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Severe Accident Sequence
Screening Criteria for Nuclear
Power Plant

LIU Tao, YU Yu, TONG Jiejuan, ZHAO Jun

Institute of Nuclear and New Energy Technology, Tsinghua
University, Beijing 100084, China

Abstract  Severe accidents prevention and mitigation is an
important safety issue for new generation Nuclear Power Plant
(NPP). This paper mainly focuses on the severe accident dominant
sequences screening criteria when performing NPP severe accident
management and study, including qualitative and quantitative
criteria and their understanding. On this basis, a set of severe
accident dominant sequence screening criteria is recommended for
Chinese nuclear power plant severe accident study. Using this set of
criteria to Advanced Passive Pressurized water reactor (AP1000)
standard design is also attempted to show criteria’s applicability. It
is shown that severe accident sequence screening criteria should be
described both qualitatively and quantitatively. From the qualitative
point of view, the selection of severe accidents should be based on
nuclear power plant state definition. Sequences which may lead to
core damage or containment bypass and have most serious
consequences in the range of beyond design basis accidents should

be selected. From the quantitative point of view, absolute and
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relative values corresponding to severe accidents risk should be
identified. At the same time, steep side effect combined with the
outcomes of deterministic analysis and engineering experience
should be considered. The screening results derived from the
proposed screening criteria application on advanced reactor AP1000
are basically consistent with that given in AP1000 probabilistic
safety assessment report.
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R AP1000 6) )
- AP1000 1
2.1 20 - ,AP1000 (
AP1000 ( ) (Core Damage Frequency,CDF)  5.09x107/ R
N N , 2.41x107/ H
, , (Large Release Frequency, LRF)  5.94x10%
° , 1.95x10°*
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1 5%
Table 1 Sequences which contribute to CDF beyond 5%
CDF/10°® CDF 1% v
. , . (CMT)
1 6.88 13.52 2esil-07
, (IRWST)
2 6.26 17.66 2rllo—09 s
(ADS) : ,ADS CMT
3 2.13 8.82 3dsad-08
4 1.98 8.23 3dsil-08 , ,CMT
;¥ [6] , 0
Note: *, here sequence identifiers are the same as those in reference [6] to make comparison easier.
2 5%
Table 2 Sequences which contribute to LRF beyond 5%
PDS LRF/107 LRF 1%
ATWS
1 BP 3A 4.08 20.9
2 BP 6 3.78 19.4 SGTR ,
CFE 2E 2.67 13.7 ,
4 CFE 3D 2.05 10.55 , 5
5 BP 1A 2.04 10.5 '
6 CFE 3C 0.997 5.1
7 CFE 3D 0.991 5.0 ' ' '
: BP ;CFE ;PDS ;3A.6.2E.3D 1A 3C

o

Notes: BP, represents bypass containment release category; CFE, represents early containment failure release category; PDS, represents plant damage state,

and identifiers 3A, 6, 2E, 3D, 1A and 3C are explained in the "sequence description".
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2.2 AP1000
AP1000 34 LRF 5%
7 34.4 , (Anticipated Tran-
, 12 sient Without Scram, ATWS)
o , , o 3.
3 AP1000
Table 3 AP1000 severe accident sequence screening comparison
AP1000PRA
AP1000
< PDS PDS
0 3A- 3A BP ATWS '
1 3BE- 2E s
2 3BE- 2E 2E CFE
3 3BL- 2L
4 3BR- 2R
5 3C- 3C
6 3C- 3C 3C CFE
7 3D- 3D
8  3D- » o Y ’ ’ =
9 6E- 6 6 BP SGTR s
10 6L— 6 6 BP
11 1AP 1P
12 1A 1A 1A BP s
¥ AP1000 , PDS
Notes: *, PDS identifier combined with containment state is used to explain accident class.
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