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Analysis Eranch Task Force

MEMOSEL UM F02:  Z, R, Rosztoczy, Chief,
FROM: B. W, Sheron, Analysis Branch Tesk Force
SUBJECT: POOL BOILING-CCHDENSATION NATURAL CIRCULATICN

IN TMI-2

During the course of the acTident at Thres-Mile Island, conditions were reached
which apparently should heve established a pool- bo111ng/condersatwon mode of

natural circulation.

However, such a mode was not established due to steam

generator secondary side water level setpoints and relative elevations of

components in lowere<-loop BEW plants.

The following exp1anation may prove

helpful in understanding this aspect of the TMI-2 event, in particular the

code eénalyvses presently being performad.

Three liile Islend Event
At epproxirztely 105 minutes into the TMI-2 event, the operators shut off the
last cnereting pump, collapsing the two-phase mixture in the system, Plant
cata s.-us thzt cubseguent to this, tut prior to the PORV block vezlve being
closed, the "~" 0TSG was filled to the 50 percent ' .nge &nd &vailatle for
cecay 1 'sat re-c.al, Secencary piress in the availzble steam cenerztor was
c.oound 700 psi 2t the time. At 2.3 'urs into the event, thz cpereztors closed
o the PORV block vaive, and plant data shows that the system repressurized up

to abcut 2100 psi, Pad a pool boiling/con

. been esteblished with the active cteam generator 10 remove decay h

precseurization sheuld not have occurred,

Crne exolznation thet a poal boiling/cendensation rode of ratural circulation
as rot gscibiisked s as follows:

ozdiately efiae the purp was tripizd, somn stexm condenzatien did take place
and privavy cirlammsate bagan to sccurulate iy Ahe 1ouer part of (he sleam
sgierator anc s.ction piping « Jhnecglug the stcam ceneretors znd pu ps. The
cernlencate zccuuleted until it reached the same level 2s the secencary side
ater leval., The watsr accy ~ylated beczuse sufficient static lead v2s rot

" oavailadle to reise the wat ter in the surtion piping to the pump so it could

then flow into the vessel. Once the primary &nd seccndary levels were egual,
tn sfzzuate stezm concensing surface was no 1o.ge‘ cvaileble, The water in

“ne primairy 4 tzs of the stoem tanaraior ecuilibrated to the secencary waler
terzerature and seccndary water boiling ceased. Since sgcendary vater level
w28 ot €ropring cdue to boiling, the feadwater controller stopped the fecdweter
f1ow 1o the stzanm cangrator U?L” the Teedwater spray wes stoyped, cendinsztion

atove ihe sccordary water level ves 2ls0 stepped. Thus, ithe sysicm becen-to
rescescurize.  This represcurizaticn nay have bogun betfore the fL0SV bleck veive
2s closed neotveing to sone data, and the valve cic e ly ser-ved 10
.CCelcrate the repressurization,

densaticn rode of naturzl circulation
icat, ihe



