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Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis
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Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis
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Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

= Comparison of Fault Tree in PSA & Post-Fire SSA

PSA Post-Fire SSA

Goal Sys. Failure Probability or
Core Damage Frequency (Level 1)

Rx Safe-Shutdown for Fire

Safe-Shutdown due to Fire in each Fire Area in NPP

Applicable Target Target System or Plant (Rx Core)
Rx Safe-Shutdown Fail

System Failure or Core Damage

Top Event
Safe Function & System Fire Safe-Shutdown Function & System
Intermediate (Reactivity Ctrl., RCS Inventory Ctrl., RCS Pressure (Reactivity Ctrl., Reactor Coolant Makeup, Reactor
Event (Gate) Ctrl., Core & RCS Heat Removal, Containment (Decay) Heat Removal,
Integrity) Process Monitoring, Support Function)
Basic Event Safe System Components Assigning equal value to Basic Event for Fire-
(Assign Failure Probability or Failure Rate) Affected Components & Cables in each Area
Single Event among . .
Initial Event Internal Event (LOCA, Transient), (Sin ::;rsig EF?:: il:llrseir?rlzaArea)
External Event (Earthquake, Fire, Flooding) g ! g

Event Tree — Fault Tree Link, Quantification of Area Specific Fault Tree reflected
Fire-Affected Components & Cables for each Area

ificati _
Quantification System Fault Tree Integration
Success or Failure of Rx Safe-Shutdown

Sys. Failure Probability or CDF
(Top = 0.0: Success, Top > 0.0: Fail)

Analysis Result — Probability (<1)
All Cut-Set List

Cut-Set Minimal Cut-Set




2. Post-Fire SSA Method Applying FTA
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Post-Fire SSA Method applying FTA

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

2.1 Preparing Plant Common Fault Tree
2.2 Identifying Fire Affected Components & Cables for each Fire Area
2.3 Generating Area Specific Fault Tree applied the Components/Cables

2.4 Quantifying the Area Specific Fault Tree
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Post-Fire SSA Method applying

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

2.1 Preparing Plant Common Fault Tree

Rx Safe
Shutdown Fail

RX-SSD-FAIL

Rx Hot Rx Cold
Standby Fail Shutdown Fail
RX-HSD-FAIL RX-CSD-FAIL

A

. ; ' . . . -

Hot Standby
Reactivity Ctrl. Fail

Hot Standby
RCS Makeup Fail

Hot Standby
Heat Removal Fail

Hot Standby
HAVC. Fail

Hot Standby
Emergency Power Fail

Cold Shutdown
Entrance Condition Fail

Cold Shutdown
SD Cooling Sys. Fail

HSD-RACTCTRL-FAIL

HSD-RCSMKUP-FAIL

HSD-HEATRMV-FAIL

HSD-HVAC-FAIL

HSD-EMGPWR-FAIL

CSD-ENTCOND-FAIL

CSD-SDCSYS-FAIL

A

A

(]

A

A

A

A

1 1
RCS Heat Removal RCS Heat Removal RCS Heat Removal
System #1 Fail System #2 Fail System #3 Fail
o o0 o o0
RCS-HTR-SYS1-FAIL RCS-HTR-SYS2-FAIL RCS-HTR-SYS3-FAIL
| |
1 1
RCS Heat Removal RCS Heat Removal RCS Heat Removal
Equip. #1 Fail Equip. #2 Fail Equip. #3 Fail
o 00 o 00
RCS-HTR-EQ1-FAIL RCS-HTR-EQ2-FAIL RCS-HTR-EQ3-FAIL
| ]
1 1
RCS Heat Removal RCS Heat Removal RCS Heat Removal
EQ. 2 Cable #1 Fail EQ. 2 Cable #2 Fail EQ. 2 Cable #3 Fail
o 00 o o0
RCS-HTR-CBL1-FAIL RCS-HTR-CBL2-FAIL RCS-HTR-CBL3-FAIL

Safe-Shutdown Function Level

System Level

Component Level

Cable Level
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Post-Fire SSA Method applying FTA

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

2.2 Identifying Fire Affected Components & Cables for each Fire Area

Al101 A102
EQ1021 EQ1031 Q1041
EQ1011
EQ1022 EQ1042
R101 R102 R103 R104
A201 A202
EQ2011 5%1 5%1 Q2041
EQ2012 “ EQ2042
R201 R202 R203 R204
A301
EQ3011 EQ3031 Q3041 | | EQ30s2
EQ3021
EQ3012 EQ3032
R301 R302 R303 R304

Example 1. Fire Affected Components in Fire Area (a)

10
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Post-Fire SSA Method applying FTA

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

2.2 Identifying Fire Affected Components & Cables for each Fire Area

A101 A102
EMl E%l EQ1041
S
EMZ \'! EQ1042
R101 R102 R103 R104
A201 A202
EQ2011 EQ2021 EQ1031 EQ2041
EQ2012 EQ2042
R201 R202 R203 R204
A301
EQ3011 EQ3031 EQ3041 EQ3042
EQ3021
EQ3012 EQ3032
R301 R302 R303 R304

Example 2. Fire Affected Components in Fire Area (b)

11
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Post-Fire SSA Method applying FTA

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

2.2 Identifying Fire Affected Components & Cables for each Fire Area

Al101 A102
EQ1021 E%l EQ1041
EQ1011 S
p EQ1022 EQ1042
R101 R102 R103 R104
A201 A202
E . 11 E%l EMI EMI
R201 R202 R203 R204
A301
EQ3011 ¢ p EQ3031 EQ3041 EQ3042
EQ3021
EQ3012 EQ3032
R301 R302 R303 R304

Example 3. Components Affected by Cable Routing (a)
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Post-Fire SSA Method applying FTA

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

2.2 Identifying Fire Affected Components & Cables for each Fire Area

A101

EMl

A102

5%1

EM1

b EMZ \‘l EQ1042
R101 R102 R103 R104
A201 _l A202
EMI EQ2021 5%1 Q2041
EQ2012 EQ2042
R201 R202 R203 R204
A301
EQ3011 ¢ ) EQ3031 Q3041 | | EQ30s2
EQ3021
EQ3012 EQ3032
R301 R302 R303 R304

Example 4. Components Affected by Cable Routing (b)
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vl Post-Fire SSA Method applying FTA

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

2.3 Generating Area Specific Fault Tree applied the Components/Cables

Rx Safe
Shutdown Fail

RX-SSD-FAIL

Rx Hot Rx Cold
Standby Fail Shutdown Fail
RX-HSD-FAIL RX-CSD-FAIL

Hot Standby Hot Standby Hot Standby Hot Standby Hot Standby Cold Shutdown Cold Shutdown
Reactivity Ctrl. Fail RCS Makeup Fail Heat Removal Fail HAVC. Fail Emergency Power Fail Entrance Condition Fail SD Cooling Sys. Fail
HSD-RACTCTRL-FAIL || HSD-RCSMKUP-FAIL ~H\{\C-F

A

A

l

RCS Heat Removal
System #1 Fail

RCS Heat Removal
System #2 Fail

RCS Heat Removal
System #3 Fail

RCS-HTR-SYS1-FAIL

RCS-HTR-SYS2-FAIL

RCS-HTR-SYS3-FAIL

A

(]

A

RCS Heat Removal
Equip. #1 Fail

RCS Heat Removal
Equip. #2 Fail

RCS Heat Removal
Equip. #3 Fail

Shutdown Cooling
System #1 Fail

Shutdown Cooling
System #2 Fail

SDCOOL-SYS1-FAIL

SDCOOL-SYS2-FAIL

(]

(]

RCS-HTR-EQ1-FAIL

RCS-HTR-EQ2-FAIL

RCS-HTR-EQ3-FAIL

Shutdown Cooling
Sys. Equip. #1 Fail

Shutdown Cooling
Sys. Equip. #2 Fail

Shutdown Cooling
Sys. Equip. #3 Fail

Shutdown Cooling
Sys. Equip. #4 Fail

< ) 0.00

< ) 0.00

SDCOOL-EQ1-FAIL

SDCOOL-EQ2-FAIL

SDCOOL-EQ3-FAIL

SDCOOL-EQ4-FAIL

14
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Post-Fire SSA Method applying FTA

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

Rx Safe
Shutdown Fail

2.3 Generating Area Specific Fault Tree applied the Components/Cables

RX-SSD-FAIL
[ 1
Rx Cold
standby Fail Shutdown Fail
RX-HSD-FAIL RX-CSD-FAIL
[ I I I
Hot Standby Hot Standby Hot Standby Hot Standby Hot Standby Cold Shutdown Cold Shutdown
Reactivity Ctrl. Fail RCS Makeup Fail Heat Removal Fail HAVC. Fail Emergency Power Fail || Entrance Condition Fail | S Cooling Sys. Fail
HSD-RACTCTRL-FAIL || HSD-RCSMKUP-FAIL HSD-NEATp-IAa HVC-F/ S| I
RCS Heat Removal RCS Heat Removal RCS Heat Removal Shutdown Cooling Shutdown Cooling
System #1 Fail System #2 Fail System #3 Fail System #1 Fail System #2 Fail
eooe coe LI
RC: RC: 2 RC: SDCOOL-SYS1-FAIL SDCOOL-SYS2-FAIL
RCS Heat Removal RCS Heat Removal RCS Heat Removal Shutdown Cooling Shutdown Cooling Shutdown Cooling Shutdown Cooling
Equip. #1 Fail Equip. #2 Fail Equip. #3 Fail Sys. Equip. #1 Fail Sys. Equip. #2 Fail Sys. Equip. #3 Fail
eeo e
RCS-HTR-EQL-FAIL || RCS-HTR-EQ2-FAIL || RCS-HTR-EQ3-FAIL SDCOOL-EQ1-FAIL || SDCOOL-EQ2-FAIL
Ow Ow O =

O =

Sys. Equip. #4 Fail

O =

SDCOOL-EQ3-FAIL

SDCOOL-EQ4-FAIL

O =

O o
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Post-Fire SSA Method applying FTA

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

2.3 Generating Area Specific Fault Tree applied the Components/Cables

Ex) Fire Area ‘A101’

[

Rx Safe
Shutdown Fail

RX-SSD-FAIL

Standby Fail

RX-HSD-FAIL

I

Rx Cold
Shutdown Fai

RX-CSD-FAIL

N

Hot Standby

I

I

——

Reactivity Ctrl. Fail

Hot Standby Hot Standby
RCS Makeup FA Heat Removal Fail
HSD-RACTCTRL-FAIL || HSD-RCSMKU,

A A

Hot Standby
VC. Fail
"

[

Cold Shutdown

Cold Shutdown

r Fail E"‘Eﬁnﬁa” l) ling S
L || cs FlL E DCsYS-FL

ANA g

ee

]
RCS Heat Removal RCS Heat Removal RCS Heat Removal Shutdown Cooling Shutdown Cooling
System #1 Fail System #2 Fail System #3 Fail System #1 Fail System #2 Fail
L ] L ] LN ]
RC! RCS- RCS- SDCOOL-SYS1-FAIL SDCOOL-SYS2-FAIL
[ [ |
RCS Heat Removal RCS Heat Removal RCS Heat Removal Shutdown Cooling Shutdown Cooling Shutdown Cooling Shutdown Cooling
Equip. #1 Fail Equip. #2 Fail Equip. #3 Fail Sys. Equip. #1 Fail Sys. Equip. #2 Fail Sys. Equip. #3 Fail Sys. Equip. #4 Fail
LN ] LN ]
RCS-HTR-EQ1-FAIL RCS-HTR-EQ2-FAIL RCS-HTR-EQ3-FAIL SDCOOL-EQ1-FAIL SDCOOL-EQ2-FAIL SDCOOL-EQ3-FAIL SDCOOL-EQ4-FAIL
Ow QOow O Oow O = Ow O =
A101 | A102 | A102
(€] (€] ——{€]
[D¢:]
€ | o]
R101 R102 R103 R104 | R103 R104
A201 A202
fecane
R201 R202 R203 R204 R202 R203 R204
A301 A301
a0
o o o
- R301 R302 - R303 R304 R302 R304
Components Affected by Fire in A101

Components Affected by Cable

16
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Post-Fire SSA Method applying FTA

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

2.3 Generating Area Specific Fault Tree applied the Components/Cables

Ex) Fire Area ‘A202’

Rx Safe
Shutdown Fail

RX-SSD-FAIL

Standby Fail

RX-HSD-FAIL

[

I

I

I

Rx Cold
Shutdown Fail

RX-CSD-FAIL

A
l—|—|

Hot Standby
Reactivity Ctrl. Fail

Hot Standby

HSD-RACTCTRL-FAIL

Hot Standby
RCS Makeup FA
HSD-RCSMKU|

A

o

Heat Removal Fail

Hot Standby
VC. Fail
"

[

dl Cold Shutdown

Cold Shutdown

r Fail E"‘Eﬁnﬁa” l) ling S
L || cs FlL E DCsYS-FL

Draw

RCS Heat Removal
System #1. Fail

RCS Heat Removal
System #2 Fail

RCS Heat Removal
System #3 Fail

RC

RCS

RCS

A

A

T

T

JAy

—

ee

Shutdown Cooling
System #1 Fail

Shutdown Cooling
System #2 Fail

SDCOOL-SYS1-FAIL

SDCOOL-5YS2-FAIL

RCS Heat Removal
Equip. #1 Fail

RCS Heat Removal
Equip. #2 Fail

RCS Heat Removal
Equip. #3 Fail

Shutdown Cooling
Sys. Equip. #1 Fail

Shutdown Cooling
Sys. Equip. #2 Fail

Shutdown Cooling
Sys. Equip. #3 Fail

Shutdown Cooling
Sys. Equip. #4 Fail

RCS-HTR-EQ1-FAIL

RCS-HTR-EQ2-FAIL

RCS-HTR-EQ3-FAIL

SDCOOL-EQ1-FAIL

SDCOOL-EQ2-FAIL

SDCOOL-EQ3-FAIL

SDCOOL-EQ4-FAIL

O 0.01

O w

O =

O

ORT

O =

O oo

A101

R101

EQ1022

R102

| A102

EQ1031

R103

EQ1041

EQ1042

R104

A201

EQ2012

A202

=i
Hd

R201 R202 R203 R204
=
R301 R302 R303 R304

| A102

R103

[satoe]
R104

5 |

Xa

R204

R202 R203

A301

R302

R301

Components Affected by Fire in A202

Components Affected by Cable
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Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

2.4 Quantifying the Area Specific Fault Tree

How to Quantify the Fault Tree

@ Start from Bottom to Top, Boolean Operation Obj. (Gate/Event)
X Ex. Fire Area: 1A0GOA

Top Event 316 5.00E-03 Top (Depth = 0)
Dummy Ob;. 4‘
i
7 i
317 7.04E-02 367 7.04E-02 (= ‘317) I
1
L > i
1
1
1
1
318 | 1.0se-02 319 | 6.00e02 ]
1
L > i
1
1
1
i
304 235 119 320 322 L] !
0.00E+00 4.00E-04 1.00E-02 0.00E+00 0.00E+00 i
__________________________________________ > .

Boolean Operation
Bottom (Max Depth)




3. Computer Program using the Method
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.1 Work-flow of the Computer Program @

DFIRE FTA for SSA

Function Code for each Area

® Specific B.E. Setting for each Fire Area

< START > Repeat n times for each Area

Data Load for Fault Tree Applying Specific B.E.

F.T. Data (AIMS) \l/
e Event List Data
® Tree Logic Data

F.T. Quantification

l

Cut-Set for Target B.E.

l

Quantification Summary
Data Load for Area Specific B.E. l,

F.T. Structure Generation

e Compartment Info.
e Cable Routing
e Function Code

Quantification Result
1. Quantified F.T.

2. Cut-Set List
3. Summary

SSD Cables in each Area

@ ( END >
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program

Main Ul & Menu Structure

Common Data Management

Plant Fault Tree Management

Post-Fire SSA applying FTA

21
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program

¥ DFIRE - 5td. Testing & Engineering Inc. = O x
g g g

Files SEXE ZHE| SHHEY HMyMRE ZE] 7|ZFE #E

9% |y FHA ¢ SSA

=7t IEHE K= AH

[1e]
HI
G
o
il

User ID: wsn3 (from 192.168.0.155)

IF|AHMEEAHE A

STANDARD TESTING & ENGINEERING INC.
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (Menu Structure)

¥ DFIRE - Std. Testing & Engineering Inc. = a X
Files SEAE & | EFEY | FRHAUAEE B2 J=FE &9
TEYUE | FHA SH e 24 SRk TR ALH ez W=y (B2
User ID: wsn3 (from 192 QHHEL E4

sHiiES 20

T ABCEAIEA A

STANDARD TESTING & ENGINEERING INC.
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (Common Data)

¥ DFIRE - Std. Testing & Engineering Inc. = a X
Files | SEAE ZE| | SHEA  SRAUAIEE B2 J|=FE #E
SRS IE M =27 B REHE (@ AR e g ®z==
User D JtHE e
s E=

SRSy B2
717 BY
Aolg B

73 E £

D=2 TF

TS o

T ABCEAIEATA

STANDARD TESTING & ENGINEERING INC.




KNS 2025 Autumn Conference, Changwon, Oct. 30~31, 2025

¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (Common Data)

¥ DFire - Fire Compartment Info. Management *
RO MEUE |E AHEST [ AENT (G MEAN | (W7HLT| [USYT] | @ R

Building Room Fire Area Assignment

Fire Zone List of WSN3

2. Auxiliary BLDG
- 1A0GOB
- 1A0G1
- 1A0G2

7 1A0G3A
- 1A0G3B
i 1A102A
i 1A1028
7 1A105A
- 1A1058
- 1A106A
7 1A1068
i 1A110

7 1A120A
7 1A1208
i 1A124

o
o
o
o
o
o
5
o
o
.
o
.
o
o
- 1A126A
o
.
o
i
o
o
o
o
;
o
.
o
o
o
o

i 1A1268
i 1A127A
i 1A1278
7 1A128A
- 1A1288
i 1A129A
i 1A1298
i 1A132A
i 1A1328
i 1A133A
7 1A1338
- 1A1MO1
i 1A221A
i 1A2218
i 1A223
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (Eqmpment)

¥ DFIRE - Std. Testing & Engineering Inc. a X
Files | SEAE & | EFEY FHAUAZEE B2 J=FE &9
SERETE e b==7 B REHE AR 2 -] Wz=
User D JtHE e
s E=

e LR

| 717 BE
Ao 3=

JE3E B

1BEE B2

TS o

T ABCEAIEATA

STANDARD TESTING & ENGINEERING INC.
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (Equipment)

[ ¥ DFire - Equipment Info. Management *
BAEAE (E 427 [ A=Y [GAEAR L IELT] [(HEWT @B

Safe Equip. List in Auxiliary BLDG (Unit 1 of

=3 “:l’SNS Room ID Room Name Equip. No. Equip. Type  Equip. Desc. Reactivit... Coolant ...

-0
21

BY o 10
- 1ADGOA
- 1A0GOB
- 1A0G1
- 1A0G2
- 1ADG3A
- 1ADG3B.
H-1A102A
i 1A102B
o 1A105A
i 1A1058
o 1A106A
- 1A1068
H- 14110
H- 1A120A
H- 141208
H
3)
t
3)
3)
)
3)
H
3)
]
3)
3)
)
3)

- 1A124

- 1A126A
- 1A126B
- 1A12TA
- 1A127B
- 1A128A
- 1A128B
- 1A129A
- 1A129B
- 1A132A
-1A132B
- 1A133A
- 1A133B
- 1AIMO1

e O IO o OO e OO oy O o O e O OO O O o OO e O e O oy O o O e OO OO O O e O e O o O oy O o O e O O o O




KNS 2025 Autumn Conference, Changwon, Oct. 30~31, 2025

¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (Cable & Routing)

¥ DFIRE - Std. Testing & Engineering Inc. = a X
Files | SEAE & | EFEY FHAUAZEE B2 J=FE &9
SHRETE BE b==7t [ REHE =2 2 El Wz=
User D JtHE e
s E=

SgsaY BE
7|7 B
| Aois ==

73 E £

D=2 TF

TS o

T ABCEAIEATA

STANDARD TESTING & ENGINEERING INC.
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (Cable & Routing)

¥ DFire - Cable Info. Management *
RO MEUE |E AHEST [ AENT (G MEAN | (W7HLT| [USYT] | @ R

Cable Info. | Cable Routing

\ngs Cable Routing List in Area 1A0GOB (Auxiliary BLDG, Unit 1 of
5.1 [l
2. Auxiliary BLDG
- 1ADGOA
28 1A0GOB
7 1A0G1

i 1A0G2

- 1A0G3A
7 1ADG3B
i 1A102A
i 1A1028
i 1A105A
- 1A1058
7 1A106A
- 1A1068
i 1A110

- 1A120A
7 1A1208

:
:
:
:
:
:
+
:
:
:
:
:
:
+- 1A124
:
=
:
+
:
:
+
:
a
:
+
:
:

i 1A126A
7 1A1268
i 1A127A
i 1A1278
i 1A128A
- 1A1288
i 1A129A
- 1A1298
7 1A1324
i 1A1328
i 1A133A
i 1A1338
- 1A1MO1




KNS 2025 Autumn Conference, Changwon, Oct. 30~31, 2025

¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (Fault Tree)

¥ DFIRE - Std. Testing & Engineering Inc. = a X
Files | SEAE & | EFEY FHAUAZEE B2 J=FE &9
SHRETE BE b==7t [ REHE =2 2 El Wz=
User D JtHE e
s E=

SRSy B2
77| B2

Aolg B
753

| 2z== 22

T ABCEAIEATA

STANDARD TESTING & ENGINEERING INC.
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (Fault Tree)

¥ DFire - Common Fault Tree Data Management
A== REFETL TrEME W] 72| EL]—EL]—JW E]{g::fﬂ
Target Plant:  |WSN3 w Inquiry
FT. File Loading FT. Generating
Event List
Tree Logic Data of WSN3 |
MNo. Obj. Type  Obj. Name Obj. Desc. Sub.No. Sub. Name Sub. Desc.
1 + MCR-DHRS-6000 MCR-&2%87] HYEH gh=x 20 1 MCR-DHRS-6001 MCR-2HFUHI 87| 21 I
1 + MCR-DHRS-6000 MCR-&2%87] HYEH gh=x 20 2 MCR-DHRS-6002 MCR-2HFUYI Fa| 24
2 + G&-441-V-0605:CLOSE:OPEN MCR-441-V-0605 7H'E 21 1 441-V-0605:CLOSE:OPEN MCR-441-V-0605 718 =1
2 + G&-441-V-0605:CLOSE:OPEN  MCR-241-V-0605 7H 25 2 752-1-PAD3A-01(C_POWER)
2 + G&-441-V-0605:CLOSE:OPEN  MCR-441-V-0605 71 21 3 841-E-MCO1A(50L_POWER)
3 + G&-441-V-0606:CLOSE:OPEN  MCR-341-V-0606 7H 25 1 441-V-0606:CLOSE:OPEN MCR-441-V-0606 713 21
3 + G&-441-V-0606:CLOSE:OPEN  MCR-341-V-0606 7H 25 2 752-1-PAD3A-01(C_POWER)
3 + G&-441-V-0606:CLOSE:OPEN MCR-441-V-0606 71'E 21 3 841-E-MC01A(S0L_POWER)
4 + G&-441-V-0607:CLOSE:OPEN MCR-241-V-0607 7H 25 1 441-V-0607:CLOSE:OPEN MCR-441-V-0607 783 21
4 + G&-441-V-0607:CLOSE:OPEN  MCR-441-V-0607 71 21 2 752-1-PAO3A-01(C_POWER)
4 + G&-441-V-0607:CLOSE:OPEN MCR-241-V-0607 7H 25 3 841-E-MC01A(S0L_POWER)
5 + G&-441-V-0608:CLOSE:OPEN MCR-241-V-0608 7H 25 1 441-V-0608:CLOSE:OPEN MCR-441-V-0608 783 21
5 + G&-441-V-0608:CLOSE:OPEN MCR-441-V-0608 71'E 21 2 752-1-PA03A-01(C_POWER)
5 + G&-441-V-0608:CLOSE:OPEN MCR-241-V-0608 7H 25 3 841-E-MC01A(S0L_POWER)
6 + G&-441-V-0613:CLOSE:OPEN MCR-441-V-0613 7i% 21 1 441-V-0613:CLOSE:OPEN MCR-441-V-0613 1% &1
] + G&-441-V-0613:CLOSE:OPEN MCR-241-V-0613 7H 25 2 752-1-PAD3B-01(C_POWER)
] + G&-441-V-0613:CLOSE:OPEN MCR-241-V-0613 7H 25 3 241-E-MC01B(S0L_POWER)
7 + G&-441-V-0623:CLOSE:OPEN MCR-441-V-0623 7i'% 21 1 441-V-0623:CLOSE:OPEN MCR-441-V-0623 1% =1
7 + G&-441-V-0623:CLOSE:OPEN MCR-241-V-0623 7HE 25 2 752-1-PAD3B-02(C_POWER)
7 + G&-441-V-0623:CLOSE:OPEN  MCR-441-V-0623 7i% 21 3 841-E-MC01B(50L_POWER)
8 + G&-441-V-0633:CLOSE:OPEN MCR-241-V-0633 7H 25 1 441-V-0633:CLOSE:OPEN MCR-441-V-0633 7i'% 21
8 + G&-441-V-0633:CLOSE:OPEN MCR-241-V-0633 7H 25 2 752-1-PAD3B-01(C_POWER)
8 + G&-441-V-0633:CLOSE:OPEN MCR-441-V-0633 7i'% 21 3 841-E-MC01B(SOL_POWER)
9 + G&-441-V-0643:CLOSE:OPEN MCR-341-V-0643 7HE 25 1 441-V-0643:CLOSE:OPEN MCR-441-V-0643 783 21
a9 + G&-441-V-0643:CLOSE:OPEN  MCR-441-V-0643 71 21 2 752-1-PAO3B-01(C_POWER)
9 + G&-441-V-0643:CLOSE:OPEN MCR-341-V-0643 7HE 25 3 241-E-MC01B(S0L_POWER)
an . RL_AN ALNEAA-ADER-CLNEE RMCR_AAINE4a 2231 Aol 4 AAANLNEA AMDER -1 NEE BACR_AAANLNE4A 23] Alm

31
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Computer Program using the Metho

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (Fault Tree)

Fal

Event List Tree Logic

W 27|

e v o1

T4 - MEH
v @ OneDrive
> ey MyApp!
>y myFile
> ey MyProje
>y myWork
>y myHHE
> e =4
v~ BHE B
> o 1A0G(

> = TA0G

¥ DFire - Common Fault Tree Data Management

=X

o

W) 77 [ u=n7l | 6] =)

Target Plant:  |WSN3 w Inquiry

Euant Lict Mata in Canlt Teon

| ¥ DFire - F.T. File Check

Loading F. T. File Check
D:\OneDrive\HHe 2#\1A0G0A Backup\#OneTop - SAHE kit

FT. Generating

"#KIRAP_TREE Version 5"

"Title="

"UserName=",""

"DataFileName=",""
"RecoveryFileName=",""
"Comments=",""

"#MNoXEvent=",1723

"#XEventData"
1,"MCR-DHR5-6000","+",-1,0
0,0,0,0,0,L",0,"" " 0,0,0,"" " "
"MCR-4 SWE| TRAEH 2 U
2,"G&-441-V-0605:CLOSE:OPEN","+",0,4
0,0,0,0,0,"L",0,""," 0,0,0,"","" "
"MCR-441-V-0605 72} 44 IF
3,"G&-441-V-0606:CLOSE:OPEN","+",0,4
0,0,0,0,0,"L",0,""," 0,0,0,"","" "
"MCR-441-V-0606 72} 44 IF
4, " GE&-441-V-0607:CLOSE:O "+ 04
0,0,0,0,0,".",0,"",",0,0,0,
"MCR-441-V-0607 7H2H A IE"

DFire - Std. Testing & Engineering Inc.

Is This the AIMS-PSA File?

opL 2N

e e e R

rm———

ra
=1
r
[54]
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (Fault Tree)

¥ DFire - Common Fault Tree Data Management *

ys nzzr @reny G zam () omer) [usu |5 e

/_\.
Target Plant: |W5N3 v| Inquiry

FT. Generating

Event List Tree Logic

Event List Data in Fault Tree

MNo. Obj. Name Obj. Type Mean Val. Calc.T.. Lambda Tau Dist.T.. Lamb.. TauU.. Factor Obj.Desc.

1 MCR-DHRS-6000 + 0.00E+000 u] L MCR-&287] HIYEH o= & I
2 G&-441-V-0605:CLOSE:OPEN + 0.00E+000 u] L MCR-441-V-0605 782 21

3 G8-441-V-0606:CLOSE:OPEN + 0.00E+000 0 L MCR-441-V-0606 7i'E 21

4 G&-441-V-0607:CLOSE:OPEN + 0.00E+000 u] L MCR-441-V-0607 782 25

5 G&-441-V-0608:CLOSE:OPEN + 0,00Ew000 0 - - 1 MCR-441-V-0608 712 A1y

6 G&-441-V-0613:CLOSE:OPEN + 0 DFire - Std. Testing & Engineering Inc. * MCR-441-V-0613 7% 24

7 G&-441-W-0623:CLOSE:OPEN + a MCR-441-V-0623 782 21

8 G8-441-V-0633:CLOSE:OPEN + 0 Total 10097 Lines (Eventlist 1723 EA, Treelogic 891 EA) MCR-441-V-0633 7HS &5t

9 G&-441-V-0643:CLOSE:OPEN + q MCR-441-V-0643 7% 2f

10 GE-441-V-0614:0PEN:CLOSE + ] MCR-441-V-0614 F2| £

11 G&-441-V-0624:0PEN:CLOSE + a MCR-441-V-0624 F2| 21

12 G&-441-V-0634:0PEN:CLOSE + Dicrrcraror o - - - MCR-441-V-0634 F2| 21

13 GE-441-V-0644:0PEN:CLOSE + 0.00E+000 0 L MCR-441-V-0644 H2| 21

14 MCR-SIAS-0000 + 0.00E+000 u] L MCR-SIAS-2 4=

15 MCR-51AS-1001 2 0.00E+000 0 L SIAS-PRESSURIZER PRESSURE(W
16 MCR-SIAS-1002 2 0.00E+000 u] L SIAS-CNMT PRESS NARROW RA
17 431-)-PT-0104:NON-SPURI... B 0.00E+000 u] L MCR-431-1-PT-0104 241%

18 431-1-PT-0103:NON-5PURL... B 0.00E+000 o L MCR-431-1-PT-0103 24¢1=

19 431-1-PT-0102A:NOMN-5PUR... B 0.00E+000 u] L MCR-431-1-PT-0102A 241=

20 431-1-PT-0102B:NON-5PUR... B 0.00E+000 0 L MCR-431-1-PT-0102B 24=

21 431-1-PT-0102C:NON-5PUR... B 0.00E+000 u] L MCR-431-1-PT-0102C 241=

22 431-1-PT-0102D:NOMN-5PUR... B 0.00E+000 u] L MCR-431-1-PT-0102D 2 4=

23 763-1-PT-0351A:NON-5PUR... B 0.00E+000 o L MCR-763-1-PT-0351A 241=

24 763-1-PT-0351B:NON-SPUR... B 0.00E+000 u] L MCR-763-1-PT-0351B 241=

25 763-1-PT-0351C:NON-5PUR... B 0.00E+000 0 L MCR-763-1-PT-0351C 24=

26 763-1-PT-0351D:NOMN-5PUR... B 0.00E+000 u] L MCR-763-1-PT-0351D 24=

7 RACR_MHBC AN . N NNELNNN n ] aArR_CHEZE0IEN T BH7I Aol
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (Fault Tree)

¥ DFire - Common Fault Tree Data Management *

%%y DFire - Common F.T. Structure Generating X

Common Fault Tree Structure

Eveni
E‘,-I MNo. X Y z Ohj. ID Up Obj. Ohj. Type Up-z Obj. Name Obj. Descript
1 1 316 - + - SSA-0000 wEEY 52 E
N 2 1 1 1 317 316 + MCR-0:000 MCR-2H%7] £
1 3 1 2 2 367 316 + RSP-0000 RSP-@HET & i
2 4 2 1 1 318 317 + 1 MCR-HSD-0000 MCR-Z20i7] £
3 5 2 2 2 319 317 + 1 MCR-CSD-0000 MCR-&237] £
a 6 3 1 1 304 318 + 1 MCR-RC-0000 MCR-2 2017|2821
5 7 3 2 2 235 318 + 1 MCR-PICS-0000 MCR-Z 27| @x2dy
6 B 3 3 3 119 318 + 1 MCR-DHRS-0000 MCR-2-2CH7| =85
- 9 3 4 4 320 318 = 1 MCR-HVAC-0000 MCR-HVAC =
a8 10 3 5 5 322 318 - 1 MCR-SUPP-2200 MCR-HI#®H
11 3 1 6 1 319 + 2 MCR-DHRS-6000 MCR-#23x nY=E;
= 12 3 2 7 o4 319 - 2 MCR-DHRS-7000 MCR-#237 2ald:
1 13 4 1 1 306 304 - 1 MCR-RC-0011 MCR-48 S H o{ =
1 14 4 2 2 305 304 h 1 MCR-MS0O38 MCR-#F2l3 2.
1‘_ 15 4 1 3 267 235 + 2 MCR-PICS-0011 MCR-#xt2 gz 1
1. 16 4 2 4 268 235 + 2 MCR-PICS-0012 MCR-Hxzd 2 i
1 17 4 3 5 269 235 + 2 MCR-PICS-0013 MCR-#7t2 2 -
1) 18 4 1 & 187 119 - 3 MCR-DHRS-0011 MCR-Z7124
1 19 4 2 7 188 119 + 3 MCR-DHRS-0012 MCR-Z7ui#7] g5 '
1'; 20 4 1 8 321 320 + 4 MCR-MS054 MCR-HVAC =
1i 21 4 1 9 1165 322 + 5 MCR-SUPP-2201 MCR-AAE HEClAY?
1% 22 4 2 10 1166 322 + 5 MCR-S5UPP-2202 MCR-BAE b&Cl@w?
2 23 4 1 11 27 1 + 6 MCR-DHRS-6001 MCR-2HEHHT |
2.' 24 4 2 12 28 1 + 6 MCR-DHRS-6002 MCR-2#HEHHS ¢
22 25 4 1 13 95 o4 + 7 MCR-DHRS-7001 MCR-AAE = dzr3|
2 26 4 2 14 96 94 + 7 MCR-DHRS-7002 MCR-BAE =gz
2: 27 5 1 1 302 306 + 1 G&-731-]-RW-0001... MCR-731-1-RW-000
2; 28 5 2 2 303 306 + 1 G&-731-1-RW-0001... MCR-731-1-RW-000:
2: 29 5 1 3 307 305 + 2 MCR-RC-0021 MCR-RMWP &
o 30 5 2 4 308 305 h 2 MCR-RC-0022 MCR-RMWP TO CVCt
| 21 c 2 = ana anc - 2 RACR RO N2 Hus g A

0K, Save Data NGO, Discard .r
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

X Fault Tree Structure Generating
T *HE 22 - Windows HEE - O =

(8 AIMS-PSARS - Licer 20 ETE HANO) =710 =STH - o x
"#KIR}-\P_TREE Version 5" Py
File  Tools Help |"Title=",""

"UserNams=",
4 b

| testpsawoneTq,, oot . x
-SU File  Edit Ving "RecoveryFileName=",6""
c:n' > 0 3 "Comments=",""
w7 - d P ﬁ "§NoXEvent=", 1615 H
é SSA-0000 "§¥EventData" b =
= 1, "MCR-DHERS-6000"™, "+", -1, 0 | "

0,0,0,0,0,"L",0,"","",0,0,0,"", ", v
1"MCR—)&!E’_SI| TIYEH E 2T

2,"G&-441-V-0605: CLOSE: OPEN", "+", 0, 4
0,0,0,0,0,"L",0,"","",0,0,0,"", ", v
"MCR-441-v-0605 i z=omn

3, "G&-441-V-0606: CLOSE: OPEN", "+", 0, 4
0,0,0,0,0,"L",0,"","",0,0,0,"", ", "
"MCR-441-v-0606 i =omn

4,"G&-441-V-0607: CLOSE: OPEN", "+", 0, 4
0,0,0,0,0,"L",0,"","",0,0,0,"", ", "

"MCR-441-V-0607 i 2@" =
nn =
5,"G&-441-v-0608:CLOSE: CPEN", "+",0, 4

0,0,0,0,0,"L",0,"", """, 0,0,0," ", ", nn
"MCR-441-v-0608 i zomn

6,"G&-441-V-0613:CLOSE: CPEN", "+", 0, 4
MR- 22047 w2[0,0,0,0,0,"L",0,"","",0,0,0,"", ", nn P E-RiIL]
TNHEVUE  |aponoaalv_0els e wmn 2E 2y
MCR-RC-0000 |"" IR-DHRS-7000
7,"Ge—-441-V-0623: CLOSE: OPEN", "+",0, 4
"MCR-441-v-0623 i =on
8,"G&-441-V-0633:CLOSE: OPEN", "+",0, 4
0,0,0,0,0,"L",0,"","",0,0,0,"", 0 "
"MCOR-441-V-0633 i £mn
£ nn 3

9, "G&-441-V-0643: CLOSE: OPEN", "+", 0, 4
0,0,0,0,0,"L",0,"", ", 0,0,0,"", 0
"MOR-441-V-0G43 THY Am|w

#0neTop.kft: SSA-0000]

Ln 9666, Col 1 100%  Windows (CRLF) UTF-8
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

X Fault Tree Structure Generating (Cont.)

_ Target Obj. = TopEvent
Start to Top Event 4~ "~ Assign Coordinate (0, 0, 0) & No Up Obj.

Call SubObjCnt(tmpObj) = iObj

Search Sub Obj. =~ Call SubObjList(tmpObj) = SubObj(iObj)
l l = Coordinate (1, y, z) & Up Obj. = ‘Top’
No Sub Yes
(i0bj =0, B.E.) (i0bj > 0, Obj. = Gate)
l _ Set Status = ‘ING’
Target Obj. is B.E. Sub Obj. List-up [~ 7" Target Obj. is Gate

Call getEventType
Call getEventMean
Set Status = ‘OK’

Sub Obj. #1 | | SubObj.#2 | | SubObj.#3 | eee | SubObj. #n

cecec bt cccccccccccccccccccccas)

Sweep in Depth (same z)

\l/_ Search Sub —\l/ seoe Search Sub

No Sub Yes
(i0bj =0, B.E.) (i0bj > 0, Gate)
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

X Fault Tree Structure Generating (Cont.)

Top Event
316
317 367
318 319 2yz 2yz X
304 235 119 320 322 3yz 3yz cooe

4yz [ X

37
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

X Fault Tree Structure Generating (Cont.)

Top Event
316 (0,0,0)
317 (1,1,1) 367 (1,2,2)
318 | (21,1) 319 | 222 2yz 2yz LI
(2,1,3) (2,2,4)
304 235 119 320 322 3yz 3yz LI
(3,1,1) (3,2,2) (3,3,3) (3,4,4) (3,5,5) (3,1,6) (3,2,7)

4yz | 4v.2) soo
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

X Fault Tree Structure Generating (Cont.)

Top Event
(0,0,0) Event/Gate Position in F.T. = (x, y, z)
Until No More Sub Obj. in Next Depth
i
I
I
i
367 | (12,2 '
I
I
I
I
I
:
X

2yz 2yz eee !

1 (= Depth No.,

(2,1,3) (2,2,4) : Vertical Pos.)
i
I
I
I
I
I
I
v

304 235 3yz 3yz o0 0
G.1,1) 3:2,2) (3,4,4) (3,1,6) (3.2,7) iVNo
NULL
———————————————————————————————————————————— = 4yz (41 Y, Z) oo 0
Yy (=PartNo., Horizontal Pos.) iHNo
_____________________________________________________________________ >
Z (= Full No., Horizontal Pos.) iSNo = SNo(iVNo)

39
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Computer Program using the Metho

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

X Fault Tree Structure Generating (Cont.)

| ¥ DFire - Common F.T. Structure Generating *

Common Fault Tree Structure

(from TreelLogic)

(Based Treelogic) (from EventList)

Log No. Fault Tree Structure: FaultTree() Target Object Sub Object List
(iNum) X y z Seq. No. Up Obj. Type Mean Val. Obj. ID G Type No. of Sub Sub #1 Sub #2 Sub #3 Sub #4 Sub #5 Sub #6 Sub #7 eoe
1 0 0 0 316 - Top - * 2 317 367 Top Event
2 1 1 1 317 316 .. PR 1- + 2 318 319
3 1 2 2 367 316 + T 367 | N/A
- 1
4 2 1 1 318 317 __,—’-F" 318 + 5 304 E 235 119 320 322
= 1
5 2 2 2 319 317 + 319 + 2 1 | 94
|
6 3 1 1 304 318 + 304 + 2 306 | 305
7 3 2 2 235 318 + 235 + 3 267 268 269
8 3 3 3 119 318 + 119 + 2 187 188
9 3 4 . = 320 = 1 321
s ———— FaultTree(iNum,1~7)  p=r============- >
10 3 5 * 322 * 2 1165 1166
11 3 1 6 1 319 + 1 + 2 27 28
12 3 2 7 94 319 * 94 * 2 95 96
: n 3 2 10 1166 312 + 5 MCR-SUPP-2202 MCR-BAIE bl4Timw? T
I 23 4 1 11 27 1 + 6 MCR-DHRS-6001 MCR-QHFZQYT |
24 4 2 12 28 1 + 6 MCR-DHRS-6002 MCR-@HFQYT ©
I 25 4 1 13 95 94 + 7 MCR-DHRS-7001 MCR-AAE B g2
I 2% 4 2 14 9 94 + 7 MCR-DHRS-7002 MCR-BAE B g2
| 27 5 1 1 302 306 + 1 G&-731-1-RW-0001..  MCR-731-]-RW-000
! 28 5 2 2 303 306 + 1 G&731-1-RW-0001..  MCR-731-1-RW-000:
i 2 5 1 3 307 305 + 2 MCR-RC-0021 MCR-RMWP <
! 30 5 2 4 308 305 . 2 MCR-RC-0022 MCR-RMWP TO CVCS
21 c 2 = ana anc - 2 RACR RO N2 Hus g A

OK, Save Data

NGO, Discard
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¥ DFIRE - Std. Testing & Engineering Inc.

3.2 Screen Shots of the Computer Program (SSA)

¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

ERES | FEAUMEE #E F=FE e
E | FHA SR 24
User ID: wsn3 (from 192

sHiiES 20

T ABCEAIEA A

STANDARD TESTING & ENGINEERING INC.

41
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (SSA)

(8 DFire - Safe Shutdown Analysis *

Target Plant:  |WSN3 | Ref. Date:  |2024-08-20 | F inquiry |

Click !
Fire Affected Equip. & Cables in the Plant

Affected Safety Equip. Affected Safety Cables

DFire - Processing ..

Loading Fire Affected Equip./Cables ...
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (SSA)

(8 DFire - Safe Shutdown Analysis

Target Plant:  |WSN3 | Ref. Date:  |2024-08-20 | Inquiry Click !

Fire Affected Equip./Cables in Auxiliary BLDG (Unit 1 of

—- WSN3 Fire Affected Equip.] Fire Affected Cables ‘

+0
5.1

|
+ CCW HX BLDG

+ Compound BLDG

+ CWIS & Pumphouse
+ Emergency D/G BLDG
+ ESWIS & Pumphouse
+ Fuel Handling BLDG
+ Reactor Containment BL
e

- Turbine Generator BLDG
-2
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (SSA)

# DFire - Safe Shutdown Analysis (by FTA)

Plant ID: WSN3 Plant Name: Ref. Date: 2024-08-20

Safe Shutdown Analysis using FTA for each Fire Area

*

Click !

° Kesp Goine

Unit  Building ArealD Area Name

Mo. of Cables No.of F-Code FTATarget FTA Result
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

X Fault Tree Quantification

Work-flow for F.T. Quantification

@ Start from Bottom to Top, Boolean Operation Obj. (Gate/Event)
X Ex. Fire Area: 1A0GOA

Top Event 316 5.00E-03 Top (Depth = 0)
Dummy Ob;. 4‘
i
7 i
317 7.04E-02 367 7.04E-02 (= ‘317’) 1
1
S > i
1
1
1
1
318 | 104602 319 | 6.00e-02 i
L > i
1
1
1
i
304 235 119 320 322 LI '
0.00E+00 4.00E-04 1.00E-02 0.00E+00 0.00E+00 i
__________________________________________ > .

Boolean Operation
Bottom (Max Depth)
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

X Example of F.T. Quantification Result

Estimated Fault Tree: FaultTree() the Object (Gate/Event) Info. the Object Sub Object & Logic Val.

X y z Seq. No. Up Obj. Type Mean Logic Obj. Description Obj.ID Type No.Sub| Sub#1 Sub#2 Sub#3 Sub#4 Sub#5 Sub#6 Sub#7
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

X F.T. Quantification Result Comparison (DFIRE vs. AIMS-PSA)

Fire Area Gate Name Type DFIRE AIMS-PSA
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

X F.T. Quantification Result Comparison (DFIRE vs. AIMS-PSA)

11|iam i g] Why are the Results Different?

DFIRE AIMS-PSA

Top Event Top Event

Q 0.05 Q 0.045739

b 0.0361

) 001
0.01
‘c]o.z ‘d]o.z ‘c019 019
2) @ é) Chi Gor 4 %

0.1 0.1 0.1 0.1

= u.u4aul ‘

L ¥ Fault Tree 2= 7] 2 (KAERI), AIMS-PSA Release 2 Reference Manual Rev.1.2
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

X F.T. Quantification Result Comparison (DFIRE vs. AIMS-PSA)

11|iam i g] Why are the Results Different?

QA Inclusion-Exclusion &40 st & =tet Al A
1 &t 2 X} 3Af 4R} 5At
A ABD ABDE ABCDE ABCDE
BD ABE ABCD ABCDE
BE ACD ABCDE ABCDE
CD ACE ABCDE ABCDE
CE BDE ABCE BCDE
BCD ACDE
BCDE BCDE
BCDE BCDE
BCE BCDE
CDE BCDE
5+1e—2 4d+1e—4 4+1e-5 4+1e—6 1.00E-06
4+1e—3 2*1e—6 1x1e—4
2x1e-4 Ax1e—4 A
Al 0.05 —0.0046] 0.000442] -0.000104] 0.000001) 0.04574
DFIRE < Vs. > AIMS
L ¥ Fault Tree W= 7] 2 (KAERI), AIMS-PSA Release 2 Reference Manual Rev.1.2 |
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

X Cut-Set of the Fault Tree

How to Search Minimal Cut-Set

® Start from Top to Bottom, Obj. with Max. Mean Val. in FT Level (= Depth)
X Ex. Fire Area: 1A0GOA

Top Event 316 5.00E-03 Top (Depth = 0)
4
l-----T:‘J ! Dummy Obj. i
i : =
i 317 |7.04e02) 367 | 7.04E-02(=317) E
== + 'I' ------- *s :
r Tl i
318 | 1.04e02 i sooco2| 319 |1 :
1 ] 1
: e |
r-=-=h —— !
] 1 1
304 235 119 320 322 | 1 [V |i] oea coe |
0.00E+00 4.00E-04 . 1.00E-02 ' 0.00E+00 0.00E+00 i 6.00E-02l i 0.00E+00 i
Cut-Set #3 Cut-Set #2 Cut-Set #1

Bottom (Max Depth)
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

X Cut-Set of the Fault Tree (Cont.)

How to Search All Cut-Set

® Triple-Loop (Target B.E. List & B.E. in F.T. & Tracking from the B.E. to Top)

1%t: Target B.E. List

2"d: F.T. Full Scan

3rd: Tracking Cut-Set

Tracking Cut-Set from B.E. to Top
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

X Cut-Set of the Fault Tree (Cont.)

0
] Top Event ]
P | 0
. i 5.00E-03 316 :
Tracking Cut-Set from B.E. to Tgp o |
] T (0,00) ' Dummy Obj.
| S |
0 I 7
Depthl ————=—=—=—=—=—==—=—==——-— -:— -1{ 317 _—-————— 367
0 7oae-02 P (1,1,1) : 7.04E-:02  (1,2,2)
t |
| |
Depth? ==========1 318 _:_ [ 310 }- _: _______ X Ex. Fire Area: 1A0GOA
1.04E-02 : 6.00E-02 4§ (2,2,2) :
| |
! '
Depth3 = === =—=—========-= Jl—— 1 --:— 94 |-
0 o002 § (316) |
! |
| I
! '
Depth4 —— == === ===+ 27 -: - 28 -
| 6.00E02 T w212,
i Vo
: |
Depths ——- 33 |—-—-—-1 34 1= 35 - —L—_ _36__|- - -~  TargetB.E.: 431-)-PT-0103:NON-SPURIOUS
: 3.00E-02 (5,3,59) 3.00E-02 -:
I._-______' | /:/ \
Depth§ === === ==mmmm=—---- 12 p-F-| 18F-1- 14 |-
2.00E-02 : 1.00E-02 (6,2,141)
|

§ Cut-Set of B.E. 18

| E .
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Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

X Example of FTA Result: Cut-Set of the F.T.

Cut-Set

No Estimated Fault Tree: FaultTree() = Cut-Set List-Up the Object (Gate/Event) Info.

(ics) X y z Seq.No. Up Obj. Type Mean Logic Obj. Name Obj. Description
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program

¥ DFIRE - Std. Testing & Engineering Inc. = [m] *
Files ZEXAE B2 [ SHEA | FRNUNEE B2 J|ZEE B
L= UE | iy FHA SHY A 24 Sk Rz ALH Lo} =} M=
User ID: wsn3 (from 192 QHHEX 24

T AHCEAI AR

STANDARD TESTING & ENGINEERING INC.
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¥ Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (Overall Analysis Result)

¥ DFire - Analysis Results Review =
y:

Target Plant:  |WSN3 | Inquiry Auxiliary BLDG

Fire Analysis Results in Auxiliary BLDG (Unit 1 of

=- WSN3 Overall Fire Analysis Results  safe-Shutdown Analysis Results Detail

7 AAC DG BLDG
+- AAC DG BLDG(EXT)
+ Chlorination BLDG
+ Compound BLDG
- LMRWI BLDG

=8 Auxiliary BLDG

e
+- CCW HX BLDG

+ Compound BLDG

+ CWIS & Pumphouse
+ Emergency D/G BLDG
+ ESWIS & Pumphouse
+ Fuel Handling BLDG
+ Reactor Containment BL
+- Turbine Generator BLDG
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Computer Program using the Method

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

3.2 Screen Shots of the Computer Program (SSA Result Detall)

¥ DFire - Analysis Results Review

| TargetPlant: |wsn3 V| Inquiry Auxiliary BLDG 1ADGOA (AB General Area A)

Safe-Shutdown Analysis Results Detail of Area 1A0G0A

- WSN3
=-0 VEIN BOS

21

E| Auxiliary BL -

. 1ADGOA

. 1A0GOB ’_LIA_‘

. 1A0G1

- 1ADG2 v SERI S | RSP-UERN FUF

. 1ADG3A/

. 1A0G3B — -

- 1A102A LIQ M

.- 1A1028B

. 1A105A

- 1A105B MR-22YN FRS MCR. S ERY §US

. 1A106A

. 1A1068 s e

. 1A110 (/’A L'\\\

o [ T 1 I ) [ )

- 1A124 C2t el ] e MCR WIS TN BUF MCRSVAC HUS MR HEY Y s e e [

- 1A126A

. 1A1268 ,

- 1A127A Q / ‘ Q u

- 1A127B A M H

- 1A128A I

.- 1A1288

- 1A129A .

Example of the Fault Tree Viewer

- 1A1324

.- 1A132B

- 1A133A

.- 1A133B

- 1A1MO1

AATIIIA

5540000

ACR-RC-0000 MCRFICS- 0000 WACR DHRS-0000 MCR HVAC 0000 MR SuPP-2200 MACR DHRS 5000 MCR DHRS. 7000




4. Future Work & Plan
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Future Work & Plan

Post-Fire Safe-Shutdown Analysis Method for Fire Area of Nuclear Power Plant Applying Fault Tree Analysis

s Test by KOLAS Accreditation Organization (Nov. 2025)
s S/W V&V for the Computer Program
s Applying the Method & the Computer Program on FHA Project
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