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Study on Level 2 PSA Release Categories and Selection of
Representative Accident Sequence in Nuclear Power Plants
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Abstract: Domestic nuclear power projects such as AP1000, EPR and HPR1000 have used the
level 2 PSA source terms for the emergency input, but there is no clear operational methods for the
division of level 2 PSA release categories and the selection of representative accident sequences for
each release category, and further research is required. Comparing the level 2 PSA release
categories and the selection of representative accident sequences for each release category of
domestic advanced nuclear power plants, taking a domestic generation III advanced pressurized
water reactor nuclear power plant as an example, the source terms were calculated for 4 different
accident sequences that selected from a release category based on frequency and consequences. The
results show that the source results of different accident sequences are quite different. It is
recommended that the release category be divided into application-oriented and iterative according
to the analysis purpose, and multiple accident sequences should be selected for the same release
category for comparative analysis to demonstrate reasonable release categories and
representativeness of accident sequences.
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Tab. 1 Release Categories of AP1000, EPR and HPR1000
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2 PSA 3 ]
Tab.2 Level 2 PSA Release Categories of Case NPP Tab. 3 Timing of Accident Sequence
1 2 3 4
RC101 710 710 261 261
RC201 650 1207 1207 7972 7972
RC301 IVR 1207 1207 7972 7972
RC303 EUF 241920 224640
RC305 241920 224640
Rl 3 EUF 672h  624h
RC403
2 4 672 h
RC501
RC502 62.4h
RC503 2.3
RC601 2.3.1 17
RC701 3
RCS801
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Tab.4 Name of Containment Node
IVR
1 10
2 11
EUF 3 12
4 4 4 1 13
5 2 14
IVR 6 3 15
7 SG 1 16
8 SG 2 17
EUF 9 SG 3
1 m’
3 4 2.3.2 3
1 MAAPS5
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6 72 h
Tab. 6 Release Fraction to Environment after 72 h of
Accident
2 1 2 3 4
7.07x10" | 9.94x107" | 4.62x10" 9.42x10™"
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EUF
5 24 h
Tab. 5 Release Fraction to Environment after 24 h of
Accident 24
1 2 3 4 1
3.29x107 | 3.29x107° | 2.98x107° | 2.98x107
Csl 1.19x107 | 1.19x107 | 1.18x107 | 1.18x107
TeO, 8.49x10° | 8.49x10° | 1.05x107 | 1.05x107
SrO 9.12x10™° | 9.12x10™"° | 7.13x10° | 7.13x107
MoO, 1.55x10% | 1.55x10° | 4.29x10® | 4.29x10®
CsOH 7.50x10° | 7.50x10°® 1.12x107 1.12x107 3 1 2
BaO 3.48x10° | 3.48x10° | 1.46x10° | 1.46x10° 3 4
La,0s 225x10™"" | 2.25x10™"" | 1.01x10"° | 1.01x10™"°
CeO, 8.74x107"" | 8.74x10"" | 5.48x107"" | 5.48x10"°
Sb 5.59x10° | 5.59x10° | 6.89x10® | 6.89x10®
Te, 0 0 0 0
U0, 0 0 0 0




154

Vol.42. No.3. 2021

EUF

EUF

W N W

GB/T 17680.1-2008 [S].
2008: 1-3.
[2] .
HADO002/01-2019[S]. 2019:
10-15.
[3] International Atomic Energy Agency. Development and

application of level 2 probabilistic safety assessment for
nuclear power plants: SSG-4[R]. Vienna: IAEA, 2010

(4] .
0. 2016, 37Q2):
97-101.



