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A Study on the Uncertainties Considered in the Establishment of
Probabilistic Safety Criteria for Nuclear Power Plants
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Abstract

In order to give the technical basis to the safety goals which are proposed from the
regulatory aspect for domestic nuclear power plants, the characteristics of technical issues
like uncertainties, occurred in developing probabilistic safety criteria(PSC) and in defining the
risk concept have been investigated. Based on the categorization of root causes of each
uncertainty occurred during calculation of the PSC measures like core damage frequency, a
simple uncertainty calculation and some PSC comparison studies for various plant types have
been performed. As a result, it was found that the analysis quality inadequacy, modelling
error, and database incompleteness, which could be generally occurred during PSA, are major
factors causing increase of the bias/deviation of the PSC measures at final stage.
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E 3 &1 345 7] HAMALE 74 A9
sTc| wm= GI;ISOb(l;) Csl (%)| Te0x(%) W L
1 2.33e-6 1.6 0.006 0 Melt stop sequence
2 | 3.40e-6 14 0.01 0 Rx-vessel failure with containment integrity
3 | 1.30e-8 97 04 4.0 Early leak failure
4 | 1.80e-8 100 3.0 21 Early rupture failure
Late leak with coolable debris ex-vessel &
5 w - - - successful recirculation sprays (no
sequences)
6 | 2.90e-7 94 0.2 0 Late leak failure
7 | 41909 - ~ ~ Similar to.STC 8 (0.2% of STC 8)
except recirculation spray availability
8 | 1.61le-7 94 0.2 1.5 Late leak failure
Late rupture with coolable debris ex-vessel
9 - - - - & successful recirculation sprays (no
sequences)
10 | 1.46e-7 100 05 0 Late rupture failure
11 | 1.40e-9 - - - Similar to.STC .12 (0.4% of S.TC. .12)
except recirculation spray availability
12 | 7.80e-8 96 0.09 1.3 Late rupture failure
13 | 1.62e-7 92 0.1 5.3 Basemat melt-through
14 | 7.33e-9 96 9 0 Alpha mode containment failure
15 | 4.92e-7 6.3 0.02 0 Containment failure prior Rx-vessel failure
16 | 5.40e-9 100 2.6 0 Isolation failure with successful recir. spray
17 | 2.76e-9 95 13 6.5 Isolation failure w/o recirculation spray
18 | 1.20e-9 30 0.2 0 Interfacing systems LOCA
19 | 1.19e-6 95 13 0 SGTR
(F1) AgH o FA s
% 4. €7 34%7] LERF (JFALA) AlLb4 7

At 5 ARA (Vyr) Hl a1
LERF 1.39e-6 STC 3, 4, 13, 14, 17, 19 &7
TENRE WEE (I A 6.22e—6 STC 1, 2, 15
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CDF of CE Type Plants

0.0003
0.00025
0.0002

&
8 0.00015
0.0001

0.00005

ANO 2 CALVERT PALO VERDE FORT MILLSTONE 2 PALISADES ~ SAN ONOFRE  ST. LUCIE 1 ST.LUCIE2 WATERFORD 3 YGN 3&4
CLIFFS 1&2 1,2,&3 CALHOUN 1 283
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Internal Event CDF Deviation (W Plants: 3 Loop
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