
57B. Modeling of Operator Actions in Fire Scenarios

ATTACHMENT 57B 

MODELING OF OPERATOR ACTIONS IN FIRE SCENARIOS 

In the AP1000 PRA internal fire analysis for events at power scenarios, operator actions are 
credited or affected for a few cases. This attachment discusses these operator actions and 
provides their failure probabilities.  

OPA-01 = Operator deactivates the protection and safety monitoring system (PMS) division 
involved in the fire.  

OPA-02 = Operator opens the manual valve to sprinklers in containment.  

This attachment also discusses remote shutdown panel actions and credit for manual 
actuation of ADS by DAS.  

57B.1 Calculation of Failure Probability of OPA-01 

This section describes the operator action to diagnose a fire in a PMS division fire area and 
deactivate the PMS division involved in the fire, before two cabinets and their cable trays are 
involved in the fire. The operator deactivates the PMS division by removing power from all 
equipment in the affected division by switches in the affected IDS division. The main reason 
for this operator action is to prevent potential hot shorts in two cabinets/cable trays that may 
spuriously activate an ADS line. The action also renders the IDS division inoperable.  

During normal plant operation at power, a fire event is postulated to occur in a fire area 
containing either division A, B, C, or D of PMS. These fire areas are labeled as 1202AF04, 
1201AF02, 1201AF03, and 1202AF03. These fire areas contain multiple cabinets and their 
cable trays. Moreover, they contain multiple fire zones located at different floors. The bulk of 
the combustibles in such a fire area are due to the cabinets and the cable trays. There are no 
other main sources of combustibles. Thus, a most likely location of a fire is at one cabinet or 
a cable tray. A hot short in a single cabinet or cable tray is not capable of creating a spurious 
ADS actuation signal due to engineered design features; another coincidental hot short in a 
different (for example, adjacent) cabinet (or in its cable tray) must also happen by fire 
propagation to create the possibility of two hot shorts leading to spurious ADS actuation of 
any single or multiple stage ADS lines. The AP1000 DCD, in Section 9.5.1.8, states, "The 
Combined License applicant provides an analysis that demonstrates that operator actions 
which minimize the probability of the potential for spurious ADS actuation as a result of a 
fire can be accomplished within 30 minutes following detection of the fire." The fire areas in 
question are constantly monitored by smoke detectors, which are alarmed in the main control 
room. When the fire alarm is detected in the control room, the emergency procedures direct 
the control room staff to immediately go to the fire area in question (one floor down) to 
confirm the fire; then go down another floor to a different fire zone in the same fire area to 
deactivate the specific IDS division by opening a breaker. This breaker is clearly marked and 
is in a fire zone that does not contain the cabinets or the cable trays. The two zones (one 
containing the cabinets and the other containing the deactivation switch) are on different 
floors. It is not expected that the operator's entry into the deactivation zone is hampered by 
the fire in the cabinet zone.
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57B. Modeling of Operator Actions in Fire Scenarios

The most likely scenario is that the fire is limited to a cabinet or a cable tray. It is assumed 
that it takes at least 30 minutes for fire to potentially propagate from one cabinet/cable tray to 
another adjacent one. This time window allows a realistic chance for the operators to both 
deactivate the IDS division and to suppress the fire. It is also assumed that the fire alarm 
sounds within seconds to minutes of the fire starting, due to placement of fire detectors close 
to cabinets/cable trays, so that the operator time window for diagnosis and action is not 
considerably shortened.  

If the operator action is performed successfully in the time window of 30 minutes following 
the alarm in the main control room, a spurious ADS signal is unlikely.  

Calculation of OPA-O1 HEP 

Diagnosis and action phases of a human action is considered to model this operator action.  
Due to the relative shortness of the available time window and uncertainty about the length of 
the time window, no credit is taken for recovery phase.  

It is assumed that a control room operator goes down one floor to confirm that a fire is in 
progress; then go another floor down to deactivate the division. A time period of 10 minutes 
is more than sufficient to perform these actions. This allows a time period of up to 20 minutes 
for the "diagnosis" phase of the operator action. The diagnosis is based on responding to an 
alarm in the control room. No reactor trip, or multiple alarms are expected at this point.  

The performance shaping factors (PSF) for this operator action are as follows: 

1. There are emergency procedures for this action. The procedures are short (short 
list: <= 10 items). However, it is not expected that these procedures are routinely 
simulated.  

2. The diagnosis is to be made in the MCR; the action to deactivate takes place in a fire 
zone two floors down.  

3. Initially, there should be no unduly stress factor. However, after the operator confirms 
the fire, there may be some additional stress, which may influence the deactivation step.  

4. The action is simple, and unambiguous, once the fire is confirmed.  

5. The 30-minute time window is adequate for both diagnosis and action.  

6. The deactivation switch is well identified and visible during the event (no excessive 
smoke in the fire zone containing the switch); the lights in the zone and in the corridors 
leading to the zone are operational (either primary or emergency lighting is available).  
There are no similar switches in the vicinity of the deactivation switch.  

The human error probability (HEP) is given below. The HEP for the OPA-01 is calculated as 
follows.
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57B. Modeling of Operator Actions in Fire Scenarios

Diagnosis Phase 

HEP for diagnosis within 20 minutes by control room personnel of abnormal event 
annunciated in the MCR: 

Median: 0.01 (input from NUREG/CR-1278, August 1983, Table 20-3, Item 3) 
Error Factor (EF): 10 (input) 
Mean: 2.66E-02 (calculated) 

Stress: Optimum (normal) 
PSF adjustment for HEP = 1.0 (multiplier) 

HEP(diagnosis) = 0.0266 

Action Phase 

HEP for omission of a step in a short procedure: 

Median: 0.001 (input from NUREG/CR-1278, August 1983, Table 20-7, Item 1) 
EF: 3 (input) 
Mean: 1.25E-03 (calculated) 

Stress: Moderately high 
Tagging Level: Normal 
PSF adjustment for HEP = 2.0 (multiplier) 

HEP(action) = 0.0025 

HEP(OPA-01) = HEP(diagnosis) + HEP(action) = 0.03 

EF of HEP = 10 (higher of the two EFs is assigned).  

Result 

The mean value of the HEP for OPA-01 is calculated to be 0.03 with an error factor of 
10 (assuming a lognormal distribution). The 95% confidence level of this HEP is 0.11.  

Major modeling assumptions that may affect the result: 

1. Availability of a 30-minute time window.  

2. The operator can reach the deactivation switch (fire zone is not affected by the fire in the 
cabinet fire zone).  

57B.2 Calculation of Failure Probability of OPA-02 

The operator action is to diagnose a fire in the containment fire area 11 00AF 11300B, and to 
open the manual valve to supply water to the fire suppression system in the area. This should 
be accomplished before multiple sets of cabinets/cable trays involving multiple divisions and
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57B. Modeling of Operator Actions in Fire Scenarios

non-lE power are involved in the fire. This operator action is defined as OPA-02. The 
operator supplies water to the fire suppression system by opening a manual valve in fire area 
12306, which is outside the Containment. The main reason for this operator action is to 
prevent a fire starting in non-lE power to propagate to lE divisions, or vice versa. If the 
operator action fails, both the 1E division and non-lE power in the area are conservatively 
assumed to be inoperable due to fire. Hot shorts may occur whether the operator action is 
successful or not.  

A fire in the containment fire area 11 OOAF 11 300B is alarmed both in the MCR and also in 
the central fire security station. There are fire procedures that directs the fire emergency 
personnel to go to the fire zone 1231 AF12306 and open a manual valve to supply water to the 
fire suppression system in 1 100AF I 1300B. The valve is well tagged and easily located. The 
valve area is well lit (emergency lighting exists).  

The time window to diagnose and perform this action is at least 30 minutes due to ample 
spacing between the 1E division cables and non-lE division cables. In fact, the distances 
between non-lE and 1E division cables involved make fire propagation from one set of 
cables to the other very unlikely. Currently, this fact is not credited probabilistically in the 
model.  

Calculation of OPA-02 HEP 

Diagnosis and action phases of a human action models this operator action. No credit is taken 
for recovery phase.  

A time period of 10 minutes is more than sufficient to perform the action phase. This allows a 
time period of up to 20 minutes for the "diagnosis" phase of the operator action. The 
diagnosis is based on responding to an alarm in the central fire security station. No multiple 
alarms are expected at this point.  

The performance shaping factors for these operator actions are as follows: 

1. There are emergency procedures for this action. The procedures are short (short 
list: <= 10 items). However, it is not expected that these procedures are routinely 
simulated.  

2. The diagnosis is to be made in the central fire security station; the action takes place in 
fire zone 1231AF12306, which is not affected by the fire. The fire (that is in the 
Containment) does not affect the route from the central fire security station to the fire 
suppression water supply manual valve.  

3. Initially, there should be no unduly stress factor. However, after the operator confirms 
the fire, there may be some additional stress, which may influence the action step.  

4. The action is simple, and unambiguous, once the fire is confirmed.
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5. The 30-minute time window is adequate for both diagnosis and action.  

6. The manual valve is well identified and visible during the event. The lights in the fire 
zone containing the actuation manual valve and in the corridors leading to the zone are 
operational (either primary or emergency lighting is available). There are no other valves 
within the near vicinity of the valve in question.  

The human error probability (HEP) is given below. The HEP for the OPA-02 is calculated as 

follows.  

Diagnosis Phase 

HEP for diagnosis within 20 minutes (by control room personnel - assumed to apply also to 
the central fire security station emergency personnel) of abnormal event annunciated in the 
central fire security station: 

Median: 0.01 (input from NUREG/CR-1278, August 1983, Table 20-3, Item 3) 
EF: 10 (input) 
Mean: 2.66E-02 (calculated) 

Stress: Optimum (normal) 
PSF adjustment for HEP = 1.0 (multiplier) 

HEP (diagnosis) = 0.0266 

Action Phase 

HEP for omission of a step in a short procedure: 

Median: 0.001 (input from NUREG/CR-1278, August 1983, Table 20-7, Item 1) 
EF: 3 (input) 
Mean: 1.25E-03 (calculated) 

Stress: Moderately high 
Tagging Level: Normal 
PSF adjustment for HEP = 2.0 (multiplier) 

HEP(action) = 0.0025 

HEP (OPA-01) = HEP (diagnosis) + HEP (action) = 0.03 

EF of HEP = 10 (higher of the two EFs is assigned).
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57B. Modeling of Operator Actions in Fire Scenarios

Result 

The mean value of the HEP for OPA-02 is calculated to be 0.03 with an error factor of 
10 (assuming a lognormal distribution). The 95% confidence level of this HEP is 0.11.  

Major modeling assumptions that may affect the result: 

1. Availability of a 30-minute time window.  

Failure Probability of Fire Suppression 

The failure probability of fire suppression (Q8) is the sum of the failure probabilities of the 
operator action and the suppression equipment failure. Failure probability of suppression 
equipment is 0.05 (taken from Table 57-6).  

Q8 = 0.03 + 0.05 = 0.08.  

57B.3 Operator Actions at Remote Shutdown Panel 

In the event of a MCR fire, the MCR crew trips the reactor, evacuates the MCR, and disables 
the MCR functions from a panel outside the MCR. Then, they proceed to the remote 
shutdown workstation for plant shutdown operations. The systems potentially needed for the 
shutdown, reactor trip, SFW, CMT, ADS, etc., have automatic actuation capabilities still 
available (no need for operator actuation), similar to the MCR. Operator intervention is 
required only in cases that would have needed operator actions if the operators had been in 
the MCR.  

Thus, credit is taken for automatic actuation of shutdown functions at the remote shutdown 
workstation after evacuation and deactivation of MCR. In these scenarios, the operator action 
(for cases of automatic actuation failures, or for those systems that do not have automatic 
actuation) failure probabilities are increased to reflect the potentially negative performance 
shaping factors. This is done in a screening analysis fashion (e.g., conservatively) by 
increasing the HEPs to 0.1, whenever they are less than 0.1.  

57B.4 More Reliable REC-MANDAS 

In Attachment 57A, Section 57A.2, the failure probability of ADS actuation by DAS has been 
revised (lowered), as discussed in that section. This revision implies that the REC-MANDAS 
operator action HEP, which is calculated to be 1.16E-02 for the base PRA case, has been 
reduced for the specific cases in which it is used for the fire scenarios. The reduction is at the 
order of a factor of 10.
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ATTACHMENT 57C 

FIRE AREA EVENT TREES DEFINING SCENARIOS 

This attachment contains the event tree models for each fire area, the data used in the event 
trees to quantify the scenario initiating event frequencies (Table 57C-1), and the scenario 
CDFs (Table 57C-2).
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AP1000 Probabilistic Risk Assessment

Table 57C-1 (Sheet I of 5) 

DATA USED IN EVENT TREE SCENARIO FREQUENCY CALCULATIONS 

TABLE 57-6 AUTOMATIC SUPPRESSION SYSTEM RELIABILITY 

Unavailability 
System Type of System Source 

Wet Pipe Sprinkler System 2.OOE-02 Table 57-6 

Preaction or Dry Pipe Sprinkler System 5.00E-02 Table 57-6 

Deluge Sprinkler or Water Spray System 5.00E-02 Table 57-6 

CO2 System 4.OOE-02 Table 57-6 

Halon System 5.OOE-02 Table 57-6 

No Fire Suppression System I Total Failure = I 

Fire Suppression System in Zone 1100 AF 11300B 8.OOE-02 See Atttachment 57B, Paragraph 57B. I 

Probability of Fire Propagation to an Adjacent Area 0.01 Assumed Value (See Paragraph 57.4.2) 

Probability of Hot-Shorts Leading to Spurious 0.06 NUREG/CR-2258 (See Reference 8) 
Actuation - Case of One Ordered Cable 

No Spurious Actuation 0 If there is no spurious actuation, then 
Probability = 0 

TABLE 57-7 FIRE IGNITION FREQUENCIES FOR AP1000 FIRE AREAS 

Ignition 
Fire Area Area Description Frequency Source 

0000 AF 00 Yard Building (Including Transformer Yard) 2.OOE-02 Table 57-3 

1200 AF 01 RCA of Auxiliary Building (All Zones) 1.81E-02 Table 57-3 

1200 AF 01 RCA of Aux. Building 9.95E-03 
1220AF 12251 Zone 1220AF 12251 With Sprinklers 

1200 AF 02 New Fuel and Used Fuel Storage, Waste Disposal Container 1.1 OE-03 Table 57-3 
(All Zones) 

1200 AF 02 New Fuel and Used Fuel Storage, Waste Disposal Container, 1.84E-04 
1230 AF 12371 Rail Car Bay Zone 

1200 AF 03 Corridors 100'& 117'6" 1.63E-03 Table 57-3 

1201 AF 02 Division B Batteries/DC Equipment Room/Instrumentation 3.73E-03 Table 57-3 
and Control 

1201 AF 03 Division D DC Equipment/I&C 3.04E-03 Table 57-3
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57C. Fire Area Event Trees Defining Scenarios

Table 57C-1 (Sheet 2 of 5) 

DATA USED IN EVENT TREE SCENARIO FREQUENCY CALCULATIONS 

Ignition 

Fire Area Area Description Frequency Source 

1201 AF 04 Division B/D VBS Equipment 3.60E-04 Table 57-3 

1201 AF 05 MSIV Compartment A 6.60E-04 Table 57-3 

1201 AF 06 MSIV Compartment B 3.3 1E-04 Table 57-3 

1202 AF 02 Northeast Elevator Shaft 1.17E-03 Table 57-3 

1202 AF 03 Division C Batteries/DC Equipment/I&C Room/RCP Trip 4.45E-03 Table 57-3 

Switchgear Room/I&C Penetration Room 

1202 AF 04 Division A Electrical Equipment/Battery Room/I&C Room 3.OOE-03 Table 57-3 

1204 AF 01 RNS Pump Room B 4.97E-03 Table 57-3 

1204 AF 03 South Shield Building Elevator Shaft 1.17E-03 Table 57-3 

1205 AF 02 Southeast Elevator Shaft 1.17E-03 Table 57-3 

1210 AF 01 Corridor/Spare Battery Room/Spare Room/Spare Battery 1.47E-03 Table 57-3 
Charger Room 

1220 AF 01 Division B RCP Trip Switchgear/Spare Room/Corridor 82' 6" 4.43E-03 Table 57-3 

1220 AF02 Lower Annulus Valve Area 1.7 1E-04 Table 57-3 

1230 AF 01 Corridor Division A, B, C, D and Remote Shutdown 1.71E-04 Table 57-3 
Workstation 

1230 AF 02 Non-Class 1 E Electrical Compartment - 100' 1.56E-03 Table 57-3 

1232 AF 01 Remote Shutdown Workstation 1.32E-04 Table 57-3 

1240 AF 01 Non-Class 1E Electrical Compartment - 117' 1.55E-03 Table 57-3 

1242 AF 02 Division A Penetration Area 3.33E-04 Table 57-3 

1243 AF 01 Reactor Trip Switchgear I 2.84E-03 Table 57-3 

1243 AF 02 Reactor Trip Switchgear II 2.84E-03 Table 57-3 

1250 AF 01 Nonradioactive Ventilation System 2.68E-03 Table 57-3 

2000 AF 01 Turbine Building Floor 6.47E-02 Table 57-3 

2003 AF 01 Auxiliary Boiler Equipment Room 1.23E-03 Table 57-3 

2009 AF 02 Elevator Machine Room 1.17E-03 Table 57-3 

2033 AF 02 Motor-Driven Fire Pump Room 1.01E-03 Table 57-3
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57C. Fire Area Event Trees Defining Scenarios AP1000 Probabilistic Risk Assessment

Table 57C-1 (Sheet 3 of 5) 

DATA USED IN EVENT TREE SCENARIO FREQUENCY CALCULATIONS 

Ignition 
Fire Area Area Description Frequency Source 

2040 AF 01 Clean and Dirty Lube Oil Storage 2.83E-04 Table 57-3 

2043 AF 01 Chemical Laboratory 3.23E-04 Table 57-3 

2050 AF 01 Lube Oil Conditioner Room 2.83E-04 Table 57-3 

2052 AF 01 Southwest 6.9KV Switchgear Room 2.48E-03 Table 57-3 

2053 AF 01 Electrical Equipment Room 6.70E-03 Table 57-3 

2053 AF 02 Northwest 6.9KV Switchgear Room 2.48E-03 Table 57-3 

4003 AF 01 Demineralized Water Deoxygenating Room/Air Handling 4.26E-03 Table 57-3 
Equipment Rooms 

4031 AF 01 Battery Room and Battery Charger Room 1 2.87E-03 Table 57-3 

4031 AF 02 Battery Room and Battery Charger Room 2/Computer Room 3.14E-03 Table 57-3 
B/Shift Turnover Room 

4031 AF 05 Access Area, Access Corridor, Security Room 2, Corridor, 1.42E-03 Table 57-3 
Rest Room 

4031 AF 06 Central Alarm Station/Security Room 1 1.93E-03 Table 57-3 

4032 AF 01 Decontamination Room, Non-Radiological and Radiological 8.53E-04 Table 57-3 
Controlled Area Entries...  

4032 AF 02 Containment Access Corridor Elevation 107' 2" 4.38E-04 Table 57-3 

4033 AF 01 Hot Machine Shop 1.67E-03 Table 57-3 

4034 AF 01 General Offices 1.42E-03 Table 57-3 

4041 AF 01 Conference Rooms/Computer Room A/Corridor 4.66E-04 Table 57-3 

4041 AF 02 Corridor/Restroom 4.50E-04 Table 57-3 

4042 AF 01 Non-Class IE Switchgear #1 8.34E-03 Table 57-3 

4042 AF 02 Non-Class IE Switchgear #2 2.66E-03 Table 57-3 

4052 AF 01 Staging and Storage Area/Containment Air Filtration Exhaust 1.94E-03 Table 57-3 
Rooms A & B 

5031 AF 01 Radwaste Building 2.42E-02 Table 57-3 

6030 AF 01 Diesel Generator Room A 2.99E-02 Table 57-3
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57C. Fire Area Event Trees Defining Scenarios

Table 57C- 1 (Sheet 4 of 5) 

DATA USED IN EVENT TREE SCENARIO FREQUENCY CALCULATIONS 

Ignition 

Fire Area Area Description Frequency Source 

6030 AF 02 Diesel Generator Room B 3.03E-02 Table 57-3 

6030 AF 03 Fuel Oil Day Tank Room A 2.10E-04 Table 57-3 

6030 AF 04 Fuel Oil Day Tank Room B 2.1OE-04 Table 57-3 

Total 2.80E-01 Table 57-3 

TABLE 57-4 FIRE IGNITION FREQUENCIES FOR AP1000 CONTAINMENT FIRE AREA 

Fire Area Description Frequency Source 

1100 AF 11204 Reactor Coolant Drain Tank Room 3.50E-05 Table 57-4 

1100 AF 11206 Accumulator Room A 1.81E-05 Table 57-4 

1100 AF 11207 Accumulator Room B 1.81E-05 Table 57-4 

1100AF 11208 RNS Valve Room 1.81E-05 Table 57-4 

1100 AF 11 300A Maintenance Floor (SE Quadrant Access) 1.54E-04 Table 57-4 

1100 AF 11300B Maintenance Floor (NNE Quadrant) and RCDT 3.71E-04 Table 57-4 
Access 

1l00AF 11301 SG Compartment I 1.70E-04 Table 57-4 

1100AF 11302 SG Compartment 2 9.51E-05 Table 57-4 

1100 AF 11303 Pressurizer Compartment 1.81E-05 Table 57-4 

1100 AF 11303A ADS Lower Valve Area 1.81E-05 Table 57-4 

1100AF 11303B ADS Upper Valve Area 1.81E-05 Table 57-4 

1100 AF 11500 Operating Deck 4.92E-04 Calculated in 
Section 57.3.4 as 

4.90E-04 

1200 AF 12341 Middle Annulus 2.29E-05 Table 57-4 

1200 AF12555 Main Control Room Emergency Habitability System 1.50E-03 Table 57-4 
Air Storage/Operating Deck Staging Area 

Total 2.95E-03 Table 57-4 

Main Control Room Fire Ignition Frequency 9.5E-03 Section 57.4.5.3 

MCR CDF 3.18E- 12 Section 57.6

57C-5 

Revision 1

AP1000 Probabilistic Risk Assessment

Revision 157C-5



AP1000 Probabilistic Risk Assessment

Table 57C-1 (Sheet 5 of 5) 

DATA USED IN EVENT TREE SCENARIO FREQUENCY CALCULATIONS 

Fire Area Description Frequency Source 

Calculations 

Failure of Suppression in a Zone Without Automatic 1 Manual Fire 
Fire Suppression Suppression Not 

Credited in 
AP1000 

Both NSS Trains Are Damaged By Fire In A Turbine 0.5 Expresses the 
Floor Fire Scenario When Suppression Works possibility of just 

losing one out of 
two NSS trains 

LOSP Following Yard Building Fire 1 LOSP Assumed 
Following A 
Yard Fire 

Logical Switch 1 1 Probability = I 

HF-1 To Switch Off The Electrical Cabinets In Case 0.97 The probability 
of Fire In A Room to fail to switch 

off the electrical 
cabinets in one 
electrical 
division is 0.03; 
then the 
probability to 
switch off the 
cabinet before 
spurious 
actuation is 
1-0.03--0.97 

Spurious Actuation Stage 4/Spurious Actuation 0.5 = 2/(2+2) 
Stage l, 2 or 3 + Stage 4 

Logical Switch 0 0 Probability =0 

Qxx (fire propagation from I&C to DAS cables) 1.00E-02 Section 57.4.5.2; 
within the same containment fire zone fire area 11OOAF 

11300B
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57C. Fire Area Event Trees Defining Scenarios

Table 57C-2 (Sheet I of 5) 

CCDPs USED IN FIRE EVENT TREES 

TABLE 57A-1 SUMMARY OF SCENARIO CCDPs

Fire CCDP 
Initiating Scenario Description Scenario Scenario AP1000 Ratio 

Event (Additional Failures) CCDP Number CCDP f/a 

f a 

IEV-LMFW Loss of SFW, CCW, SWS, CAS 7.73E-08 SCEN1 2.45E-09 31.53 

IEV-TRANS Loss of SFW, CCW, SWS, CAS 7.51E-08 SCEN1A 2.1OE-09 35.72 

IEV-LMFW Loss of SFW, CCW, SWS, CAS, Div D 1.93E-07 SCEN2 2.45E-09 78.51 

IEV-LMEW Loss of SFW, CCW, SWS, CAS, Div B 1.93E-07 SCEN2A 2.45E-09 78.51 

IEV-SPADS Loss of SFW, CCW, SWS, CAS, Div D 1.25E-03 SCEN3 5.48E-04 2.28 

IEV-SPADS Loss of SFW, CCW, SWS, CAS, Div D 1.25E-03 SCEN3A 5.48E-04 2.28 

IEV-SPADS Loss of Division B power 1.25E-03 SCEN3B 5.48E-04 2.28 

IEV-SPADS Loss of Division A power 1.25E-03 SCEN3C 5.48E-04 2.28 

IEV-SPADS Loss of Division D power 1.25E-03 SCEN3D 5.48E-04 2.28 

IEV-LOSP Loss of SFW, CCW, SWS, CAS, power on 1.05E-07 SCEN4A 8.37E-09 12.54 
main AC buses OTH-R05 = 1 

IEV-LOSP Loss of SFW, CCW, SWS, CAS, Div D, 1.63E-07 SCEN5 8.37E-09 19.45 
power on main AC buses 

IEV-LOSP Loss of SFW, CCW, SWS, CAS, Div D, 2.33E-07 SCEN5A 8.37E-09 27.82 
power on main AC buses OTH-R05=1 

IEV-LMFW Loss of one train of SFW, CCW, SWS, CAS 7.73E-08 SCEN6 2.45E-09 31.53 

IEV-LMFW Loss of one train of SFW, CCW, SWS, 1.93E-07 SCEN7 2.45E-09 78.72 
CAS, Div D 

IEV-LOSP AC power not recoverable after LOSP 1.02E-07 SCEN8 8.37E-09 12.18 

IEV-MLOCA Loss of Division B and D power 2.28E-03 SCEN9 3.69E-05 61.71 

IEV-MLOCA Loss of Division B and D power 2.28E-03 SCEN9A 3.69E-05 61.71 

IEV-MLOCA Loss of Division A and C power 2.28E-03 SCEN9B 3.69E-05 61.71 

IEV-TRANS Loss of A, B, C and D power 2.70E-06 SCEN10 2.1OE-09 1.28E+03 

IEV-TRANS Loss of Division A and C power 2.70E-06 SCEN11 2.1 OE-09 1.28E+03 

IEV-TRANS Loss of Division B and D power 2.70E-06 SCENI1A 2.1OE-09 1.28E+03
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57C. Fire Area Event Trees Defining Scenarios

Table 57C-2 (Sheet 2 of 5) 

CCDPs USED IN FIRE EVENT TREES 

Fire CCDP 
Initiating Scenario Description Scenario Scenario AP1O00 Ratio 

Event (Additional Failures) CCDP Number CCDP f/a 

IEV-SPADS Loss of Division A and C power 1.60E-03 SCEN12 5.48E-04 2.92 

IEV-SPADS Loss of Division B and D power 1.60E-03 SCEN12A 5.48E-04 2.92 

IEV-MLOCA Loss of Division A and C power 2.28E-03 SCEN 13 3.69E-05 61.71 

IEV-TRANS Loss of Division A power 2.70E-09 SCEN 14 2.1 OE-09 1.28 

IEV-TRANS Loss of Division D power 7.47E-08 SCEN14A 2.1OE-09 35.53 

IEV-TRANS Loss of Division B power 7.23E-08 SCEN14B 2.1OE-09 34.39 

IEV-TRANS Loss of CVS 2.1OE-09 SCEN15 2.1OE-09 1.00 

IEV-TRANS Loss of RNS and CVS 2.55E-09 SCEN15A 2.1OE-09 1.21 

IEV-TRANS Loss of Division C power and CVS 2.70E-09 SCEN16 2.1OE-09 1.28 

IEV-TRANS Loss of Reactor Trip Switchgear I 2.10E-09 SCEN17 2.1OE-09 1.00 

IEV-MLOCA Loss of DAS, RNS, and CVS 1.3 1E-03 SCEN18 3.69E-05 35.46 

IEV-SPADS Loss of RNS, CVS and DAS 1.02E-03 SCEN19 5.48E-04 1.86 

IEV-MLOCA Loss of Division B power 8.07E-04 SCEN20 3.69E-05 21.84 

IEV-MLOCA Loss of Division D power 8.07E-04 SCEN20A 3.69E-05 21.84 

IEV-MLOCA Loss of Division C power 8.07E-04 SCEN20B 3.69E-05 21.84 

IEV-MLOCA Loss of Division A power 8.07E-04 SCEN20C 3.69E-05 21.84 

IEV-TRANS Loss of DAS & non- lE electrical division 1.38E-06 SCEN21 2.1OE-09 657.14 

IEV-TRANS Loss of Division C, DAS & non-lE 1.38E-06 SCEN22 2.1OE-09 657.14 
electrical division 

IEV-MLOCA Loss of Division C, DAS & non-1E 2.05E-03 SCEN23 5.48E-04 3.74 
electrical division 

IEV-MLOCA Loss of Division C, DAS & non-1E 2.05E-03 SCEN24 3.69E-05 55.49 
electrical division 

IEV-SPADS Loss of Division C power 1.25E-03 SCEN25 5.48E-04 2.28 

IEV-LMFW Loss of MFW and SFW 7.73E-08 SCEN26 2.45E-09 31.53 

IEV-LOSP Loss of SFW, CCW, SWS, CAS, Div D 1.08E-07 SCEN27 8.37E-09 12.90 

IEV-LOSP Loss of SFW, CCW, SWS, CAS 1.87E-08 SCEN28 8.37E-09 2.23

57C-8 
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57C. Fire Area Event Trees Defining Scenarios

Table 57C-2 (Sheet 3 of 5) 

CCDPs USED IN FIRE EVENT TREES 

Fire CCDP 

Initiating Scenario Description Scenario Scenario AP1000 Ratio 
Event (Additional Failures) CCDP Number CCDP f/a 

IEV-TRANS Loss of IRWST valves 11 7A, 11 8A, 120A, 2.1 OE-09 SCEN29 2.1 OE-09 1.00 
123A and 125A 

IEV-TRANS Loss of RNS MOV-023 2.55E-09 SCEN30 2.1OE-09 1.21 

IEV-LMFW Loss of 1 CMT, MFW & SFW 7.34E-08 SCEN31 2.45E-09 29.94 

IEV-LMFW Loss ofA & C Div, 2 CMT, MFW, SFW, 4.81E-04 SCEN32 2.45E-09 1.96E+05 

DAS, I train of CCW, non-lE electrical 
division & hydrogen igniters 

IEV-TRANS Loss of A & C Div, 2 CMT, DAS, I train of 2.46E-06 SCEN33 2.1OE-09 1.17E+03 
CCW, non-lE electrical division & 
hydrogen igniters 

IEV-SPADS Loss of A & C Div, 2 CMT, MFW, SFW, 1.00E-00 SCEN34 5.48E-04 1.82E+03 
DAS, 1 train of CCW, non-lE electrical 
division & hydrogen igniters 

IEV-SPADS Loss of MFW and SFW 5.48E-04 N/A 5.48E-04 1.00 

IEV-TRANS Loss of I stage 1, 2 & 3 of ADS 2.99E-09 SCEN35 2.1OE-09 1.42 

IEV-MLOCA Loss of I stage 1, 2 & 3 of ADS 4.03E-05 SCEN36 3.69E-05 1.09 

IEV-LMFW Loss of Div B & D, MFW and SFW 1.08E-06 SCEN37 2.45E-09 440.50 

IEV-TRANS Loss of Division A & DAS 1.38E-06 SCEN38 2.1OE-09 657.14 

IEV-MLOCA Loss of Div A, DAS, non-lE electrical 1.94E-03 SCEN39 3.69E-05 52.51 

division & hydrogen igniters 

IEV-TRANS Loss of Division A & C, one CMT, one 1.02E-06 SCEN40 2.1OE-09 485.71 
PRHR isolation valve and one path of CCW 

IEV-TRANS Loss of two diesel generators 2.1OE-09 SCEN41 2.1OE-09 1.00 

IEV-SPADS Loss of Division A & C, one CMT, one 2.50E-03 SCEN42 5.48E-04 4.56 
PRHR isolation valve and one path of CCW 

IEV-TRANS ALL HEP set to 1 2.91E-08 SCEN43 2.1OE-09 13.86 

IEV-TRANS ALL HEP set to 0.1 4.35E-09 SCEN44 2.1OE-09 2.07 

IEV-MLOCA Loss of A & C divisions (or B &D 1.0 SCEN45 3.69E-05 27100 
divisions) and loss of DAS

57C-9 
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57C. Fire Area Event Trees Defining Scenarios AP1000 Probabilistic Risk Assessment

Table 57C-2 (Sheet 4 of 5) 

CCDPs USED IN FIRE EVENT TREES 

TABLE 57A-2 AP1000 BASE CASE CCDPs FOR INITIATING EVENTS 

Initiating Contribution # of Initiating Initiating Event Initiating Event 
Event to Plant CDF Cutsets Event CDF Frequency CCDP 

1 IEV-SI-LB 39.5 1120 9.50E-08 2.12E-04 4.48E-04 

2 IEV-LLOCA 18.7 286 4.50E-08 5.00E-06 8.99E-03 

3 IEV-SPADS 12.3 1078 2.96E-08 5.40E-05 5.48E-04 

4 IEV-SLOCA 7.52 1639 1.81E-08 5.OOE-04 3.61E-05 

5 IEV-MLOCA 6.7 1682 1.61E-08 4.36E-04 3.69E-05 

6 IEV-RV-RP 4.16 1 1.00E-08 1.00E-08 1.00E-00 

7 IEV-SGTR 2.77 2730 6.66E-09 3.88E-03 1.72E-06 

8 IEV-CMTLB 1.53 989 3.68E-09 9.3 1E-05 3.95E-05 

9 IEV-ATWS 1.51 145 3.62E-09 4.81E-01 7.53E-09 

10 IEV-TRANS 1.22 1254 2.94E-09 1.40E-00 2.10E-09 

11 IEV-POWEX 0.69 692 1.66E-09 4.50E-03 3.69E-07 

12 IEV-RCSLK 0.69 1428 1.65E-09 6.20E-03 2.66E-07 

13 IEV-LCOND 0.51 838 1.24E-09 1.12E-01 1.11E-08 

14 IEV-LOSP 0.42 2224 1.00E-09 1.20E-01 8.37E-09 

15 IEV-LMFW 0.34 1285 8.21E-10 3.35E-01 2.45E-09 

16 IEV-ATW-T 0.3 15 7.13E-10 1.17E-00 6.09E-10 

17 IEV-LCAS 0.28 416 6.72E-10 3.48E-02 1.93E-08 

18 IEV-SLB-V 0.25 305 6.06E-10 1.21E-03 5.01E-07 

19 IEV-PRSTR 0.18 320 4.29E-10 1.34E-04 3.20E-06 

20 IEV-LMFW1 0.18 740 4.26E-10 1.92E-01 2.22E-09 

21 IEV-LCCW 0.13 692 3.16E- 10 1.44E-01 2.20E-09 

22 IEV-SLB-U 0.05 160 1.31E-10 3.72E-04 3.51E-07 

23 IEV-ATW-S 0.05 55 1.11E-10 1.48E-02 7.49E-09

Revision 1
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57C. Fire Area Event Trees Defining Scenarios

57C-l 1 
Revision 1

Table 57C-2 (Sheet 5 of 5) 

CCDPs USED IN FIRE EVENT TREES 

Initiating Contribution # of Initiating Initiating Event Initiating Event 
Event to Plant CDF Cutsets Event CDF Frequency CCDP 

24 IEV-ISLOC 0.02 1 5.OOE- 11 5.OOE-11 1.OOE-00 

25 IEV-LRCS 0.01 131 3.33E- I1 1.80E-02 1.85E-09 

26 IEV-SLB-D 0 18 9.15E-12 5.96E-04 1.54E-08

AP1000 Probabilistic Risk Assessment

57C- I11 Revision I



57C. Fire Area Event Trees Defining Scenarios AP1000 Probabilistic Risk Assessment

0000 AF 00 Yard Building (Including Transformer Yard)

Fire Occurs Fire 
In 0000 AF 00 Suppression 

Successful

I 2

Fire Is No spurious Fire Scenario Conditional Scenario Initiating 
Contained ADS Scenario IE CDP CDF Event 

Actuation Number Frequency Type

3

CCDP Failed Components Area 
Scenario Propagated 
number Into

4

Yes TB-1 0.00E+00 No Risk

TB-2 2.OOE-02 1.02E-07 2.04E-09 IEV-LOSP SCEN8 See Note 1 None

TB-3 

TB-4

Total = 2 00E-02 2.04E-09

Note: 
1. Loss of offsite power event is assumed to occur, and is assumed to be not recoverable in a short time period (RO5 in LOSP event)

Figure 57C- l

0000 AF 00 Yard Building (Including Transformer Yard)
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57C. Fire Area Event Trees Defining Scenarios AP1000 Probabilistic Risk Assessment

1200 AF SI RCA of Auxiliary Building (All Zones)

No Spurious No Spurious Fire 
ADS Stage 1,2 ADS Stage 4 Scenario 

or 3 Actuation Number 
4

Scenario IE Conditional Scenario 

Frequency CDP COF
Initiating CCDP 

Event Scenrio 
Type number

Failed Components

Yes

0 00 

1EV-1 200AFOI 

1 81E-02 

No 
1 00

TB-1 0.00E.00 0 00E+00 0 0OE+00 None 

TB-2 1.80E-02 2.55E-09 4 59E-1 1 IEV-TRANS SCENISA Loss of one RNS train and loss of CVS NoneYes

1 00

Propagates (1) 

4 61E-03

None 0999136 
1 

0000864 

Hot Short 

0

TB-3 8 34E-05 1 38E-06 I 15E-10 1EV-TRANS SCEN21 

TB-5 7 21E-08 1 02E-03 7 36E-11 IEV-SPADS SCEN19 

TB-6 0.OOE-00 1.31E-03 0.00E+00 IEV-MIOCA SCEN18

Loss of RNS, CVS, DAS (cables), and 
loss of B and D signals to the reactor 
switchgear 

Loss of RNS, CVS, DAS (cables), and 
loss of B and D signals to the reactor 

switchgear, spurious opening of one 
ADS stage 4 (DAS cables) 

Loss of RNS, CVS, DAS (cables), ard 
loss of B and D signals to the reactor 

switchgear, spurious opening of ADS 

stage 1,2,3 (DAS cables)

1230 AF 02 

1230 AF 02 

1230 AF 02

Total = 2 35E-10

Note:
1 The probability of propagation takes into account the automatic fire suppression system in the zone 1220 AF 12251

Thus, the fire propagates with a probability of 0.01 if ft starts in the zone 1220 AF 12251 and the fire suppression fails or if the fire starts anywhere else: 

Probability of propagation (Caic 1): 4.61E-03 

2 The probability of actuation of stage 4 is: 4 times (because 4 valves) the spurious actuation due to hot shorts in manual cables 

3 There is no possibility of spurious actuation of stage 1 or 2 or 3 

Calc 1: 
Probability - (RCA of Aux. Building Zone 1220 AF 12251 M'Ath Sprinklers x Wet Pipe Sprinkler System Unavailability + (RCA of Auxiliary Building All Zones - RCA of Aux 

Building Zone 1220 AF 12251 WVth Sprinklers)) x (Probability of Fire Propagation to an Adjacent Areal RCA of Auxiliary Building All Zones) 

Probability = (9 95E-03 x 2.0OE-02 + (I 81 E-02 - 9.95E-03)) x (0.0111 81E-02) 

Probability = 4 61 E-03

Figure 57C-2 

1200 AF 01 RCA of Auxiliary Building (All Zones)

Revision 1
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57C. Fire Area Event Trees Defining Scenarios AP1000 Probabilistic Risk Assessment

1260 AF 02 New Fuel and Used Fuel Storage, Waste Disposal Container (All Zones)

Fire Is No Spurious 
Contained ADS Stage 1, 2 

or 3 Actuation

3

No Spurious Fire Scenario IE Conditional Scenario Initiating 
ADS Stage 4 Scenario Frequency CDP CDF Event 

Number Type

CCDP 
Scenario 
number

Failed Components Area 
Propagated 

Into

4

Yes TB-1 0 00E+00 0 OOE+00 0.00E+00 

TB-2 9.1 0E-04 0.00E+00 0.00E+00S 0.00 

IEV-1 200AF02 Yes 

9.20E-04 No 0 0.99 

IPropagates (1)

no 

no

None 

None

TB-3 9.20E-06 2.55E-09 2.34E-14 EV-TRANS SCEN15A Loss of RNS, CVS 1200 AF 01

1.00E-02 

Total = 2.34E-1 4 

Note 
1. Ignition frequency is modified to take into account the fact there is a suppression system in one zone of the area that avoid propagation.  

A risk appears only in case of propagation.  

Ignition Frequency Calulation: 9.20E-04 
Ignition (New Fuel and Used Fuel Storage, Waste Disposal Container (All Zones) - New Fuel and Used Fuel Storage, Waste Disposal Container, Rail Car Bay Zone + (New Fuel 
Frequency = and Used Fuel Storage, Waste Disposal Container, Rail Car Bay Zone x Unavailability of Wet Pipe Sprinkler System) 

Ignition 
Frequency = 0.0011 - 0.000184 + (.000184 x .02) 
Ignition 

Frequency = 9.20E-04

Figure 57C-3 

1200 AF 02 New Fuel and Used Fuel Storage, 
Waste Disposal Container (All Zones)

Revision 1
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57C. Fire Area Event Trees Defining Scenarios AP1000 Probabilistic Risk Assessment

1200 AF 03 Corridors 100'117'6"

Fire Occurs In Fire Fire Is No Spurious Fire Scenario IE Co
12115AF3 Suppression Contained 

Successful 
1 2 3

ADS Stage 4 Scenario Frequency 

(DAS) Number 
4

nditional Scenario Initiating CCDP 
CDP CDF Event Scenario 

Type number

Failed Components

TB-1 O 00E+00 2.70E-06 0.00E+00 IEV-TRANS SCENI 1 A

TB-2 1.61 E-03 2 70E-06 4 35E-09 IEV-TRANS SCENi 1 A 

TB-3 1 39E-06 1.60E.03 2 23E-09 IEV-SPADS SCEN12A 

TB-4 1 .63E-05 2.70E-06 4 40E-11 tEV-TRANS SCENi 1 A 

TB-5 1.41E-08 1 60E-03 2 25E-11 IEV-SPADS SCEN1 2

Some Division BAD S&C cables (But 
ADS actuation is available), loss of 
DAS, loss of B and D signals to the 

reactor trip switchgear None

Some Division BAD SaC cables (But 
ADS actuation is available), loss of 

DAS, loss of B and D signals to the 
reactor trip switchgear, opening of 1 
ADS Stage 4 (due to DAS damage) None 

Some Division BAD S&C cables (But 
ADS actuation is available), loss of 
DAS, loss of B and D signals to the 
reactor trip switchgear, loss of 

Division C of power and control 1202 AF 03

Some Division B8D I&C cables (But 
ADS actuation is available), loss of 
DAS, loss of B S D signals to the 
reactor trip switchgear, opening of 1 
ADS Stage 4 (due to DAS damage), 

loss of Division C of power and 
contro1

1202 AF 03

1202 AF 03

Total - 6 65E-09 

Notes 
1 Probability of spurious actuation of Stlage 4 is multiplied by 4 to represent all four Stage 4 valves.  

The spurious actuation due to hot shorts in manual cables = 4(.06)(.06)(.06) 

The spurious actuation due to hot shorts in manual cables = 0 000864 

2 The loss of Division B S D cables in this area does not imply the loss of ADS, therefore, an assumption is made that there is only a spurious actuation of Stage 4 by DAS cables 

To be not too conservative, the CCDP models the loss of B S D divisions with the DAS still being available.  

3 For FWe Scenario TB-4, a loss of 4 divisions is conservatively assumed.

Figure 57C-4 

1200 AF 03 Corridors 100' & 117' 6"
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57C. Fire Area Event Trees Defining Scenarios AP1000 Probabilistic Risk Assessment

1201 AF 04 Division B/D VBS Equipment

Fire Occurs Fire 
In 1201AF04 Suppression 

Successful

1 2

Fire Is No spurious No Spurious 
Contained ADS Stage ADS Stage 4 

1,2 or3 
Actuation

3

Fire 
Scenario 
Numher

Scenario Conditional 
IE CDP 

Frequency

Scenario Initiating 
CDF Event 

Type

CCDP 
Scenario 
number

Failed Area 
Components Propagated 

Into

4

TB-1 0 O00 E400 7 47E-08 0 00E+O0

TB-2 3 56E-04 7 47E-08 2 66E-11 IEV-TRANS SCEN14A Loss of Div D

TB-3 0 00E+00

Loss of Division D, 
TB-4 3 OE-06 1 08E-06 3 89E-12 IEV-LMFW SCEN37 SFW, and MFW

None 

None 

None

1201 AF 05

001 ! t TB-5 000E+O0 
Hot Short 1 

0 TB-6 0 OOE+00 
0 

Total 3 05E-11 

Note 
1 Fire Scenario TB-4 is conservatively assumed to be a fire causing the loss of Divisions B & D. MFW and SFW

Figure 57C-7 

1201 AF 04 Division B/D VBS Equipment
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(C
57C. Fire Area Event Trees Defining Scenarios

( C
AP1000 Probabilistic Risk Assessment

1201 AF 05 MSIV Compartment A

Fire Occurs Fire 
In 1201AF05 Suppression 

Successful

1 2

Fire Is 
Contained 

3

No Spurious Fire 
ADS Scenario 

Number

Scenario 
IE 

Frequency

Conditional Scenario Initiating CCDP 
CDP CDF Event Scenario 

Type Number

Failed Components

4

Yes 
0 00 

IEV-1201AF05 
B 60E-04 

INo 
1 O00

TB-1 0 OOE+00 7,73E-08 0 00E+00

TB-2 6 53E-04 7 73E-08 5 05E-1 1 IEV-LMFW SCEN1 

TB-4 6 55E-06 1 93E-07 1 26E-12 IEV-LMFW SCEN2 

TB-5 4 75E-08 1 25E-03 5 94E-11 IEV-SPADS SCEN3A

Loss of SWS and SFW None 

Loss of Division D, SWS, 
SFW (ADS V002BN'012B 
Inoperable) 1201 AF 03 

Loss of Division D, SWS, 
SFW, Spurious Opening of 
ADS Stage 4 V004B or 
\/004D 1201 AF 03

Total 1 11E-10 
Note
1 For these fire scenarios, the CCDP conservatively is assumed to contain the loss of CCW and CAS in addition to SWS, SFW and ADS valves 

Figure 57C-8 

1201 AF 05 MSIV Compartment A

Area 
Propagated 

Into

57C-19 Revision I



57C. Fire Area Event Trees Defining Scenarios

1201 AF 06 MSIV Compartment B

Fire Occurs Fire 
In 1201AF06 Suppression 

S u ccessful

2

Fire Is No Spurious Fire 
Contained ADS Scenario 

Number

3

Scenario IE Conditional 
Frequency CDP

Scenario Initiating CCDP 

CDF Event Scenario 

Type number

Failed Components

4

TB-I I U0E-tf 0 7 .73E-OF 0 0B

TB-2 3. 28E-04 7 73E-OR 2 53E-11 1EV-LMF' F,-EN1 Lriss of 11SW, SFWV "NoriP

Losc; of D[ivision B, S"S and 
SF\'V (AE[iS 
Aifi 0BA/v 1IBj,"viiABA1I

TB-4 3,29E-06 1 93E-C7 6 -3E-13 IEV-LMF',,WV SuEN2A B Inoperable By 1E-Er,,iiv-_ri,) 12102 AF i0 

Los s of Division B. SWS, 
Z-F"VV, and spurious orperi g 
of A.DS S1taIe 4 ".,iti4B or 

TB-5 2 38E-08 1 25E-0_ 2 98E- 11 1Ev-SPALS A3EliEN3B '-B04' (LLOCwA or SEPA'.;) 1202 AF U 3

0.0072

Total £ 5SE-1 1

Note.  

1 A loss of ' rA-" .. .and CAS4 is in luded in- Fire Scerarios TB-1, TB-2, TB-3_ but rint for Fire Sceriario TB-4 
2 For spurious actuation of ADS Stage 4 a value of 0 0072 is derived fioro a loss of 2 failures of 2 cables (2(F 06)(11 06))

Figure 57C-9 

1201 AF 06 MSIV Compartment B
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57C. Fire Area Event Trees Defining Scenarios A10 rbblsi ikAssmn

1202 AF 02 Northeast Elevator Shaft

Fire Occurs Fire
In 1202AF02 Suppression 

Successful

1 2

C
Fire Is No Spurious Fire 
nntained ADS Scenar

Numbh

3

Scenario Conditional S
io IE 
er Frequency

CDP
cenario Initiating Fire 
CDF Event Scenario 

Type Number

Failed Components

4

TB-1 0OOE+-O0 000E00 000E-O0 

TB-2 1 16E-03 0 0 00E+00 

TB-3 1 16E-05 2 70E-09 3 14E-14 1EV-TRANS SCEN14 

TB-4 8 42E-08 8 07E-04 6 8OE-1 1 IEV-MLOCA SCEN20C

No Risk 

No Risk

Loss of Division A of Power 
and Control (ADS 
V001AA01 1A Inoperable By 
1 E-Division) 

Loss of division A of power and 
control, spurious opening of 
ADS (VO01A.01 1.A) or 
"(VO03A.N013A)

0 0072

Total 6 80E-11 

Note 
1 The probability of spunous actuation (0 0072) in Room A is 0 O0xO 06 QO001A/01i1A)+ 0 0GxO 06 (v003AA'U13A)

Figure 57C-10 

1202 AF 02 Northeast Elevator Shaft

57C-21 
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57C. Fire Area Event Trees Defining Scenarios APiOOO Probabilistic Risk Assessment

1204 AF 01 RNS Pump Room B

Fire Occurs Fire
In 1204 AF 01 

1

Suppression 
Successful 

2

Fire Is No Spurious Fire 
Contained ADS Scenat 

Actuation Numb

3

Scenario IE Conditional Si
io Frequency 
er

CDP
cenario Initiating CCUP Failed Components 
CDF Event Type Scenario 

number

4

TB-1 0 OOE+00 2 55E-09

Yes

No 

1 00 No

TB-2 4 92E-03 2 55E-09
0 99

TB-3 4 97E-05 2 55E-09

1 25E-11 IEV-TRANS 

1 27E-13 1EV-TRAIIS

Loss of One RNS 
SCEN15A Pump 

Loss of RNS and CVS 
SCEN15A Systems

001

Total 1 27E-11 

Note 
1 For Fire Scenario TB-2, the fire damage is conseivatively assumed as a loss of RNS and CVS

Figure 57C-13 

1204 AF 01 RNS Pump Room B

Revision 1

Yes 
0 00

IEV-1204AF01 
4 97E-03

0 OE-i+00

Area 
Propagated! 

Into

None

1200 AF 01

57C. Fire Area Event Trees Defining Scenarios AP1000 Probabilistic Risk Assessment
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(1
57C. Fire Area Event Trees Defining Scenarios

C
AP1000 Probabilistic Risk Assessment

1204 AF 03 South Shield Building Elevator Shaft

Fire Occurs Fire 
In 1204 AF 03 Suppression 

Successful 

1 2

Fire Is No Spurious Fire
Contained

3

Scenario Conditional Scenario Initiating CCDP
ADS Scenario IE 

Actuation Number Frequency 

4

CDP CDF Event Scenario 
Type number

Yes
0 00 

IEV-1204AF03 Yes 
1,17E-03 099 

No 

100 No

TB-1 0 00E+00 0 0 00E+00 

TB-2 1.16E-03 0 00E+00 0.002E00

None

No Risk

Loss of RNS and 
TB-3 1 17E-05 2 SSE-09 2 98E-14 IEV-TRANS SCEN15A CVS Systems 1200 AF 01

001

Total 2 98E-14 

Figure 57C- 14 

1204 AF 03 South Shield Building Elevator Shaft

57C-25 

Revision 1

Failed 
Components

Area 
Propagated 

Into

57C-25 Revision 1



57C. Fire Area Event Trees Defining Scenarios

1205 AF 02 Southeast Elevator Shaft

Fire Occurs Fire 
In 1205 AF 02 Suppression 

Successful

1 2

Fire Is 
Contained 

3

No Spurious Fire Scenario 
ADS Scenario IE 

Actuation Number Frequency 

4

Conditional Scenario 
CDP CDF

TB-I III1E+lHl-I A IlI 1• fIIj F-__I
II I IIfI 

I',-1E 21-15BAFI32"Je 

1 17E -I 
1..i1i

1 niI 

I.. a

li I-I l•

TB- 2 1 16E-1'I I-I !-IIE-H-I:Il 0 CilE-IF+-II-u
1- . l_-

Li, of ril-: arid 
TB-- 1 I17E I_- 2.8E 14 IE T .A .S . EN'. 5'Aterr 121-10I AF 0r1

Fil

Titl : ,_E- 14

Figure 57C 15 

1205 AF 02 Southeast Elevator Shaft

Revision 1

Initiating 
Event 
Type

CCDP 
Scenario 
fllrnher

Failed 
Components

Area 
Propagated 

Into

AP1000 Probabilistic Risk Assessment

1]n F-I -- ý.!.;
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57C. Fire Area Event Trees Defining Scenarios

C
AP1000 Probabilistic Risk Assessment

1210 AF 01 Corridor/Spare battery Room/Spare Room /Spare Battery Charger Room

Fire Occurs In Fire 
1210AFBI Suppression 

Successful

Fire Is Detection and Ito Spurious 
Contained Deactivation ADS 

Before 
Spurious 
Actuation

3

Spurious 
Actuation of 
One Stage 
4iSpurious 

Actuation of 
One Stage 1, 2 

or 3 Valve

Fire Scenario 1E Conditional Scenario Initiating CCDP 
Scenario Frequency COP COF Event Scenario 
Number Type number

Failed Components

TB-I 000 0 00E+00 0 00E+00

TD-2 I 46E-03 0 00E+00 0 00E+00 

TB-3 0 00E+00 2 70E-09 0 00E+00 IEV.TRANS SCENt6 

TB-3 1 45E.05 2 70E-09 3 93E-14 1EV-TRANS SCENI6 

TB-4 5 24E-08 8 07E-04 4 23E-1 1 IEV-MLOCA SCEN208 

TB-5 1 06E-07 1 25E-03 1 33E-10 IEV-SPADS SCEN3C

No Risk 

Loss of Div C (ADS 
V002AN01 2A Inoperable By 

I E-Division), loss of Dvision C 

of Reactor Trip Switchgear 1202 AF 03

Loss of Diy C Spurious 
Opening of 1 ADS Stages 1 
andtor 2 and/or 3 Valve 
(MLOCA), loss of Division C 
of Reactor Trip Switchgear 

Loss of Div C Spurious 
Opening of 1 ADS Stages 4 
Valve V0O4C (LLOCA or 
SPADS)

1202 AF 03 

1202 AF 03

Total - 1 75E-10

Note 
1 for Fire Scenario TB-3, a loss Is conservatively assumed as a loss of Division C and CVS 
2 For Fire Scenario TB-5, the loss Is assumed to be a loss of Division A and SPADS 
3 The probability of spurious actuation (1 08E-02) in Room C is 0 06xO 06 (VO02BNO1 2B)+ 0 06x0 06 (V004A)+ 0 06x0 06 (VO04C), therefore, a splt of 0 33 for Stage 2 and 0 67 for Stage 4 

Figure 57C- 16 

1210 AF 01 Corridor/Spare Battery Room/ 
Spare Room/Spare Battery Charger Room

Yes
0 00

IEV-i 21 0AFOI 
I 47E-03

Yes
0 99

Area 
Propagated 

Into

No 

1 00 No 

0 01 9 89E-01 

I Hot Short 0 33 
1 08E-02 

0 67

No Risk

57C-27 Revision 1



57C. Fire Area Event Trees Defining Scenarios

1220 AF 01 Division B RCP Trip Switchgear.(Spare Room.,Corridor 82' 6"

Fire Occurs In Fire 
1220AF01 Suppression 

Successful 
1 2

Fire Is No Spurious Fire 
Contained ADS Stage 4 Scenario 

Number
3

Scenario IE 
Frequency

Conditional Scenario Initiating 
CDP CDF Event 

Type

CCDP 
Scenario 

number

Failed Components

4

TB-1 nIIIE+r - -2 1iEn 0 iriiFOE+i-ii IEV-.TRA.',-1 s-ENI5-

TB-2 A FIiLE+iIi 2 1FI5F-IN i i I I ÷FI+i:I 1 E'v'-TRAN- 2 ILIE-FI9 

TB-3 4 .F-0 2 1-U 11 u 1 1 E-1Ž IE"'-T- 71E.) . ' 

TA-4 4 7,_RE-7 1 2 E-1-I' 9,5',E-I0 IE.v'- P.C',S S,:E':;,:

Loi-,:l ot [vi',iiin B Inpmt t, R- iF

*'-itchqear and [ivii -ons B and D 

R-e-aitur Trip irgnals, and V 

Ln- oif Dr/iorrn C , Po/et rid ,nntrl, 

EDr,,' ý Ilo n C InpL to PC P' Trip 

-*',,,itcL gigar anrid Diviijion B .nd iC 

ea'tcir Trip -i3kn,9l., 

Ln-,n: t DM-iirn ,1i- Pvver ind ,-,Intril, 

['ivi.-ion 8 3 Input to ,-P Trip 

*-;',v-hgei nd [,ivi, 'nm B nd D 

Fea,itrn Trip iignals, -'V'p , and 
-puriu -- ipeninii of -",[iS Stiage 4 

'val. Vfli4A o ifl4' iLLi 'i nr

Total = S 8EE10 

The ori :iht ii ,:, iI-puriou- ,:,penigq f1 i E-112 i ''Fin ,he ii,.iin, either lae 4 Viii04. pt , ,pf Li -OFl. n6R ,i, tawe 4 "00u4,- probi of 06 i Alll i06-i i o.ae 2 iV'2 
.L a anrd 'V"012.L. -p i, f A 0 -.i IF; 

Figure 57C-17 

1220 AF 01 Division B RCP Trip Switchgear/ 
Spare Room/Corridor 82' 6"

Revision 1

fi FiOi

IE"V- 1220AF01 

4 4.3E-03

No 
1 100

I nqq

Area 

Propagated 
Into

No'ne

Pr opailaegt 

0 01

I-Hot St or 

1 0F::E -12

1211 -A- IA-i_: 

12122 .. F ii

57C-28
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';79C rhp Area Event Trees flefininry Scenarios A10 rbblsi ikAssmn

1220 AF02 Lower Annulus Valve Area

Fire Fire Is 
Suppression Contained 
Successful 

2 3

Fire 
Scenario 
Number

Scenario IE Conditional 
Frequency CDP

Scenario 
CDF

Initiating CCDP 
Event Type Scenario 

numb er

Failed Components

TB-1 0OOE+0O 2 1OE-09 0 00E+00 IEV-TRANS SCEN15 Loss of CVS and WLS Systems

TB-2 1 71E-04 2 1OE-09 3 59E-13 IEV-TRANS SCEN15 Loss of CVS and WLS Systems None

Total = 3 59E-13

Note 
1 For these fire scenarios, a loss due to fire damage of WLS has a neglible impact

Figure 57C-18 

1220 AF 02 Lower Annulus Valve Area

57C-29 

Revision 1

Fire Occurs 
in 1220 AF 02 

1

Area 
Propagated 

Into

AP1000 Probabilistic Risk Assessment

Yes O 

IEV-1220,&F02 Yes 

1 71 E-041o 00 100o 

0 00

Revision I57C-29



57C. Fire Area Event Trees Definln� Scenarios AP1000 Probabilistic Risk Assessment

120MMCI cwo~dMINvSn A& B, 0. D aud Rete.b shutdn WcAabbe 

lb. Cawrs so FIr, awpprwedn Me Is Owalned DeeOds Md He spumous MA spuriou. Flew Denue 
1220 AF 01 auea DO...Out1 Aebets of One PMabe 

aS. ap..utsu abgA'Iaem 
MAtkllo Musson .f Cowe 

ShoeI. lvi 
Vonv

6ennuio It Cenditonal cop San..e COP kdlle Erct COOP tomato 
Frequency Type Maths

roese Components Am Pro tad 
kImb

I

00-i 0n COw~o tO&0ro

TO-i I see-O 0W.00O0 tooltoc 

TO-s GIS-06- t?*CSM 44*1-15 lly-TRWJS SCENIS 

TO-s Mot-Ca LnE-0o IA7E-1G ssV-Tmsn waENe 

TB-4 I 83110 a&M-"t 1AIE-13 IEV-SLOCA oCEN20 

TO- &TIE110 1251-03 4.A-i3 IEV-VADS awn.S

Mapmfl.eBY I E-OWalmi) 

L"at Mr0. 0 (ADS VoeOlM0A 
kuop IeI By Il-OMah) 

O~~~sbo ~ I2 C tPEW t Who 

LasS Dl. 0(ASV00WNYIA 
-p II Dy 11-Olvb$ 

OlIdmunC of RastrTrip Swkh.  

Oeskd AtValve of II Su IEWo 

Lo. SclDv.0(DO VMn.NVO12A 
110oopeie IE.OMISOQ 
Mblo C o 0.4 Ba. T14 S-thqgu 

griitum Acbmlionof l3tlget4Vdve 
(WPADS) 12A02M

Towe. 1121-It 

I The probabity of spuious achiLaon (I CSE-M2 In Room C Is 0 COxO 08 (VW02SNOI 28). 0 OMX 08 (VCO4A)+ C 08xO 08 (VCO4C) and to pmoporlcim of ftlkn isO 33 lot Stage 2 (1 valve) and 0867for Stage 4 (2IvafS) 
2P ForFie Scenailo T8-3. itIs conservatively namned tatd two hsa bas od Daiviin C arid CVS.  

Figure 57C-19 

1230 AF 01 Corridor Division A, B, C, D 
and Remote Shutdown Workstation

Ye.
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•"C Etire Areq E•vent Trees flefinino Sqcenanros AP1000 Probabilistic Risk Assessment

1232 AF 01 Remote Shutdown Workstation

Fire Occurs In Fire 
1232 AF 01 Suppression 

Successful

Fire Is Detection and 
Contained Deactivation 

Before 
Spurious 
Actuation

Nl Spurious 
ADS

Spurious Fire 
Actuation of Scenario 
One Stage Number 
4iSpurious 

Actuation of 
One Stage 1, 2 

or 3 Value

Scenario IE Conditional Scenario CDF Initiating 
Frequency COP Event Type

CCDP 
Scenario 
tlumber

Failed Components

TB-1 000 

TB-2 1 31 E-04 0 0OE+00

TB-3 0 ()IE+00 2 70E-09 0 000E00 IEV-TRANS SCENt6 

TB-3 1 31E-06 2 70E-C0 3 3E-1iS IEV-TRANS SCEJ16 

TB-4 4 70E-09 8 07E-04 3 80E-1 2 IEV-itLOCA SCEN20B 

TB-5 9 55E-09 1 26E-03 1 19E-11 IEV-SPADS SCENP25

No Risk 

No Ritsk 

Loss of Division C (ADS 
V002AN01 2A Inoperable By 
1 E-Division), Division C to the 

Reactor Trip Swftchgear 1202 AF 03 

Loss of Dlvision C Spunous 
Opening of 1 ADS Stages I 
andror 2 and(or 3 Valve 

(ML.OA), Division C to the 

Revctor Trip Swtichg-ar 1202 AF 03 

Loss of Etlision C, Spurious 

Opening of 1 ADS Stages 4 
Valve V004C (LLOCA or 
SPADS) 1202 A.F 03

Total = I 57E-11 

Note 

1 The prohabildy of spurious actuation (1 08E-02) in Room C it 0 06"0 06 (Vt0022BNO182)+ 0 06xO 06 (V004C)+ 0 06.0 06 (V004A) and the proportion of failure is 0 33 for Stage 2 (1 vrIlve) and 0 67 for Sztage 4 (2 valves) 

Figure 57C-21 

1232 AF 01 Remote Shutdown Workstation

Area 
Propagated 

Into

0 67

r,'7r 1171r,, Arp,%'Fvent Trees Defining Scenarios

57C-32 Revision 1



57C. Fire Area Event Trees Defining Scenarios

1240 AF 01 Non-Class 1E Electrical Compartment - 117'

Fire Occurs Fire Fire Is No Spurious Fire Scenario IE 
In 1240AF01 Suppression Contained ADS Stage 4 Scenario Frequency 

Successful Number

1 2 3

Conditional Scenario Initiating CCDP
CDP CDF Event Scenario 

Type Number

Failed Components

4

TB-1 0 0OE--00 2 lOE-09 0 OOE+00 1EV-TRANS None

Yes TB-2 
0 99 

None TB-3 
Propagates 099 

0 01 

,Hot Short TB-4 
1 44E-02

0 DOE+O0 2 lOE-09 0 00E+00 1EV-TRANS None
Loss of Divisions A & C to the 
Reactor Trip Switchgear

Loss of Division A & C to the 
Reactor Trip Switchgear, 

1 53E-05 2 70E-09 4 12E-14 IEV-TRANS 2 i0E-09 Dryision A

None 

1242 AF 02

Loss of Diisions A & C to the 
Reactor Tnp Switchgear, 
Division A, Spurious Opening of 

2 23E-07 1 25E-03 2 79E-10 IEV-SPADS 5 48E-04 n- &n(, of.- A \/ti,, .,nn\AA 1242 AF 02

Total = 2 79E-10 

Note 
1 The probability of spunous actuation (1 44E-02) in Room A is 0 06x0 06 (Y001AA01 A)+ 0 06x0 06 (QV03AAv013A)+0 06x0 06 (V004A)+ 0 06Y0 06 CV004C) 

Figure 57C-22 

1240 AF 01 Non-Class 1E Electrical Compartment - 117'

Revision 1

Yes
0 00

IEV-1240AFO1 
1 55E-03

No 
1 00

Are a 
Propagated 

Into

None

AP1000 Probabilistic Risk Assessment
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(
57C. Fire Area Event Trees Defining Scenarios

C C
AP1000 Probabilistic Risk Assessment

Reactor Trip Switchgear I 
Fire Fire Is 

Suppression Contained 
Successful

2 3

No Spurious No Spurious 
ADS Room 1 ADS Room 2

4

Fire Scenario IE 
Scenario Frequency 
Number

Conditional Scenario Initiating
CDP

CCDP
CDF Event Type Scenario 

Number

Failed Components

5

TB-1 0 OOE+00 2 1OE-09 0 OOE+00 IEV-TRANS None 

TB-2 2 81E-03 2 10E-09 5 91E-12 IEV-TRANS None

0 99

Propagates 

001

None 
None 0999136 

1 

Hot Short 
0 000864 

Hot Short 
0

TB-3 2 84E-05 1 38E-06 3 92E-11 IEV-TRANS SCEN21 

TB-5 2 45E-08 1 02E-03 2 60E-1 1 IEV-SPADS SCEN19

Reactor Trip Switchgear I 

Loss of Reactor Trip 
Switchgear I, Division B & 
D to the Reactor Trip 
Switchgear, DAS 

Loss of Reactor Trip 
Switchgear I, Division B & 
D to the Reactor Trip 
Switchgear, DAS, Spurious 
Opening of 1 Stage 4 ADS 
Valve (LLOCA or SPADS)

Total 7 01E-11 
Note 
1 The probability of spurious opening (8 64E-04) of ADS Stage 4 in Room 1230 AF 01 is four times 0 06xO 0Ex0 06,

Figure 57C-24 

1243 AF 01 Reactor Trip Switchgear I

Revision 1

1243 AF 01 
Fire Occurs 
In 1243AF01 

1

IEV-1243AF01 
2 84E-03

Yes
0 00

Yes

No 
1 00

Area 
Propagated 

Into

None 

None

1230 AF 02 

1230 AF 02

57C-35



57C. Fire Area Event Trees Defining Scenarios

Reaclor Trip Switchgear II 
Fire Fire Is 

Stippression Contained 
Su ccessful 

2 3

No Spurious No Spurious Fire 
ADS Roomi ADS Roomn2 Scenario 

Number
4

Scenario lE Conditional Scenario Initiating 
Frequency CDP CDF Event Type

5

CCDP 
Scen ario 
Nu rber

Failed Cornlponents

TB-: I/:IlE+ u ' 1F- F II -F lH-I I F.IF,'-TR'..:,; F-nimp 

TE:,2 2 :::FEii F l-IFE l-lq -, IE 12 IFýv"TF-A'.-•I tl<,r,

TE;- 2 H4E-11Z5 71 1E-II, 7 ;E-llI IE I:'ITFA .!: i-; 11 1.F.F 

TB- F, 4F E-0',- 1 EI E- : 'IIE-1 IFF '- . ',.Di EMF:,

Lu,-.- -,1 f R, icto r T il11, ::.'.F. '-'t, m ti Ti1 
_Milijpn n1 

Lon_-. of Fe-,:ti-r Trip 

[i to thFe Fea':i Trip 

Fi,iiit Jgea [ivis-uin E: '-': E 
,Fj 1 I ii LLI - 1 i 'i ,,fI _r (= pi n:,i: blp 1 I,=,-. nfo 

DriviiN B '. P F',''-Pr Hi rid 

'int-iiol it the rrinijpl A:,..  

L - - F.'e tr Tri 

-'i,.'itciih re;a I, [ lp=i-.o Fi E : 
[L tIn thH Feactoi Trip 

hS-ipt' iii F Divrii-. io F: R [, 
of D,;[-, IAS , '.T;[:, urlo ' 

Fpprug Af I F.-;tarFe 4 ALP.  

-'F'a/ e (LLU . oir SPI'.D AL-

Ti-4 I - 1 F'-'11-1
id-' 

1 PrF it dfilfi'. i , zu Fi jrir ci- ijat ii iri f is I f.- 4 i riinAfiplunut I ,,, 4 11, r-Fr.e 91 tal -I , i 'in l;-arj 't.,'a l,,e 

The - ipui iuuz - a':tauni, 'lur tro hoit -h ritý in man al r _'abu =T 41 At fi, iA;i i-iF I 
The -purincnir artuatian dfuelt hlit bhort in manual cab e = I-i i--ROFF4 

2 The Ino: rT D'i:'-rin B & [ cables in thi- area 'oe:- nid irp,, thbe I)-- Di -,. ti A eretne, an a ' umutndiiin i" iarae th-t there ii 

T: hp nrt to ro:,na :eatid,,e, Tie -c , '['FD P --de-I the I'- - -:f B . D' divi-on-- -,th the U,1.7 - till teinc -availalbl-

nl',,, n3 -put _ i ct tionf n -t,,-ue 4 b ,'- ; :bl

Figure 57C-25 

1243 AF 02 Reactor Trip Switchgear I1

Revision I

1243 AF 02 
Fire Occurs 
In 1743AM II1 

1

E.-. 4 E F-1F

111111

F O0

Area 
Propagated 

Into

[FJu n P

F--i' rii

one H 

101 9q1.  

Ht i-li'h'it 
NI lAiN1A4

Prnpagates 
1' L I

Hut Sh 'irt 
Pt

1 201_1 ,. F U J 

12I0 <F 1-H

U ', j, i

5717-36
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( (
57C. Fire Area Event Trees Defining Scenarios

(
AP1000 Probabilistic Risk Assessment

Nonradioactive Ventilation System 
Fire Fire Is No Spurious No Spurious Fire 

Suppression Contained ADS Roonil ADS Room2 Scenario 
Successful Number 

2 3 4 5

Scenario IE Conditional Scenario 
Frequency CDP CDF

Initiating CCDP 
Event Type Scenario 

Number

Failed Components Area 
Propagated 

Into

TB-i 0 OE-+00 0 00E200 0 00E+00 

TB-2 2 65E-03 0 00E-1-00 0 00E200

No Risk 

No Risk

TB-3 2 68E-05 7 73E-08 207E-12 IEV-LMFW SCEN26 Loss of MFW and 
SFW Systems

None 

None 

None 

1243AF01

Total 2 07E-12 

Figure 57C-26 

1250 AF 01 Nonradioactive Ventilation System

57C-37 

Revision 1

1250 AF 01 
Fire Occurs 
In 1250AFO1 

1

57C-37 Revision 1



57C. Fire Area Event Trees Defining Scenarios 

2000 AF 01 Turbine Building Floor

API000 Probabilistic Risk Assessment

Fire Occurs In Fire
2000 AF 01 Suppression 

Successful 
1 2

Fire Is No Spurious Only I Train of Fire Scenario IF Coi
Contained ADS Actuation NSS is Scenario 

Damaged Number

3 4

Frequency
nditional Scenario Initiating CCDP 

CUP CDF Event Scenario 

Type Number
5

TB-1 3 17E-12 77 -' 2 - :E iii IE',,-LMF ,,, '-Er'I 

TB-2 F 17E-112 77_:E-0h 23',E-0n lE'-LMFi S*EI',1 

TB-4 _;4E-'5A 2 _-ýE-0U7 7 54E-12 IE-, L,'. E.:E A 

TBM -5, 1 i mE+Cif 2 3_-E-ii iirE+1ii IE".:" -L: '-:, 7_E L..

L ,.- of *-iV, / .  

L -if L .-IP, Fl F...  

, ."., i.". ; ard i a'.  

[ii-nion Li 

,i ,r i n E,- , ,

Totlote---1 

1 There are a tntal it tri. zone- .,..thri. fire 11i re ion Ho.e...eer, it tire 11._.t'- ttoM ar. ire Jt tie--e Ziie, It III 

propaqg:te into th• re-t ft the Turbine hall, t:iti nt into an adjacent lire. area Thi--, ttes-e zriem- ar - treated ._- it the 

fire pii ea•,. lpalated ir,: the ritt u! ,t the Turi ine hall, for the pisr rio-eS ot question # :3 in the e-vent tiee 

SThere- atre a-, or cabler .4onitthe D,.der ',vall cit the Turbine Buiilding intthe ea-1t that may r'be L,. ar tjr'it ,-,, ý-''rr firil Or, thl 

tirbtlrie 1- thU . it i-LI prre "iilO tail- L "- I ti,-, late19 t, r,-, r thl - ldt, 

l hii E-'.nt Tr'pr reit--: the introioiitn Af tire -rpre:lon :vNterri in -zone... with Nt:- ;smp to redlie tite pricii.aatiiin tuorfi r'n N- tr;uruin t' the 

other Q-'thont the.e tire -9tiup:,re_ -il -_--ternTI, bo-th '15: train' rt-,a- bie daiariled by/ the tire.  
4 There ic no fo.-i::iblit. of it hot 9 io-_-tl,_ T tiy pritpailaticon fromTi this 9reP ti- anthier f-ee te. ,,t thi -,iln, te i 

C For Fire .,enari,9 , TB t, the i i E[' i i ion er ,'tr*. -i.rltfigurret 9- errite In ps ,rt Oz I,

Figure 57C-27 

2000 AF 01 Thrbine Building Floor

57C 38 

Revision I

Failed Components Area 

Propagated 
Into 

Lun >:- --0 1 Tr .ainor ',,, . ii, fir 

'ZF;'.',,-O ", •...'-,and 'A : N n,

12111 ,F 1i14 

120 1 aF 1"14
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( (
57C. Fire Area Event Trees Defining Scenarios

,

AP10O0 Probabilistic Risk Assessment

2003 AF 01 Auxiliary Boiler Equipment Room

Fire Occurs 
In 2003 AF 01 

1

Fire 
Suppression 
Successful 

2

Fire Is Fire 
Contained Scenario 

Number 

3

Scenario 
IE 

Frequency

Conditional Scenario 
CDP CDF

Initiating 
Event 
Type

CCDP 
Scenario 
Numbler

Failed Components

IEV-2003AF01 
1.23E-03

Yes 
0 98 

Yes 
0 00 

No 

002 No 
1 00

TB-1 1.21E-03 

TB-2 0 00E+00

0 OOE+O0 

0 00E-+00 0 00E-4M

TB-3 2 46E-05 1 02E-07 2,51E-12 IEV-LOSP SCENe

No Risk

No Risk 

Loss of off-site power 
not recoverable

Total 2 51E-12 

Note 
1. In case of a failure of the automatic fire suppression system in the exposing area, credit is not given to the fire barrier rating because of the high 
combustible loading in this fire area 

Figure 57C-28 

2003 AF 01 Auxiliary Boiler Equipment Room

Area 
Propagated 

Into

2053 AF 01

57C-39 Revision 1



57C. Fire Area Event Trees Defining Scenarios 

2009 AF 02 Elevator Machine Room

API000 Probabilistic Risk Assessment

Fire Occurs 
In 2009 AF 02 

1

Fire 
Suppression 
Successful 

2

Fire Is Fire 
Contained Scenario 

Number

Scenario 
IE 

Frequency

Conditional Scenario 
CDP CDF

Initiatin1 
Eve nt 
Type

CCDP Failed Components 
Scenario 
Number

3

TE: 1 11 111 E +I-j-:I I-I I-I iE +-H1-1

TB-2 1 16E-0. 1, 1110E-H-110 LI13 +LIE u

TB-E " 1 1 7E-i_5 1 12E-1 7 1 1' E -12 I E",, L- S '.P ENtd

Figure 57C-29 

2009 AF 02 Elevator Machine Room

Revision I

1EV- 21019.AF1

Area 
Pro pagated 

Into

inn

111J1 F -:4.k

0101

,- ut r--; dp I o f t[ I e 

Turbire BidE:Ii 
to tIe Ea-:.t 

uei t, the ,,•J 
1 a• b: I e :-,

I.(es ý

T03ý

L i-. ,,f i:-:ff--Sit ep,,.,.er

To:ta•l : I 1'9-E-I12

57C-40



(
57C. Fire Area Event Trees Defining Scenarios

( (
AP1000 Probabilistic Risk Assessment

2033 AF 02 Motor-Driven Fire Pump Room

Fire Occurs Fire
In 2033 AF 02 

1

Suppression 
In 2033 AF 02 

2

Fire Is Fire
Contained Suppression 

Successful 
(in 2000 AF 

01)
3 4

Fire Scenario Conditional Scenario Initiating CCDP Failed Components
Scenario IE 
Number Frequency

CDP CDF Event Scenario 
Type Number

TB-I 0 00E+00 0 0 0OE+O0

TB-1 1 00E-03 0 0 00E-sO0

TB-2 9 60E-06 0 00E+00 0 O0E+00 

TB-3 5 05E-07 7 73E-08 3 90E-14 IEV-LMFW SCEN1

No Risk 

No Risk 

No Risk 

Loss of SFW, CCW, 
SWS, and CAS

Total = 3 90E-14

Figure 57C-30 

2033 AF 02 Motor-Driven Fire Pump Room

57C-41 

Revision 1

Area 
Propagated 

Into

0 05
2000 AF 01

57C-41 Revision 1



57C. Fire Area Event Trees Defining Scenarios 

2040 AF 01 Clean and Dirty Lube Oil Storage

AP 1000 Probabilistic Risk Assessment

Scenario Conditional Scenario Initiating CCDP 
IE CDP CDF Event Type Scenario 

Frequency Nunlber

Failed Components

'f e s 

I E''2040IAF0-j1 es 

-'r-E-0-4..I , NI-I 
FI TI [, I t-

TB- 1 2 77 E' i4 I-I IIIIIIE-+-IIII

TB-2 5 . E-0@ u 11-1u E -H-1I I-I I-II I E E-II-UI 11 n ' I':' Fr

LI L4 C: F-I t l '--"'F' " 2'" , l l .1 l jrii

TE.- -31 IEi17 77:-_E-IR 2.9E14 IE-'LrF' E 'E-

Ti!t _

2-III-IOI AF I I

I 19E 14

r,, Li t e~ 
1 Il r a.:p 1nt ;• taihurm ot the aut iti I ire ---- F ;'y- r tes-;or systemrI Irl tFe H::Fi i tsan e di I -ed it i. ht fi,'FF ti tth tit- . ir r tlfirtl bh•,ijU- rit the -,,?p ' i -i i i irr i-i tiLip 
Ioaditrl!: ci thI firm area 

Figure 57C-31 

2040 AF 01 Clean and Dirty Lube Oil Storage

Revision 1

Fire Occurs 
In 2040 AF 01 

1

Fire 
Suppression 
Successful 
(In 2040 AF 

01) 
2

Fire 
Scernario 
Nunml) er

Fire 
Suppression 
Successful 
(In 2000 AV 

01) 
3

Area 
Propagated 

Into

57C-42



(
57C. Fire Area Event Trees Defining Scenarios

( (
AP1000 Probabilistic Risk Assessment

2043 AF 01 Chemical Laboratory

Fire 
Suppression 
Successful 

2

Fire Is Fire 
Contained Scenario 

Numuer

Scenario 
IE 

Frequency

Conditional Scenario Initiating 
CDP CDF Event 

Type

CCDP 
Scenario 
Numhler

Failed 
Components

3

Fire Occurs 
In 2043 AF 01 

1

IEV-2043AF01 
3 23E-04

Yes
0.93 

Yes 
S099 

No 

002 No 
001

TB-1 3 17E-04 0 O0E+00 

TB-2 6.40E-06 0 O0E-+00

0 OOE+00 

0 OE-+00

TB-3 6 46E-08 7 73E-08 4 99E-15 IEV-LMFW SCEN1

No Risk 

No Risk

Loss of SFW, CCW, 
SWS, and CAS

Total = 4 99E-15

Figure 57C-32 

2043 AF 01 Chemical Laboratory

57C-43 

Revision 1

Area 
Propagated 

Into

2053 AF 02

57C-43 Revision 1



57C. Fire Area Event Trees Defining Scenarios 

2050 AF 01 Lube Oil Conditioner Room

API000 Probabilistic Risk Assessment

Fire Occurs 
In 2050 AF 01 

1

Fire 
Suppression 
Successful 
(In 2050 AF 

01) 
2

Fire 
Suppression 
Successful 
(in 2000 AF 

01) 
3

Fire Scenario 
Scenario IE 
Number Frequency

Conditional Scenario Initiating 
CDP CDF Event Type

CCD P 
Scenario 
Number

Failed Components

U '95

I Ev'-210:I0AFF I 
2H -!2E-014

TB--; 7 AEIII7 7 3IE-II- 5-47E-14 IEvLAFW I::N1

L I: f P F' .', IC 

2,%iic anid KIA 
- ', iii,-,, - ,.

Total 547E 14 

['-Jte 

1 In Fasjp rf 1a failure cif the autnmatiir fire tu.pressi:irl sy'tern in the eqJL:isdr g artea, ,Iedit is: not gihen to the fire barrier rating Lipe ause ,,f th ve hii h 
f ornbu-iible Iadinq in this fire atea 

Figure 57C-33 

2050 AF 01 Lube Oil Conditioner Room

Revision 1

Area 
Propagated 

Into

TB-2 1 1,4-0 10 0E +00I- 0 0E41i

"y" e 

0- 5q

:21-II-I-I AF I1l1

57C-44



(,

57C. Fire Area Event Trees Defining Scenarios

(9 (
AP1000 Probabilistic Risk Assessment

2052 AF 01 Southwest 6.9KV Switchgear Room

Fire 
Suppression 
Successful 

2

Fire Is Fire 
Contained Scenario 

Number

Scenario 
IE 

Frequency

Conditional 
CDP

Scenario Initiating 
CDF Event Type

CCDP Failed Components 
Scenario 
Number

3

Fire Occurs 
in 2052 AF 01 

1

IEV-2052AF01 
2 48E-03

Yes
0 o0 

Yes 
S099 

No 

100 No 
001

TB-1 0 00E+00 7 73E-08

TB-2 2 46E-03

0 O0E+00 IEV-LMFW SCEN1

7 73E-08 1 90E-10 IEV-LMFW SCEN1

TB-3 2 48E-05 7 73E-08 1 92E-12 IEV-LMFW SCEN1

Total =

Loss of SFW, CCW, 
SWS, and CAS 

Loss of SFW, CCW, 
SWS, and CAS

1 92E-10

Figure 57C-34 

2052 AF 01 Southwest 6.9KV Switchgear Room

57C-45 

Revision 1

Area 
Propagated 

Into

None 

2053 AF 01

57C-45 Revision I



57C. Fire Area Event Trees Defining Scenarios 

2053 AF 01 Electrical Equipment Room

APIO00 Probabilistic Risk Assessment

Firp Occurs 
In 2053 AF 01 

I

Fire 
Suppression 
Successful 

2

Fire Is 
Coritaineed

3

Fire 
Scenario 
N umifber

Scenario Conditional Scenario 
IE CDP CDF 

Frequency

Initiating 
Evenit 
Typie

CCDP 
Scenario 
Number

Failed 
Compio8nents

11111 E-HIE-R U 7 7IJE-I I8 IJ OIIE+00 IEv"LMFI' :I Eli:F

6 6 -IE-L-IO 11E rF 1 E-1 i Eii 1E i-L,,,AF'V,,, Si E['f,1 

flI, E 7 7!E-Ll? 18E-12 7E H-LMFV ' 7EN

Lit if:Fi' ands rf••; 'IlbI- -:"~'l'

1] ne

i and .rA,: 1-16 F AF 
i I i I I" 1i- 

-- 5

Total = 5 18nE-1

Figure 57C-35 

2053 AF 01 Electrical Equipment Room

57C-46 

Revision 1

Y e-; TE- I

Area 
Propiagated 

Into

TE-2 

TB-E
11111

57C-46 Revision 1



C
57C. Fire Area Event Trees Defining Scenarios

, (.  
N

AP1000 Probabilistic Risk Assessment

2053 AF 02 Northwest 6.9KV Switchgear Room

Fire Occurs 
In 2053 AF 02 

1

Fire 
Suppression 
Su ccessfu I 

2

Fire Is Fire Scenario Conditional Scenario Initiating
CDP CDF Event 

Type
Contained Scenario IE 

Number Frequency 
3

CCDP 
Scenario 
Number

Failed Components

TB-1 0 OOE400 7 73E-08 0 0OE-+00 IEV-LMFW SCEN1

IEV-2053AF02 
2 48E-03

Yes 
S099 

No 

1 00 No 
001

TB-2 2 46E-03 7 73E-08 1 90E-10 IEV-LMFW SCEN1 

TB-3 2.48E-05 7.73E-08 1 92E-12 IEV-LMFW SCEN1

Loss of SFW, CCW, 
SWS, and CAS 

Loss of SFW, CCW, 
SWS, and CAS

Total = 1 92E-10

Figure 57C-36 

2053 AF 02 Northwest 6.9KV Switchgear Room

57C-47 

Revision 1

Yes
0 00

Area 
Propagated 

Into

None 

2053 AF 01

57C-47 Revision 1



57C. Fire Area Event Trees Defining Scenarios

4003 AF 01 Dernineralized Water Deoxygenating Room/Air Handling( Equipment Rooms

Fire Occurs 
in 4003 AF 01 

1

Fire 
Suppression 
Successful 

2

Fire Is Fire 
Contained Scenario 

Number

Scenario 
IF 

Frequency

Conditional Scenario 
CDP CDF

Initiatinrg 
Event 
Type

CCDP 
Scenario 

u rnuber

Failed Components

3

-I I-IH E --LO

TB-2 4.22E-063 0.00E-H- I- 111nE-H1 1 

TB-3l 4 26E-1-15 2 E-I -I-E f 1 I PE-13 IEv"-TPI':- IE' A

Total

f%]o P r;- k 

No Ri:sk

Lo- Oc. cf " tr riri-; if 
RI',,h and K'/-:

S11 FE -1 2-

1 Fir Fire _:-:ri:lrIn TB-3, the fire lda gerid f- IalIj-.Pl . thp i-i;:l of 2 trai.is 13f PI:N: an i ''

Figure 57C-37 

4003 AF 01 Demineralized Water Deoxygenating Room/ 
Air Handling Equipment Rooms

57C 48 

Revision 1

Area 
Propagated 

Into

1 A1-1i . F Ill1

AP1000 Probabilistic Risk Assessment

TB-1 I rio0 E _-11_-I rin-H.I-I0 +il

A13-11

57C-48 Revision I



(
57C. Fire Area Event Trees Defining Scenarios

(. C
AP1000 Probabilistic Risk Assessment

4031 AF 01 Battery Room and Battery Charger Room 1 
Fire Occurs Fire Fire Is Fire Scenario 

In 4031 AF 01 Suppression Contained Scenario IE 
Successful Number Frequency

I 2

Conditional Scenario Initiating CCDP 
CDP CDF Event Type Scenario 

Number

Failed Components

3

TB-1 0 OEi0O 1 38E-06 0 00E440 IEV-TRANS SCEN22

Yes 
0 99 

No 

100 No 
001

TB-2 2 84E-03 1 38E-06 3 92E-09 IEV-TRANS SCEN22 

TB-3 2 87E-05 1 38E-06 3 93E-11 IEV-TRANS SCEN22

Loss of 1 Group of 
Non-lE AC/DC Power, 
DAS (Induced By the 
Loss of One Non-i E 
Division None 

Loss of Non-lE 
AC/DC Power, DAS 4031 AF 02

Total = 3 96E-09 

Note' 
1 For all three fire scenarios, the CCDPs are conservatively based on the loss of the entire non-lE power, the loss of DAS and the loss of Division C (no impact) 

Figure 57C-38 

4031 AF 01 Battery Room and Battery Charger Room 1

Yes 
I 000

Area 
Propagated 

Into

IEV-4031AF01 
2 87E-03

None

57C-49 Revision I



57C. Fire Area Event Trees Defining Scenarios

4031 AF 02 Battery Room and Battery Charger Room 2/Computer Roomn B/Shift Turnover Room

Fire Is Fire 
Contained Scenario 

Numnher

Scenario Conditional 
IE CDP 

Frequen cy

Scenario Initiating 
CDF Event 

Typ e

(TDP Failed Components 
Sceriario 
Nunlber

3

TB- 1 E-11l1 1 3HE-U1- 11 IIE+--l0 IE'-TRTLA-% 2 Er'122

IEv 41A-i 1A.42.FI i I

LI if 1 Iniiu; cif 
NnFI I1 E ,•,l T'Itl_- F',,,e 

AI :idlniiuc ed BF thp 

Li'-. ni+ 'fkln rini- E E 

TB-2 :11 E-11I3 , _13 E -LI6 4 23E I- IE TAI '-I Ei,.I rvIn'il

I- I l NIIrI- 1 E 

TB-:3 : 1 J4E-I_-IW 1 I 3;E-OIf 4 -:-:E 11 IE'v'-TPA.N'-: '- El A /[11 F'iv,/.r, ,LA.S 4111 A-F 1I11 

Total = 4 -:-'E--I'_]

I t H 
1 Forn all threeP tire s,.enjrn,ar,.S the :I-[[-IF's ane ,i: or'/.i:r.'tiveIy cia._-.d 'ni the ls'_-- 'ot the enitire nunl l1E u-r.ver, the IUn-;- of Ei A :-t rn' the II'.l if [ii.'li.-.ll-,ri l _ Iri rr-i, lt)

Figure 57C-39 

4031 AF 02 Battery Room and Battery Charger Room 2/ 
Computer Room B/Shift Turnover Room

Revision I

Fire Occurs 
In 4031 AF 02 

1

Fire 
Suppression 
Successful 

2

7' e -

0 00

Area 
Pro p agated 

Into

'"iJ tHi

1 11-1I

1i n 1

JIIr _

API000 Probabilistic Risk Assessment

57C-50



(
57C. Fire Area Event Trees Defining Scenarios

( (
AP1000 Probabilistic Risk Assessment

4031 AF 05 Corridor/Spare battery Room/Spare Room /Spare Battery Charger Room

rire Occurs In Fire 
4031 AF 05 Suppression 

Successful 

1 2

Fire Is Detection and 
Contained Deactivation 

Before 
Spurious 
Actuation 

3

Ho Spurious Spurious 
ADS Actuation of 

One ADS Stage 
4 Value, 

Spurious 
Actuation of 

One Stage 1, 2 
or 3 Value,

Fire Scenario HE Conditional Scenario 
Scenario Frequency CDP CDF 
Number

Initiating CCDP 
Event Scenario 

Type Number

Failed Components

TB-1 000 0 0 

TB-2 1 41 E-03 0 0 00E+00

No Risk 

No Risk

Loss of Division A (ADS 
V001 AfVO1 1AV003AN01 3A 

TB-3 0 00E+00 2 70E-09 0 00E+00 IEV-TRANS SCEN1 4 Inoperable By 1 E-Division) 1202 AF 04 

TB-3 1 41 E-05 2 70E-09 3 81E-14 IEV-TRANS SCEN14

Loss of Division A, Spurious 
Opening of 1 ADS Stages 1 
and/or 2 and/or 3 Valve 

TB-4 1 02E-07 8 07E-04 8 251-11 IEV.MLOCA SCEN20C (MLOCA) 

Loss of Division A, Spurious 

Opening of I ADS Stages 4 
Valve V004A (LLOCA or 

TB-5 0 00E+00 I 2SE-03 0 00E+00 IEV-SPADS SCEN3C SPADS)

1202 AF 04 

1202 AF 04

Total = 8 25E-1 1 
Note 
1 The probability of spurious actuation (7 20E-03) in Room A is 0 06xO 06 (VO01 AN01 1 A)+ 0 06xO 06 (V003A=01 3A) and an Is attributable to Stages 1 and 3, therefore, the entire failure is credited towards those stages 

Figure 57C-40 

4031 AF 05 Corridor/Spare Battery Room/ 
Spare Room/Spare Battery Charger Room

Area 
Propagated 

Into

57C-51 Revision 1



API000 Probabilistic Risk Assessment57C. Fire Area Event Trees Defining Scenarios 

4031 AF 06 Central Alarm Station'Security Room 1

Fire Occurs 
In 4031 AF 06 

1

Fire 
Suppression 
Successful 

2

Y es.

Fire Is Fire 
Contained Scenario 

Number

Scenario 
IF 

Frequency

Conditional Scenario 
CDP CDF

Initiating 
Event 
Type

CCDP 
Scenario 
Number

F ailed Components

3

No MA:

nI Ki-I

IEv"-4031A,,F06 
1 93E-i-

N ,:, 1.J o

TB-2 1 91E 1. -F iL 2 -1 .TI TRAFE2- iI 

TB-:3 I 93E-05 1 38E-OB 2 GGE-11 lEY,,"TRArNJS SCEN~-22

0 99 

N[o 
Aii

N''h- Ri-k 

Loss .,i 1 Stoup of Niwr1 E 

Al,[-U FI'r, DA,.--: 

(h-n ced By the Los of 
(-1tie. Norl-I E DMke--ior)

Total = 2 66E-I 1 

Nl-t e 
1 Fmr Fire Si enalri TBA, the d -"r-:l-Fp is ir_-ser..it elybasI d L oe] n th_ luo-s I f the 'it non- eritir' ri_, IF prv , thH I s of DAS.: and the loss it [ ow.'in F Qni Iinir i ti 

Figure 57C-41 

4031 AF 06 Central Alarm Station/Security Room 1

Revision I

Area 
Propaqated 

Into

4031 .AF I

TB- 1 O.1OOE11+111- O.OOE1-I+Firi n 1-1IF+H-ir
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.  
57C. Fire Area Event Trees Defining Scenarios

(C (7
AP1000 Probabilistic Risk Assessment

4032 AF 01 Decontamination Room, Non-Radiological anti Radiological Controlled Area Entries...

2

Fire Is Fire Scenario Conditional
Scenario IE 
Number Frequency 

TB-1 0 OOE+00

CDP

3

Yes

Scenario Initiating 
CDF Event 

Type

2.10E-09 0 00E+00 IEV-TRANS None

Loss of 1 Group of Non
TB-2 8 44E-04 2 1OE-09 1 78E-12 IEV-TRANS None 1E AC/DC Power

Loss of Non-1 E AC/DC 
(Manual DAS Available)

TB-3 8 53E-06 1 38E-06 1 18E-11 IEV-TRANS SCEN22 4042 AF 01

Total 1 35E-11 

Note 
1 For all three fire scenarios, the CCDPs are conservatively based on the loss of the entire non-lE power, the loss of DAS and the loss of Division C (no impact) 
2 For Fire Scenarios TB-1 and TB-2, the loss of 1 non-lE group is not risk significant as it is not the power supply itself (ie batteries) 

Figure 57C-42 

4032 AF 01 Decontamination Room, Non-Radiological and 
Radiological Controlled Area Entries...

Revision 1

Fire Occurs Fire
In 4032 AF 01 

1

Suppression Contained 
Successful

CCDP Failed Components 
Scenario 
Hminher

Area 
Propagated 

Into

57C-53



57C. Fire Area Event Trees Defining Scenarios

4032 AF 02 Containment Access Corridor Elevation 107'-2"

Fire 
Suppression 
Successful 

2

Fire Is File 
Contained Scenario 

Nu1111er

Scenario 
IE 

Frequency

Conditional Scenario Initiating 
CDP CDF Event 

Type

CCDP 
Scenario 
Nutmber

Failed Components

3

Fiie Ouutjis 
In 4032 AF 02 

I

TBE 1 4 29E-1-14 10 1iII11 E-+I1

I'- rl Pi S k

TB-3 1- 7H FE-1 1 38E-136

Loss f7, Iiurl up of Nln- 1 E 
1. l 21'nAer (1 fE'nuar lu_ I 

1• 1 E-1;, IE'V-TE.ANS- .:, EN:._: [IA:-' ,Av,iiilahlei

Total I 1 21E-13 
Tu",11rThE 1 

1 Fur Fire -, nI.i nizi TeI- I ih [;'; -. I iincrl .itr,.i,' L 1t. J the hI ,.-i. tihthe er-tir nin-lE iF vii'e the I,-:-- of D IS arid the 1r;-iz: * iIf I-Ii,. r l Ic-I'iri ir-r-ii•it .  

Figure 57C-43 

4032 AF 02 Containment Access Corridor Elevation 107' 2"

Revision 1

Area 
Propaqated 

Into

110 I
4n3: AF IlI

APIO00 Probabilistic Risk Assessment

TE'-2 8 6,7 E-136h 1-11l HII IlUi N-IE
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( 
57C. Fire Area Event Trees Defining Scenarios

C
AP1000 Probabilistic Risk Assessment

4033 AF 01 Hot Machine Shop

Fire 
Suppression 
Successful 

2

Fire Is Fire 
Contained Scenario 

Number

Scenario 
IE 

Frequency

Conditional Scenario Initiating 
CDP CDF Event 

Type

CCDP Failed Components 
Scenario 
Number

Area 
Propagated 

Into

3

Fire Occurs 
In 4033 AF 01 

1

IEV-4033AF01 
1 67E-03

Yes 
0 00 

Yes 
0 99 

No 

1 00 No 
001

TB-1 0 00E+00 0 OOE+00

TB-2 1 65E-03 0 00E+-00 0 0OE+00 No Risk

Loss of one train of 
TB-3 1 67E-05 1 30E-06 2 30E-1 1 1EV-TRANS SCEN22 RNS and CVS 1200 AF 01

Total 2 30E-1 I 

Note
1 For Fire Scenario TB-3, the CCDP is conservatively based on the loss of the entire non-lE power, the loss of DAS and the loss of Division C (no impact) 

Figure 57C-44 

4033 AF 01 Hot Machine Shop
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57C. Fire Area Event Trees Defining Scenarios

4034 AF 01 General Offices

Fire Occurs 
In 4034 AF 01 

1

Fire 
Suppression 
Successful 

2

Fire Is Fire Scenario 
Contained Scenario IE 

Number Frequency

Conditional Scenario Initiating CCDP Failed Components 
CDP CDF Fvent Type Scenario 

Numib er

3

1E, 4F1I4,i- I 1v-4 E._-,4,,FI

1 nn

Y H 

riqq 

ni 
n- 51I

TB-E I n O E-+r ir IIIIIIE-f-IO n 1l1 E -H-1I[ 

TE'-2 1 41 E-i-1': 00[I-I-IO fi 11-i E+I1

TB-E3 1 4 IE-I 1. _IE.- 0

, fo P r:-l

1 96E-11 E Ev TII E,- E 22

Losc nfl hrIJ:ojup of iuni
IE .A'Ciiu- Fw,:,,':er, 
(fiucpd iE, the Loi- FI 
'' rip ,--ri 1 E [iri,:,ri 401 -:,1 ,Aý,F I-11

1 '-in 1 1

N F t e 

1 For Fire STenario TI-?, the f' 1 '' is- c ori-.er.'atively Lased o':r l the en, oftip Hrtit re no -1 E pF-'v' er, the lIF . f Di.•[' S and the loss 'i-if M tri ' I rri ,t) 

Figure 57C-45 

4034 AF 01 General Offices
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(
57C. Fire Area Event Trees Defining Scenarios AP1000 Probabilistic Risk Assessment

4041 AF 01 Conference Rooms/Computer Room A/Corridor

Fire Occurs 
In 4041 AF 01 

I

Fire 
Suppression 
Successful 

2

Fire Is Fire 
Contained Scenario 

Number 
3

Scenario 
IE 

Frequency

Conditional Scenario Initiating 
CDP CDF Event Type

CCDP Failed Components 
Scenario 
Number

TB-1 0 OOEF+00 2 1OE-09 0 IEV-TRANS None

Loss of 1 Group of Non
1E AC/DC Power, 

IEV-4041AF01 Yes TB-2 4 66E-04 2.10E-09 9 80E-13 IEV-TRANS None Automatic DAS 
4 66E-04 I 1 00 

No 
1.00 ]No 

0 00 

Total 9 80E-13 

Note.  
1 For Fire Scenarios TB-1 and TB-2, the loss of 1 non-i E group is not risk significant as it is not the power supply itself (ie batteries) 

/ Figure 57C-46 

4041 AF 01 Conference Rooms/Computer Room A/Corridor

57C-57 

Revision 1

Area 
Propagated 

Into

57C-57 Revision I



57C. Fire Area Event Trees Defining Scenarios

4041 AF 02 CorridoriRestroom

Fire Occurs 
In 4041 AF 02 

1

Fire 
Suppression 
Successful 

2

Fire Is Fire 
Contained Scenario 

Nuinher

Scenario 
IE 

Frequency

Conditional Scenario Initiating 
CDP CDF Event Type

CCDP 
Scenario 
Number

Failed Components

3

TB-i1 [1 [IOE+0 210ETY 0- IE+-J3 IEV-T[E J E '..T4.S Nor, e 

TB-2 4 4E, E4 2 10E-1 9' - 75 1I".TRAlS W 

TE-: 4 F0E-NE 1 :-38E- 6 21 E-12 IE'vTRAN'l: SiEN2

Li,:,. itf 1 @riiuj otf iNor
1 E Al: Pi Fri'er 
Aut orr-Iatic DAS 

Lii,-;-. of I l rot ip of ior

I E A'/,::-F,"E ' P, 'e r, 
.utir r-ati [A.

Lo'-.'- of N -1E .AC.,"Di 

Pnvi-u.,'er 'Irhui: e,; Lo :, of 
DAS)

Tal 7 1FF-12 

JWe, 

1 Fi, r Fire 'i-e rii T - the M C C: [ i i n-ier,'-vet 'L based on the li':-':- ofu the enrt e nohu -1 E iii'''.,ei, the Ii-.. ,of ' ai [ix ii the Ii,-'- of iM'-i';iiin -: -,iii iriact) 
2 Fom Fire S:-erario.-. T1-1 and TB-2. We loss-- if 1 rn-1 E girup r'int ri'Ek .igqrditi ant as t i' is not the jiver yuf'F'l'' itself (ie batteiie'.) 

figure 57C-47 

4041 AF 02 Corridor/Restroom

57C-58 

Revision I
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4031 AF 02

API000 Probabilistic Risk Assessment
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(
57C. Fire Area Event Trees Defining Scenarios

( (
AP1000 Probabilistic Risk Assessment

4042 AF 01 Non-Class 1E Switchgear #1

Fire Occurs Fire 
In 4042 AF 02 Suppression 

Successful

1 2

Fire Is Fire Scenario Conditional Scenario Initiating 
Contained Scenario IE CDP CDF Event 

Number Frequency Type

CCDP 
Scenario 
Numher

Failed Components

3

TB-1 0 00E+00 2 lOE-09 0 0OE+00 IEV-TRANS None 

TB-2 8 26E-03 2 l0E-09 1 74E-11 IEV-TRANS None

Loss of 1 Group of Non
1E AC/DC Power 

Loss of 1 Group of Non
1E AC/DC Power

TB-3 8 34E-05 1 38E-06 1 15E-10 IEV-TRANS SCEN22

Loss of Non-1 E AC/DC 
Power (Induces Loss of 
DAS) 4031 AF 02

Total 1 32E-10 

Note 
1 For Fire Scenario TB-3, the CCDP is conservatively based on the loss of the entire non-lE power, the loss of DAS and the loss of Division C (no impact) 
2 For Fire Scenarios TB-1 and TB-2, the loss of 1 non-lE group is not risk significant as it is not the power supply itself (ie batteries) 

Figure 57C-48 

4042 AF 01 Non-Class 1E Switchgear #1

Revision 1

Area 
Propagated 

Into

0 01
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57C. Fire Area Event Trees Defining Scenarios 

4042 AF 02 Non -Class 1 E Switchqear #2

APl000 Probabilistic Risk Assessment

Fire Occurs 
In 4042 AF 02 

1

Fire 
Suppression 
Successful 

2

Fire Is Fire 
Contained Scenario 

Number

Scendrio 
IE 

Frequency

Conditional Scenario Initiating 
CDP CDF Event 

Type

CCDP Failed Components 
Scenario 
Number

3

TB- 1 0 00IIIEA-_t-I 2 1FIE-0 : 0FnE-Hi-ii IE -TF,'.AN_ oi

TB -2 2F IE E-133 2 J 1lE-0n I ' .4E-12 IE'v- TF.Atl', ., ý..rre 

TB-E 2 6 -E I E-'F- -C7E- 11 3EV TF'.'A.N 'U-- EN[F1

[ -s of I I_ IJp ii lf 1ii l ri
1~ t ,A.. F/[,,r-F_ Pov,.,'er 

1 ' .l , 1 E *. *,"i i 

Piu.i-,eer

Totul 4 22E-I 1 

1 For Fire '.--;enaro' TB-I , the -.F FiP i-. nrr . ,atvel a- d L n thi Is-s if the enitirr noni-1 j-ii.,er the los. of [A'. arid the lo it [of i'.'nieri if' i r r I rr-tia I:ti 
2 For Fire -;: ri TB-1 arid TB- , the I,:,s-. of I it 1 in E ,lB inuji i-. int ri-j.; -iiiltlc:-Irit a;. it ii. nrot the jilev.'Hr sij:prly it.-ilf fie b.attenie j

Figure 57C-49 

4042 AF 02 Non-Class IE Switchgear #2

Revision 1
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( (
57C. Fire Area Event Trees Defining Scenarios

(
AP1000 Probabilistic Risk Assessment

4052 AF 01 Staging and Storage Area/Containment Air Filtration Exhaust Rooms A & B

Fire Is Fire 
Contained Scenario 

Number

CCDP Failed Components 
Scenario 
Number

3

Yes
0 00

Yes 
0.99 

No 

100 No 
0 01

TB-1 0 OE+O0 0 OE+00 O.00E+O0 

TB-2 1 92E-03 0 0OE-iO 0 OE-i0t

No Risk 

No Risk

Loss of Group 1 of Non
TB-3 1 94E-05 2 i0E-09 4 08E-14 1EV-TRANS None 1E AC/DC Power

Total = 4 08E-14

Note, 
1 For Fire Scenario TB-3, the CCDP is conservatively based on the loss of the entire non-lE power, the loss of DAS and the loss of Division C (no impact) 

Figure 57C-50 

4052 AF 01 Staging and Storage Area/ 
Containment Air Filtration Exhaust Rooms A & B

Fire Occurs 
In 4052 AF 01 

I

Fire 
Suppression 
Successful 

2

Scenario 
IE 

Frequency

Conditional Scenario 
CDP COF

Initiating 
Event 
Type

IEV-4052AF01 
1 94E-03

Area 
Propagated 

Into

4042 AF 01
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57C. Fire Area Event Trees Defining Scenarios

5031 AF 01 Radwaste Building

Fire Occurs 
In 5031 AF 01 

I

Fire 
Suppression 
Successful 

2

Fire Is Fire 
Contained Scenario 

Number 
3

Scenario 
IE 

Frequency

Conditional Scenario 
CDP CDF

Initiating CCDP Failed Components 
Event Type Scenario 

Nuiimber

TB-I 1: 3E-2 0I3iFIE-H-IuuI 

T B -2 1. 20E-0:3- 0i.0IE-Hnn

I1 HIrIE-sfI-I 

lIi i-IIE-WFIFl r1o RPiSl

Lu:-;:- of Irie F.'.NS 
TB--l 1 .21 JE-IilF:_q 2.6SE-0 - 1. E-1 IE vT AF. : '.-:CEN15.A T ir ir '3 Lr-:. tK"':: 12;r] FI 1

Trital -;.I I18E- 14

Figure 57C-51 

5031 AF 01 Radwaste Building

Revision I

Y •I=;

Area 
Propagated 

Into

API000 Probabilistic Risk Assessment
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(
57C. Fire Area Event Trees Defining Scenarios

( (
AP1000 Probabilistic Risk Assessment

6030 AF 01 Diesel Generator Room A

Fire Fire Is Fire Scenario Conditional Scenario Initiating 
Suppression Contained Scenario IE CDP CDF Event 
Successful Number Frequency Type

2

Failed Components

TB-1 2 47E-02 0 OOE+00 0 OOE+00 

TB-2 5 15E-03 0 00E+00 0.OOE+00 

TB-3 5 20E-05 2.10E-09 1,09E-13 IEV-TRANS SCEN41

No Risk (Loss of 1Diesel 
Generator) 

No Risk (Loss of 1Diesel 
Generator) 

Loss of 2 Diesel 
Generators

Total = 1 09E-13

Note: 
1 Propagation is assumed only in case where the fire starts from the diesel generator and the automatic fire suppression system fails (2 6E-02x0 05) 
or in case the fire starts anywhere else (3 9E-3) Then the equivalent probability of failure of automatic fire suppression system is 

Pfailure = (Diesel Generator Fire Ignition Frequency x Fire Suppression System Unavailability) + Surrounding Area Fire Ignition Frequency/Diesel 
Generator Room A Fire Ignition Frequency 

Pfailure = (0 026 x 0 05) + (3 9E-03)/2 99E-02 
Pfailure = 1 74E-01 

Figure 57C-52 

6030 AF 01 Diesel Generator Room A

Revision 1

Fire Occuirs; 
In 6030 AF 01 

1 3

Yes

CCDP 
Scenario 
Number

Area 
Propagated 

Into

6030 AF 02
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57C. Fire Area Event Trees Defining Scenarios 

6030 AF 02 Diesel Generator Room B

API000 Probabilistic Risk Assessment

Fire Occurs 
In 6030 AF 02 

1

Fire 
Suppression 
Successful 

2

Fire Is Fire Scendioii CurIditirildi SCenduio Initiating

Contained Scenario IE 
Number Frequency 

3

CDP
CCDP

CDF Event Scenario 
Type Number

TB- 1 2 4E-i2 III-IE_-FliF 1-l IFInE -i-IP

TB-2 55 [4EI-0: I3 F rE-H-inFl 1 I-I i E--IP 

TB--',: 71F E-115 2 i1iIE-Il'' E20E- IiF l I I 'l-TP.4.A•.:S ' E.-;N41

['.IJ F'i,: ;.LF. [.:c; c; 1i [IlE) HI se 

r, F F.i--¢ (Lnit:. o It ie-:eH l 
1enieatnr)

ii;-:; of 2 E P, i esel

T =tal 1 2iE- 1

[,% I it H, 

1. Pririaq.-i tiriri i-;. *v-;.-.irriHi 'rl'il, i :i i v w er thp fire it1 rt-:1 fri. rli the

At, ir-, the file -tai.- anywheie else 4 4E--3) vtIrl DIG P nrori B Then the ePrui.alerit pFriLability it failure of *_iutj rriatiF fir'- U . Fre:Ii, .y-.tern is-.  
Ptfailu e I iiitrpl =-,enri, it,,r Fire Ii-ir-•itiiir-i Frayijtefi Fiie '.-; , p: e.-IF i,:,t .-11 : n I-n Iriav,'.ila ilityi + .--i:;urrt ur:jdir / rea Fire Icnriitiirti Fre- uerti, .v e:[IlI el 

':enerator toomr B Fire Igrition Frequen-y

F'tailJre = (10.112F x 0 1-1,6[ i + r4 4E-L-h_:' f-:E- 12 

Pfailure - 1 88E-_ill 

Figure 57C-53 

6030 AF 02 Diesel Generator Room B

Failed Components Area 

Propagated 
Into

H-1,:1- 1 A F II1

die_:;l eneatr aw:ld the autom-ratic fire ý;ijpprec;sioiri s-,,'tetrn fall:--. (2.6E-1-12I-I I-I1
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(
57C. Fire Area Event Trees Defining Scenarios

( C÷

AP1000 Probabilistic Risk Assessment

6030 AF 03 Fuel Oil Day Tank Room A

Fire Fire Is 
Suppression Contained 
Successful 

2 3

Fire 
Scenario 
Num ber

Scenario 
IE 

Frequency

Conditional Scenario 
CDP CDF

Initiating 
Event 
Type

CCDP 
Scenario 
Numnb er

Failed Components

IEV-6030AF03 
2 10E-04

Yes
0 95 

Yes 
0 00 

No 

005 No 
1 00

TB-1 2 OOE-04 0 OOE+00 0.OOE+00

TB-2 0 00E+00 0 OOE+00 0.00E400 

TB-3 1 05E-05 2 lE-09 2 21E-14 IEV-TRANS SCEN41

No Risk (Loss of 1 DG)

No Risk (Loss of 1 DG)

Loss of 2 Diesel 
Generators

6030 AF 01 & 
6030 AF 02

Total= 2 21E-14

Note: 
1 In case of a failure of the automatic fire suppression system in the exposing 
combustible loading in this fire area

area, credit is not given to fire barrier rating because of the very high

Figure 57C-54 

6030 AF 03 Fuel Oil Day Tank Room A

57C-65 

Revision 1
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Into
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57C. Fire Area Event Trees Defining Scenarios 

6030 AF 04 Fuel Oil Day Tank Room B

API000 Probabilistic Risk Assessment

Fire Fire Is 
Suppression Contained 
Successfuil

2

Fire 
Scenario 
Numrher

Scenario 
IE 

Frequency

Conditional 
CDP

Scenario Initiating 
CDF Event 

Type

CCDP 
Scenario 
Number

Failed Components

3

TB- 1 2. 0 F-I4 i_- I i --II- F l I_- CIE- I- Il

TB-2 0 1-IOE-Y31-I II i_-I-E+MIO 0 131 iE-0-i3i 

TB- 1 0511E-05 2 11-E-09 221 E- 14 1Ev"TRAN'S S-( EN41

o Pi-k iWLow-- 01 ['I-'.I

LI.'c; of 2 Diesel 
I erierat,:trS

601I0 AF Il 1 
6030 AF 02

Total= 221 E- 14 

Note 

1 In case of a failure of the aiujtmatic fire -.uppres.irron .ysterr in the ex::po.sing arei, ,:re-Wit rvt given to fire barrier rating becau.-e of a very hi:h 
CornllLustille Inoadirilq: in trhi tfire area

Figure 57C-55 

6030 AF 04 Fuel Oil Day Take Room B

5W 66 

Revision I

Fire Occurs 
In 6030 AF 04 

1

Area 
Propagated 

Into

1 00I
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(
57C. Fire Area Event Trees Defining Scenarios

( (
AP1000 Probabilistic Risk Assessment

1100 AF 11204 

Fire Occurs In 
1100 AF 11204 

1

Reactor Coolant Drain Tank Room

Fire 
Suppression 
Successfuil 

2

Yes

Fire Is Fire Scenario 
Contained Scenario IE 

Number Frequency

Conditional Scenario 
CDP CDF

Initiating 
Event 
Type

CCDP Failed Components Area 
Scenario Propagated 
Number Into

3

TB-1
None

TB-2 3 50E-05 2 l0E-09 7 36E-14 IEV-TRANS None Loss of WLS

TB-3
0 00

Total = 7 36E-14

Note 
1 The loss of the WLS is not nsk significant

Figure 57C-56 

1100 AF 11204 Reactor Coolant Drain Tank Room

57C-67 

Revision 1
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57C. Fire Area Event Trees Defining Scenarios

1100 AF 11206 

Fire Occurs in 
1100 AF 11206 

1

Accumulator Room A

Fire Fire Is Fire Scenario Conditional Scenario Initiating 
Suppression Contained Scenario IE CDP CDF Event 
Successful Number Frequency Type

2

CCDP Failed Components 
Scenario 
Number

3

Y.ec 
LI on

IE'---"-I 10 1 AF 112116 
1. 1 E-I-iE F

N ci 

1 innI l [".1 o 
I-I1 -I1-

TB- 1 1 Eli E-05 2 10E-l -i ', 8IE-14 IE".TRAI::: E,1

',---',up p lie d ',,, i
El E) in te7oe r
(Lo,:s- ,,f I,,,,S 

V.... "1 _'A '"1 -SA,

Tota I 1 II1E i- -'; IE- 14

Figure 57C57 

1100 AF 11206 Accumulator Room A

Revision I

Area 
Propagated 

Into

t'] n r-i e

AP1000 Probabilistic Risk Assessment
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(
57C. Fire Area Event Trees Defining Scenarios

( (
AP1000 Probabilistic Risk Assessment

1100 AF 11207 

Fire Occurs In 
1100 AF 11207 

1

Accumulator Room B

Fire 
Suppression 
Successful 

2 
Yes

0 00

Fire Is Fire 
Contained Scenario 

Number 

3

Scenario Conditional Scenario 
IE CDP CDF 

Frequericy

Initiating 
Event 
Type

CCDP Failed Components 
Scenario 
Number

TB-1 1 81E-05 2 10E-09 3 80E-14 1EV-TRANS SCEN29

Loss of all the valves 
supplied by A&C 
divisions in the zone 
(loss of IRWST valves 
V117B, V118B, 
V1 20B, V123B, 
V125B)

Total = 1 81E-05 3 SOE-14

Figure 57C-58 

1100 AF 11207 Accumulator Room B

57C-69 

Revision 1

Area 
Propagated 

Into

1.00
0 00

None
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57C. Fire Area Event Trees Defining Scenarios

1100 AF 11208 

Fire Occurs In 
1100 AF 11208 

1

RNS Valve Room

Fire Fire Is: 
Suppression Contained 
Successful

2

Fire 
Scenario 
Number

Scenario Conditional 
IE CDP 

Frequency

Scenario Initiating 
CDF Event 

Type

CCDP Failed Components 
Scenario 
Number

3

TB-1 1 "31E-05 " 45E-i9 4.62E-14 IE '-TRAN-i; :-;CEN I3I Lit- jf PN.j2- l v"-2:_ N nrie

Ttal = I 1 ,1E-05, 4. ';2 -14

Figure 57C-59 

1100 AF 11208 RNS Valve Room

57C 70 

Revision 1

Area 
Propagated 

Into

0 LIF1

API000 Probabilistic Risk Assessment
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57C. Fire Area Event Trees Defining Scenarios AP1000 Probabilistic Risk Assessment

1100 AF 11300A 

Fire Occurs In 

1100 AF 11300A

IEV-1I0 OAFi 1 300A 

1 54E-04

Maintenance Floor (SE Ouadrant Access) 
Fire Fire is Ilot Ieo Spurious Fire 

Suppression Propagating Opening of Scenario 

Successful to 11300B ADS Stage 1, 2 Humber 
andfor 3 Valves

Yes

Scenario 
IE 

Frequency

Conditional Scenario 
CDP CDF

Initiating CCOP 
Event Scenario 
Type Number

TB.1 0 00E+00 7 34E-08 0 00E+00 IEV-LMFW* SCEI 131

0 00

1 00

1 00E+00

PropaE4es 
5 008-04

TE-2 1 54E-04 7 34E-08 1 13E-11 EV-LMFIW SCEN31

9 968-01 TB-3 7 67E-08 4 81 E-04 3 69E-11 IEV-LdFW SC

T6-4 2 77E-10 1 00E+00 2 77E-10 None

Failed Components Area 
Propagated 

Into 

Loss of One CMIT, HFW and 
SFW Systems None 

None 
Loss of One CMT, 1,ERW and 
SFW Systems 

Norn.

Loss of Division A & C, Non- 1100 AF 
1E Division, DAS, 2 COTs, 11300 B 
One PRHR Isolation Valve, 
One CCO$ Path, MFV and 

EN32 SFW Systems 

Loss of Division A & C, Non- 1100 AF 
1E Division, DAS, 2 CMTs, 11300 B 
One PRHR Isol.•ion Valve, 
One OCt• Pnth, NFW and 
SFW Systems, Spurious 
Opening of One ADS Stage 

None 1, 2 or 3 Valve

3 60E-03

Total - 3 25E-10 

Notes 

I Propagation to Fre Zone 1100 AF 113006 is possible only 1 there is a fire suppression system failure 

Ptfilure = Probability of Fire Propagaton to an Adjacent Area x Fire Suppression System Unavil-brlity 

Pfailure = (001 x 005) 

Ptailure - 5 00E-04 

2 It the fire suppression system fails and the fire propagates to Fire Zone 1100 AF 113008, a loss of alt components wfihin 1100 AF 113008 will resuft and the conditional core damage 

probability will be set to failure (1 00E+00) 

3 Spurious actuation of one ADS Stage 1, 2 or 3 valve is equivalent to a hot short across two cables (0 06 x 0 06) - 3 60E-03 

Figure 57C-60 

1100 AF 11300A Maintenance Floor (SE Quadrant Access)

I
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, (
57C. Fire Area Event Trees Defining Scenarios

C
AP1000 Probabilistic Risk Assessment

1100 AF 11301 

Fire Occurs In 
1110 AF 11301 

1

SG Compartment I

Fire 
Suppression 
Successful 

2

Fire Is Not No Spurious Fire Scenario 
Propagating Opening of Scenario IE 

Stage 4 Number Frequency
3 4

Conditional Scenario Initiating 
CDP CDF Event 

Type

CCDP Failed Components Area 
Scenario Propagated 
Number Into

IEV- 11ODAF 11301A 
1 70E-04

Yes
0 00

No 
1 00

1 0OE+OC
1 00 

0 00

TB-1 1 70E-04 7 73E-08 1 31 E-1 1 IEV-LMFW SCEN26 

TB-2 0 0E+00 5 48E-04 0 00E400 IEV-SPADS None

Loss of MFW and 
SFW Systems 2 
ADS Stage 4 
"(v004B&V004 D) 
Squib Valves 
Unavailable

Loss of MFW and 
SFW Systems 1 
ADS Stage 4 (v004B 
& VO04D) Squib 
Valve Unavailable and 
Spurious Opening of 
the Other ADS Stage 
4 Squib Valve

Propagates 
0 OOE-0O

Total = 131E-11

Figure 57C-62 

1100 AF 11301 SG Compartment 1

57073 

Revision 1

57C-73 Revision I



57C. Fire Area Event Trees Defining Scenarios

1100 AF 11302 SG Cornpartment 2 

Fire Occurs In Fire Fire I 
1100 AF 11302 Suppression Propa

Is Not 
qatinlq

Successful
2 3

No Spurious Fire 
Opening of Scenario 

Stage 4 Numb1er 

4

Scenario Conditional 
IE CDP 

Frequency

Scenario Initiating 
CDF Event 

Type

CCDP Failed Components Fire 
Scenario Propagated 
numher Into

i es 

0 OLIE

I E'vi-11 FIFJI.4,F I 11302 
!9 1 SFIE- 1 5

N 1 
I rin

I I Fl F --11i1

U1 IFI

TB- 1 1 61E I- i 7 7-E-i_- 7 -5E-1 IE'vLMF'II' E-NE 

TE- -I iii-u1E-1 I 4HE-114 Fl I-II-lE+ 1-u 11EV :F'- AD'IE Iie

arid 2 squijb v le= ,-Fi 

,..S D -tagq 4 
(%'1_7II4.A,%i I4 ', 

urniv,,,l.ila ie

1I -.'; vi , '. -;j', ', , ii , 

A : -ag 4 (ii-114.A 

ipeiri rq Fi 1,=,1 JiL' 
v.ilve ,f AE:IS -ta:3e1 4

F :, iipa a t-e,: 
1U 11 F--H 11

Trit a I 7. E -12

Figure 57C-63 

1100 AF 11302 SG Compartment 2

Revision 1

API000 Probabilistic Risk Assessment
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C
57C. Fire Area Event Trees Defining Scenarios AP1000 Probabilistic Risk Assessment

1100 AF 11303 Pressurizer Compartment

Fire Fire Is Not 
Suppression Propagating 
Successful

2 3

No Spurious Fire Scenario Conditional Scenario Initiating 
Opening of Scenario IE CDP CDF Event 
Stages 1, 2 Number Frequency Type 

and/or 3 
Valves 

4

CCDP Failed Components Fire 
Scenario Propagated 
number Into

Yes

Fire Occurs In

Fire Occurs In 
1100 AF 11303 

1

IEV-i1 OOAF 11303 
81OiE-05

Loss of Auto 
TB-1 1 81E-05 2 1OE-09 3 81E-14 1EV-TRANS None Actuation of CMTs

Total = 3 81 E-14

Figure 57C-64 

1100 AF 11303 Pressurizer Compartment

57C-75 

Revision 1
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57C. Fire Area Event Trees Defining Scenarios 

1100 AF 11303A ADS Lower Valve Area

Fire Occurs In Fire 
1100 AF 11303A Suppression 

Successful

21

AP1000 Probabilistic Risk Assessment

Fire Is Not No Spurious Fire Scenario Conditional Scenario Initiating CCDP Failed Components 
Propagaling Opening of Scenario IE COP COF Event Type Scenario 

Stages 1, 2 Number Frequency number 
and/or 3

3

Fire 
Propag ated 

Infn

4

.I( P S

LA1 L-

1Ev 1 I:AF 11 E ;iA, 
1 81Eiiifl_

10 
1 101-1

1 oI:IE-H-I-CL

11144 

1Ii FtFE0

TE-1 1 7'E-5 --I q99 E-1-5 HE-14 IE"%/-TF.Aý1-].;. '-;I ENI. '5 

TB-2 1 E 1 4 I_--',E I_-1-1- I--IE f 7 E 1_7 IE '%/- ta.'L "-I :A. S' I- F 1'IF_,
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57C. Fire Area Event Trees Defining Scenarios

(
AP1000 Probabilistic Risk Assessment

Fire Fire Is Not 
Suppression Propagating 
Steccessful

2 3

No Spurious Fire 
Opening of Scenario 
Stages 1,2 Number I 

anti/or 3 
Valves 

4

Scenario Conditional Scenario initiating CCDP Failed Components Fire 
IE CDP CDF Event Type Scenario Propagated

Frequency number Into

IEV- 1100AF 113038 
1 81E-05

Yes
0 00

No 
1 00

1 OE+-00
0 99 

1 OBE-02

TB-1 1 79E-05 2 99E-09 5 35E-14 IEV-TRANS SCEN35 

TB-2 1 95E-07 4 03E-05 7 88E-12 IEV-MLOCA SCEN36

Unavailability of 1 
ADS Stage 1,2 and 
3 Valves 

Unavailability of 1 
ADS Stage 1,2 and 
3 Valves and 
Spunous Opening of 
at Least One of 
Them

Propagates 
0 OE-+0U

Total = 7 93E-12 

Note 
1 Spurious actuation probability (1 0BE-02) caused by fire induced hot shorts involves 3 valves and two cables or 3 x (0 06 x 0 06) = 1 08E-02 
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57C. Fire Area Event Trees Defining Scenarios

( (
AP1000 Probabilistic Risk Assessment

1200 AF 12341 Middle Annulus

Fire Occurs In Fire Fire Is Not No Spurious Fire 
1200 AF 12341 Suppression Propagating Opening of Scenario 

Successful Stages 1, 2 Number 
and/or 3 
Valves

2 3

Scenario Conditional Scenario Initiating 
IE CDP CDF Event 

Frequency Type

CCDP Failed Components Fire 
Scenario Propagated 
number Into

4

IEV-1200 AF 12341 
4 92E-04

Yes 
0 00

No 
1 00

9 90E-01 CT341-1

Propagates 
1 OOE-02

0 99

4 87E-04 1 38E-06 6 72E-10 1EV-TRANS SCEN22

CT341-2 4 88E-06 1 38E-06 6 74E-12 IEV-TRANS SCEN22

CT-341-3 3 54E-08 
7 20E-03

1 94E-03 6 87E-11 IEV-MLOCASCEN39

Loss of Non-1 E 
Electrical Division to 
the Containment and 
DAS 

Loss of Division A, 
Non-lE Electrical 
Division to the 
Containment, and 
DAS 

Loss of Division A, 
Non-1E Electrical 
Division to the 
Containment, DAS, 
and Spurious 
Actuation of ADS 
Stage 1,2 or3 
Valves

Total = 7 55E-11 

Note 
1 The spurious actuation probability (7 20E-03) caused by fire induced hot shorts is 2 valves and 2 cables = 2 x (0 06 x 0 06)
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ATTACHMENT 57D 

AP1000 POTENTIAL FOR FIRE-INDUCED SPURIOUS ACTUATION OF FUNCTIONS 
THAT RESULT IN A BREACH OF HIGH/LOW PRESSURE BOUNDARY 

The functions that could result in a breach of the high/low pressure boundary are ADS valve 
actuation, RV head vent valve actuation, and ADS system level actuation.  

Control Room 

Soft Controls 

Most control room controls use soft-controls which communicate over multiplexed data 
channels. There are no fire-induced failures modes associated with soft controls that lead to 
spurious actuation.  

Dedicated Safety Panel Switches 

For the few hard control devices in the control room, there are cases where actuation of the 
manual controls results in a breach of the high/low pressure boundary. In these cases, 2 out of 
2 logic is required; i.e., two switches must be actuated at the same time in order for the 
actuation to take place. There are two safety panels located in the control room. One is 
located adjacent to the reactor operator's desk and one adjacent to the SRO desk. For 
actuation that results in a breach of high/low pressure boundary, spurious actuation from the 
dedicated switches is required at each of the two safety panels. The separation provided by 
these locations (approximately 10 feet) is such that a fire initiating in one panel will not 
spread to the other panel before the operator can take action to extinguish the fire and to 
disable the panels at the transfer switches.  

Each safety panel contains two switches for the following system-level actuations. Manual 
system-level actuation is achieved by simultaneous operator actuation of one of the 
corresponding switches at both panels.  

"* ADS Stages 1-3 actuation 
"* ADS Stage 4 actuation 
"* IRWST injection 
* Containment recirculation/IRWST dump to containment 
* RNS isolation 

Each safety panel actuation circuit is two-pole, energize-to-actuate, ungrounded de. PMS 
inputs only recognize an energize signal of proper polarity; therefore, spurious actuation of 
one circuit requires two hot shorts of proper polarity. Onerous actuation requires four hot 
shorts of proper polarity (two shorts for each safety panel).
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Each safety panel also contains a switch for opening and closing each head vent valve 
(4 switches per panel). Each switch is a three-position, hold- in-position switch (open-neutral
close). If both switches associated with a valve are in the neutral position, soft control of that 
valve from the operator's console is allowed. If both switches are in the open position, the 
valve opens. Either switch in the close position closes the valve. If one switch is in neutral 
position and one in the open position, the valve holds its previous position but soft control is 
defeated. Onerous actuation requires eight hot shorts of proper polarity (two shorts for each 
safety panel per valve times two valves). Soft control from the remote shutdown workstation 
is enabled by the transfer switch action to defeat the safety panels.  

The transfer switches on the route to the remote shutdown workstation disable all actuations 
from the safety panels following a control room evacuation. These transfer switches send 
signals to the four divisions of the protection and safety monitoring system in the four 
division I&C rooms. The protection and safety monitoring system ignores any further signals 
from the control room following receipt of the transfer signal.  

DAS Panel 

A normally-off master enable switch for the manual DAS panel is located on the reactor 
operator's desk. For manual DAS actuation, the operator must first turn on the actuation 
power at the operator's desk before using the DAS panel. The separation provided by these 
locations (approximately 15 feet) is such that a fire initiating in one location will not spread 
to the other location before the operator can extinguish the fire and disable the DAS panel.  
The master enable switch provides two normally-open contacts to interrupt both poles of the 
ungrounded dc actuation power to the DAS panel. The master enable switch is located on the 
center panel of the reactor operator's console between the two operator positions.  

Each DAS manual actuation circuit is two-pole energize -to-actuate, ungrounded dc. After the 
DAS is energized, at least two manual actuation circuits are required to cause any DAS 
manual function.  

" Two switches are provided for ADS Stage 1. One switch opens the gate valves. The 
other switch opens the globe valves. The two-out-of-two voting requirement for DAS is 
met by the fluid system configuration of two series valves.  

" Two switches are provided for ADS Stage 2. One switch opens the gate valves. The 
other switch opens the globe valves. The two-out-of-two voting requirement for DAS is 
met by the fluid system configuration of two series valves.  

" Two switches are provided for ADS Stage 3. One switch opens the gate valves. The 
other switch opens the globe valves. The two-out-of-two voting requirement for DAS is 
met by the fluid system configuration of two series valves.  

" Two switches are provided for ADS Stage 4. For ADS Stage 4 actuation, the "arm" 
switch must be actuated, held for a few seconds, released, then the "actuate" switch 
actuated.
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The master disable switch for the DAS panel, included with the transfer switches on the route 
to the remote shutdown workstation, removes power from the DAS panel following a control 
room evacuation. The master disable switch provides two normally-closed contacts to 
interrupt both poles of the ungrounded dc actuation power to the DAS panel.  

Power to indicators on the DAS panel is limited to 4-20 mA loop power. The DAS actuation 
circuits require more power than is available from 4-20 mA loop power supplies so that a hot 
short from a DAS indicator circuit to an actuation circuit will not cause a spurious actuation.  

Remote Shutdown Workstation 

The remote shutdown workstation uses soft-controls that communicate over multiplexed data 
channels. There are no fire-induced failures modes associated with soft controls that lead to 
spurious actuation.  

Division I&C Rooms 

Sensor Cables used for Automatic Actuation 

Fire-induced spurious actuation of the automatic actuation circuits due to fires in the division 
I&C rooms requires a fires in at least two division I&C rooms. If fires exist in two or more 
I&C rooms, then multiple shorts in two rooms could produce a spurious actuation. For 
example, hot shorts of proper impedance could produce false low-pressurizer pressure signals 
in both divisions resulting in an automatic CMT actuation (2-out-of-4 divisions). Following 
the CMT actuation, a spurious automatic ADS signal could be produced if hot shorts in both 
divisions generate low CMT level signals. This spurious actuation scenario requires fires in 
two I&C divisions, then two hot shorts of proper impedance for false, but valid, signals in the 
4-20 mA loops. The short in the 4-20 mA circuit must have an impedance that gives a 
spurious signal that is in the valid range for that loop. The PMS system rejects the first out
of-range signal and simply place that channel in bypass. The second division with a spurious 
signal (either out of range or in range) results in a partial trip for that channel (1-out-of-4) but 
no actuation (2-out-of-4 not satisfied). A hot short of proper impedance is a low-probability 
event. Also, as the spurious signals are occurring, the DDS alarms, informing the operator 
that the redundant channels are not in agreement. The operator should respond to this alarm.  
Fire-induced spurious actuation that results in a breach of high/low pressure boundary is not 
credible for this scenario.  

Manual Actuation Cables 

Most control room controls use soft-controls which communicate over multiplexed data 
channels. There are no fire-induced failures modes associated with soft controls that lead to 
spurious actuation.  

For actuation that results in a breach of high/low pressure boundary, actuation from the 
dedicated switches requires action at each of the two safety panels. Each safety panel 
actuation circuit is two-pole, energize-to-actuate, ungrounded dc. PMS inputs only recognize 
an energize signal of proper polarity; therefore, spurious actuation of one circuit requires two
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hot shorts of proper polarity. Onerous actuation requires four hot shorts of proper polarity 
(two shorts for each circuit).  

PMS Cabinets 

A fire inside an I&C cabinet can produce a false output signal with a hot short on an output 
card. For spurious ADS, hot shorts would be required on output cards in two different PMS 
output cabinets.  

For spurious head vent operation, hot shorts would be required on output cards in 
two different PMS divisions, one short in each of two divisions.  

Cables from PMS Cabinets/DAS Panel to Motor Control Center (MOV Control) 

MOV actuation circuits are two-pole, energize-to-actuate, ungrounded dc. Spurious actuation 
of one circuit requires two hot shorts of proper polarity. Onerous actuation of Stage 1, 2, or 3 
ADS requires four hot shorts of proper polarity (two shorts for each MOV).  

Cables from PMS Cabinets/DAS Panel to Squib Valve Controller Cabinet 

Squib valve arm/actuate circuits use less than 50 V; therefore, squib valve cables are 
classified as instrumentation. For spurious actuation of squib valves to occur due to hot shorts 
in these cables, a sequence of hot shorts would be required - two hot shorts in the "arm" 
circuit, followed by removal of one of these shorts, followed (within a few minutes) by two 
hot shorts in the "fire" circuit. This is not considered credible.  

Cables from PMS cabinets to Head Vent Valves 

Head vent valve circuits are two-pole, energize-to-actuate, ungrounded dc. Spurious actuation 
of one valve requires two hot shorts. Onerous actuation of head vents requires four hot shorts 
(two shorts, one in each of two divisions, for two vent valves).  

Squib Valve Controller Cabinets 

A squib valve controller provides firing power for each squib valve. Each PMS division has a 
squib valve controller cabinet. Each cabinet contains multiple squib valve controller circuits.  
Power to each squib valve controller is normally removed and provided by PMS when 
needed for arming (charging) the circuit. The circuitry of the controller is designed so that the 
arming signal must be removed before the firing signal is provided. The PMS "actuate" signal 
is provided by an output cabinet different from the cabinet that provides the arming signal.  
The squib valve controllers are located in the Class 1E penetration rooms, separated from the 
PMS cabinets to allow sufficient time for fire detection and operator action to remove power 
from the I&C room before fire-induced spurious actuation occurs. Normally, there is no 
power in the squib valve controller cabinet; therefore, hot shorts, and thus spurious actuation, 
are not possible.

57D-4 

Revision 1

57D-4

AP1000 Probabilistic Risk Assessment

Revision I



Motor Control Center (MOV Control) 

MOVs are controlled from Motor Control Centers (MCCs) located near the penetrations for 
that division. A single hot short across a relay in the MCC could cause a MOV to open. The 
two MOVs in an each of the ADS Stage 1, 2, or 3 lines are controlled from different cabinets 
in the MCC. Thus, two hot shorts can cause spurious actuation of ADS Stage 1, 2, or 3, one 
short in each of the two MCC cabinets controlling the MOVs in the same line.  

Cables from Squib Valve Controller Cabinets to Squib Valves 

Squib valve circuits use less than 50 V; therefore, squib valve cables are classified as 
instrumentation. There is not sufficient power available from other instrumentation circuits 
for hot shorts to cause spurious squib valve firing. This form of fire-induced spurious 
actuation is not credible. Squib valve spurious actuation resulting from hot shorts to another 
squib valve cable is acceptable because these shorts will not cause actuation until an intended 
actuation of the other squib. The normal actuation order of squib valves is such that the ADS 
Stage 4 valves actuate first.  

Cables from MCC to dc MOVs 

In the dc MOV cables, four hot shorts of proper polarity are required for spurious actuation of 
MOVs. Two of these shorts must be to conductors external to the cable and two shorts could 
be to internal conductors. Thus, for spurious Stage 1, 2, or 3 ADS actuation eight hot shorts 
are required (four external to the cable and four internal to the cable). Fire-induced spurious 
actuation is not considered credible.  

NonlE Equipment/Penetration Room (12321) 

The DAS squib valve controller cabinet is located in Room 12321.  

Manual Actuation Cables 

Squib valve arm/actuate circuits use less than 50 V; therefore, squib valve cables are 
classified as instrumentation. For spurious actuation of squib valves to occur due to hot shorts 
in these cables, a sequence of hot shorts would be required - two hot shorts in the "arm" 
circuit, followed by removal of one of these shorts, followed (within a few minutes) by two 
hot shorts in the "fire" circuit. This is not considered credible.  

Squib Valve Controller Cabinets 

A squib valve controller cabinet containing multiple squib valve controller circuits provides 
firing power for each squib valve. Power to each squib valve controller is normally removed 
and provided by the DAS switches in the control room when needed for arming (charging) 
the circuit. The circuitry of the controller is designed so that the arming signal must be 
removed before the firing signal is provided. Normally, there is no power in the squib valve 
controller cabinet; therefore, hot shorts, and thus spurious actuation, are not possible.
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Cables from Squib Valve Controller Cabinets to Squib Valves 

Squib valve circuits use less than 50 V; therefore, squib valve cables are classified as 
instrumentation. There is not sufficient power available from other instrumentation circuits 
for hot shorts causing to cause spurious squib valve firing. This form of fire-induced spurious 
actuation is not credible. Squib valve spurious actuation resulting from hot shorts to another 
squib valve cable is acceptable because these shorts will not cause actuation until an intended 
actuation of the other squib. The normal actuation order of squib valves is such that the ADS 
Stage 4 valves actuate first.  

Containment 

Sensor Cables 

Fire-induced spurious actuation of the automatic actuation circuits requires a fire in at least 
two divisions. Multiple shorts in two divisions can produce a spurious actuation. For 
example, hot shorts of proper impedance could produce false low-pressurizer pressure signals 
in two divisions resulting in an automatic CMIT actuation (2-out-of-4 divisions). Following 
the CMT actuation, a spurious automatic ADS signal could be produced if hot shorts in two 
divisions generate low CMT level signals. This spurious actuation scenario requires fires 
affecting two divisions, then two hot shorts of proper impedance for false, but valid, signals 
in the 4-20 mA loops. The short in the 4-20 mA circuit must have an impedance that gives a 
spurious signal that is in the valid range for that loop. The PMS system rejects the first out
of-range signal and simply place that channel in bypass. The second division with a spurious 
signal (either out of range or in range) results in a partial trip for that channel (I -out-of-4) but 
no actuation (2-out-of-4 not satisfied). A hot short of proper impedance is a low-probability 
event. Also, as the spurious signals are occurring, the DDS alarms, informing the operator 
that the redundant channels are not in agreement. The operator should respond to this alarm.  
Fire-induced spurious actuation that results in a breach of high/low pressure boundary is not 
credible for this scenario.  

Cables from Squib Valve Controller Cabinets to Squib Valves 

Squib valve circuits use less than 50 V; therefore, squib valve cables are classified as 
instrumentation. There is not sufficient power available from other instrumentation circuits 
for hot shorts to cause spurious squib valve firing. This form of fire-induced spurious 
actuation is not credible. Squib valve spurious actuation resulting from hot shorts to another 
squib valve cable is acceptable because these shorts will not cause actuation until an intended 
actuation of the other squib. The normal actuation order of squib valves is such that the ADS 
Stage 4 valves actuate first.  

Cables from MCC to dc MOVs 

In the dc MOV cables, four hot shorts of proper polarity are required for spurious actuation of 
MOVs. Two of these shorts must be to conductors external to the cable and two shorts could 
be to internal conductors. Thus, for spurious Stage 1, 2, or 3 ADS actuation eight hot shorts 
are required (four external to the cable and four internal to the cable). Fire-induced spurious 
actuation is not considered credible.
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Head Vent Valve Cables 

Head vent valve circuits are two-pole, energize-to-actuate, ungrounded dc. Spurious actuation 
of one valve requires two hot shorts. Onerous actuation of head vents requires four hot shorts 
(two shorts, one in each of two divisions, for two vent valves). The cables for the control of 
one head vent valve in each flow path are enclosed in steel conduit up to the valve to prevent 
a fire inside containment from spuriously actuating two head vent valves in one flow path.  

MOVs 

A fire physically located at or near an MOV will not cause the valve to stroke (actuate).  

Squib Valves 

A fire physically located at or near a squib valve has the potential to cause the propellant to 
ignite, causing the valve to actuate.  

Head Vent Valves 

A fire physically located at or near a head vent valve will not cause the valve to stroke 
(actuate).
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