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January 23, 1979
Letter No. D-3132
: File Ref: ¥ 2/1281k
: Ref Ltr: K-5020/-27-T8 . -

Pepsessee Valley Autbority
k00 Coz—erce Avemue
fnoxrille, T8 37902

3N
8

Atteztion: Mr. D. R. Patterson
Chief Mechanical Engineer

Bellefcnte Fucleer Plant Units 1 & 2
Cont—22% Ho. T1C52-5411k=2 :
BLW Zsference: 7ss-15 & ~16
Sub’azt: Smell Break LOCA Analysis

G9G G 10 bl

Geztie=sa:

The attached report is in response to your reference letter. Plezse let
us kzow if furtber aiseussion is required. :

Very tTuly yours,

Janes McFarland

Senior Projest lManager
p% 30 1973 : -
l 194 . :
2 ~ Bobert E, Lightle
: Associate Project Masager
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via TVA Lectet K-5020, TVA pransaitted to BsW a Teport encitled, "pDecay Heal

During a VerY g=all LOCA for 3 D&V 205—‘!‘ucl-ulnbly wR," by C.
Michelson, dated JanuaTrY, 1978, This report presents 3 gimplified,
calculaticn review of the small break transient and potential cons=quences
for very s=all breaks oot explicitly exanined within the spall break topical’
for the 205 FA plant, BAW=10074A, Rev. 1. within this paper, the following
concerns vers cp:uud for the very s=all preaks:

3, 1If cha cperator isclates the Break, w‘mtn rcprusn::.zad.on occus?
1# so, vill the pressurs relief valves be subjected O slug °oF rwo-phase

Before d+gcussing chese conceTns, a general ovesview of the small break tras” g
gient i 8 3&W 205 plant peeds to be briefly discussed. 6=all LOCAs can be

——~
-

The tole of the steam generator as a heat removal source 4s basically as
desczibed in the letter. 1attially, natural eirculation yill be maintained
4n the systez and the necessary heat removal 4s easily accon\aushcd. Once 3
stean bubble of sufficient size necessary to £411 the U-bend at the top of
che hot less 1g formed, nacural eirculation will cease. The {ntermictant
natural eirculation discussed in che letter will net oOccus due to the slovw
natuze of the small break transient. Once natural cizculation ceases, the
systez will upussu:ize somewhat unzil the sG primaty side 1iquid level drops

' X04C4182
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During this period between the natural eirculation aud condensation heat re-

moval modes, the letter expresses concerns that the 1iquid izventory within

( the systes will be depleted at a rate {n excess of the Tates for the breaks

- analyzed by B&W because of the partial repressurization of the systeza. TVA
45’ concernad that this ultimately will result in moTe core uncovery than that
shown in the szall break topical Teport BAW-10074A. This is mot the case.

L, / pelow the SC secoadary side level and condensation heat :ra:'uh: {s established.

puring the patural circulation phase, it is obvicus that the smaller the break,.
the slowar the loss of system iaventory znd the longer the period of patuzal
circulation. After natural eirculation ceases, Systes pressure will be con=
trolled by a "volume balance.” That is, the system pressure will balance at
a point vhere the volume of £1udid discharged through the preak equals the -
volume of stezm being created in tha core. Since the cold leg fluid enchalpy

the break increases with increasing systea pressure and break size. The wvol=-
ume of stema being generated 4n the coze decreases with increasiag pressurs.
As the break decTeases 4n size, the RC system will repressurize to a higher
value; thus the voluze relief out the break pecessary to mateh the voluze

of stean being created decreases. Thersfore, the systea {nventory will be
‘1ost at a slower rats as break size decTeases. Once the SG becomes available
for condessation heat removal, the 'primary systes pressure vill depressurize
to mtox.‘.:r.nly the SG secondary side pressure. Since the secondary side
of the SG will respezd 1n 2 gimilar manmer to that of the 0.05 f£z? break
analyzed 22 she topical, the primary side pressure response, following the .
-advent of condensatiocz heat removal, will be sizilar ©0 that of the 0.05 £22
break. TauS, for the smaller breaks, the system 4aventory will alwvays be
greater than that for tha 0.05 #¢2 break and the cors i1l always remaia
covered =2 will not undergo 3 texperatuse excursion. ’

-
.

75 the papes concerss are raised relative to 4solation of the break after
patural circulation is lost. The scenario presented 4n the letter is reason=
able. Sheuld the break be {solated at that tine, syste= npmsutizad.on to

sufficient inveatory to establish condensation heat sransfer acToss the SG,
the syste= will dqrusuzizcandno further loss of inventory will occur. The
core will remais covered for this secenario and no temperature excursion
occurs. Should the pressurizer safety valves become damaged because of the
rwo-phase flow out the valves, the response of the syste= would then be
ginilar to that presented iz the FSAR for the pressurizer safery valve stuck
open accident and no core uncovery occurs. . .

As far as the appropriateness of the operatoT using pressurizer level indica-

tion to trip the P1 M'-M
M‘ 1cation of the state gf she RCS. Eowever, use of the grusuzizu'
e

| level on e sure measurements TO
: 4 in a substantiall subcooled state, Will Eto—J

| “ensuzs thai.rthe-S

. mewﬂ-

—
I3 su=mary, while the TVA paper raises valid concerns and gives a detailed
examination of the small break gransient, the s=all break tepical report
provides sufficient analyses to ensure the abilicy of cthe B8&W 205 plant ECCS

systez to econtrol s=all preak in the RCS.

XC4C183 -1 ¢
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Tenzessee Valley Autbority ™
kOO Co—=erce Avenue =
Lnoxrille, T8 37902 ‘_..5
Atteztion: Mr. D. R. Patterson ; o
Chief Mechanical Engineer -
Bella?snts Nucleer Plazt Units 1 & 2
Cont—2=% Ho. T1C52-54114=-2 A o
BLY Seference: USS-15 & -16 g:

Sub‘azt: Szall Bresk LOCA Analysis

Geztie=ea:

The sittsshed report is in response to your rcferanéc letter. Plezse let
us ¥=ov if further discussion is required. !

Very truly yours,

James McFarland

Senior Project Manager
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Tenaessee Valley Authority
500 Co—erce Avemue
Knoxrille, T8 37902
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Chief Mechanical Engineer
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Cont=2=t Fo. T1C62-54114-2 ;
BLW Zaference: USS-15 & -16
Sublezt: S==11 Breek LOCA Analysis
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The gttashed report is i{n response to your rctcméc letter., Flesse let
us k=ow 4f furtlher aiscussion is required. -

Very truly youss,
Jemes McFarland

Senior Project Manager
px 30 1973 4 #
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- 3 Associate Project Manager
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Analysis FRN-2-1‘(A3). April 27, 1978

' Szall Break 1OCA Y
ed T

via TVA Letter g~-5020, TVA trans=itt o B&W a repott entitled, "Decay Heat
Rezoval During 2 Yery S=all LOCA for a B&W zos-rucl-usably wR," by C.
Michelsos, dated JanuaTy, 1978, This report presents a simplified,
eralculaticn review of the small break transient and potential consequences
for very s=all breaks not explicitly exanined within the emall break copical
£or the 205 TA plast, BAW-10074A, Rev. 1. Withia this paper, the following

' eoncerns vere mzuud for the very s=all breaks:

oy
/ 5 Response tO TVA Lecter X~5020, Ezergency Core Cooling System =

1. How is decay peat removed? : .

5, Wil system npzun:iu:ion'oecux! 1¢ so, could 2 ssaller case be 2
worst ureak? : ;

3, I¢ tha operator isolates tha Break, will systes repressurizatios ocenz?
1£ so, will the pressure relief valves be subjected TO slug °oF two-phase

Responses =0 ‘hese concerts are developed in the subsequeat pmgnphs'.

Before discussing thase concens, a general overview of the small break tTan= ‘

gieat iz = 38¥ 205 plant needs 0 be briefly discussed. S=zall LOCAs ca=n be
yieved 25 2 slow twansient during which the RCS can be described as 3 sealed
manc=etes. Because of the {nternals veat valves, 00 extensive stesm bubble
will for= within the reactoT vessel vhile azy significant 1iquid {nventory
vezains 2 the locp. Many experizents have been T2 which show that SO long .
as a flu2d, with qualities less than 70% or so, covers the core, B0 adverse
core tesperature excursion will occur at decay heat pover jevels. Thus, any
proble=s wirh s=all preaks will enly occuT afzer the 2CS loops have depleted
tw m:mo s

Decay beat rezoval fzom the core regios 43 po problem as stated above. Eow=
ever, decay heat rezoval fxo= the system as 3 whole needs to be :
ther, Thers ate two ways cz‘:coving.dccay heat from the system; via the
Break and/or Via che stezm generatoz. Both of these {tems are discussed in

(-4
described in the letter. Inttdally, natural eirculation will be maintained
4n the system and the necessaty heat removal is easily aecoap].ishcd. Once &
stean bubble of sufficient size necessary ro £411 the U-bend at the top of
the hot legs is formed, ¢-culation will cease. The {ptermittant
natural eirculation discussed in the lectter will mot Occus due to the slovw
natuce of the small break sransient. Once patural cireulation ceases, the

- 1a=
sy~ te3 will repressurize somewhat until the SG prETiry side 1iq: zop

—————
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-/ pelow th dary side level and CMW established.
he natural ¢

During this period between C 2nd condensation heat re~-
soval modes, the letter expresses concerns that the liquid isventory within
o the systea will pe depleted at a rate in excess of the rTates for the breaks
analyzed by B&W because of the partial nprusuriza:ion ot the systea. _TVA
uWM than chat
shown spall break topical Tepozt BAW-10074A. This is BOT the case.

Durinz the natural eirculation phase, it is obvious that the smaller the bt..dt..:
the slower the loss of syste=m inventory and the longeT the period of natural

circulatiocn. After natural c'i.tcuhtion ceases, m—m‘ﬂ&—ﬂﬁlbﬁfg‘ ;
e at ‘.

trolled by a "golume balance.

eas

value; thus the volune Te

of stean being created decreases.
‘lost at a slover Tate as break e _

for ¢ tion heat removal, the '‘prizary systea pressure will depressurize
to approxiz=ately the SG secondary side pressure. Since the secondary side
of the SG will resposd in 3 ginilar manner to that of the 0.05 £r? break
analyzed Z= the topical, the prizary side pressure response, following the

advent of condensatica heat gemoval, will be sisilar ©o that of the 0.05 £22
‘ treak. , will always be
.~ greater ) " emain

\ cov

. % 7 the papes concerns are raised relative to isclation of the break after
patural circulation is lost. The scenario presented iz the letter is reason=
able. Sheuld the break be 4solated at that tine, systex rcp:umdu:m to
the pressurizer safety valve setpoint is probable. Two-phase OF 1liquid flow
through the safecy valves will also probally occur. Once the systea depletes
sufficient inveatory o establish condensation heat transfer across the SCy
the syste= will dnp:um:iznand no further loss of iaveatory will occur. The
core wvill remais covered for this secenario and no temperature excursion
occurs. Should the pressurizer safety valves become damaged because of the,
rwo-phase flow out the valves, the response of the system would then be .
similar to that presented in the FSAR for the pressurizes safery valve stuck ;
‘open accident and no core uncoveIy occurs. . .

As far as the appropriateness of the operatoT using pressurizer level indica-

tion to trip the FPI 9mvs.wmuwmm
zeliable dindica gion of the state gf che RCS. However, use of the ressurizer
- level indd ong ¥ e=per sure measurements to°
: MMWV_‘“MD_&! substantially subcooled state, Will pro=
. Wgww'
Ia susmary, while the TVA paper raises valid concerns and gives a detailed
exaainacion of the small break transient, the s=all. break topical report
provides sufficient analysas to ensure the abilicy of che B&W 205 plant ECCS
systea to control s=all break ia the RCS.
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