


http://www.jaea.go.jp/index.shtml

319-1195 2 4

029-282-6387, Fax 029-282-5920 

319-1195 2 4

This report is issued irregularly by Japan Atomic Energy Agency 
Inquiries about availability and/or copyright of this report should be addressed to  
Intellectual Resources Section, Intellectual Resources Department,  
Japan Atomic Energy Agency 
2-4 Shirakata Shirane, Tokai-mura, Naka-gun, Ibaraki-ken 319-1195 Japan 
Tel +81-29-282-6387, Fax  +81-29-282-5920 

© Japan Atomic Energy Agency, 2008



�

JAEA-Data/Code　2008-004JAEA-Data/Code 2008-004 



ii

JAEA-Data/Code　2008-004JAEA-Data/Code 2008-004

User�s Manual of SECOM2-DQFM: 
A Computer Code for Seismic System Reliability Analysis 

Qiao LIU, Ken MURAMATSU and Tomoaki UCHIYAMA*

Nuclear Facility Safety Research Unit 
Nuclear Safety Research Center, Japan Atomic Energy Agency 

Tokai-mura, Naka-gun, Ibaraki-ken 

(Received January 11, 2008) 

This is the user�s manual of SECOM2-DQFM, which is developed for seismic reliability 
analysis of complex engineering systems, such as nuclear power plants.  

Given that the seismic hazard curve of the location site of a plant and the fault tree / 
event tree (FT/ET) models of this plant were known, if the capacities and responses of 
components were available, the conditional occurrence probability (or frequency) of the top 
event of the FT models could be estimated with SECOM2-DQFM. In addition, the importance 
of each basic event as well as the occurrence frequency of each accident sequence could also 
be obtained.In order to evaluate the concurrent failure probability of multiple components 
due to earthquake, the method of Direct Quantification of Fault Tree using Monte Carlo 
simulation (DQFM) is adopted in SECOM2-DQFM. In this method, the capacity and response 
of each component are generated from their probability distributions. Then the capacities (as 
well as responses) of several components are made correlated following a given set of 
correlation rules.  

As a user manual of SECOM2-DQFM, this report is organized as follows. Chapter 1 
gives a short summary of SEOM2-DQFM. Then how to combine and execute SECOM2-DQFM 
is described in Chapter 2. Further, how to prepare the original SECOM2 format input data is 
written in Chapter 3. Finally, how to prepare the NAMELIST format input data is given in 
Chapter 4.  

For the convenience of overseas users, the English version of this report is published as 
a separate report. 

Keywords: Seismic Probabilistic Safety Assessment, Seismic System Reliability Analysis, 
Fault Tree, Event Tree, Monte Carlo Simulation, Correlations of Component Failures 

Computer Simulation and Analysis of Japan Co., Ltd.
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( )      ( ) ( )
ICRFLG   I  
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       (SAMERND CORCTBK )
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       =2, 
       (LOHDATA SAMERND CORCTBK )
IMTSEQ   I  
       =0, 
       =1, 
       (ETDATA SEQGRP )
IMTIMP   I  
       =0, 
       =1, 
       (IMPDATA )
IFLGLTN   I  LHS
       =0, 
       =1, LHS ( )
IINP1    I  
       =0, 
       =1, 
IINP2    I  
       =0, 
       =1, 
IINP3    I  
       =0, 
       =1, 
IINP4    I  
       =0, 
       =1, 
IOUP1   I  
       =0, 
       =1, 
IOUP2   I  
       =0, 
       =1, 
IOUP3   I  
       =0, 
       =1, 
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( 30 )
( )      ( ) ( )
MCGOUP   I  
CGOUNM(I)  I  

SECOM2-DQFM
2

( )      ( ) ( )
BADS    R  (gal) 
IREPR   I  

gal

( )      ( ) ( )
NOFSLV   I  
SEISML(I)  R  (gal)

( )      ( ) ( )

ITYPHZD   I  
       =0, 

=1,
ISLVL    I  
SLVL(I)   R  
HAZD(I)   R  
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FT
SECOM2-DQFM

GTNAME(1)
8

( )      ( ) ( )
MGATE   I  
GTNAME(I)  A8  
GTTYPE(I)  A4  (AND OR)
NIN(I)    I  GTNAME(I)
       
INNAME(J,I)  A8  GTNAME(I)
       

FT III.9.0 FT

( )      ( ) ( )
NTCOMP   I  
KNAME3(I)  A8  
IKNAME3(I)  I  

(ICAPFLG)

( )      ( ) ( )
KTCOMP I 

ICAPFLG=1 3
KNAMED(I)  I  
       (
       SECOM2 )
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ICAPFLG(I)  I  ID 1 3
       (SECOM2 1 3
       NAMELIST )
DESRES(I)  R  (gal)
CMEDI(I)   R  
CRAND(I)   R  
CUNCE(I)  R  
RMEDI1(J,I)  R  J F1
RRAND1(J,I)  R  J F1
RUNCE1(J,I)  R  J F1
RMEDI2(J,I)  R  J F2
RRAND2(J,I)  R  J F2
RUNCE2(J,I)  R  J F2
RMEDI3(J,I)  R  J F3
RRAND3(J,I)  R  J F3
RUNCE3(J,I)  R  J F3
RMEDI4(J,I)  R  J F4
RRAND4(J,I)  R  J F4
RUNCE4(J,I)  R  J F4

J=1
(SECOM2

)

SECOM2
(

)

ICAPFLG=4
KNAMED(I)  I  
       (
       SECOM2 )
ICAPFLG(I)  I  ID 4
PROBIN(I)  R  
IRAND(I)   R  
IUNCE(I)   R  
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ICAPFLG=5
KNAMED(I)  I  
       (
       SECOM2 )
ICAPFLG(I)  I  ID 5
MLEV(I)   I  (=2)
SLEVEL(J,I)  R  J=1 DIPRBE(1,I) (gal)
       J=2 DIPRBE(2,I) (gal)
       ( 0.0) 
DIPRBE(J,I)  R  J=1
       J=2

ICAPFLG=6
KNAMED(I)  I  
       (
       SECOM2 )
ICAPFLG(I)  I  ID 6
MLEV(I)   I  ( )
SLEVEL(J,I)  R  DIPRBE(J,I) (gal)
DIPRBE(J,I)  R  

( )
( )

F1 F4 5 ( )

( )      ( ) ( )
NUMCG   I  
CRGPNM1(I)  A8  
ICORFLG(I)  I  I
       =1, 
       =2, F1
       =3, F2
       =4,  F3
       =5,  F4
NUMC(I)   I  I
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CCOMPN(J,I) A8  I

( )      ( ) ( )
CFGNUM   I  
IGCAL(I)   I  I
       =1 
       =2 
CGNAME(I)  A8  I
IGNUM(I)  I  I
CRFNM1(J,I)  A8  I

( )

( I=1 I=2 )
( )       ( ) ( )
ISCRG(I)   I  
SCRGRP(J,I)  A8  
ISCRGC(J,I)  I  J
SCRCOM(K,J,I) A8  J
ISCR(I)   I  
SCRGP1(L,I)  A8  1
SCRGP2(L,I)  A8  2
RGPFAC(L,I)  R  SCRGP1(L,I) SCRGP2(L,I)

ET ET
(FT )

( =0 =1)
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( =1 =0)

( )       ( ) ( )
NSYS    I  ET
SNAM(I)   A8  I
NTAC    I  
ACNAM(I)  A8  I
NISEQ(I)   I  I
CANAM(J,I)  A8  I J
ISEQ(J,I)   I  CANAM(J,I)
       =0, 
       =1, 

ET

( )       ( ) ( )
NGROUP   I  
GROUP(I)  A8  I
NGRPIN(I)  I  GROUP(I)
GRPSEQ(J,I)  A8  GROUP(I) J

( )       ( ) ( )
NTAC2   I  
       =0, 
       =NTAC, 
NCCVFP(I)  I  I
CCVFP(J,I)  R  I J
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( )       ( ) ( )
NTAC3   I  
       =0, 
       =NTAC, 
NSTERM(I)  I  I
STERM(J,I)  R  I J
       

( )

( )       ( ) ( )
IOUT    I  FT
IKIN    I  
       =1, RAW 
       =2, FV 
       =3, RRW 
ISNU    I  ( )
NCIM(I)   I  I
COMIN(J,I)  I  I J

3 SECOM2 NAMELIST
4.1
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