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Degerivntion of Deficiency

A single failure analysis of prcoposed modifications to the Pesidual Heat
Removal (RHR) System for units 1 and 2 identified a potential single
failure inthe present plant confizuration for all thr2s units. Tais
single failure occurring alter a loss of coolant 2cciisnt (IOCA) cowld
result in short-term RHR pu=p cperation in excess of design runout. This
was considered an unacceptable challenge to purp availzbility since two
RHR pumps are required for long-term containment cooling. .
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Cause of Daficiency

During a LOCA, the low pressure coolant injection (LPCI) logic for the

REE Systea calls for the injecticn of water from four BAR pu=ps through

an unbroxen recirculation loop to the reactor vessel. A single active
component fallure in this lozic could result in incorrect loop seleciion
and direct 2ll four R-R pu=ps to flow to the break, A break in the racir-
culation loop discharge line is the liriting situation. A significan:
increase in total systen flcs above the design condition will resul: due
to the loss of recirculation loop jet pu=p flcou resistanse (which con-
stitutes over 50 percent of the total systea flow resistance). The resulting
flow has been shown by calculations to exceed the runcut capacity of the
pumps, as deternined from the puzp manufaciurer's test data. A single
fallure in the logic could 2lso result in four PR pi=ps inject ing into
both recirculation loops simulteneously, with one loop broken. This is the
limiting case.

Apother single failurs that was considered, and found to be less lizmiting
vas the case wnere the loop selection was parformad correctly for a
recirculation lins break, but the recirculztion pu=p discharge valve in
the unbreken loop fails to close. This resulis inm 2n zdditional flcw vath
through the recirculation pu=p to the reactor vessel. This vath is in
parallel with the norzal one thrcugh the jet pu=ps, but has 2 much lcser
flow resistance. This could also result in RER pu=p coeration in excess
of design runout, but it is not the 1limiting case.
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The RER injection mode is not needed for short-term core cooling for either
of the two cases discussed. However, the operation of ths UR pu=ps in
excess of design runout presents a potential challenge to tke avalladility
of the pumps since they are needed for long-tera contaipz=ant coolinz. A
ninioum of two RAR pumps and associated heat exchangers cust be oparable
for long-term containmant cooling.

Descrintion of Corrective Action 3

An orifice will be installed in the discharze viving of eazech R=R pu=D.

The orifices will be sized so that thres Daos will supoly adsguate flow

in the LFCI mode to maintain fuel temparature balou estadblished limits,

They will also provide the necessary flow resistance +o braveat the four

RIR pu=ms from exceeding their design runout flcv capability followin

the worst case single failure. Confirmatory tests will ba conducted with

the orifices installed to cozpare the required RE system flow characteristics
with the acutal characteristics. Results of the confor=atory testing will

be included in a final report. |

Means Taksn to Prevent a2 Recurrence

The addition of pump discharge orifices will correct tha éasign deficiency
and thus eliminate the POssibility of R:R pump op2ration in excass of desigm
runout due to the postulated single failure.






