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> Summary of previous loss of coolant
accident (LOCA) probability estimates

> Reason for closeness of LOCA probabilities
> Estimation with leak rate detection

> Statistical extrapolation of leak rate
detection impact
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Some Notes about LOCAs
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* Previous analyses have shown that LOCA defined by crack opening
area (COA) and by leak rate were close for medium-break (MB) LOCA
and large-break (LB) LOCA. The assumption of a circular crack to
estimate leak rate from COA is reasonable.

* More variation for small-break (SB) LOCA as outlined in the
probability plot

* In addition, MB LOCA and LB LOCA are large (1,500 and 5,000 gpm,
respectively), and both require a large crack that is close to being
unstable and leading to rupture
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Leak rate increases quickly once reaching
~100 gpm, leading to small variations in

the LOCA probabilities
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* No occurrence of LOCA with leak With LRD - No Inspection
rate detection of 1 gpm or 10 gpm
over 100,000 realizations
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conservative rule of 3 (95% that L£07 : {
true probability is lower than 3/n, LE0s
with n being the sample size) e

* May be a lot lower, but each order w2 —————
of magnitude in accuracy requires Time (yr)

a sample size 10 times larger
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* The leak rate one timestep prior to

reaching a LOCA limit (i.e., 100 gpm, 1

1,500 gpm, and 5,000 gpm o
respectively for SB-, MB-, and LB- 0 —
LOCA) .

0.6

 Cumulative distribution function can
be used to extrapolate likelihood of a
leak rate of 1 gpm or 10 gpm on the
prior time step

* Conservative because (1) prior time- 0
step is used, and (2) time step is 1
month

P(leak rate <= L)
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Statistical Extrapolation of LOCA with
Leak Rate Detection

e Conservative fit of lognormal distribution

(predicting higher probability for lower leak

rate)

 Statistical extrapolation may not necessarily

be realistic

* Conditional on having a LOCA, the
probability of which is already low
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e Resulting estimates are much With LRD - No Inspection

lower than NUREG-1829 values 101
(LB-LOCA within 10™*°range) g .o .
* Would require very large s B — T o
sample size (10 million 5 L |0 e feuely g —
realizations for LOCA occurring g e o
at least once g 1en o s ot msiocs
) . § LEA13 f . BI-LBLOCAﬂ
* But results from extrapolations & e
are based on few data (one new -
data point may have a big "o 10 0 o w0 s0 e s 7
Time (yr)

impact on the extrapolations)
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The results are consistent with prior xLPR runs

The statistics presented are as expected when looking
at the raw data

Due to extremely low probabilities, estimating leak
rate detection impact numerically may not be
practical

While not perfect, statistical extrapolations can be
used to increase confidence in the results
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