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Level-1 PSA on Large Fast Breeder Reactor (II)
Evaluation of PLOHS Frequency with the Water Steam System with
‘ Decay Heat Removal Capability

Kazumasa Hioki*

Abstract

The Systems Analysis Section has been performing a probabilistic Safcty
- Assessment (PSA) on a large fast breeder reactor (FBR) since JFY 1992. The
objective of the study is to apply the PSA method to a plant in a conceptual design
stage, develop system models, perform quantitative analyses and systematic
evaluation, supply valuable insights to enhance reliability and safety, and reflect
them to the basic design.

The plant analyzed is 'a 600MWe class large FBR desxgned by the Plant
Engineering Section in the "Large FBR design study" that has been performed
since JFY 1990. ‘

Thy failure probability of the Decay Heat Removal System (DHRS) can be
reduced approximately two orders if the Water Steam System (WSS) can remove the
decay heat for the first 24 hours. The frequency of PLOHS, however, is not
reduced to less than one third because the WSS cannot be used for some initiating
events and the PLOHS frequency is dominated by the failure probability of DHRS
without the WSS. The failure probability of DHRS is dominated by the common
cause failures (CCFs) of vanes, dampers and valves around the air-coolers in the
Auxiliary Cooling System (ACS). Therefore it is most important to eliminate the
CCFs. ‘

Assuming that the CCFs have been eliminated by diversifying the
components, the frequencies of PLOHS were evaluated. - An analysis has shown
that if the WSS can remove the decay heat alone, the PLOHS frequency is reduced
approximately two orders. In this' case the PLOHS frequency is dominated by the
failure probability of the DHRS right after the reactor shutdown. The most
cffective way to reduce the PLOHS frequency is to increase the redundancy of Lhe
DHRS for the first few hours after reactor shutdown

It is known through the experience of preceding plants that the success
criteria can be relaxed to one loop natural circulation instead of forced circulation
in the best estimate evaluation. It was shown that under such condition, the

PLOHS frequency can be as low as 10'7 per reactor level.

* Systems Analysis Section, Technology Development Division
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412 TSV HE?&:‘?:—? (1/2)

Code Dscription Value  Unit

001 GENERIC: plant operating rate per year 0.8  No Unit
002 PHTS: Number of PHTS loops 3 No Unit

003 PHTS: Cold leg piping length per loop 0 ft

004 PHTS: Piping length within GV per loop 200 ft

005 PHTS: Piping length outside of G/V per loop 30 ft

006 PHTS AUX: Pump overflow column piping length per loop 100 ft

‘ .007 PHTS AUX: PSOS piping length of overflow line 0 ft
008 PHTS AUX: PSOS number of manual valve in overflow line 0 No Unit

009 PTHS AUX: PSAS makeup line piping length within G/V 10 ft

010 PHTS AUX: PSAS overflow line piping length 10 ft

011 PHTS AUX: PSAS makeup line piping length outside of G/V 200 [t
J' 012 PHTS AUX: No. of PHTS Drain & Vent line Manual Valves per Loop(Fst) 8 No Unit

013 PHTS AUX: PHTS Drain & Vent Line Piping Length within G/V per Loop 90 ft

Tl 014 PHTS AUX: PHTS Drain & Vent Line Piping length outside G/V per Loop 450 ft

’ 015 IHTS: Piping length (Total ; include all 3 loops) 900 fi
?: (16 IHTS: No. of IHX per loop 1 No Unit
;l or7 IHTS: No. of Pumps per loop 1 No Unit
3 018 THTS: No. of Rupture Disks per loop 2 No Unit
d 019 IHTS: Number of SG sodium inlet/outllet valves 2 No Unit
020 IHTS: No. ofSGs per loop (EV, SH) 1 No Unit
‘ 021 IHTS: No. of Isolation MOVs per Loop 2 No Unit

022 [HTS: IHTS Isoladon Valve Bypass Line Piping Length (.LT.4inch) 50 ft
023 IHTS: Isolation Valve Bypass Line, No. of Valves 1 No Unit
: 024 IHTS AUX: Number of CVs in SAGS 1 No Unit
| 025 IHTS AUX: Number of AOVs in SAGS : 2 NoUnit
;' 026 IHTS AUX: Number of Pressurized Tanks in SAGS (pump,ovflw clm,EV,5V) 4 No Unit

! 027 TIHTS AUX: Piping Length of SAGS (.GT.4inch) 200 ft

i 028 IHTS AUX: Pump Overflow Column System Piping Length (.GT.4inch) 100 ft
‘f 029 IHTS AUX: Pump Overfiow Column System, No. of Overflow column per loop 1 No Unit
" 030 IHTS AUX: Pump Overllow Column System, No of Manual Valve per Loop 1 No Unit

—33 —
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Code
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061

Dscription

®4.1-2 79V BEF-5 (2/2)

IHTS AUX: No of Drain Line in IHTS per Loop

IHTS AUX: Drain/Vent Line , Piping Length per Loop

IHTS AUX: Drain/Vent Line , No of Manual Valves

IHTS AUX: Secondary Auxiliary Sodium System Piping Lenglh(Ov(l cim-CV)
IHTS AUX: Sec Aux Sodium System, Piping Length(Makeup line.IHTs;_C\/')

IHTS AUX: Sec Aux Sodium System, No. of Check Valve

'ACS : Piping Length per Loop (.GT.4inch)

ACS : No of Air Cooler per Loop

ACS : No of Control Valves(MOV) per Loop

ACS : Piping Length of Con&ol Valve Bypass Line

ACS : No of Valves in Control Valve Bypass Line

MCS : Piping length within G/V and outside of Reactor Vessel (4 inch)
MCS : Piping length outside of G/V (btwn R/V G/V and Isolation Valve)

MCS : Primary Loop Piping Length

MCS : Number of MCS MOVs outside of G/V

MCS : Number of EM Pumps in MCS Primary Loop

MCS : MCS Vent Line Piping Length

MCS : Number of Manual Valves in MCS Vent Line

Water/Steam:
Water/Steam:
Water/Steam:
Walter/Steam:
Waler/Steam:
Water/Steam:
Water/Steam:
Water/Steam:

Waler/Steam:

No of SH Steam Stop Valves

No of Main Steam Control Valves

Loop Steam Line Piping Lcngth per Loop

Loop Steam Line, No of Steam Drumn per Loop
Loop Steam Li.ne. No of MOVs per Loop

Feedwater System, No of Manual Valves on Drain Lines

Extract Steam Line Piping Length (.GT.3inch ; ull loops)

Extract Steam Line, No of MOVs (all loops)

Extract Steam Line, No of CVs (all loops)

Electrical: No. of Emergency 6.6 kv AC Buses

Electrical: No. of Emergency 110v AC/DC Buses

IHTS AUX: Number of manual valves in SH inlet/outlet line

IHTS AUX: Number of vapor traps in SH inlet/outlet line

Value

10

o

200

240

31

31

300

(o, SN ¥N TR UL R UV

Unit
No Unit
ft

No Unit
ft

ft

No Unit
ft

No Unit
No Unit
ft

No Unit

ft

ft
ft
No Unit
No Unit
ft
No Unit
No Unit
No Unit
ft
No Unit
No Unit
No Unit
ft
No Unit

No Unit:
- No Unit

No Unit
N/U -
N/U
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102 |
103 | 1 REGERIGE 1.6E-3 1.6E-3
- 104
105 %%ﬁyffyz@ﬂ 7.2E-4 7.2E-4
ms%%%ﬁ%%@%*’ 6.7E-1 7.2E-2 7.2E-2
107 %%%gﬂ?%@@% 1.8E-1 7.2E-2 7.2E-2
108 1(%‘%?@.;*&&#% 3.2E-3 3.2E-3
109 |2 REGHARMERD|  2.7E+0 4.9E-1 4.9E-1
uoé%iiﬂ%%@@% 5.1E-2 5.1E-2
111 | 2 REGHREM 5.3E-3 5.3E-3
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113 |REKFEEE 4.7E+0 3.1E-1 3.1E-1
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117
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System Event Tree Edit Program

IE - 101 : Positive Reactivity Insertion seq] Accident
F .Code MR BR DH . :
Code SM |AM ) [mB 06 No.| Category |
| Suc;ess
2 PLOHS
3 | Success
4 ?LOHS
5 | UTOPULOF
6 | UTOPULOF
7 Success
8 PLOHS
9 | UTOPULOF
10 uToP

422 YAFAARY FYY— (EOQFRISERA)

88T-¥6 OTV6NL ONd




System Event Tree Edit Program

gFC;déoa : PHTERLEBKBQE BR MS DH Seq.| Accident
Code SM | RM SB |RB G B A 07 Ne.| Category
i Success
2 PLOHS
3 LORL
4 “LOAL
5 LOARL
6 | Success
7 PLOHS
B8 LORL
9 LORL
10 LORL
11 ULOPI
12 ULdPI
13| Success
14 PLOHS
15 LORL -
16 LORL
17 LORL
18 ULOPI
19 | ULOPI

[X4.2-3

SAFAARY by — (1 REHHRER)

88T-76 OIV6NL ONd
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System Event Tree Edit Program

gFC;diOS . MCS Leiﬁfge = _ _ Seq] Accident
Code SM [RM SB [RB A 00 No.| Category
1 Success
2 PLOHS
3 LORL
4 | Success
5 | PLOHS
6 LOARL
7 ULOF
8| ULOF
9 | Success
10 PLOHS
11 LORL
12 ULOF
i3 ULOPI

H42-4 YRFAARY PV Y= (1KA 2T F 7 RGEHFRRM)

88T-¥6 OTV6NL ONd
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System Event Tree Edit Program

1E : 106 : PHTS Pump Fault/Trip in One or More Loops ' .

F_Code VR | BR DH Srfoq' égiédspt

Code oM [AM SB | [AB 06 : gory
1 Success
P24 PLOHS

3 | Success

4 PLOHS
| 5 ULOF
L
-

!
b ULOF

7 Success

8 PLOHS
9 ULOF
10|  ULOF

881-76 OI?GNI ONd
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System Event Tree Edit Program

IF : 107 : Loss of Flow-Capability in One PHTS Loop

F.Code MR BR DH ii?. égiédggt
Code SM |RM SB [RB D8 : gory
i Success
pod PLOHS
3 Success
4 PLOHS
| 5 ULOF -
8‘ .
|
6 ULOF
7 Success
B PLOHS
g | uLoF
10 ULOF

[42-6 YAFAANRY by Y= (LREGHRBHERIENEER (1V—7) )
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- System Event Tree Edit Program

1IE : 108 : PHTS Check Valve Closure in One Loop Seq) Accident

F.Code MR 3R DH

Code SM | AM SB | [rB o7 No.| Category
1 Success
2 PLOHS
3 | Success
4| PLOHS
5 ULOF
5) ULOF
7 Success
8 PLOHS
9 ULOF
10 ULOF

1427 YAFAANRV IV - (1%2@%%5&1&#% (1v—=7))

88T1-176 OTV6NL ONd
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System Event Tree Edit Program

IE : 109 Loss of Flow in One or More IHTS Loops seq) Accident
F .Code MR BR OH
Code SM | AM SB [RB 06 No.| Category
‘ | Success
2 PLOHS
3 Success
4 PLOHS
5 ULOF
b ULOF
7 Success
B PLOHS
9 ULOF
10 ULOHS

£44.2-8
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A

\‘7‘.

LARY YY) — (2KRESHZBEERD)
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System Event Tree Edit Program

g?C;diip . Loss of F;gw Capability in One IHTS i;gp - Seq| Accident
Code SM IHM SB , ]HB 08 No.| Category
| | Success

2| PLOHS
3 | Success

4 PLUHS

5 ULCF

b ULOF
7 Success

8| PLOHS

9 ULOF

10 ULOHS

429  YAFHANTPYY - (2 RERHFMBBERENEE (1v-7) )
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System Event Tree Edit Program

IE : I1%

IHTS Leakage in One Loop

F.Code MR BR DH Seq. Accident
Code SM IRM SB IHB 07 No.} Category
1 Success

. 2 PLOHS
, 37 - Success

4 PLOHS

5 ULOF

BA ULOF
7 | Success

8 PLOHS

8 ULOF

10 ULOHS

88T-76 OIV6NL ONd
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System Event Tree Edit Program

IE ; 112 : Loss of Offsite Power seq] Accident
F .Code R BR DH
Code SM | RM SB [RB 04 No.| Category
1 | Success
2 |  PLOHS
3 | Success
4 PLOHS
5 ULOF |
b ULﬁF
7 | Success
8 PLOHS
8 -ULOF
ULOF

10

[X4.2-11

YAFAANRY P — (SEREIEREK)

881-76 OIV6NL ONd



System Event Tree Edit Program

{IE : 143 : Loss of Feedwater , seq] Accident
~|F.Code MR BR DH

Code SM | AM SB [AB D1 No.| Category
1 | Success

2 PLOHS
3 Success

4 PLOHS

5 ULOF

b ULOF
7 Sucﬁess

8 PLOHS

9 ULOF

10 ULOHS

[42-12 Y AFAARY b — (kitE3ek)

881-76 OTV6NL ONd -
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System Event Tree Edit Program

gFC;d§14 e Tﬁép BA DH Seq Accident
Code oM [RM SB [RB D1 No.| Category
1 | Success

2 | PLOHS
3 7 Success

4| PLOHS

5| ULOF

6| ULOF
7 Success

B | PLOHS

5| ULOF

10| ULOHS

M42-13 Y AFAAXRYIYY— (F—¥EZ M) v T)

881-¥6 OTV6NL ONd .
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System Event

Tree Edit Program

. Steam Generator Tube Rupture

IE © Ii5 )
|F.Code M MR BR VS oi Seq| Accident
Code W [T SM [RM SB BEE P D7 No.| Category
1] Success
—_— 2 PLOHS
— 3 Success
e 4 PLOHS
5 ULOF
6 ULOF
— 7 | Success
—_— 8 PLOHS
9 ULOF
10 ULOHS
— 11| Success
— 12|  PLOHS
R EE— 13 | Success
—_ 14| PLOHS
15 ULOF
16 ULOF
I p— 17 | Success
- — 18| PLOHS
19 ULOF
20 ULOHS
__: 21| Success
, 22 PLOHS
. 23 LORL
—: 24| Success.
2h PLOHS
26. LOAL
27 ULOF
2B ULOF
__{: 29 | Success
30 PLOHS
] 31 LOAL
i 32| ULOF
33 ULOHS

4214 YRAFLARY bV Y — EAREHEHRERR)

88T-¥6 OTV6NL ONd
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System Event Tree Edit Program

IE : I16 : local Fault seq] Accident
F.Code MR BR AP DH
Code SM | AM SB [RB —Ic 06 No. pategory
| 1 | Success
2 PLOHS
3 | Success
4 VPLOHS
5 ULOF
b6 ULCF
7 | Success
B | - PLOHS
9 ULOF
10 | Success
11 ULOF |

X14.2-15

S AFAARY M) — (BETHIEREKIE)

88T1-¥6 OTV6NL ONd
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System Event Tree Edit Program

IE . 148 Reactor Trip .
F.Code MR BA DH Srfoq' égiédg:t '
Code AM AB 06 : gory

1 success

2 PLOHS

3 sSuccess

4 PLOHS

5 ULGF

M4.2-16 YAFALAAXRYEIYY— (BEFFEM) v T)

881-76 OIV6NL ONd
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ACSIE. 1XEGHFZRORE, MEF., B RY 7, R=—€— ¥, PREZHRE,
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BRY 7. BERAHENAC. TuT, N—Y, ACHAAF ¥ /3, ¥7 Mhrbiiks
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BIERZIT) CLDPLETH D, T, 3IV—THE2BE/RIA DI B, Pl LBl
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RE— F2LBAERE- FNIEDHKIN B0 LEEL TV 2,
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O WEHHmk% ~ FEAEHE
O BAZMA — WEHHEAR. FHALH

BHR— P RT ADRFARIL. ACSHA, B, COIRBBRTH 5 LILEDET
EABTIRILITHE T 5o MCSDF A DY H— | SAFHlE, AVFF VABORT
MR ZE LTA, CREDTHA P bY H—bE8hTwhbDL Lz,

:dfﬁibt§§®%ﬁ—b91%AKﬂLT;éhbw7§7b@ﬁmT692
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PSAZEE © THERL SN RMIAF AT 4=V b)) —OERFMEL LT 22 &
)N Fﬁ&%ﬁtﬁﬁaﬁﬁ%w%ztL#&wﬁr*%tto

@) FHEAYAFLEFV (74— VY —) DK,

TUY FIAVIVAFAEFR— P AT ADHBEBHEEIILT, YVATAET WV
BUERL 720 FIREUTOLBY Thbo ACSIEOVTH, A, B, COBRMIIHT 5
T = F ) —RER LT R— R X F ADHEREIRIE, TNHOV)—D
BTIRENET. UTTERTAYR-FYAFAITHT 4=V bV — ke T
5o

4. ACS. MCS. 7k - EEZIKOWT, UFOEREHNTE I+ — VIV ) —%~<7
DAY PE2FEICLUTHERL,

OACS1V — TGRSR Bk = ACS DR HIITER D A % E T 2 FR+ ACSOMIIEER -
EAABEE DT % FRET 5 3% + ACSHMEERE T R — b Y 27 A0k (195.1-5)
ACSFCA = AFC + AFN + CCA + EPSASS + UPSASS.
ACSFCB = BFC + BFN + CCB + EPSBSS + UPSBSS.
ACSFECC = CFC + CFN + CCC + EPSCSS + UPSCSS.

OACS1V — 7 EHRIEBR LI =ACSD HATER DA % HE T 5 FHH + ACSEHAEEA
R— F VA5 L OHE (5.1-6)

ACSNCA = AFN + UPSASS.

ACSNCB = BFN + UPSBSS.

ACSNCC = CEN + UPSCSS.
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ACSOERBERZMETHHERII S LT, BETRLFRLBERTRLZERICHT
6 ] ' ' .
AFN = AFNNR + AFNRC..

BFN = BFNNR + BENRC.,

CFN = CFNNR + CFNRC .

OMCSH# il TEBR R =MCS DB HIIEIR D A % HET 2 FH +MCSD T HITER - B
ROWA 2HET 2FR+-MCSHEFIBERAY R— VX7 A0 E (K5.1-7)
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Event Tree Quantification Result
Accident 1E

~Z3te9OY|  yrop [UTOPULOF| PLOMS | ULOPT | LORL | ULOF | ULOHS | Total g

Init Event (/ye) | (ye) LYo | tye) | v | otsve) | /YR | (/YR) B
101 4.3E-10] 2.26-10 1.66-10] 0.0 0.0 0.0 | 0.0 |8.16-10 0.1
103 0.0 0.0 | 5.3-8 | 4.76-11] 2.46-7 | 0.0 0.0 | 3.06-7| 20.5
105 0.0 0.0 { 1.36-14| 1.45-11 8.66-8 | 5.95-19 0.0 | 8.66-8| 6.0
106 0.0 0.0 | 4.16-10] 0.0 0.0 { 7.96-10] 0.0 | 1.2E-9| 0.1
107 0.0 0.0 | 5.05-8| 0.0 0.0 | 7.9e-10] 0.0 [5.1E-8] 3.5
108 0.0 0.0 | 1.16-7| 0.0 0.0 | 3.56-14 0.0 | 1.1E-7| 7.7
109 0.0 0.0 | 2.8E-9| 0.0 0.0 | 6.66-10 6.1E-11 3.56-9| 0.2
110 0.0 0.0 { 3.56-8| 0.0 0.0 | 6.96-11| 6.36-12| 3.5c-8| 2.4
111 0.0 0.0 | 1.7E7| 0.0 0.0 | 7.26-12 6.66-13 1.76-7 | 11.8
112 0.0 0.0 [ 1.38-7| 0.0 0.0 | 7.5e-14 0.0 [ 1.3e-7| 9.1
113 0.0 0.0 | 2.06-7| 0.0 0.0 | 2.56-9 | 5.46-9 | 2.1E-7| 14.5
114 0.0 0.0 [ 1.26-7! 0.0 0.0 | 2.6E-10| 2.4E-11] 1.2E-7| 8.4
115 0.0 0.0 | 2.26-7| 0.0 | 2.96-13 5.56-14 1.26-10] 2.26-7| 15.3
116 0.0 0.0 | 1.7e-12 0.0 0.0 | 2.3-12| 0.0 [ 4.0e-1d 0.0
118 0.0 | 0.0 /3.26-9]| 0.0 0.0 | 4.46-10 0.0 | 3.6E-9| 0.3

Category Total (/Yr)| 4.3E-10] 2.2E-10| 1.1E-6 | 6.1E-14] 3.36-7 | 5.76-9 | 5.66-9 | 1.4E-6

Percentage (%) 0.0 0.0 76.3 0.0 22.9 0.4 0.4
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Accident Sequence Ranking Table. (Total Core Melt Frequency = 1.4E-6 / Yr) %
Sequence Accident Frequency Percentage of Cumulative Percentage of S
No. Designation Category (/Yr) Total Core Melt Freguency Cumulative $
Frequency (%) (/Yr) Freguency (%) %
1 |I15-D7 PLOHS 2.2E-7 15.3 2.2E-7 15.3
2 {113-D1 PLOHS 2.0E-7 13.9 4.2E-7 29.3
3 [I03-A LORL 1.8E-7 13.2 6.1E-7 42.5
4 |111-D07 PLOHS 1.7e-7 11.8 7.8E-7 54.3
5 {112-D4 PLOHS 1.3E-7 8.1 8.1E-7 63.4
b |I14-D1 PLOHS 1.2E-7 8.4 1.0E-6 71.7
._" 7 {108-D7 PLOHS 1.1E-7 7.7 1.1E-6 79.4
= 8 [I05-A LORL 8.6E-8 6.0 1.2E-6 85.4
' 9 |103-07 PLOHS 5.36-8 3.7 1.3E-6 89. 1
10 {107-D8 PLOHS 5.0E-8 3.5 1.3E-6 92.6
11 J103-P LORL 4.8E-8 3.3 1.4E-6 95.9
12 |110-D8 PLOHS 3.5E-8 2.4 1.4E-6 88.4
13 | 143-SM-5B ULOHS 5.4E-9 0.4 1.4E-6 98.7
14 |103-G LORL 4.8€E-9 0.3 1.4E-6 9g9.1
15 ] 118-D6 PLOHS 3.2E-9 0.2 1.4E-6 9g9.3
16 | 108-D6 PLOHS 2.8E-8 0.2 1.4E-6 9g9.5
17 {113-/SM RAM-SB ULOF 1.4E-8 0.1 1.4E-6 83.6
18 [113-SM-/SB RB ' ULOF 8.7e-10 0.1 1.4E-6 9g9.6
19 {107-/SM RM-SB ULOF 4.5E-10 0.0 1.4E-6 ag.7
20 | IC6-/SM RM-SB ULOF 4.5E-10 0.0 1.4E-6 99.7
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USC Ranking Table.

%6.2-4

VAT ARMFLRIGRA SR (REHN—X)
'(Total Core Melt Frequency = 1.4E-6 / Yr)

IN]S Probability Probability Frequency Percentage of
No. Designation af USC of USC of Core Melt Total Core Melt
(before recovery) (after recovery) {/yr) Frequency (%)

1 |D7 3.3E-5 3.3E-5 5.5E-7 ~38.5

2 D1 - b.5E-7 6.5E-7 3.2E-7 22.3

3 [A 1.2E-4 1.2E-4 2.8E-7 18.2

4 |D4 2.5E-b 2.5E-6 1.3E-7 8.1

5 108 - B.9E-7 6.9E-7 8.5E-8 5.9

b |P 3.0E-5 3.0E-5 4.8E-8 3.3

7 |SB 1.7E-4 6.1E-6 9.3E-9 0.6

8 |SM 1.5E-4 2.0E-5 8.1E-9 0.6

9 [D6 5.7E-9 5.7E-9 6.6E-9 0.5
10 |G 3.0E-6 3.0E-6 4.8E-9 0.3

11 {/SM RM 3.6E-5 3.6E-5 3.6E-9 0.3

12 |/5B RB 2.0E-5 2.0E-5 2.3E-9 0.2

13 |RM 3.6E-5 3.B6E-5 4.1E-10 0.0

14 {RB 2.0E-5 2.0E-5 4. 1E-10 0.0

15 W 1.4E-4 1.4E-4 3.2E-11 0.0
16 | DO 1.8E-8 1.BE-8 1.3E-11 0.0
1747 1.0E-2 1.0e-2 6.0E-13 0.0

18 |C 1.0E-2 1.0E-2 9.2E-15 0.0
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PNC TN9410 94-188
$7.2-1 PLOHSRAME (FFli~—2X)

A

AR ER BB 5 sl T —

HC R B D1 D4 D6 D7 D8 D10 | PLOHS |
SR A 6.0E-08) 7.8E-08! 8.4E-10 6.1E-06i 3.6E-10i 1.2E-08| F4=45BE
101 2.8E-02 2.4E-11 | 2.4E-11
103 1.6E-03 9.8E-09 9.8E-09
105 7.2E-04 ‘ 8.6E-12| 8.6E-12
106 7.2E-02 6.0E-11i | 6.0E-11
107 7.2E-02 2.6E-11 2.6E-11
108 3.2E-03 2.0E-08 2.0E-08
109 4.9E-01 4.1E-10 4.1E-10
110 5.1E-02 | 1.8E-11 1.8E-11|
111 i 5.3E-03 i 3.2E-08 3.2E-08
112 5.2E-02 | 4.1E-09 4.1E-09
113 3.1E-01| 1.9E-08 ‘ 1.9E-08
114 1.9E-01| 1.1E-08 1.1E-08
115 6.8E-03 4.1E-08: 4.1E-08
116 3.0E-04 2.5E-13 o 2.5E-13
118 5.7E-01 4.8E-10 4.8E-10
£F 1.9E+00{ 3.0E-08! 4.1E-09! 9.7E-10i 1.0E-07; 4.4E-11: 8.6E-12| 1.4E-07

FH

AR B I S AR — N
FC R Hm D1 D4 D6 D7 D8 D10 | PLOHS
FETTRAERE] 6.08-08) 7.8B-08! 8.4E-10i 6.1E-06 3.6E-10i 1.2E-08| Z&4 #HAE
101 2.8E-02 0.0% 0.0%
103 1.6E-03 | 7.1% 7.1%
105 7.2E- 74 0.0% 0.0%
106 7.2E-02 0.0% 0.0%
107 7.2E-02 | 0.0% 0.0%
108 3.2E-03 - 14.1% 14.1%
109 4.9E-01 0.3% 0.3%
110 5.1E-02] __ 0.0% 0.0%
111 5.3E-03 ‘ 23.4% 23.4%
112 5.2E-02 2.9% 2.9%
113 3.1E-01] 13.5% 13.5%
114 1.9E-01 8.3% | 8.3%
115 6.8E-03 ‘ 30.0% 30.0%
116 3.0E-04| | 0.0% 0.0%
118 5.7E-01 0.3% - 0.3%
£E 1.9E+00] 21.7%  2.9%  0.7% 74.6%!  0.0%!  0.0%| 100.0%|

Mo o e ey TS e B R T mmud vt I T T B TS e s BRI T TS e T T T e
ErmenLin 50 3w = - .
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#7122 RRIRHECEGRERE GHEX—A)
Event Tree Quantification Result :
Accident 1E
. Catesoryl rop JutopuLor| PLoms | uLoer | Lol | uloF | uiows | Tetal | %

Init Event (Zyr) | (ye) | (/Ye) | ye) | Ye) | ey | Ye) | wye)
101 4.3E-10| 2.26-10| 2.4E-11] 0.0 0.0 0.0 0.0 | 6.76-10| 0.1
103 0.0 0.0 | 9.86-9 | 4.7E-11| 2.4E-7 0.0 0.0 { 2.56-7| 52.8
105 0.0 0.0 | B.6E-12| 1.4E-11| B.6E-8 | 5.9E-12] 0.0 | B.6E-8| 18.0
106 0.0 0.6 | 6.0E-14] 0.0 0.0 | 7.9e-10| 0.0 | 8.56-10) 0.2
107 0.0 o0.0]266-11] 0.0 0.0 | 7.9e-10{ 0.0 | B.2E-10| 0.2
108 0.0 0.0 | 2.0E-8 0.0 0.0 | 3.56-14| 0.0 | 2.0E-B 4.2
109 0.0 0.0 | 4.1E-10| 0.0 0.0 | 6.66-10 6.1E-14] 1.1E-9 0.2
110 0.0 0.0 | 1.BE-14 0.0 0.0 | 6.96-11| 6.3E-12 9.36-14 0.0
111 0.0 0.0 | 3.2E-8 0.0 0.0 | 7.26-12 6.6E-13/ 3.2E-8 6.7
112 0.0 0.0 | 4.1E-9 0.0 0.0 | 7.5e-14] 0.0 { 4.2F-9 0.9
113 0.0 0.0 | 1.96-8 0.0 0.0 | 2.56-9 | 5.4E-9 | 2.7E-8 5.6
114 0.0 0.0 | 1.1E-8 0.0 0.0 | 2.6E-10 2.4E-11| 1.1E-8 2.4
115 0.0 0.0 | 4.1€6-8 0.0 | 2.96~43 5.56-14] 1.2E-10| 4.1E-8 8.6
116 0.0 0.0 | 2.56-13] 0.0 0.0 | 2.3e-13 0.0 | 2.66-14 0.0
118 0.0 0.0 | 4.8E-10| 0.0 0.0 | 4.1E-100 0.0 | 8.8E-100 0.2

Category Total (/Yr)| 4.3e-10] 2.2E-10| 1.4E-7 | 6.16-11] 3.36-7 | 5.76-9 | 5.66-9 | 4.86-7

Percentage (%) 0.1 0.0 28.8 0.0 68.7 1.2 1.2
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#7.2-3

Accident Sequence Ranking Table.

Fif s —r v XUE BB RESE GHEiN—2)

(Total Core Melt Frequency = 4.8E-7 / Yr)

Sequence Accident Frequency Percentage of Cumulative Percentagé of
No. Designation Category (/Yr) Total Core Melt Frequency Cumulative
Frequency (%) |  (/Yr) Frequency (%)

1 |I03-A LORL 1.96-7 39.7 1.9e-7 39.7

2 {105-A LORL 8.6E-8 18.0 2.8E-7 57.6

3 |103-P LORL 4.8E-8 10.0 3.2E-7 67.7

4 |145-D7 PLOHS 4 1E-8 8.5 3.6E-7 76.2

5 |111-D7 PLOHS 3.2E-8 6.7 4_.0E-7 82.9

6 {108-D7 PLOHS 2.0E-8 4.2 4.2E-7- 87.1

7 |113-D1 PLOHS 1.9e-8 4.0 4.4e-7 91.1

8 |114-D1 PLOHS 1.1E-8 2.3 4.5e-7 93.4

9 [103-D7 PLOHS 9.8E-9 2.0 4.6E-7 95.4
10 | 143-SM-5SB ULOHS 5.4E-9 1.1 4.6E-7 96.5
11 |103-6 LORL 4.8E-9 1.0 4.7€-7 97.5
{2 |112-D4 PLOHS 4.1E-9 0.9 4.7E-7 98.4
13 |I13-/SM RM-S8 ULOF 1.4E-9 0.3 4.7E-7 88.7
14 | 113-SM-/SB RB ULOF B.7E-10 0.2 4 .7E-7 g8.9
15 |118-D6 PLOHS 4 BE-10 0.1 4. 7E-7 9g.0
16 | 106-/SM RM-SB ULOF 4.5E-10 0.1 4.7e-7 9.1
17 {107-/SM BM-SB ULOF 4.5E-10 0.1 4.7e-7 gg.2
18 | 101-SM-5B uTopP 4.3E-10 0.1 4.8E-7 g9g9.2
19 | 118-RM-AB - ULOF 4.1E-10 0.1 4.BE-7 g99.3
20 1 109-D6 PLOHS 4. 1E-10 0.1 4.8E-7 99.4
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USC Ranking Table.

#1724 VAT AJELBIGRERE FHEX—X)
(Total Core Melt Frequency = 4.8E-7 / Yr)

USC Probability Probability Frequency Percentage of
No Designation hf usc of USC of Core Melt Total Core Melt
(before recavery) (after recovery) (/Yr) Frequency (%)

1 |A 1.2E-4 1.2E-4 ' 2.BE-7 57.7

2 D7 6.4E-6 6.1E-6 1.0E-7 21.5

3 |p 3.0E-5 3.0E-5 4 .BE-8 10.0

4 D1 6.0E-8B 6.0E-8 3.0E-8 6.3

5 |SB 1.7E-4 b.1E-6 g9.3E-9 1.9

b jSM 1.5E-4 2.0E-5 8.0E-9 1.7
716 3.0E-6 3.0E-B 4. .BE-9 1.0

8 |D4 7.8E-8 7.8E-8 4 1E-9 0.9

g (/SM RM 3.6E-5 3.6E-D 3.6E-9 0.8

10 {/SB RB 2.0E-5 2.0E-5 2.3E-9 0.5

11 {D6 8.4E-10 8.4E-10 9.7e-10 0.2

12 {RM 3.6E-5 3.6E-5 4.1E-10 0.1

13 {RB 2.0E-5 2.0E-5 4.1E-10 0.1

14 108 3.6E-10 3.6E-10 4.4E-11 0.0

15 | DO 1.2E-8B 1.2E-8 B.BE-12 0.0

16 1.4E-4 1.4E-4 6.2E-12 0.0

17 1.0E-2 1.0E-2 3.56-13 0.0

18 |C 1.0E-2 1.0E-2 9.2E-15 0.0
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8. RRBEENTS — R OISR

RETRN— X TiE, A ‘/-?j-‘/z?%isﬂ:’-ﬁ (MCS) 134EfE 124 R 18 2 & SR EITEER R 34
—FICX ) BHCRBRTEEE 2oTWVd, & Tid, MCSAYEEILE 4 5FI BT ©
HHLLIGEEE XD, MCSORMAR L, MBI HHRM (ACS) IRKOFEL %
Lwe L, SEtERREAE— FICMA THRAERBREITRTH L LIRE L, &8,
ACSOBRBMARIIRIAN—XLL{(FALTHB L L,

8.1 AASREARRERAE R RESR AT

RAFERILL > THERRERL LTHEHETE AN - 7HEVICEERE— FPERL 5
DT, HEHKREROTIEE— F#, K - BARIMEATE 2WIEADODIP HD5D 50
DE—F&INLITHIELTK - BERIERA T & 2354 OD67 HDI0DAET10MH 0 &
— FIZHE L7, EK8.1-1L KBI2EEIEE— FORBIEMEL RT, K - REREM
THEREABRE T S 2 H 2 TR EIE B4R L L, ‘

#8.1-1 & K8.12IT/RT LM HE 1T 3T X5HE L 72 B EIEE — F D SRk Foifpk oo
LRER% 81310 F EOTHRT, £8.1-3T. £4DE— FEDHEREFE LA 4
fE=E ( /demand) (ZDWT, BEZOhrilxIB§ 2 b D (B H HIREAIR 3 7 DI I 25 ik
M) k. BRERER GRS TR L) ERLTH D, 2B,
PREESELMEROMBEIIE Y FAINOEEZAVAE T 2AXRI vy a V@I - FIck b &t
BefTo7:b0TH N, FHEHOUEICESINTVFZELTVSE, TONTVFD
EE2/RTIEEEL LT, F.S.D. (Fractional Standard Deviation ) D{E #7586 /45 R & 4t
125%8.1-31C 7R L 720 B8.1-112i3D1A* 5D10F TD 100D E — N D HiE s =ik Mo deff
TR, T, H8I-2RUTHS.1-31C 135 EIRE — F 2l sk B & 3B iiz ke sk R
TEFE%RY o

K EERRAEH TERVIGEEDDID S DSND5DDE— & Ak AR D/ X W)
IZiER% &, D1<D4<D3<D5<D2 &% 5, ACSDEIN — 7 & MCSH® H3 BESA B 3212 4
FT& D1 OMEERLTERITH49X10°TH 5, SHEEFAEEL, T4 —ENVREBEH
PIEFITHEET L 2\ & MlAEERRE AT TE 2 VviD4d , MCSICE AR ESI2%H 5 - 0
WCARRERE RIESR ITH1.6X10°L ISV g ACSD 1V — FHS HIFEER D A T & 722 VD3
DHEFESELTERII43.4 X107 TdH 5, HALISEFERASHFIIICK E VDI, MCSHE Fl
T E%WVDSD6.3X107L ACS1V — AR HIIERRIC b BAEER IS A TE 2 v D2o
#91.0X10°Tdh %, DAIERFEMEECREL THLDT, TYVFA4TE) T4 D&
BERERE NV, |

K- ERRPERTE DA DOD6D HDIODSDDE — F o O BEMER O X
WHICHERS &, D6<D8 <D10<D9<D7 &% 5, ACSEN— 7 EMCSICHIX THK - #&
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AR FEFFEEEE RS BEHIREICHEHT 2 2D60 WAL LFEE 11498.4X 10" &
WHT/IE (rodze ACSINV— 7% SIERRICHE A T & R\ DS T b £ D BEIE 4 i
i3#93.0X10°TH 5, MCSHER T & 7% VDI EFIFEILBUEMUBRO T ) 5 4
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LRERILH5.1X107TH B, |

72, B LREBRIIHET 2:8EE— F2K - REREHOFETHKT 2 L (I
8.1-1) . D6DHEBEMTERIIDID S8 DITH %, RICD2EDT% HIKT 5 &, DID
WREETRRTERIID2DM2FDITH D | 7K - BERORES/DEV, ThITK - BERT
FRABRBZIRET 57001, IV—THEEBHZDD b L b1V — T HEhEI9E 58
CZLTVRLEESHEH, OTEE— FOERFERIL, ACSO1V — 7H558 Hil7EHR (<

SERERICDEATER VWD TH S, DSOBAEELTERIIDINHI05DITH 2,
‘DI D4d, SEERREDHEITIIK - BERBEHTERVE LD TEEHEL
B CTd ) HEERETERDRI L TH S, HFEICDIOIIDSDH48FDITH 5,

I BB G R AR T AL TSR (A B § ﬁll:/?”&l)“’fﬂ'é%ﬁ']ﬁ%‘éf;‘f
FHETE — N33 5 R ) EEEEE % 08, 1- 4o~, PAF DI E TR % [8.1-51 7R T,

D1

AEIEE— Fid, ACSIH3V— 7L b AT TH 525, REFLEICL DK - KEE
PBHEHATER2VIREETH A,

i B EEBEEE 1L, FNRC (ACSHATSERMIENES (BHIWHEZ F L) ) 7963% .
 MCSFC (MCSHilI 5B #e k52 42) R UTMCSFNRC (MCS B /A5 E3 Be bk 1o de (4548 7Tk
ZER) ) 250%. FC (ACSHAKITEERMEAEIELL) H530% T 5,

IR EEREL, Thb,

D4

FAEIRE— Nid, BEFRIIHRERBELTH D, K - BERSBERIGERE LT
HHTE2VWHAETH S, BIRATEL LTHACSO BRIEIRITTHETH 5 8, Jj:flJUTIU 2
24T ) 7o DITIEDGY L B O TDGRIMR DB O EEEN K E {2 B,

i B EBZId . FNRC (ACSHATEBRMEAEIEL (BETHEZTESR) ) 2554% .
MCSENRC (MCSE#AIEB AL es (BB LY4) ) 4551%. MCSFC (MCSaiil
VBB AESRZE) A%33%. DG (71 — Y REHE) 2%32%. FC (ACSHHMIHEEHHE Ak Te2k)
B171%TH 5, N

I ELEREIL, MCSOACH AL ¥ ¥ /38521%, ACSDACH ALY > /3% 18%.
MCSEEAR v 7HEHRDF14%%ETH 5,
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D6 |
D9% B < D67 5DI0E TD4ODE— Fid, K - ARV BERBRERE LTHEAT
BERBETH B, |
D63 T 2 B A EERE I, FNRC (ACSHAIEHS b ek (BETEERER) ) A%
64%. MCSFNNR (MCSEIATERIEEEL (BEARTHRZESR) ) 4%50%, WSSS (K -
HER) H38%ETH 5, | |
DOITHT A 2RI EERE I, RIERACE Y 731% ., MCSOACH ALY > /8824%.
ACSOACH AT Y RE2%%ETH b,

D7
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ZEH) ) HN%THbH,
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D8
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PRE#AE— F BRIcBEf) | RIBRZABR S HRRETRCRES)  FSD RAEERARR LR RE R T FSD
(hr) [/demand] (%) [/demand) (%)
DI(D6) |[&EN— SERThE 0 4.3E-09 - 96 3.5E-11 17.9
168 4 9E-09 8.7 8.4E-11 452
D2(D7) |#iBIEEIERM 1 Vv — T2 oW T REITERA. 0 7.2E-07 4.8 9.6E-08 19.0
BHAAERE IR ' 720 1.0E-06 9.1 5.1E-07 472
D3(D8) |#iBheFHIERME 1 v —TiZon T 0 3.2E-07 7.1 2.6E-09 11.2
SEBITEIR O A E AT fE 168 34E-07 6.8 3.0E-09 10.3
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#8.2-1 PLOHSZAMRE (REEMATY — )

P QR TE]
AREREL IR S A HE £ — N
RCRH D1 D4 D6 D7 D8 D10 | PLOHS
HFe A 4.9E-091 1.6E-08) 8.4E-11i 5.1E-07! 3.0E-09! 1.3E-08| 34 4RE
101 2.8E-02 2.4E-12 2.4E-12
103 1.6E-03 8.2E-10 8.2E-10
105 7.2E-04 9.4E-12| 9.4E-12
106 7.2E-02 6.0E-12 ~ 6.0E-12
107 7.2E-02 | 2.2E-10 2.2E-10
108 3.2E-03 1.6E-09 1.6E-09
109 4 9E-01 4.1E-11 4,1E-11
110 5.1E-02 1.5E-10 1.5E-10
111 5.3E-03 2 7E-09 2.7E-09
112 5.2E-02 8.3E-10 8.3E-10
113 3.1E-01| 1.5E-09 1.5E-09
114 1.9E-01| 9.3E-10 9.3E-10
115 6.8E-03 3.5E-09 3.5E-09
116 3.0E-04 2.5E-14 2.5E-14
118 5.7E-01 4.8E-11 | 4.8E-11
£t 1.9E+00| 2.5E-09; 8.3E-10i 9.7E-11i 8.6E-09! 3.7E-10} 9.4E-12| 1.2E-08
ViEFORIEL
FREE SR I Al E — N

R R DI D4 D6 D7 D8 i DIO | PLOHS
W5 SHIHEE| 4.9E-091 1.6E-08 8.4E-11i 5.1E-07 3.0E-09i 1.3E-08| 5S4 41 AF
101 2.8E-02 0.0% 0.0%
103 1.6E-03 6.6% 6.6%
105 7.2E-04 0.1% 0.1%
106 7.2E-02 0.0% 0.0%
107 7.2E-02 1.7% 1.7%
108 3.2E-03 13.29% 13.2%
109 4.9E-01 0.3% 0.3%
110 5.1E-02 1.2% 1.2%
111 5.3E-03 21.8% 21.8%
112 5.2E-02 6.7% 6.7%
113 3.1E-01] 12.3% 12.3%
114 1.9E-01|  7.5%! 7.5%
115 6.8E-03 28.0% 28.0%
116 3.0E-04 0.0% 0.0%
118 5.7E-01 0.4% 0.4%
&t 1.9E+00| ~ 19.8% 6.7% 0.8%: 69.6% 3.0% 0.1%| 100.0%




— B8El —

%822  REIFRIUERRESIE (BIERSTT —2)

Event Tree Quantification Result

Accident - IE
Categoryl ,rgp |UTOPULOF| PLOHS | ULOPTI | LORL | ULOF | ULOHS | Total y
Init Event (/Yr) (/Yr) (/Yr) {(/yYr) (/Yr) (/Yr) (/Yr) (/Yr)
101 4.36-10] 2.26-10| 2.4E-12] 0.0 0.0 0.0 0.0 | 6.56-10] 0.2
103 0.0 0.0 | 8.26-10| 4.76-14| 2.4E-7 | 0.0 0.0 | 2.46-7| 69.0
105 0.0 0.0 | 9.46-12 1.45-14| 8.66-8 | 5.95-12] 0.0 | B.6E-8 | 24.4
106 0.0 0.0 | 6.0e-12] 0.0 0.0 | 7.9e-10] 0.0 | 8.0E-10 0.2
107 0.0 0.0 | 2.26-10] 0.0 0.0 | 7.9E-10{ 0.0 | 1.0E-9| 0.3
108 0.0 0.0 | 1.6E-9| 0.0 0.0 |3.56-11 0.0 | 1.66-8] 0.5
109 0.0 0.0 | 4.16-14] 0.0 0.0 | 6.66-10] 6.16-11] 7.66-10 0.2
110 0.0 0.0 | 1.56-10] 0.0 0.0 | 6.96-11] 6.36-12 2.36-10] 0.1
111 0.0 0.0 | 2.7e=a| 0.0 0.0 | 7.26-12 6.66-13 2.7E-9| 0.8
112 0.0 0.0 | 8.3e-10| 0.0 0.0 | 7.5e-11 0.0 | 9.1E-10] 0.3
113 0.0 0.0 | 1.56-9| 0.0 0.0 | 2.56-9| 5.46-9 ] 9.4E-9| 2.7
114 0.0 0.0 | 9.36-10] 0.0 0.0 | 2.56-10] 2.46-11] 1.26-9| 0.3
115 0.0 00 | 3.5e=a| 0.0 | 2.9E-13 5.56-14| 1.26-10] 3.7E-9| 1.0
116 0.0 0.0 | 2.56-14 0.0 0.0 | 2.3e-120 0.0 | 2.4E-13 0.0
118 0.0 0.0 | 4.88-11] 0.0 0.0 | 4.1E-10, 0.0 | 4.66-10] 0.1
Category Total(/Yr)| 4.3e-10] 2.26-10] 1.26-8 | 6.16-14] 3.36-7 | 5.76-9 | §5.6E-9 | 3.56-7
Percentage (%) 0.1 0.1 3.5 0.0 93.1 1.6 1.6
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Accident Sequence Ranking Table.

#8.2-3

FN T — o Y AFURCBIER ST (REMNF, — 2)
(Total Core Melt Frequency = 3.5E-7 / Yr)

Sequence Accident Freguency Percentage of Cumulative Percentage of
No. Designation Category (/Yr) Total Core Melt| Frequency Cumulstive
Frequency (%) (/Yr) Frequency (%)

1 |I03-A LORL 1.9E-7 53.8 1.9e-7 53.8
2 {I05-A LORL 8.6E-8 24.3 2.8E-7 78.1

3 {103-P LORL 4_8Bt-8 13.6 3.2E-7 91.7

4 }113-5M-5SB ULOHS 5.4E-9 1.5 3.3E-7 93.3

5 1103-6 LORL 4.8E-9 1.4 3.3e-7 84.6

b |115-D7 PLOHS 3.5E-9 1.0 3.4E-7 . 895.6

7 (111-D7 PLOHS 2.7E-9 0.8 3.4E-7 896.4

8 |108-D7 PLOHS 1.6E-9 0.5 3.4E-7 96.8

g |113-D1 PLOHS 1.5E-9 0.4 3.4E-7 97.3
10 jI13-/SM AM-SB ULOF . 1.4E-9 0.4 3.4E-7 97.7
11 {114-D1 PLOHS 9.3E-10 0.3 3.5E-7 97.9
12 |I13-SM-/SB RB ULOF 8.7E-10 0.2 3.5E-7 g8.2
13 |I112-D4 PLOHS 8.3E-10 0.2 3.5E-7 88.4
14 |103-D7 PLOHS - 8.2E-10 0.2 3.5e-7 98.6
15 | I07-/SM RAM-SB ULDF 4 .5E~-10 0.1 3.5E-7 98.8
16 {106-/SM AM-S8 ULOF 4 HE-10 0.1 3.5E-7 98.9
17 | I101-SM-SB uTopP 4.3E-10 0.1 3.85E-7 - 99.0
18 | 1418-RM-RB ULOF 4, 1E-10 0.1 3.5E-7 8g9.1

19 {109-/SM RM-/SB RB ULOF 3.5E-10 0.1 3.5e-7 99.2
20 | 107-5M-5B ULOF 2.6E-10 0.1 3.5E-7 99.3
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USC Ranking Table.

e e e it T e il G

F8.2-4

O el e e b e e T i e e

Y A7 ABUFLRGRAEEE (BB — X)
(Total Core Melt Frequency = 3.56-7 / Yr)

usc Probability Probability Frequency. Percentage of
No Designation of USC of USC of Core Melt Total Core Melt
(before recovery) (after recovery) (/Yr) Frequency (%)

1 1.2E-14 1.2E-4 2.86-7 78.2

2 3.0E-5 3.0E-5 4 .8BE-8 13.6

3 |sB 1.7E-4 © 6.1E-6 9.3E-9 2.6
4107 5.1e-7 5.1E-7 8.6E-9 2.4

5 |SM 1.5E-4 2.0E-5 8.0E-S 2.3

b |G 3.0E-b 3.0E-6 4.8E-9 1.4

7 |/SM BM 3.6E-5 3.6E-5 3.6E-9 1.0

8 |D1 4 .9E-9 4 .9E-9 2.4E-9 0.7

9 |/SB RB 2.0E-5 2.0E-5 2.3E-9 0.6

10 iD4 1.6E-8 1.6E-8 8.3E-10 0.2

11 |RM 3.6E-5 3.6E-5 4 1E-10 0.1

12 {RB 2.0E-5 2.0E-5 4.1E-10 0.1

13 |08 3.0E-9 3.0E-8S 3.7E-10 0.1

14 |06 B.4E-114 8.4E-11 9.7E-11 0.0

15 |DO 1.3E-B 1.3e-8 9.4E-12 0.0

16 |V 1.4E-4 1.46-4 8.1E-13 0.0

17 1.0E-2 1.0E-2 3.0E-13 0.0

18 1.0E-2 1.0E-2 9.2E-15 0.0
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