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SU3JF.CT: CONVEY!NG NEW I';?ORMA!!ON TO LICI::SI::G 3CA~tOS -
DAVIS-3ESSI CNITS 2 & 3 AND MDI C;D C';ITS 1 & 2

Ouring :he course of y inspec icns at Davis-3 esse, cer:ain issues have :::e
:o ny at:es:icn which I a= submi::ing for censidera:icn f or f orwarding ::
:he A:c=ic Saf e:y and Licensing 3 card which has pr:ceedings pending for :he
aforemen:icned facili:ies. This sub=1::al is nade pursuan: to Regional
?:::edure 1530A (Neve ber 16,1978), s:ep 3 and infor=a:ica supplied :o se
per s:ep 1. The issues for censiders:1ca are:

1. Curing a recen: inspectien a: Oavis-3 esse Cai: 1 1.2fc :atien has
been a::ained which indicates tha: a: cer:ain c:ndi:icns cf reac:::
ccolan: viscesity (as a f unctics of :c:pera:ure) c::e lif:ing may
occur. The lice:see info:=ed :he i= spec::: :ha: this issue invelres
other 3&'4 facilities. The Davis-3 esse ?SAA sta:es in See:i n i.'.2.7:

The hydraulic feree en the fuel asse=b'y receiving :he ecs:.

flew is shev as a func: ice ef'sys:e= flew i: Figure '-39.

Addi:iccal f ::es acting en the fuel asse:bly are :he asse=bly
ve gh: and a hold devn spring f:: e, which resul:ed in a ne:
dernvard fe: e a all :i=es during ncrtal sta:icn opera:icn.

.

CThe licensee sta:es tha: :here is a 500 7 intericek fer the s:ar:ing
cf the f:urth reactor.ceolan pu=p. E:vever, no Technical Specif1-
ca:ica requires tha: che pu=p be. started a: c: above :his e:pera-
:ure. A c: cer: regardingsthis natte' vculd be if asse=blies =cved
upward 1::o a position such :ha: ces::ol cd eve =en: veuld be^' hindered.

2. ::spe::ics Reper: 30-3'6/75-06, paragraph 4, reper:ed reac:ivi:y -

pcver escillari::s in :he Oafts-3 esse c :e. These escilla:1ces
have aise oc:urred a: Ocenee and are a:::ibuted :: s:aa: genera:o

level escilla:i:=s. 35'4 repor: 3AW-lCO27 s:a:es in A9.2:

''o 8 tu $7.
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The OTSG labora:ory model :ss: resui:s indica:ed :ha periedi:
escilla:icns in stea= pressure, stea= flew, and s:ca= generat::
pri=ary cu:let :e:pera:ures could cecur under cer:ain condi:icns.

I: was shewn :ha: he oscilla:icas were of :he type associa:ed
with :he relaticeships between f eeeva:er hea:ing cha=ber pres-
sure drop and :ube nes: pressure d: p, which are eli=inated er
reduced to levels of no consequence (no f eedback :o reacter
svs:e=) by adj ust=ent of the :ube nes: inlet resis:ance. As
a resul: of the tes:s, an adjustable crifice has been ins:alled4

in the downc =e sec: ion of the stes= generators to provide.

for adjust =ent of the tube nest inle: resis:ance and to provide
:he =eans for eli=1:ation of oscillations if they shculd develop
during the operating lifecise of the genera: cts. The ini:dal
orifice se :ing is chosen conservatively to =ini:1:e the need
for fur:her adjus:=en: during the s:ar:up :es: pres:a=.

We also acte tha: the effect on the incere detector sys:e= for
=cci:oring core para =e:ers during the oscill.tiens is no: clear .

3. Inspec:ica and Inic ce= enc Repor: f0-346/78-06 docu=en:ed : hat pres-
suri:ar level had scue offscale for approxi=ately five =1=utes dur-
ing :he Neve=ber 29, 1977 less of offsi:e pcue even:. There are
sc=a indica:1cns that other 3&W plan:s =ay have proble=s =aintaining
pressuri:er level indica:1ces during ::ansients. In addi: ion, under

certain conditicas such as loss of feedvater a: 100% pcver vi:h :he
reac:or c: clan pu=ps running the pressurizer =ay void c =pletely.
A special analysis has been perfor=ed c:ncerning this event. This
analysis is a:: ached as Enclesure 1. Iecause cf pressuri:e: level
=aintenance p chle=s the si:ing of :he pressuri:er :ay require
f urther review.

Also noted during the even: vas the fac: that Tcold ven: offscale
C(less :han f20 ?). Is addi:icn, it was n=:ed : hat the =akeup f *:v.

=enitoring is limited to less than 160 gp= and tha: =akeup flev.

=ay be subs:ancially grea:e: d an :his value. This infer =a:ics
shculd be exa= :ed in ligh: of :he require:ents of GDC 13.

4 A =e=o f::= 35W regarding con :ci : d drive syste: ::1p breaker
=aintenance is attached as Inclosure 2. This =e=o should be evalua:ed
in :er=s of shuede.n =argin =ain:enance and ATWS cc:sidera:icns par-
:icularly 1: ligh: cf large pesi:ive =cdera::: c:efficienza all:vable
with 35W facili:ies. -
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3. :nspe :1:n and Inf ::e=en: p.eper: 30-34s/73-17, paragraph 6 refers
to inspe :icn findings regarding :he capabili:7 cf the Laccre de:ec-
:o sys:es :o de: ermine wors: case :her=al condi:icns. The reac:c
can be opera:ed per :ne Technical Specifica:1:ns wi:h :he can:e
incere s::ing cu: of service. If :he peak power loca:1cns is in
the cen:e: of the core (this has been :he case a: Davis-3ssse),
factors are no: applied :c censarva:ively neni:e: values such as
?q and F del:a E.

6. Inclosure 3 describes an even: :ha: occurred at a 3&*4 facility which
resul:ed in a severe :her=al ::ansien: and ex::eze dif ficulty in
controlling die plan:. The aforemen:1cced f acilities shculd be

,

reviewed in lish: of :his infornation for pessible safe:y i= plica-
,:1cas. ,

.h &*w-
y .c . c ~~~
/

J. S. Cresuell
Rete:cr Inspec:or

Inclosures: As s:a:ed

cc w/o enclosures:
G. Ficrelli
1. C. Knep
T. N. Ta=b ling

.

e

e

9 9 O

e

+



*
.

y ,.D

S '.N*
-

-
\

T:
r,.t E C,O

*
\ v wt- . , w-. . . . I.

. .-
.'

i lh* Dock : No. 50-346 *|
- L;WE'' E.P:t

r. v.........

j h s. .:...... ...License No. N??-3 \1 V m ,23. 32 3

Serial No. 475 -

.

Oecenber 22, 1973 *

Direc:c cf Nuclear Reac:c: Regula-ica
A::en:icn: Mr. Ecber: W. Reid, C'tief ~

Operating Reac:c:s 3:anch No. 4
Divisica of Opera:ing Reac:crs- *

.

U.S. Nuclear Regula: cry Cc =issica
| Washing:en D.C. 20555 "

Oez: Mr. Keid: -

In response c :he Oecenber 20, 1973, telephone conversa:icn be:veen
your Mr. Guy Vissin; and cur Mr. I. C. Novak, and :he Decenbar 20, 1973,

| : ale;hene ccaversa:ica be:veen NRC Regien I!! persennel (C. 71ere111,
| R. K..cp, 7.-Tanbling and J. 5:ree:er) and our Mr. I. C. Nevak, a:: ached
| is an addi:icnal safety evaluc:ica supper:ing cen:inued opera:ica of

Davis-3 esse Nuclea ?cuer S:stics Uni:~1. This addi:icnal safe:y evalu-
4:icn supple =en:s :he analysis we provided :c you by cur le::e: da:ed
Oecenbar 11, 1973, Serial No. *71. he a:: ached safe:y evalua:ica.

analy:es :he ::ansian: resul:ing f:c= :he opera:c: nc: cen::cIling s:es:
genera:c: level a: 25 inches in accc: dance vi:h cur:en: cpera:ing p:cce_
dures.

'teurs very ::uly,

,

fA l f/ P
, w

LII:CE3 .

Inclosure .

.x

hj e/<.

_ 4 % OY? oco3Y .
.

_

4 .
!u t >-u-. -,

v)%| LL
D: ,

g t#l O ['* S
~

,

i
| *

i -

1

; HI : tIO: 50:s:N CO!.**!.NY !! SON F'.aCa 300 mao: SON 1.VENL;2 0:.!OC. CNC .:3532
|

I ''
*

.

1

l

-. -.



*
.

*
.
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.

Addi:1cnal Safe:y Ivalua:ica
of Transien: Resul:ing f::=

Isabili:7 of C;erato: to Cen:: 1

S:ea= Genera:o Level at 35 Inches

I. INT 2CDUCTION .

The Davis-3 esse Unit 1 S:aa= and Feedva:e Line Rup:ure Cent:cl Sys:e=
(STRCS) design obj e::ives are :o . preven: the release of high energy
stea=, to au:c=a:1eally s:ar: auxiliary feedva:a: (ATW), and : p cvide
adequa:e ATW, via essential s:ca= genera:o level cen:::1, :: re=cve
decay hea: during an:icipa:ed and design basis even:s when AFW is required..

Table 1 cc::ela:es the s:a:ica variables and acciden: c:nditions for
which ATW 4:::a:ica is required. For all ac:ua:i:n signals, :he STECS
ini:ia:es and cen:: is AT4 addi:icn au:c atically :o =ain:ain a 120" level
(96" indicated en the s:artup range ins::==en:a:ica) in :he s:ca= genera: ors.

The reces: na: ural circulatica :es: a: Davis-3 esse 1 (!?300.01) de:::s::a:ed
: hat a 35-inch (indica:ed) s:ea= genera:or level of AFW p::vides adequa:e
natural circula:ica for decay hea: re= oval.

The auto essen:ial SG level centrol se:pcin: of 120-inches (96-inch-indica:ed)
is thus in excess of =ini=== SG 1evel require =en:s.

Operating procedures requiring =anual cen:rol of s:ea genera::: level a:
33-inches en the s:ar:up range level indica:::s fell: wing ncn-LCCA even:s qp

,

vere developed and used a: Oavis-Sesse Uni: 1 pending ins:alla:i n of
per:anen: design changes :o the SIRCS. Margin in cain:enance cf indica:ed ''

pressuri:e level and assurance of adequa:e na: ural circula:ica capabili:y
vill exis: th ugh c; era:e in:ervention during c:ndi:i:ns where A?W is
required.

Inabili:y of :he c; era:or to c:= ply vi:5 :he presen: cpers:ing pr:cedures
vill possibly resul: in a ===en:ary less of pressuri:e: level and/c: leve'
indica:ica under cer:ain condi: ices, bu: vill no: p:: duce cc: sequences which
are non-reversible or de::i=e :21 :o safe cpera:ica of Davis-3 esse Uni: 1.

.II. DISCUSSICN

The foll=ving sectien is divided in:o :hree se;=en:s: Rela:1 ship vi:h
'

Iven:s ?:esen:ed in :he Davis-3 esse Uni: 1 FSA2, Less of Offsi:e ?cuer,
and Less of 7eedva:er.

,

A. Relattenshis vi:h even:s ::ssented in :he FSAR

Addi:icn of auxiliary feedva:e a: ra:es censiderably grea:e: :han :he
decay hea: genera:ica ra:e vill resul: in overceoling of :he reac:::
coolan:, c:n::ac:ica and a redue:icn of pressurize: level. This secuence
of even:s is :ypical of several ::ansien:s ;;esen:ed in :he ?SAR vhich
have bee: sub=1::ed :o :he NRO and app::ved as a par: cf :he li:ensing
;;ocess. Cver:coling :: :sien:s can be caused by a varie:y of circu=-
stances, f ailures, c:=bina:icns of opera:ing equi;=ent, :=d i=;r:per
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Page Two .

.

opera:o in:erae:icas. 7::= a prae:ieal vieu cin: each single dis-
coverable ;cssible transien: canne: be analy:ed and presen:ed as a
par: of :he 75A2 analysis, bu: a b :ad varie:y of ::ansients have
been sele :ed. This specifi: ::ansien: fits vi hi :ha: b: cad ca:eg::y.
Each of :he 75A2 ::ansients has been demonst:a:ed :o ;;cduce accep:able
results. .

Ove: cooling ::ansien:s resulting f c= a varie:7 of causes are described
in See:ica 15.2.10 "Ixcessive Hea: Re:cval due to Feedva:e Malfune:icns".
This see:ica des ibes a ::ansian: resul:ing f::= excessive =ain feed-
va::: ,addi:fon,.which is si=ila: to :he specific ::ansient of increased
level addi:ica by auxiliary feedva:ar. Fur:he: infer =a:1:n is ; esen:ed

-

in respense to ques icas 15.2.15 and 15.2.16.
.

The s:ca: line break (see 75AR see:icas 15.1.4, 15.1.3, 15.1.1) is :he
=cs: severe ever:: cling ::ansian:,in tha: :he reae:o: coolan: sys:e: is
de : cased 50*? in average cere :e:pera:ure ever a 30 second : ice paried.

This is ce=;ared vi:h :he cocideen in question, which akes a =uch lenger
:i=e to achieve a si:11ar :e:pera:ure drop and sys:e= condi:10:s.
During :he staa: line break, RC sys:e= pressure is reduced f:c: 2200 ;sia
:o-abou: 900 psi as sys:e= tempera:ure is drive: ::vard equilibriu: vi:h
the unaffected (; essuri:ed) s:ca= genera::: a::aining sa:ura:ic :e ; era-
ture of abeu: 53C07. The pressurizer is near em;:y a: abeu: 20 se:::ds
and :hereaf:e leses i:s influence en the sys:e=, :hus per=1::ing :he
upper elava:icns of :he reac:or ecolan: loc; to a;;;:ach sa:ura:i:= as
cooldcun e n:inuas ::vard 530*?. Eigh ;; essure injec:1:n (E?!) pu ;s are
actua:ed en lov RC. pressure such cha: ;;essurize level vill be res:: id.
As shev: in Figures 15.4.4-1 and 15.1.1-2 of :he ravis-3 esse Uni: 1 75A2,
the rapid cooldev: of RCS af:e: reae::: ::i; is li=i:ed by.:he ;; essure
=ain:ained in :he ; essuri: d stea= genera::: in uch :he same fashi:n
as an:icipa:ed fe even:s such as the even: of c:ncern. As :he RCS
a;;:: aches sa:ura:icn, c: e cooling is =c: i=;eded. Mini =u= ON3R)1.3occurs jus: before reac:c: ::1p and subsequen:ly increases vi:h subs:an:121
=argin th:: ugh:u: :he re=ainder of the cooldevn.

The close rela:icnship of :he aveciliary feedva:e level increase as an
everecoling ::ansien: vi:h :hese si=ila evercecling ::ansien:s allevs
us :o drav :he conclusion :ha: 09 unreviewed safe:y ques:i:n exis:s.
To shev a c :parisen :o :he de: ailed analyses re;c::ed in :he F5AA, ve
have performed :::serva:ive b:::di:3 analyses =f :vo represen:a:ive :ases.

3. Less of yeedva:e: and '. ss of Cf f si:e ?:ver

We have analyzed :vo ::ansian:s resui:ing f::: auxiliary feedva:e addi:i:n
and as:ablish=en: ef SC level above :he opera:is.; ;; cedure 35"' lini:.

| The :vo ::ansien:s exz=ined are a less of effsi:e pcvar (reae::: :: elan:
; pu=ps s::p, :2keup s: ps, main feedva:e: s::;s) and a 1:ss of feedva:e:
| -(:eac::: :colan: pu:ps c:::inue, =akeup c:=:1:ues).
,
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of :hese :vo ::ansien:s :he loss of feedva:e: resul:s in the grea:e=
volu=e:ric ecolan: cen::ac: ion, because :he fer:ed coolan: flav (RC.

Pu=ps operating) causes a fas:e: :a:e of hea: rejec:icn :o :he s:aa:
genera:or.

1. Less of Offsi:e ?:ver

'
Preli-i arr emic 1211 s for a reac :: : rip foll: wing a less of2
offsi:e power show :ha: :he ;;sssuri:e leses indica:icn bu: d:cs
not e=p:y. The assu=p; ices used :o derive :his resul: included
full runou: auxiliary feedva e flow @v24C0 g;=) resul:ing in a

- fill :i=a :o 120" of about 4 minu:es. No ne: = ass change to the
primary coolan: (no =4keup, no letdevn) was censidered, even cheugh
:he makeup cen::els vould respond :o decreasing pressurize level
by increasing :he ne: inpu: :o abcve 200 g;=. A: :he :er=ina:1:n,

of :he ::ansian: :he ;;essurize: level is sligh:ly above the cu:le: ..
'

in:o the surge line. Reac:c c: clan:.;; essure reaches abeu: 1500 psi
and high ;; essure injec:ica =ay be au:c=a:ically ini:ia:ed.

A1: hough :he ne: =akeu; vas ac: censidered, i: veuld in fac: cause
the pressurizer :o refill :o the nc =al level. A: the sa=e :i=e
ce=; ession of :he s:ca= vould cause a partizi repressuri:::ica of

. the systa= ensuring tha: the coolan: re=ains subecoled. This ::ansien:
presents no safe:y cencarns.

2. Less of 7eedvate

This ::ansien has a gres:e reaci:: coolan: c:n::a :i:= :h:n the p:
less of offsi:e ; cue case, resul:ing in 4=p:ying Of :he pressuri:er. /
Consequen:17 1: vill be described in grea:e: de: ail.

I brief se==ary of :he even:s is:

e Reactor ::i; Ti=a = 0

Makeup c:n::ci valve c; ens vide ad=1::ing ~' e = 0-e

full =akeup =c reac:c: ecolan: sys:e=
"-

e ATR ini:12:ed Ti=e </\' 40 s e ev

Pressuri er e=; ties; RC sys:e= ;; essuree

slightly grea:e :han 1500 ps' ~'-e'hf2 =in

Ti=e|*|2" 21:EFI ini:ia:ed by STAS; =akeup iscla:ede ;

e S:ea= genera::: level = 10 f:; voids-

- exis: in reae:o coolan: Ti=e ''' ' =inH
e EP: infi:v replaces vele=e occupied by

veids; pressurize level begins :: be
res:cred Ti=e|37-5=in

The =sje: ::n= erns :h:: evelve f := :his ::ansien: are :he
dis;csi:ica cf :he s:es= voids and the ap;; ach :s ONI. 3::h

~

ef the c=ncerns are a=eliers:ed by :he reae::: c=olan: pu=;s.

.
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Stea: voids vill ac: =cile:: in reac::: eccian: piping and no flev
blockage vill ec:ur because of dispersal and =ixing by the f:::ed
flev. D:73 accep:an:e cri:erien 11:i: vill be e: te:ause -he ; cue

,

cu:;u: ef the cere is a: ::.a decay hea: level and all eac::: ;u=;s
are c; era:ing, =ain:aining core hea: re:: val. **e c nclude tha =c.

safe:y pr:ble= exis:s.
.

.
.
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Ac: cation ?arana:e Acciden:

Sta: den '.*'ariables Se: coin:

1. Lev 5:emn 'ine <C 591.6 ;si;1,2 3 ,33 tgn,37,,g
Pressure Feedva e: Li..e Ireak

2. Lov SG Laval dC 17 inches 1 Less of T/W-

1
3. SG ? essure ::inus )>197.6 psi TWL3, LOM7W

Main Feedva:e: Line ?: essure

34 Less cf All ?.C Pu=ps Less of off-Si a ?:ve:

.

.

h.,.-;S .wi_ .

1. When ac:uated, 577.CS cleses be-h sain stea= isola:ien valves, cl:ses i::h
=ain FW cen::cl and s::p valves, ini:ia:es ATZ a:d c:n:::13 ATW :: : sin:ain
a 120 inch level in :he 50s.

2. Align =en: of ATV := a ;;essuri:ed S~ is pr:vided !== staa= and feedva:e
lina breaks. .

;
,

3. AF" initia:ica bu: s:ca: and feedva:e: line isolati:n dcas ne: Oc:::.

.
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111. I:und n: A-:1vsis of 1:ss =f Teed.2::: Ivan: *:ith Tailure :f
0: era:c :: C:n:::1 Feecva 4: '_avel at 35"

:::rede::1:::
.,

The following b urding analysis :: serva:ively predi: s :he even:s*

occurring vi:hi the ;;':ary rea:::: c::ise: sys:e and reae:s
following a 1:ss cf mais fee.dva:e f c: ICC" ;cver f:: he.0 avis-
3 esse Uni: 1. Auxiliary faedvater c::: ol has been assused 2: 10
feet withis both s:aa= ganara:::s.

Results:

,

;3ecause of the c: sarva:ive, bounding, na:ure of :his calcula:1: ,
Mthe overecoling of the p:' nary sys:e cue := auxiliary feedva:e

injee:Les causes a c==::ac:ic: of c=olan: velu=a suffi:1en: to'

;craa:a s:ea: vi:hi the pri ary sys:e:. The s eas is shev: :s be
i ..a..s ._-, y g .as. <- ...a.a

.

v. . u. s . .s.e .o.c2 ang .u..e .. a a..-- .-a .os . . .. :- . . c ,.. . s .'.' .' '
. .. .. . .

The rea:::: coolan: pu ps nain:ain full capabill:y. The :;3 ra:i:
is shev: =c exceed 2.0 and no re:urs :o cri:1:ali:7 po:en:ial
e::is:s. Thus, during :he c:urs ef :he inciden:, :: :::a pr: bless
develop. yur:her, f:lleving the ti== cf taxi =c: c::::ac:10 , :he
sys:e: :ac: vers to full pressa:e, prassur'i:e fune:ie is regai=ed
and :he reac:o coolas: ra: urns :o a subeccled va:e configura:i::
vi:hout cpera:or ac:10 .

Analvs's:

The filleving assu:;:10:s have bee., =ade :s assure :he beundi=g
za:ura of :he resui:s:

Kaac::: p:ver:

100" ::'1 boili=g s::ps i: :he staa: genera:c:s; 0" af:e: :ha:
:ize. This assu:;;i:n is c::serva:ive as cc:a hea: veuld ce ; ansa:a
f:: the c:c*ing caused by :he auxiliary f eedva:er.

Ini:ial Cs=las: Invan::: des *.*a:er:

RCS = 11290 f:

?:sssurizer = 364 f:
.

These assu:pticas are at i=al Opera:ing values.

!=1:ial Ta pera:ures:
.

The whole svs:a= is :aka: :s be a: = SSl*y.* average

This assu:p:i== is a raasonable average.

::1:dal sys:e: :: ass: fCC,000 lb:

The ass is figured f::= :he :a:pera:ure and volu=es above.
.

i

.
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Makeup Sys:e :
,

No credi: is :aken !:: addi:1:321 =akeup f'.cv vhi:h vill :ccur as
,

the pressuri:e: icses level. (In all likelih:cd, :he zakeup sys:e
,

vill con:ribu:e app;cxt:2:ely 200 f:' ex::a liquid voluce).

Local ?:ver (kv/f:)r 13.4 kv/f:

This value is take as the =2xi u= a11 cued by Tech:1:al Specifica-
:i::s.

Secondary Side Volu e A: 10 7:oc Lavel

711 f:3 per genera:::, ac:ual volu=e.

A4xiliary Feedva:e: 71:v:

156.5 f: /:is. per genera::: ac:uzi value.'
.

Auxiliary Feedva:e In:halpy:
.

3 3:u/li: lever beund fc: =2xi=us cooling.

"i:h :he ini:ia:ing even:, icss of :21: feedva:er, :he reae:c c:o'an;
sys:a= pressure vill s:ar: =c rise. Rase::: ::17 vill eccur c high RCS
pressure. Tell: wing ::17, :he RCS pressure vill fall be:ause 'c::e p:ver
has been reduesd and boiling of residual =21: feedva:e: :: auxiliary
feedca:e is occurring in :he stea: genera:::s. These even:s are als:s:
iden:1:21 :o :hese which cc::: in a main feed line break and are analy:ed
< .. e e a . . a... S e . . < o . .s .e . , . .e c:. .u.. e ..e...

a .o. .,
. ... .

!= shcr: c:dar, :he sys:e= will re:ur to i:s ini:ial cc figura:1:: bu:,
,dbecause:heauxiliaryfeedva:: hea: absc:p:ica ra:e exceeds the decay

hea: genera:10: ra:e, the RCS ce :inues : depressuri:e. Curing :his
phase, residual 221: feedva:e: and inje :ed auxilia:y feedva:e: vill he
iciled and van:ed :h::cgh the s:aa: ganz:2::: safe:y relief valves. The T/pri ary sys:e: average :a:pe:a:ure vill fall :s :he sa:ura:ien :a:pers:urci

Q.a:e: a: che safe:y va.1ve se: pressure., T:7.ifi (1:e, primary and *

secondary c: di:10:s are expec:ed :o be app::xi=2:ely as f:1~:vs:
-

! Pri=ari See: darv
,

Pressure ISCO psia 950 psiai

|

Te:pe:a:ure 542 7 342 y'

Mass $03344 1h= 0 li:
1
1

Liquid Velu=a 1: ?:sss. 400 f:3 N.A.

Ti=e in:: Transian: s 2 =is.
'

.s. : cin.-

O.

e

.

.
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1: is c: scrva:ive to asse=a ::=ple:a Sciling of :he sa:: dary sid:,

'

va:e: and ::: plate equilibriu be:vaen ;;i=::y and secendary sides, as
:hase assu:;:icas 1::d :o :he saxt := follev : infe::ic =f aux 111rry ,

feedva:e: and charefore, ca 1 u: c::::ac:ien. P.CS pressure is held up
,

by the scea= bubbla in :he ;;assuri:ar.

The ti=e has been es:iza:ed by ca* ula:ing :he necassary energy loss by
the primary sys::: f::= 1:s ini:ial estdi:icas, :he :sss of auxiliary
feedva:e required :c ra::ve this enargy and than dividing by the auxiliary
feedva:a: fiev a:a.;

*

, (536 - $12) 503'J14
^

ti=e N- (119:-3) 333 62 s 54 sec.
.

Six se: cads' vas used to es:1:a:e :he ini:ial pressuri:a:1c: po::1:n of
:he ::ansies:.

la perfer ing the remainder of the evaluation 10 fee: ef ::cled (40 T)-

auxilia:7 faadva:a is placed in each staa: sena:a::: and :he Jhgraa_1

eet.i. libriu cc di:ica calcula:ad. Because af:e *a 10 fee: level is___

ch:ainad this auxiliary feedva:e: fiev s ps, :his :: di:1:n ra;;asan:s.

:he sax 1::s c::::ac:10: ;cssible. Tha s:a:e variables resul:ing are:

? imarv Seccadarvt

-
.

i Pressura 360 psia 560 psia

Ta:pe:atura 478 F 473 ?

In:hal;y of **a:a: 462 3:u/it: 462 3:u/lb:

Spacift: Voluca .020 f:3/lb: .0 0 f:3/lb:

7::= :he specifi: volu=a, the ;;i:ary liquid velu=a can be cal: la:ed: -

Vel = MVg = 10052 f:

A4 1CC52 is s= aller :ha: :he RCS =inus ; essuri:e: vole =e, :he ranaining
sole =a =us: be filiad vi:h s:aas.

V , = 10426 - 10552 = 376 f:3;:: 400 f:3
s

400 f:3 cc::esponds :s a sys:a= void fractica cf 3.81 % 4", and as vill
be shev la:tr, is of no consequence as far as cera hes:ing or sys:e=
perfor:ance is concerned. This s:er= volume is large: cha: ac:: ally
expec:ed fer ruo raastas: 1) se:a :e=; era:ure dif f ers :e vould always
axis: be:vas: :he ;;i=ary and see: dary sys:e=s, a:d :) :he effae: cf
core de:ay hea: has been ign::ad. Ioth ef :hese veuld in:: ease :he |

pri=ary side liquid ta=; era:ura, thus incraasi:g 1:s vol==a a:d reducing !

:he stea= volu=a.

Tc11:ving :his s:a:a of maxi: = c==::as:i: . :o fur:har hea: is ra::ved
fr:: :ha RCS via :he sa:: dary sida us:i1 :he RCS rises in :e:pera:u:e
due : decay has:ing; :his vill expand :he liquid veluce, c =;;ess :he
s:ar= and repressuri:e ,the RCS. Aa o = ass can be *:s: f := :he sec: dary.

.

e

4
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sys:e= prio : nchievins 930 psis the firs: :ahe::ing s: age vill e=d a:
a ;;izary systa= pressure, :e:; era:ure, and liquid volume of 95C psia, ,

542 7, 10532 f:# Sub::ae:ing 104:6 fro: 1033 shows tha: abeu: 00 f:~ .
.

.cf fluid has been f:::ed back in:o :he pressuri:er. pressuri:e: funt.icn

v:uld : hen be :ss:::ed (if ::: direc:1y, : hen, by ei:he: :he :skeup c:
HPI sys:es), che RCS subeccled and :he ::a=sian: ended.

Several ques:icas exis: abou: the ::ansien::

I. How is :he 400 f:3 dispersed vi:hi: the pri=ary sys:e: and ca tha:
.

volu=a collet: in one loca:Lon? T:en the auxiliary feedva:e f1:v !

As':herace, over 4 =inutes age required :o fill the genera: cts. ;

pressuri:e has 400 f: in it a: 980 psia and :he RCS has 400 f:#
in it a: nax1=c: con::ac:ica, app: xi=ately 2 minu:es are used :o
ejec: steas f c: he pressuri:e to :he RCS. 3ecause :his s:eas
will be superhea:ed whe: it en:ers the RCS i: vill firs: desuperhea:
and : hen ecadense at a ra:e governed by its expanding p;cssure-

ec: pared to the ca::ac:ics of :he liquid ocian:. != :he :ine of
2 =inu:es :he reac:c ecclast vill have cade ab:ut 3 cc:ple:e
ci:cles of the primary sys:es and :he s:aa: can be :: sidered well j

=ixed. As the flow veloci:y in the RCS vill remain nor:al, abou: j
'25 ft/see, s:eas vacer separa:ics vill :end sc: :o oc:ur. Sc==
li:1:ed ste:: accu =ula:ic: =4y occur in :he upper head of the
reae:c: vessel as in :ha: specific loca:1:n of the RCS, veloci:7 is
icv.

II. Ecv veil vill the pu:ps work? Experimen:s perf:::ed c staa: carry
over capability show :ha: fc: void frae:10:s up := 10 no 1 css of
pu:p :apabill:y is observed. This is d::u=en:ed in Tigure 5-47 of
3 Ak*- 10104, "Zi'4's ICCS Iv21:a:10: Repor: Wi:h Specifi: A; plica:1:n

I :o 177 FA Class plan:s With L:ver Lec; A::angemen:." A::: ally pu p
capabili:y increases f:: :he firs: 5% of void in:::duced in:: :he
systes.

!!I. Will any re:ur: to ;over be enc:untered because cf :he icv RCS
te=pera:ure? A re:ur :o power can occur for a ::-bera:ed c:re a:

| 4907. This :e:pera:ure includes :he assu=p ie: ef :he ::s: reac:ive
' ::d stuck cu cf the cere; if :ha: ::d ve:e :aks: as inser:ed the

| cri:ical :e:pera:::e veuld fall :o a: :: belev 4007. A1:heugh =
; credi: vas :aken f:: E?! in calcula:ing :he RC s:ss= volu e belev

( 1600 psia, the E?! vill be injec:ing berated va: : and, theref::e,
preven:ing any re:::= :s pcuer c: di:10 . If :he pri=ary sys:eni

were to s:abill:e a: 16CO psia and :hus preven: :he E?! f :: p::vidt:-
bo::= :he RC3 :e:pera:ure vould be a: leas: 5117 and, :heref::e, :o

*

retur: :: pcuer veuld be expected.

!7. Will ON3 he enc en:ered in the core? The =axi=us :::::ac:1:n
c edi:ics is again: .

i

| ? - 560 psia .

; . = 475?. . . .
\

! a = 4%, ;
I
t-
i

*
>

*.

, . .
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and cc:urs a: 1e:s: $ =i=u:es af:e: ; ver shu:d:vn (::1; c: curs
very 'e::1y vithin 10 sec:nds of sin f eedva:e less). A: :his
:i=e, :ha de:ay hea: ra:e is less :han 2.0: using A'S - 20: (:he .

LOCA evalua:1:n curva). As icv ;; essure and high veid and high,

power are :::servs:ive beunds a ON3 e ra* ua:ica was parfc::ed at:.

? = $00 psia
T = cc :ss;:nding sa:ura:ed value,

a = 3:,

.

; cue: = 100 -

W = f211 volu e::1: f1:v.
.

,The resul:4n: DN3R was >15 in :he he::es: channe'. vi:h =ax1=u=
design condi:icas assu=ed and well vi:hin ac:ap:able values.

V. Will any s:ca: re:ai ::a;;ed in :he primary sys:e ? Sc:a =2y be,

::apped fe: a sh::: paried cf size 1: :he upper head of :he raac:::
4 vessel bu: :his vill be of :: ::nsaquence and v11* even:ually be

condensed by ther:21 condue:ics :h:: ugh :he in:erf acing va:er.
. .

C:::1 sica -

The saxt=u: c::::a::1:n of the ROS va:a has been calcula:ed :aking no
credi: for siziga:Ing sys:e=s ( akeup fiev, E?!) and == credi: f:: decay
hea:ing. No advarsa censaquancas of the ::ansian: have been sh:vn a:d,

I :herefore, :his ::ansian: ;cses =o centerns :s :he safe opera:10: cf :he
plan:. -

.., C s,. h..._.. . . u .w .2 .. a. ..

Tor STRCS ac:ua:ica and fill cf the stea= generators to the au:c-essen:ial
level c:n:::1 poin: of 12C" vi:heu: c;ers:c: ac:1:n:

No unreviewed saft:y ques:icn exis:se

The less of effsi:e ; cue ::ansien: vill no: cause :he ;:essuri:e:e

to drain al:heugh a loss of ;;essuri:e: indica:ed level vill
occur.

.

, e The less of feedvater ::ansien: =ay resul: in pressuri:e e ;:ying,
hevever acceptance criteria for DN3 vill be =e:. 5:ean tu'-bles !

which exis: in :he reae:or c: clan: for a shcr: :1:e vill be I
lcolla; sed by E?! inje :ica. ?:essuri:e refilling by E?! vili

occur. '

+ i

e No retur: to pcve: vill resul; i :he ic=g :er=.
|
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