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We have looked at the probability and the possible consequences of a
sudden, large failure in a Peach Bottom steam generator which would
release 'steam -Into the primary coolant gas system. Consideration of
this failure mode is important-in order to determine whether it could
result in over-pressurizing and rupturing the primary coolant system
and then the containment building.

lhe only; credible failure mode which we could identify which would
produce a large flov path from the steam-side into the primary coolant
gas side Is -that' invding a failure of the superheater outlet. tubesheet.
%Uis i's a stainless steel tdbesheet. which Is attached to the main carbon
steel .tubesheet by-a cylindrical.connection piece. nd a dissimilar.weld.
*lhe probability of asuch a failure -occurring w ill.be *friized by 'hil
quality steam:system water chemistry and by periodic insiections' of the
steam generators, with particulariattention to tkm .superheater outlet
tubesheet .area, as required by.the. tebhnical specifications.

Asan upper limit consideration, we evaluated the possible consequences
of a hypothetical failure vieh would espose the entire steam and vater
inventoryof-a steam genetor unit to 'the primarycoolnt systm. e

analysis. assumed adiabatic flashing of the water 'in the"steam generator.
to attain instantaneous pressure equilibrium. It uas assumed that no
significant amount of li3uid water 'would 'be carried over into the primary
system by slugging or entrainment, Fbr these conditions, the nadimum
pressure that vould result in the prsiary system vas calculated to be
about 525 psig. TIe combined capacity of the systemts two Vump valves
and. three-safety valves were.evaluated and found to be sufficient to
reduce this pressure to less than the ,50 pbig design pressure of the
primary system in less than it secondS.' Ihis short period of. pressuriza-
tion at less than 17$ over design pressure should not cause the pifmary
'system to -fail. Pressures up to 120% of design are permitted for short

J periods by-the ASA Piping Code. Also, the primary system vill have been
pressure tested to 125% of design pressure during preoperational testing.
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Actually, for any realistic 0team flow rate into the primary yste
frm a failed steam Enerator :Lbe dump valves vold start to relieve
pressure as soon 0 igt ez e Z pS1j so that.,thgi PxI eAli-
brium pressure attane IvOld not be an high an that Indliated above.
Our evaluation of the combied Z :-apeity Or the rener viiveu Indicatesa
that It i aroAmately p eua to the maxim steam flow.that could
reasoabiy occur. Ze riuiiim p osoure Attained should; therefore,
only very sLIghtly exceed the highest set pressure of anW of the relief
valves, -hich corresponds to the 450 psig design pressure of the system,

oiqrin the :nitia pressure transient there voud be very lttle tine
or opportunity (fiou pathe to relief valves bypass reactor core) for
atecm to react vith ce graphite to orzm non-condensble gases before
the steam Is relieved to the containent atoosphere. 2he steam rain.-

In the bybtem after the initia rressren traniet has been ielvd.
may react vith the Smrpbtep but the gases andl preasure gemerted vould.
easily ba relieved by the Omp anxd asafty valves* Within 30 seconds :after
the otait of the occident the Isolation valves xi the contln
the ftlted steam generator should be closed, the prirwy ystemabould
still be preasmried to about 390 psig, and the contaiu2xt building
vil probablylhave been imated by the ventilation rndation nonitors
antbei efore contain a vnlL pressure due to the bleua and steam
released from the safety vblves.- Lttle, if anyp or the %ster In the
fIlead team generator Vii -be thVed becane the dmp is automati&Iry
terminated "ihe the ateem pressure la reduced to, pproxlmtely 50 pki
above the prImary Vsyst+eripssure. Mhe wter left ln the filed :tem.

generator ,,be Isolated from thereactor ere by the loop
Is-laton valves. Even If ow or -more of the loop Isolation valves do
not close properly, a significant amount of this water could not react
Aith -core aphite to f=m ocondensible gases becmise the core usuld
bes.mbled be the reaction twerature by the untiled atem generator
end Ciculator li the .othr loop before a s c t unt of ti
-iter could Vaporize ;ad enter the pressurized.Prtarv Bystem. -fr as
I. .Ite pbae one or the safety valves fail to seat properly* the
Pr eIn -the Va p imary lYstem vould sovly equlbrate with the ,con-

'bet - er t r leas than the8 psig desoigz value
6f the con nt 1 . th aw of various possibilities
the tota 'rel0e of ralectivity to the conta nt oulbe smal,
consisting Jinly of tha :I= curie seous aciity ive y = all;Y
pexuitted In'the Wrbimry coont system. hedoes at the i boundary
fro msbh an accident ould bee b.

A0 a rsult of or lqui dElea Electric arrawgd to have
their u deg ee A cs, perform a detiLe& digital

lculatiou on ths problem. 2m resuts liported to us Wy
teo (refer to talocon of ocibr 3.0,964) wre In -very good
aemwent. uvth those indlcted ibove. 7he zxmam preasure calcUlated
to occiw I the primry zyntem Was 465 psis., occurring 3-1/2 seconds
aftr the stem generator fiUre, and is reduced to less than 450 psig

SURNAME I-.-- ------- - -- ~ - --- --.-

DATE 30. 1. __ __ - - - -I -I-- - - - - - - I __ __ __ I _ _ _ _

Y'Orm A:EC-318 (Rev. 9-63) v. s. commm "win arrict 16--mal-3



- 3 .

within 10-1/2 seconds. Mae a:lculation assumed that the suprheater
outlet tubesbeet was suademly ana completely removed so that the
entire inventory of superbeated. team in the steam generator flowed
into the primary system and then saturated dry steam from the steam
drum until eqilibrium pressure was attained. lhe eight inch diameter
steam pipe between the steam drum and the steam generator was assumed
to be.the only restriction to flow. The calculation allowed for relief
valve operation as their set points were reached and the generation of
non-condensible gases by the reaction of steam with core graphite at
rates in accordance with experimental data.
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