or intolerable leakage. The installed double barrierstake the form of closed piping, both inside and outside the
containment, and various types cf isolation valves.

The mest severe pipe rupture relative to radicactivity release
during nor-al plant cperations cccurs in the Makeup and
Purification System. This wculd be a rupture of the letdown line
just outside the containment but upstream of the letdcwn control
valves. A rupture at this point would result in a less of

O
15.6-3
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:-- '4EM0P.ANCUM FOR: E. G. Case, Deputy Director, Office of Nuclear Reactor
4, Regulaticn
r' .

.,| FROM: D. F. Ross, Jr., Ceputy Director, Division of Project
Management, NRR

,,

SUBJECT: SUMMARY OF MEETING WITH B&W REGARDING NATURAL CIRCULATION
CCNSIDERATICNS

.

Cn April 18, 1979 the NRC staff met with representacives of Babcock &
Wilcox (S&W) . Corporation in Sethesda, Maryland to discuss several
considerations related to natural circulation in 3&W reactors. A' '
representative of Duke Pcwer Company was also in attendance. A list
of attendees is attached (Enclosure 1). .-

The meeting opened with a pretentation of the proposed agenda. The
follcwing four (4) general areas. were. to be discussed: -

1. Concerns raised by the ACRS in a recent letter.

2. A recent B&W precaution regarding subcooling, RCP operation and
GTSG level while attempting to establish natural circulation
in the RCS.

3. A repor t written by C. Michelson, a censultant to the ACRS,
regarding potential difficulties in the removal of core decay
heat for certain small break LCCAs in the 205 class 3&W reactors.,

4. Staff concerns related to the ICS and how it effects natural
circulation in certain scenarios (loss of all RCPs, . loss of off-
sitepower).

1. ACRS Concerns
.

A. Greater Understanding of Natural Circulation
-.

B&W explained the basic principles of natural circulation en the
S&W system. There are three (3) basic criteria which must be met
for natural circulation to be established in the RCS.

1. Therp must be an elevation head between the thermal centers
of tne system.

2. The RCS lecps must be wa
temperature , T , must beg
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May 7, 1979

C r. Roger J. Va son, Cirector
Division of Sys e .s Safety
Offica of Nuclear .eactor Regulati:n
U.5. Nuciear segulatory ::=issicn
Wasningan, D.C. 20555 .

: ear Jr. Ma:: son:

71e attached dccument is in res:cnse : 5&W's c:mmi- ent : provide infor-
T.1:icn related = plant benavice during car ain :nnsients wit s:ecia! emenasis
en vari:us small break scenarios. This :: ;ietas de submit.21 of small break
inf:rmati:n recuired by Se NRC s aff : rice :: plant restart.

The infor aticn ::n.ained in bis dccument alicws tne felicwing ::nciusi:ns
:: be rea:ned:

1. Analy-ical c: des are availaole ua accurataly ;redi:: plant res;cnse
:: varicus nnsients and small break scenarios. Ta.ese ::ces ave
been bencnmarked agains ine TM:-2 ca:a.

2. Basec u:en me acility : ac:ura:aly predic: plan res:ense =
ransients and small breaks, : erating procacure ;uicelines nave

been devel :ec. :: has been ::ncluced Oa: adequata ti e and
inf:r a-icn are available e tre :erate assure ::nnnued-

safe : eration.

3. Na ural :irculation in to a tne 1:wered 10c: and -aised 1:0c
::nfi;ura-i:n :lan s is am:le := assure ::re ::Oling following
a 10ss :f :cwer = ne reac=r =ciant ;um:s. This a.as been
:emonstra ad bo a by lanned .as:s anc seve ni unciannec
transiti:ns 'r m f:rcac :: qa ural ci- ula-icn.

a. T' e inc r:crati:n :f eitner - e early reacur Pi: :n 10ss
eee a ar :r ne cci#iec sencin s f:r - e ci10 ::ersta:
elief v:lve anc ni;n :ressure ri: is :re:i::ec = elimina a

li': ng ne :CRV :uring an-ici:a:ac ansien s.
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Jr. Acger J. Mattson : age 2 Yay 7,1979
.

5. Investiga icns into me worst break size and location have led to
:ne c:nclusion ma :ne reactor c re is safely ::cled f:e all
::ndi ti ons .

Jiscussicns wi2 ne NRC staff during the ;as: ao eeks have 0:vered na n -

of :ne infor-nation in :nis dccument. I recuest, h0 wever, -hat ycu please bring
any ;uestions regarding -his information :o my attention i=ediately so :llat
Operation a: Cconee may :entinue and the restart of other plants will not te
celayed.

Very truly ycurs,

h~,g/// i

[ Manager, LicensingJames H. Taylor

HT nw

A :acnment

.

cc: R3 Scrsum (31W)
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APPENDIX 5

3 e. ASSESSMINT

CF

'

" DECAY EEA! ?IMCVAL DGING A VIRY SMALL

3?2AK ' CCA FOR A 35" 205 FL'IL A55EM3LY

?'a*R" , 'AN'JARY , ' 9 7 3, C. MICHILSON

.
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