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September 18, 1975

- TD-CE-161 ) -
- A =4 ﬂJA'M’/"

Tennessee Valley Authority “1(#74 12

204 Union Building ~‘ "

¥noxville, Tennessce 37902 = LLj“"'

Attention: Mr. D. R. Patterson '“” -
Cow

Chief Mechanical Engineer

Centlemen:

Subject: Nuclear Steam Supply Systems
TVA X-24 and X-25 Installation
TVA Order No. 60-84840
~ CE Contracts 14074 and 14174

SMALL BREAK LOCA

Ref.(A): D.V. Graf to D.R. Patterson,
TD-CE-117, 6/11/75, subject:
Meeting Minutes of 5/27 & 5/28
in Windsor

During the Emergency Feedwater Meeting of 5/27 and 5/28, 1975, C-E agreed to pro—
vide more information concerning our analysis of the subject accident. This
conmitment was documented in Item 23 of Reference (A). The attached report de-
scribes the results of our analysis and we expect that it should satisfy your
concerns. If you desire more information on this subject, please contact

Mr. F. Z. Stiteler in Knoxville.

SEP 191275 --pnr- AR
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Letoni enisse wU1 AB-K
RPiaree, 515 L3-% (2) L“"'P n,
Ne2uzeoil, 423 Yid-K . ""’Jc“ "'“‘8“
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RLL{TZS;09 1.5k Fe, 507 H&T-K

Ate. | DRPAH Sk 191975

Very uly yours,

.
ce: W, B. Wade, TVA, w/o att - N By hl..,_,y .L':!'..‘.f—'-‘ ._’_53____.1 .....
J. Ginder, CE, w/o att SR R T S A i .__"A,_“_\ |
‘ . Brown, CE, w/o att I [ . . "|"'_—'——! S SO UL S0
Lo T =
o L _;-—-———\——"—— e -__—‘ ‘ L_.,_.
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SMALL BREAK LOCA

Introduction

In a meeting held 1n-§indsor on 5/27-5/28/75, Mr. Sabin of TVA expressed
a concern for a class of small break LOCA's whose depreosdrization rates
are relatively slow compared to those small breaks presented in CESSARL,
Section 6.3.3.3, He worried about the possibility of inadequate HPSI

flow for such breaks and also asked about the LOCA requirements for Em~

ergency Feedwater and nperator actions.

This transmittal constitutes a response to action item number 23 of Ref-

erence 2.

Summary

The results herein demonstrate that for any cold leg break less tham or

equal to 0.1 ft2 in size, adequate liquid inventory is maintained in the

reactor vessel to keep the active fuel completely covered at all times.

The results shown in CESSAR demonstrate that for those small breaks in
vhich some degree of core uncovery is predicted, the ECCS criteriad are

met and peak clad temperatures are less than 1200°F.

It has been assumed that ‘or all breaks no operator actions are performed.

At some later time following the LOCA, operator procedures for long term

cooling will be implecented. This memo, however, doel not address the

2 Sp— S

long term cooling phase of thc accident. Long term cooling petfornance

- — o —————

and operator procedures vill be discussed in a future submittal.

——— e > — - - . S S s a
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‘Since NRC requires the assunption of lone-of-offcite power, main
ieeduater flow s not availatle. For breaks larger than 0.1 £t2, those
prescntcd in CESSAR. Emcrgenc;‘feedvater (ETW) was not rqpresented and
{ndeed vas found to have little influence on the performance of such

relatively lnrge bredk sizel. ﬂovever. for breakn equal to or smaller

than 0.1 £t2, EFW wee found absolutely necessary. For these smaller > @ o
breaks, the stcam generutor. must remove a significant part of the,
decay energy generated in the core. 1f they do not, then primary lide

re-pressurization occurs since the break is too small to emit all of the

steam boiled off in the core. ' , _ ) _ i

=3

. Discussion .
Calculations of dbreaks 0.1 £t2 and smaller have been performed with thc

CELEVEL code. This code was specifically written for application to

such small breaks.

The predicted two-phase level transients for several breaks.0.1 £t2 and
emaller are shown in Figure 1. The corresponding pressure transients are
given in Figure 2. ‘I'hese results de onstrate that although the deprol-

surization tatee for such smlll sized break sizes are gradual, adequate
HPSI punmp inflow is provided to keep the core covered at all. times. (UVofA- hun1..

; = 7" Vn(l v / -l,’
The Safety Injection Tanks (SIT) become activatcd at approximately 900 Jer J'm,//
seconds for the 0.1 ft2 case. Neither the 05 £t2 nor the .005 ft2 / [,
cases resulted in SIT activation before the level transient is turned “-‘4 &7 /L’{
around. For both breeks, the level transient bottoms out at an elevation

sbove the top of the active fuel and recovers fron there via HPSI - ,‘!

—— R - »
. ——— . - - - @ sasw = P8 - e —— ..,-..—-..-..‘,‘-.
.

inflow alone.
- v-.‘ ) ‘ R ~ . . ’ n | . - :'. : B

For all of these breaks. steam generator heat transfe plays an important - ek

n Sl L

role. Since EFW is supplied to each steam generator, an adequate secon-',.; k2l

-

dary liquid inventory is maintained to support heat reméval by condensl- s ‘gﬁ; =
, - ’; T e R b
tion of the stca- in the U-tubes on the primary sidc. The secondary ?“li:{“'f g
g : 3 als : R g X PRt 2 Loy
ol 4--‘.'..' -

4/ 'y o Pl
-2 <
- dar .
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to the lower setpoint of the safety valves (1270 psia). The con-

. {nventory is assumed to be nntutated at a temperature correspondin;
L . 4
dense:lou f1lm eoe!flcleq} used was epproxlmetely 200 BTUlhr-ft2-°?,

This is a conscrvetitz;&elue which ptdperly accounts for the 1n- .
S et AR . . 1 & oo ’ . P
fluence of non- cgndensfblet. if' o Jmi ." Ry S )
8" S '-"- , vhe ke g . * .

- Rl --.o.o-»t.- - i additaain S -. - .

- ,— -t 3

To clcntly indicate’ t'he ’lnfluem:e of EFV, Figure 3 hu been included.

Results are shown for thc reactor vessel pressure and level transients for

cases with and without emergency feedwater. As shown, if EFW is not ‘ ‘ 3

available o re-presqurizntion occurs which in turn reduces HPSI inflow

ard the level ttansient 43 significantly aggravated. Neither case shown

in Figure 3 should be Lunstrued to specifically represent the performance
of Sys a 8u. EFW is available on all Syscem 80 plants. The case without

EFW {s shown only for demonstrative purposes. For both cases showm, :S&

HPSI capacities assumed were much less than those of System 80. Thus, the

level transient are more, scvere. .

E\_ Major Assumptions N e . e
As required by NRCJ, the following conservative assumptions were applied
in analyzing all small breaks (< 1.3 ft2): - Foye 4
1. Loss of offsite power assumed upon a scram signal. ' . -
2. The wvorst single failure of emergency equipment was assumed o -
(failure of one emergency diesel generator to start). .
3. An uncertainty margin of +20% was added to the calculated ~
decay heat gcnerated in the reactor( e &
4. Conservative setpoints and delays vere assumed for scram,
SIAS and equipment »tartup. . = _ )
Assumption (1) results in a desctiption of the aceident 15 uhich the ‘reactor ';'“.L;
coolant pumps begin coeetdown the main stean 1solation valves shut, and the
main feedwater pumps stop G}oh recelpt of a scram signal. Hain stean y and L
feedwater flows are ramped to zero in 0.5 seconds.'A- " J#; -
Nl T el »
B et bo TLF. o tmdinn bl o /""'
cavne L .,.,/-4/ /—r;,'(._ R '“»_. A" ; .
gt s Ry A ..-I-;--."’.‘ et T,
. : & R TR R o
: St S e
) ety ety e e L
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R e i g S TR I A 0
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b Assumption (2) allows credit for only one tiain of ECCS pumps and one
. .tnin of Emergency Feedvatur (EFW): Thue, only one HPSI pump and one
EFW pump are evnllahle to cetis!y 1OCA requlrencnte. It was additionally
assumed thet 252 of the HPSI 1nflaw epille ouc through the breek. ‘-

-
. - - - i~-- - . - o
. . .’ el ok r;" .N_,“-,”_;’_ ,-_ w3 .
e . - "% ‘-‘... :_\',','-a-r . .‘ - s

The flow cepaclty requirements for the WMPST and EFW pumpl are proportionel

By o L S e g R e g, - W“-Q—.O* - on

to values of decay beat.f Aslunption (3,, thetefore. resulte 1n o propor-
‘tionate increase in these requiremente. The HPSI pump capacity assumed

is shown in Figure @. The EFW capepitf was assumed to be 875 gpm (minimum).

Assumption (4) resulted in the following setpoint and dela‘y assumntionu‘
a) Reactor scram occurs upon a low pressurizer pressure (LPP) K
indication of 1728 psia (minimum) .._ Upon receipt of the LPP =
eignal there is a 0.9 second delay before the control rods
.'begin motion followed by a 3. 5 second intcrval to fully , v,

insert the rods.

b) SIAS occurs upon a prcesurizer p.ress.lre 1ndic;t:inn of IR
1550 peia (minimum). The SIAS autonatically starts the
L emcrgency diesel generators which provide power to the . '., .
 HPSI pumps and the EFW pumps. The total tir €from receipt .. .
of an SIAS to. the time the HPSI pumps prov. low 1s 30 .
seconds (maximum). ‘l'he total time delav from SIAS until e .t “a

EFW reaches the stean generators is 45 seconds (maximun)

-
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