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Enclosure (1) provides generic design differences between 2 typical C-E .

operating plant and S3U Three Mile Island Lnit 2 (T31). We are praviding
this raterial as background, knowing of your need &3 resgond to resulatery
fnquiries. Since this informatisa 1s generic and vas gathered from services
at Windser, we recermend that you check the specific validity with respect
to your unit, : ‘e
Part a of Enclesure (1) provides a 1isting of design features of C-E oper-
eting plants which would tenc to mitigalc an event similar to the Less of
Feedwater Event which occurred at THMI, Such casign features ia cenjunction
- with improved ocerating and emergency prolaiures will give confidance that
2n incidans similar %2 the TMI event hes 2 very low prosadility of occurrence
at a C-€ casignzc aserating unit. oL will cenlined 20 evaluzte pariingnt -
design featurcs and promptly recommend any design madifications and/or
procedural charges which ennance operating plant safety. B e

Part b of Enclosure (1) provides system descripiions which fora the basis
for the conclusicns stated in Part a. Part ¢ of Enclosure (1) grovides

a C-E cnginsering evaluaticn of the sequence of events which would transpire
{f an evens simiicr to the ™I Loss of Feecuater inzidont were to Cccur on

a C-E operating plant. Part ¢ of Enclosure (1) is a gensric ¢ascription of
expected C-E plant response to .vents similar to those experienced at THLL

Comdustion Ergineering (tands ready %2 assist you in respending to I.E. Bul=-
lotin 79-05, If you should require such assistance frea C-E, please contact

ne,
.
‘ incerely,
o Be hEn.@
Manager, fngincering Services
PwNinta
e e . e ———
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GENCRIC DESIGH FEATURES WHICH GIFFZd DETHWEEN C-E AND TMI-2 ’

o

R ¥ pEsiGH FEATURE o o COISIENT
.a) C-T pients have a low stcam gencrator water level RPS trips " The combinatfon of a low stcam gencrator water
fe- 2 loss of fecedwater, BL4 plants trip on high .t ~ trip and higher steam dump capacity prevent
crimery systien pressure. The B3M trip signal also 1ifes significant primary system pressure excursions on
ths pressurizer relief valves. . C-E plants.

b) C-L plants have 403 steam dunp/turbine byﬁass capacity.
Gi.l.piants have 153 steam dump/turbine lLiypass capacity.
C-- s'~em gencrators have a larger secondary wvater invenco There is more time available to estadlish emcrcong
than the Tl steam gencrators. * focdwater after loss of main feedvater {fn the C-E
system and less 1ikelthood of Vifting 2 primary

relief valve.

.. C-f core elevation is relatively lower in the NSSS ! Only 20-25% of RCS fluid s needed to cover C-C
l 1z.2ut than Tiil core. core vs 40-45% of RCS fluld for Till.

.y C-Z steam gencrator elevation does not form a cold leg A significant fraction of the THI RCS fluld, orce
l lezp scal. . _+ there is void in the RCS, will collect in the

steam generator/cold leg loop seal.

5 l C-f steam generator elevation is higher than THI steam The higher elevations result in a better potentiai
genaralor. wl to inftiate and maintaln natural circulation.
. C-E U-tube steam generator design vs TMI once through ' . U-tube steam gencrator design allows reflux corZen
strafgnt thbe (0TSG)design. 2 cation of RCS fluid in hot leg vs only coid lec
. (" return of condensed RCS fluld for OTSG desion,
U-tube steam generator also allows more water {nve
. . tory.
.

There Is more potential for water retention in the
11l SGs with consequent unavallability of the weale

A . pmi ‘sieam generators have more primary $ide water
to cool the core.

' faventory than the C-E steam gencrators.

]
* The 51 design has a loop seal in the pressurizer A surge 1ine loop seal allows water or tv.o-phase
fluid retentfon in the pressurizer with tre prizar

. surce Vine. ihe C-E design has no loop scal,
' system voided. This will procduze an Indication ih
‘ ’ the reactor vessel s not voidod based on 2 false
preesurizer level Indicetion. The C-C sysien

without the surgeline loop scal is less :
susceplible to this falee indization. |




! skl B Lot il

" - i
——— e ——— - ——

7. Tre C-E pressurizer 1s at a higher elevdtions than the The increased elevetion increases the 1ikelf)
11 pressurizer.

-

- draining the pressurizer when the hot leg is v

10, ., Tue C-E EPSI shutoff head s \Oncr‘(han the TMI HPSI The lower shutoff head will not result in 11ftirg

i shuteff head. the pressurizer relief or safety viaves if the
punps are left on.
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LOSS OF FEZL.>1ER GR A §:u':

In the event of a complete 1255 of feed

Cuater, the immediate respense of a C-E
NSSS would be 2 docrease in si2z2m gencrater level. The less of susessled
feecnater flow would resylt in a maczrzte recucticn in stean generatsr heat

re

remaval capatility an2 a slow rise in reactor csalant systen (R2S) sressure
and temperature. Uithin 15 tc 40 secands, 2 reacisr trip sign:s) will be produced
by low steam geraratsr lovel, resulting in a reactor trip and 2 turdine trip
(for a plant with a r=ﬂuelly initiated auxiliary feeduater system). After trip,

——tiie durp and Bypass (if in the norm3] aulcmatic mase) will regulate s.ezn gcener-.’
:@29r and RCS pressure and terperature to hot standsy conditions and the power
operated relief valve would not open. ‘
The stean generalor pressure will siabilize within a coudle of minutes; decay
heat will Se resavod thraesn the 4um 2n byrass. This cocnzsitien c:uZ: exist
for 10 to 20 =inutes tefors tha h2at trinsfar cazability weuld start to cecrease
due to an excessively low steam geﬁera:cr level, theredy resuiting in an increase
in RCS temperature 2nd gressure. 1€ auxiliary ‘ee‘.z:er is initiated within’
this txre pericd, the pouer 3jeratad relief valve will not open.

For an event which dces open the pswer operated relxef or saf ety valve and which
is follewed by the uninticipated failure of a pressurizer relief or safety valve
to reseat, the RCS will radidly cepressurize. .If the relief valve daes not’
rescat, the czwastre:a isclation valve could be manually clesed once the RCS
pressure crops belew the relief valve closing setzaint. [If the valve is not,
or cannot B¢ isclated, the desressurizaticon will csntinue. In this situation,
the pressurizer surge tank rusture disk will fail, releasing fluid to the - i
containment and the pressurizer butdle may e lost, resulting in }1qu\d relief
thrargh the valve. The rele2se of significant RCS fluid to the centainzent
=na fasuit in @ centainnint isslaticn signal,
ﬂ:izrt the RCS pressure ¢~proucﬁes the satyration pressure of the hot leg, 2

wly injectica siz=zl will cegur, 2uts-1tically stirting the high pressure

5h.‘ty injection (%751) puzos. If the flow of the HPSI puso is sufficient to
Ancrease RCS pressure, ihere is no iﬂcen.lve for the opgerator 20 turn off these
pumps to prevent overaressurizaticn since the MPSI shuteff head is delow the

Suer eperates relie? value sestraint.* If enly minisu=m safecuards are availadle
(i.c., one HPSI pu=p) due 0 less of offsite pawer 2nd 2 'a\!ure of a diesel or
HPSI pu=p to stars, the P51 Tlew will Se adesuate to koep the core cooled.
the reactor cealant pumss are trigped, the core will be adeogquitely co9lcd as 10n9
as the ECCS flow is TIAIAINAE 2RC the sicam ganerziors camtinue 19 remIve cecy
heat. The layout of the RCS enhances core codiing because the core is cssen.xallr
at the leouest elevation of Lo systcu, theredy, resuiring less than 255 of the
RCS inventory to leep the core covered.

"This siatemmnt ¢aos mat 3rnly (8 Mafee Yonhoe which has high shuts?? hoad pu=pe
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