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Attached is Northeast Nuclear Energy Company (NNECO) Justification
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Millstone Nuclear Power Station, Unit No. 3
Probabilistic Safety Study

BACKGROUND

This summarizes calculations which have been performed in support of
assumptions made in the Millstone Unit 3 Probabilistic Safety Study (PSS).
Specifically, one important assumption which was made in the study is that,
because of the large capacity of the refueling water storage tank (RWST) at MP.
3, RWST depletion and core uncovery could be extended beyond a day if
emergency core cooling (ECC) recirculation failed during a small loss-of-coolant
accident (LOCA). For this to be the case, the operator would need to identify
the loss of ECC recirculation capability early on and take measures to conserve
RWST Inventory as prescribed in the emergency operating procedures. The
necessary operator actions would involves

1) termination of quench spray as early as possible, -

2) cooldown/depressurization of the primary side using the secondary
side,

3) reduction of safety injection flow.

ANALYSES

Three scoping calculations were first performed to determine the relative
importance of quench spray flow rate on RWST depletion. These calculations
were very similar to those performed in the PSS for small LOCA/ recirculation
failure (2-inch break,1 ECCS train), and indeed used the MARCH 1.1 SL
sequence input as a base. The loput was modified to take full credit for the
RWST capacity, as opposed to conservative assumptions made in the PSS. In
Cases 1 to 3, the quench spray flow rates were varied and the times to RWST
depletion and core uncovery were noted (see Table 1).

In Case 1, a quench spray flow rate of 4000 GPM was assumed, whlic Case 2
assumed an effective flow rate of 1000 GPM, and Case 3 assumed no quench
spray. In these calculations, there was no recirculation spray assumed; however,
the timings are independent of recirculation spray assumptions. Figure I shows
containment pressure response.

These calculations clearly show the importance of reducing / terminating quench
spray in order to extend +he core uncovery time (given failure of ECC
recirculation).

Case 4 was also performed using the MARCll code with the important
assumption that ! quench spray and 2 recirculation sprays are available. Under
these assumptions, containment returns to subatmotpleric conditions in less than
I hour. If quench spray were terminated at this tir r, the need to go onto ECC
recirculation would be extended to greater than 16 hours. One should note that,
although the assumption regarding recirculation sprays affects the containment
depressurization rate, it does not af fcct the analysis of core uncovery time.

Finally, Case 5 represents the best estimate analysis of time to RWST depiction
assuming that operator action OA-2 in the small 1,0CA event tree was

.
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successful. The calculations were performed by hand assuming a range of break
geometries and number of available trains of quench spray and ECCS. Asin
Case 4, quench spray is assumed terminated at I hour.

The results show that 10 to 12 hours are available from the time of ECC
switchover (Indication of ECC recirculation failure) to RWST depletion. Possible
recovery actions could include replenishing RWST or restoration of ECC
recirculation. Core uncovery, assuming no corrective action, would occur in the
18 to 27 hour time frame. Again, this is for the limiting 2-Inch break, and more
time would be available for smaller breaks. These results are also independent
of the assumptions made regarding recirculation spray.

CONCLUSIONS
|

The results Indicate that, assuming operator action to depressurize the primary
system and terminate quench spray, at least 10 to 12 hours would be available to
take corrective actions. Core uncovery would not occur until at least 18 to 27
hours. Of the two measures, quench spray termination and primary
depressurization, early termination of quench spray is by far the more important.
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TABl.E1. SMALLLOCA/RECIRCFAILURETIkYbG.
(HR)

~ . ,.

CASE 1.' CASE 2 CASE 3 CASE 4 CASE 5

QUENCH SPRAY ON 0.'2B 0.25- -- 0.25 0.25
'

< - -
,

,
, _

,

RECIRC SPRAY ACTIVATED
'

^

0.33 0.33- x
'

-- - --

,

SWITCH 0VER TO ECC 2.3 6.0' -11.0 8.6 ' 6-13
''

RECIRCULATION (SIGNAL) >.

4.b
,

kWST DEPLETION 9.6 19.0 16.0 16-25
.

CORE UNC0VERY 543 11.3: 21.0 18.0 18-27
.

. .

W
r,

,

CASE 1: litrainquenchspIay(400dGPM),norecircspray,noprimarydepressurization. "*

. CASE.2: Quenchspraycycledoffandontoaneffective1000GPM,norecircspra'y,no
primary depressurization.

CASE 3: No quench or recirc sprays, no primary depressurizatioh. -

CASE 4: 1 train quench spP4y at 4000 GPM operates until contaihment returned subatmospheric
at I hr, 2 reciredlation spray pumps, no primary depressurization.

CASE 5: Quench spray operating until 1 hour, primary system coofdown and depressurized over
3 hr period, w cr W/o recirc spray.
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