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ABSTRACT

When the fire takes place in Nuclear Powr Plants(NPPs), the reactor should achieve and maintain safe shut-down con-
ditions and minimize the radioactive material released to the environment. The U.S. Nuclear Regulatory Commission
(NRC) has issued numerous generic communications related to fire protection over the past 20 years, after it issued its
requirements in the Fire Protection Rule set forth in Title 10, Section 50.48 of the Code of Federal Regulations (10 CFR
50.48) and Appendix R to the 10 CFR 50. The and Nuclear Energy Institute (NEI) has developed a Methodology for Risk
Informed Fire Safe-Shutdown Analysis, which is related to the Deterministic Method for Multiple Spurious Operations
solutions. The aim of this study was to identify, achieve, and maintain Post-Fire Safe-Shutdown of the Main Control
Room (MCR) of the CANDU reactor, even though one train of the multiple Safety Structures, Systems, and Components
(SCCs) fail by the technical specification and analysis method.
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Collect Plant Data
- Initial Condition
- Regulatory Requirements, etc

Determine Safe Shutdown(SSD) Function
- Plant System, Function
- Supporting Function

[
Select Safe Shutdown System
- Safe Shutdown System
- Safe Shutdown Path
|
Select Safe Shutdown Equipment

- Safe Shutdown Equipment List
|
Select Safe Shutdown Cables

- Identify Cables

- Analysis Associate Cables

[
Fire Area Assessment

- Determine Safe Shutdown Equipment Path
- Circuit Analysis

[
Develop Method for Prevention or Mitigation

- Reroute of Cable and Circuit of Concern
- Redesign
- Operator Manual Action

Figure 1. Post-fire shutdown analysis process(l).
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Figure 3. Fire propagation.
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Figure 4. Spurious actuation.
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Figure 6. Short to ground on grounded circuits.
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Table 1. Example of Safety Shutdown Equipment List
Total Equipment System Equipment | Equipment - Success
Number System Number No. Description Path Room Etc
1 SDS#1 1 63730-SAM1 | Shutoff Rod Drive Motors A R501 | Fail-Safe
2 SDS#1 2 63730-SAM2 | Shutoff Rod Drive Motors A R501 | Fail-Safe
146 SDS#2 25 68337-PT1G | Pressurizer Low Level Trip B R113 | Fail-Safe
147 SDS#2 26 68337-PT1H | Pressurizer Low Level Trip B R113 | Fail-Safe
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Table 2. Example of Cable Path Database
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. . Equip. Equip. . RM | RM |[RM[RM| RM |RM |RM | RM | RM | RM | RM
No | System | Eqipment No | Desciption side 1 side 2 Channel | Signal ) N 3 4 5 5 6 7 3 9 10
Shutoff
63730- . 63730- 5542- PET
1 | SDS#1 POSTISAMI Rod Drive POSTISAMI | MCC22B AL R501 | R403 | R401 | R405 | R501 | R601 03 S318 | S307 | S305 | S304
Motors
Shutoff
63730- . 5542- 66810-
2 | SDS#1 POSTISAMI Rod Drive MCC22B CDF B S304 | S145 | S307 | S318 | S317 | S328
Motors
Pressurizer
182 | SDS#2 | 68337-LT1G | Low Level 68337- 66611- G S031 | S031A | S030 | S014 | S014A
. LT1G PL53
Trip
Pressurizer
183 | SDS#2 | 68337-LT1G | Low Level 68320- 66110- G SO14A | SO014 | S030 | SO13 | S167 | S230 | S326
. PL109 PL02
Trip
1714

AL, M, H): A& (Low-power), 572 (Mid-power)
217 E (High-power)

#|*](C) : Control

SDS : Shutdown System
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