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Quantification of Large Early Release
Frequency using Simplified Containment Event Tree
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Abstract
In this paper, the DLERF and the incremental conditional large early release probability(ICLERP) on
the change of allowed outage time for the major safety systems of Ulchin Units 3&4 are quantified to
identify the possibility of application for the quantification method of the large early release
frequency(LERF) using simplified containment event tree. The quantification results using simplified
event tree are larger than those using traditional detailed method except some systems. The
quantification method using simplified containment event tree can be used for approximately estimating

LERF in place of traditional Level 2 PSA approach.
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: STC 18(V-sequence), 19(Steam Generator Tube Rupture)

: STC 16(Isolation failure— Succeed), 17(Isolation failure — Fail)
( / . ): STC 4(early containment failure — rupture), 14(alpha mode
failure)
2.2
[ 2] 3
1 . 3[ 2, 4]
(CIONB), (RCSDP),
(CDAVB), (NISGT),
(NCFVB), (NPFEF) . 3

1) PATH-4 = Level 1 CDF*/CIONB*/RCSDP*CDAVB*NCFVB*NPFEF

2) PATH-8 = Level 1 CDF*/CIONB*RCSDP*CDAVB*/NISGT*NCFVB*NPFEF
3) PATH-10 = Level 1 CDF*/CIONB*RCSDP*CDAVB*NISGT*NPFEF

4) PATH-12= Level 1 CDF*CIONB*NPFEF

“ /n

CIONB: containment isolation or not bypassed
RCSDP: RCS depressurized

CDAVB: core damage arrested without vessel breach
NISGT: no induced steam generator tube rupture
NCFVB: no containment failure at vessel breach

NPFEF: no potential for early fatalities
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1 22 “RCSDP”
NUREG/CR-6595[ 2 ]
, 2 3,4 PSA[ 3]
[ 310 ] (SIT), (CSS), (SCs),
(LPSIS), (EDG) [ 3 10]
y H y il (ESWS)!
(ECWS), (Cccws) KIRAP[ 7 ] ,
(cut-off) 1 PSA 1.0E-11
1 1 2
1 2
2
1
2
1 2
1 2
1
LERF DLERF | DLERF
(
- )
1201E-6 | 8.608E-9 | 2.653E-8 | 1.236E-6 LERF-
LERF
1 | 1.208E-6 | 8.674E-9 | 2.688E-8 | 1.243E-6 7.0E-9
2 | 1.204E-6 | 8.674E-9 | 2.673E-8 | 1.239E-6 3.0E-9
1201E-6 | 8.638E-9 | 2.658E-8 | 1.236E-6 0
1 | 1.208E-6 | 8.688E-9 | 2.693E-8 | 1.244E-6 1.0E-9 1.0E-9
* 2 | 1.204E-6 | 8.674E-9 | 2.673E-8 | 1.239E-6 0 0
1205E-6 | 8.776E-9 | 2.685E-8 | 1.241E-6 5.0E-9
1 | 1.211E-6 | 8.812E-9 | 2.723E-8 | 1.248E-6 5.0E-9 0
2 | 1.207E-6 | 8.812E-9 | 2.686E-8 | 1.243E-6 4.0E-9 -1.0E-9
* %

*:8IT, CSS, SCS, LPSIS, EDG, **:

-SIT, CSS, SCS, LPSIS, EDG
-CSS, SCS, LPSIS, EDG, ESWS, ECWS, CCWS
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LERF LERF ;) (

CSSA 1.206E-6 | 9.733E-9 | 2.872E-8 | 1.244E-6 | 8.0E-9 3.688E-11

1214E-6 | 1.027E-7 | 1.294E-7 | 1.446E-6 | 2.03E-7 | 9.36E-10 8.99E-10

1205E-6 | 1.027E-7 | 9.545E-8 | 1.403E-6 | 1.64E-7 | 7.56E-10 7.19E-10
CSSB 1203E-6 | 9.785E-9 | 2.849E-8 | 1.241E-6 | 5.0E-9 2.306E-11

1212E-6 | 1.03E-7 1.306E-7 | 1.451E-6 | 2.08E-7 | 9.59E-10 9.36E-10

1205E-6 | 1.03E-7 | 9.564E-8 | 1.404E-6 | 1.68E-7 | 7.75E-10 7.52E-10
SCSA 1.688E-6 | 4.432E-8 | 6.744E-8 | 1.8E-6 5.64E-7 | 2.601E-9

1.658E-6 | 4.83E-8 | 8.242E-8 | 1.789E-6 | 546E-7 | 2.52E-9 -8.1E-11

1.658E-6 | 4.83E-8 | 7.296E-8 | 1.779E-6 | 5.4E-7 2.49E-9 -1.11E-9
SCSB 1.709E-6 | 4.668E-8 | 8.185E-8 | 1.838E-6 | 6.02E-7 | 2.776E-9

1675E-6 | 5.11E-8 | 9.006E-8 | 1.816E-6 | 5.73E-7 | 2.64E-9 -1.36E-10

1.672E-6 | 5.11E-8 | 8.002E-8 | 1.803E-6 | 5.64E-7 | 2.60E-9 -1.76E-10
LPSISA 1.619E-6 | 4.013E-8 | 5.141E-8 | 1.711E-6 | 4.75E-7 | 2.191E-9

1.622E-6 | 4.443E-8 | 6.77E-8 1.734E-6 | 491E-7 | 2.26E-9 6.9E-11

1.618E-6 | 4.561E-8 | 5574E-8 | 1.718E-6 | 4.82E-7 | 2.22E-9 29E-11
LPSISB 1.620E-6 | 411E-8 | 5386E-8 | 1.715E-6 | 4.79E-7 | 2.209E-9

1.624E-6 | 4.561E-8 | 6.95E-8 1.739E-6 | 496E-7 | 2.29E-9 8.1E-11

1.619E-6 | 4561E-8 | 5.671E-8 | 1.721E-6 | 4.82E-7 | 2.22E-9 11E-11
SIT 1A 1.201E-6 | 8.61E-9 | 2.653E-8 | 1.236E-6 | O 0

1.208E-6 | 8.674E-9 | 2.688E-8 | 1.243E-6 | O 0 0

1.204E-6 | 8.674E-9 | 2.673E-8 | 1.239E-6 | O 0 0
SIT 1B 1.201E-6 | 9.27E-9 | 2.688E-8 | 1.237E-6 | 1.15E-9 1.418E-12

1.208E-6 | 9.443E-9 | 2.721E-8 | 1.245E-6 | 2.0E-9 2.466E-12 1.048E-12

1.204E-6 | 9.443E-9 | 2.729E-8 | 1.241E-6 | 2.0E-9 2.466E-12 1.048E-12
SIT 2A 1.201E-6 | 9.27E-9 | 2.688E-8 | 1.237E-6 | 1.15E-9 1.418E-12

1.208E-6 | 9.443E-9 | 2.721E-8 | 1.245E-6 | 2.0E-9 2.466E-12 1.048E-12

1.204E-6 | 9.443E-9 | 2.729E-8 | 1.241E-6 | 2.0E-9 2.466E-12 1.048E-12
SIT 2B 1201E-6 | 9.27E-9 | 2.688E-8 | 1.237E-6 | 1.15E-9 1418E-12

1208E-6 | 9.443E-9 | 2.721E-8 | 1.245E-6 | 2.0E-9 2.466E-12 1.048E-12

1204E-6 | 9.443E-9 | 2.729E-8 | 1.241E-6 | 2.0E-9 2.466E-12 1.048E-12
EDG 1A 1576E-6 | 4.616E-8 | 1.195E-7 | 1.742E-6 | 5.06E-7 | 3.333E-9

1638E-6 | 5.215E-8 | 1.828E-7 | 1.873E-6 | 6.3E-7 4.5E-9 1.167E-9

1299E-6 | 5.215E-8 | 7.341E-8 | 1.424E-6 | 1.85E-7 1.22E-9 -2.113E-9
EDG 1B 1564E-6 | 4.477E-8 | 1.16E-7 1725E-6 | 489E-7 | 3.221E-9

1.624E-6 | 5.052E-8 | 1.769E-7 | 1.851E-6 | 6.08E-7 | 4.0E-9 7.79E-10

1.298E-6 | 5.052E-8 | 7.202E-8 | 1.421E-6 | 1.82E-7 1.199E-9 -2.02E-9
EDG 1E 1541E-6 | 4.208E-8 | 1.094E-7 | 1.692E-6 | 4.56E-7 | 3.004E-9

1.595E-6 | 4.72E-8 1.652E-7 | 1.807E-6 | 5.64E-7 | 3.715E-9 7.11E-10

1297E-6 | 472E-8 | 6.928E-8 | 1.413E-6 | 1.74E-7 1.146E-9 -1.858E-9
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