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THRU : Saul levine, Chief, Test & Pover Reactor Safety Branch
Division of Reactor Iicensing
Karl R. Goller, Test & Power Reactor Safety Branch
Division of Reactor Iicensing

mggn BC}E;I})M ATOMIC POWER STATION STEAM GENERATORS
2 .
REFERERCE: Memorandim of November 25, 196% by Holt & Impara to Ievine & Goller

We have looked at the probability end the possible consequences of &
sudden, ‘large failure in & Peach Bottom steam generator which would
Telease ‘steam 4nto the primary coolant ges system. Consideration of

~ this failure mode. is important in order to determine vhether it could
result in over-pressurizing and. rupturing the prima.ry coolant system
and -then:the contadirment building. -

The only:credible failure mode which we could identify which would
produce e large flow path from the steam-side into ‘the primary coolant
gas -side 1s that invdving & failure of the superheater outlet tubesheet,
This is:a stainless steel tubesheet. which is attached to the main® carbon
steel tubesheet by-a cylindrical. connection ‘piece. and & d.issimilnr weld.
.The probability of .such &, fallure. occurring will. be minimized 'by high
.quality steam system water chmistry and by periodie mspections of the
-steam generators, with particular attention to thk superheater outlet
tubesheet area, as required by. the. technical 5pec1ﬁcations.

As an upper, 1init consideration, we . -evaluated the possible conseguences
of a hypothetical failure which would expose the entire steam &and water
“Anventory.of.a. steam generator 'u.n:lt .to the primazv coolant system. The
enalysis assumed sdisbetic flashing of the water in the ‘steam generator
~ to attaln instantaneous pressure equilibrium. It was assumed that no
signlﬂcant amount of liquid water’ would be carried over into the primary
system by ;slugging or entralmment, ¥or these conditions, the maximm -
pressure that would result in the primary system wes calculated to be
about 525 psig. The combined capacity of the system's two dump valves
and three safety velves were evaluated and found to be sufficient to
' reduce this pressure to less than the 450 psig design pressure of the
primary system in less thsn 11 aeconds This short period of pressuriza-
tion at less than 17% over aesign pressure should not cause the primary
system to feil. Pressures up to 120% of design are permitted for short
R periods by the ASA Piping Codes Also, the primary system will have ‘been
' pressure tested to 125% of design pressure éuring preoperational testing.
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Actually, for any realistic steam flow rate into the primary system
from s fulled steam genera&:}or Jhe dump valves would start to relieve
pressure 85 soon s 1t excecded 390 psig; so that the waxdmm equilie
brium presoure mttained ‘'would not be as high as that indiicated sbove.
Our evaluntion of the combined ‘capacity of the relief vilves indicates
that it 15 a:;gproximte]yeqtmto the madmum steam flow that could
reasonsbly occur, The maximum pressure attained should; therefors,
only very slightly exceed 'the highest set pressure of any of the relief
velves, which porresponds to the 450 psig design presaure of the system.

During the initinl pressure musient, there would be very little tims
or opportunity (flowv paths to relief valves bypess reactor core) for
stean to react vith core graphite to form non-condensible geses before
the steam £6 relieved to the contaiment atmosphere. 'The steem remaine.

’ , inginthemtemnfbertheinitialpressumtmnsienthasbeenrenmd
‘may react with the graphite, but the gases and pressure generated would
easily be relieved by the dump and safety velves. Within 30 seconds mfter
the gtart of the accident, the Icolation valves in the loop containing .
the failed steam generntor ghould be closed, the primary system should
st11l be préssurized to sbout 590 psig, and the contaimment building
will probably:bave been Lsolated by the ventilation radistion monitors
end thefefore ‘contain & ‘smoll pressure due to the heliun mnd eteam
relessed from the safety valves, Iittls, 1f any, of the water in the
falled steam generator will be dumped because the dump 1s éutomatically
terminated vhen the stesm pressure is refuced to sipproximately 50 pat
‘above the primary pystem pressure, 'The water left in the folled pteam =
generator should, homr,beiaalnteaﬁmthemtorcombytheloop
3s0lation valves, Even if one or more of the loop isdlation valves do
not close properly, & significant amount of this water could not xeact
with -core graphite to forn noncondensibdle gases becsuse the core would
da tobled belovw the mcﬁontmmwmmmmmmm
and circulator in the ntharloop‘befareasigniﬂcﬁntmmt of this
water could Vaporize and enter the pressurirzed primary system. - If,
iz quite probeble, one’ ‘of ‘the safety valves fuil to seat properly, the
pressure in - the primary gystem would slowly equilibrate with the cone
talnment Gtmosphere At n pressure less than the 8 psig design value
of the contafrment Tuilddings With any of these various possibilities
the ‘total relsace of radicactivity to the contaimment would be emall,
cansisting matnly of the k225 curle gnseous activity inventory normally
permitted in the primary coolant kystem, The doses at the pite boundary
from such an accident wula be negligible.

Mammﬂtotmmmm,mndemmctdcm@edtohwe
their melear designer, General Atoamics, perform o detailed digitel
“ computer ‘caleulation on this problem, IThe resilts reported to us by

‘telephone (refer to telecon of Decenber 10, 196k) were in very good

sgreement with those indieated tbove. The maximen pressure calculated

+0 occur in the primary system was 465 psig, occurring 3-1/2 seconds
aﬁertheatemgemmtorfeihm,sndiare&nce&tolessthmhsopsig
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within 10-1/2 seconds. The calculation assumed that the superheater
outlet tubesheet was suddenly and completely removed so that the
entire inventory of superheatéd steam in the steam generator flowed
into the primary system and thén saturated dry steam from the steam
drum until equilibrium pressure was attained. The eight inch diameter
steam pipe between the steam dirum and the steam generator was assumed
to be-the only restriction to flow. The calculation allowed for reliefl
valve operatlon &s their set polnts were reached &nd the genération of
non-condensible gases by the reaction of steam with core grephite at
rates in aceprdance with experimentsl data.
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