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Step 1: Identify Internal Events PRA Sequences to be Included (and those to be excluded) in the

Fire PRA Model

INITIATING EVENTS IN THE PRA MODEL

Initiator

Average

Description

Accident

Address in Fire

Frequency Sequence PRA Model? Comments
(per yr) or Event (Y or N)
Tree Model
%T1 7.23E-01 Reactor Trip Transient
Event Tree
%T2 9.33E-02 Loss of Condenser Transient
Vacuum Event Tree
%T3 4.13E-01 Turbine trip Transient
Event Tree
%T4 3.73E-02 Loss of Main Feedwater | Transient
Event Tree
%T5P 4.25E-02 Loss of Offsite Power Transient
(Plant-Centered) Event Tree
%T5C 1.02E-02 Loss of Off-Site Power Transient
(Grid-Related) Event Tree
%T5D 6.26E-03 Loss of Off-Site Power Transient
(Weather-Induced) Event Tree
%T6 7.35E-03 Steamline/Feed line Main
Break Upstream of Main | Steamline

Steam Isolation valves

Break Event






INITIATING EVENTS IN THE PRA MODEL

Initiator Average Description Accident Address in Fire Comments
Frequency Sequence PRA Model?
(per yr) or Event (Y or N)
Tree Model
or Downstream of Tree
Feedwater Isolation
Valves (Includes Stuck-
Open Secondary relief
valves)
%T7 5.44E-03 Steamline Break Main
Downstream of Main Steamline
Steam isolation valves Break Event
(Includes Stuck-Open
Secondary relief valves)
%T8 2.94E-04 Loss of 4160 V Bus 1 Transient
Event Tree
%T9 2.94E-04 Loss of 4160 V Bus A Transient
Event Tree
%T10 2.94E-04 Loss of 4160 V Bus B Transient
Event Tree
%T11 2.94E-04 Loss of 4160 V Bus 2 Transient
Event Tree
%T12 3.00E-03 Loss of 125 VDC Bus A | Transient
Event Tree
%T13 3.00E-03 Loss of 125 VDC Bus B Transient
Event Tree
%T15 Fault Tree Loss of CCW System Transient






INITIATING EVENTS IN THE PRA MODEL

Initiator Average Description Accident Address in Fire Comments
Frequency Sequence PRA Model?
(per yr) or Event (Y or N)
Tree Model
Model Event Tree
%T15-INIT
%T16 Fault Tree Loss of Service Water Transient
Model System Event Tree
%T16-INIT
%T17 Fault Tree Loss of Instrument Air Transient
Model Event Tree
%T17-INIT
%T21 3.41E-02 Closure of MSIV (1 SG Transient
Loop) Event Tree
%T22 1.24E-02 Closure of both MSIVs Transient
Event Tree
%T23 1.78E-01 Partial Load Rejection Transient
Event Tree
%T24 5.79E-02 Spurious Steam Gen. Transient
Isolation Signal Event Tree
%T25 7.23E-02 Reactor Trip With PORV | Transient
Opening/Demand Event Tree
%T26 Fault Tree Loss of Power from120 Transient
Model VAC Buses A & B Event Tree
%T26-INIT
%S 6.8E-03 Small LOCA (pipe Small LOCA

breaks and RCP seal






INITIATING EVENTS IN THE PRA MODEL

Initiator Average Description Accident Address in Fire Comments
Frequency Sequence PRA Model?
(per yr) or Event (Y or N)
Tree Model
LOCA) Event Tree
%M 9.60E-06 Medium LOCA (pipe Medium
breaks) LOCA Event
Tree
%A 7.77E-05 Large LOCA (pipe Large LOCA
breaks) Event Tree
%R 7.93E-03 Steam Generator Tube SGTR Event
Rupture Tree
%I1 1.000E-07 Interfacing Systems ISLLPI
LOCA at RCS/LPI Sequence
Interface (1 MOV and 1 | (single event
check valve in series) model)
%I2 2.000E-07 Interfacing Systems ISLRHR
LOCA at RCS/RHR Sequence
Interface (2 MOVs in (single event
series) model)
%I3 Fault Tree Interfacing Systems ISLCCW
Model LOCA at RCS/CCW Sequence
I3QINIT interface (Reactor
Coolant Pump Cooler
rupture)
%VR 2.70E-07 Reactor Vessel Rupture | Single Event
in Master

Fault Tree






ACCIDENT SEQUENCE OR EVENT TREE MODELS IN THE PRA

Accident Sequence Description Additional Details Address in Comments
or Event Tree Model Fire PRA
Model?
(YorN)
TRA Transient Includes transient-induced
LOCAs such as stuck-open
PORV and RCP seal LOCA
SLOCA Small LOCA Pipe breaks & RCP seal LOCA
MLOCA Medium LOCA Pipe breaks
LLOCA Large LOCA Pipe breaks
ATWS Anticipated Transients | Reactor Protection System fails
Without Scram safe on loss of power. Trip circuits
are highly redundant and
confirmed to be physically
separated.
SGTR Steam Generator
Tube Rupture
MSLB Main Steamline Break | Includes spurious opening of
secondary relief valves.
ISLCCW Interfacing Systems Rupture of Reactor Coolant Pump
LOCA at RCS/CCW Cooler
interface
ISLRHR Interfacing Systems Fire-induced opening of RHR
LOCA at RCS/RHR suction valves
Interface
ISLLPI Interfacing Systems Fire-induced opening of LPI
LOCA at RCS/LPI injection valve
Interface
New Spurious Safety Requires multiple spurious valve

Injection with HPI

openings and possibly 2™ pump
start






ACCIDENT SEQUENCE OR EVENT TREE MODELS IN THE PRA

Accident Sequence Description Additional Details Address in Comments
or Event Tree Model Fire PRA
Model?
(YorN)
New Feedwater ramp-up or | May require multiple spurious
AFW spurious start events (need to check)
New RWST drain down Requires combination of either or
event both MOV-5,6 with either or both

MOV-3,4 spuriously opening.







Step 2: Review of the Internal Events PRA Against the Fire Safe Shutdown Analysis

TABLE 1: SYSTEMS IN PRA MODEL

System Description Additional Details Address in Comments
Fire PRA
Model?
(Y or N)
RCS Reactor Coolant PORYV for pressure relief and feed & bleed.
System Stuck-open PORV causes small LOCA.
CVCSs Chemical and Normal charging and letdown functions are
Volume Control not modeled. However, components required
System to isolate the volume control tank and letdown
are modeled for HPI mode.
HPI High Pressure The charging pumps in the CVCS also
Injection System function as safety injection pumps.
RHR Residual Heat Shutdown cooling is not modeled. However,
Removal System the RHR pump and heat exchanger are
required for recirculation.
AFW Auxiliary Feedwater All three trains are modeled.

System






TABLE 1: SYSTEMS IN PRA MODEL

System Description Additional Details Address in Comments
Fire PRA
Model?
(Y orN)
MFW Main Feed Water Would take considerable effort to get cables
involved and their locations
MS Main Steam System Stuck-open secondary atmospheric dump
valve could cause equivalent of main steam
line break.
CSs Containment Spray Required for recirculation during LOCA
CF Containment Fan Required for recirculation during LOCA
Coolers
Cl Containment Isolation | Modeled in LERF
ESFAS Emergency
Safeguards Actuation
System
CcCw Component Cooling

Water System






TABLE 1: SYSTEMS IN PRA MODEL

System Description Additional Details Address in Comments
Fire PRA
Model?
(Y orN)
SW Service Water
System
AC AC Power (all voltage | To extent power is needed to support
levels) equipment in the PRA.
DG Emergency Diesel
Generators
DC DC Power To extent power is needed to support
equipment in the PRA.
1A Instrument Air Required for PORV and other valves.
HVAC-HPI HVAC in HPI Pump HVAC is required during 24-hr PRA mission
Room
HVAC-RHR | HVAC in RHR Pump | HVAC is required during 24-hr PRA mission

Room






TABLE 2: SYSTEMS IN APPENDIX R

System Description Additional Details System Comments
function
addressed in
the Internal
Events PRA
Model?
(Y or N)
RCS Reactor Coolant System PORYV to prevent spurious
opening and PORYV block valve
fails to close results in
consequential small LOCA.
CVCSs Chemical Volume and Normal charging and letdown
Control System functions are credited.
RHR Residual heat Removal Shutdown cooling is credited
System
AFW Auxiliary Feedwater Motor-driven and steam -driven
System AFW pumps are credited.
MS Main Steam System Steam relief for secondary heat

removal. Secondary relief

valves and MSIVs are also






TABLE 2: SYSTEMS IN APPENDIX R

System Description Additional Details System Comments
function
addressed in
the Internal
Events PRA
Model?
(Y or N)
included to prevent spurious
opening causing uncontrolled
secondary depressurization.
CCw Component Cooling

Water System

SW Service Water System
AC AC Power (all voltage But certain buses not credited
levels) (especially non-safety) if loads
not otherwise required for safe
shutdown
DG Emergency Diesel
Generators
DC DC Power But certain buses not credited

(especially non-safety) if loads






TABLE 2: SYSTEMS IN APPENDIX R

System

Description

Additional Details

System
function

addressed in

Comments

the Internal
Events PRA
Model?
(Y or N)
not otherwise required for safe
shutdown
1A Instrument Air Required for normal charging Y

and letdown valves.

RCS Instruments

RCS pressure,
temperature, nuclear

instrumentation, etc

Required for safe shutdown

monitoring.

Secondary Steam Generator level, Required for safe shutdown

Instruments Streamline pressure, etc. | monitoring.

HVAC-HPI HVAC in HPI Pump HVAC is required during 72-hr
Room Appendix R mission

HVAC-RHR HVAC in RHR Pump HVAC is required during 72-hr

Room

Appendix R mission






TABLE 2: SYSTEMS IN APPENDIX R

System

Description

Additional Details

System
function
addressed in
the Internal
Events PRA
Model?

(Y or N)

Comments

HVAC-AFW

HVAC in AFW Pump

Room

HVAC is required during 72-hr

Appendix R mission






TABLE 3: LIST OF BASIC EVENTS IN PRA MODEL

Basic Event Description
%l1 Interfacing Systems LOCA at RCS/LPI Interface (2 MOVs and 1 check valve in series)
%2 Interfacing Systems LOCA at RCS/RHR Interface (2 MOVs in series)
%13 Interfacing Systems LOCA at RCS/CCW interface (Reactor Coolant Pump Cooler rupture)
%T1 REACTOR TRIP
%T15 LOSS OF COMPONENT COOLING WATER (CCW)
%T23 PARTIAL LOAD REJECTION
%T25 REACTOR TRIP WITH PORV OPENING
%T4 LOSS OF MAIN FEEDWATER
%T5C GRID-CENTERD LOSS OF OFFSITE POWE INITIATING EVENT
%T5D WEATHER-CENTERD LOSS OF OFFSITE POWE INITIATING EVENT
%T5P PLANT-CENTERD LOSS OF OFFSITE POWE INITIATING EVENT
%T6 STEAMLINE/FEED LINE BREAK UPSTREAM OF MAIN STEAM ISOLATION VALVE
AFWA-FTR Motor-driven AFW Pump A fails to run
AFWA-FTS Motor-driven AFW Pump A fails to start
AFWB-FTR Steam-drivens AFW-B fails to run
AFWB-FTS Steam-drivens AFW-B fails to start
AFWC-FTR Diesel-drivern AFW Pump C fails to run
AFWC-FTS Diesel-drivern AFW Pump C fails to start
AOV-1_FTC PORV AQV-1 fails to CLOSE
AQV-1_FTO PORV AQV-1 fails to open
AOV-3_FTC AOV-3 FAILS TO CLOSE
CCW_FAILS FAILURE OF COMPONENT COOLING WATER AFTER TRIP

COMP-1_FTR

AIR COMPRESSOR 1 FAILS TO RUN






TABLE 3: LIST OF BASIC EVENTS IN PRA MODEL

Basic Event

Description

EPS-120VBUSAF

120V BUS A FAULT

EPS-120VBUSAINVF

FAILURE OF 120V BUS A INVERTER

EPS-120VBUSBF

120V BUS B FAULT

EPS-120VBUSBINVF

FAILURE OF 120V BUS B INVERTER

EPS-125VDCBUSAF

FAULT ON 125V DC BUS A

EPS-125VDCBUSBF

FAULT ON 125V DC BUS B

EPS-125VDCPNLAF

FAULT ON 125V DC PANEL A

EPS-125VDCPNLBF

FAULT ON 125V DC PANEL B

EPS-480VLC1F

480V LOAD CENTER 1 FAULT

EPS-480VLCIXTF

480V LOAD CENTER 1 TRANSFORMER FAILS

EPS-480VLCAF

480V LOAD CENTER A FAULT

EPS-480VLCAXTF

480V LOAD CENTER A TRANSFORMER FAILS

EPS-480VLCBF

480V LOAD CENTER B FAULT

EPS-480VLCBXTF

480V LOAD CENTER B TRANSFORMER FAILS

EPS-480VMCCALF

480V MCC A1 FAULT

EPS-480VMCCB1F

480V MCC B1 FAULT

EPS-4VBUS1F

4KV BUS 1 FAULT

EPS-4VBUSAF

AKV BUS A FAULT

EPS-4VBUSBF

4KV BUS B FAULT

EPS-BATA FAILURE OF BATTERY A
EPS-BATB FAILURE OF BATTERY B
EPS-BCAF FAILURE OF BATTERY CHARGER A
EPS-BCBF FAILURE OF BATTERY CHARGER B

EPS-DGAF

FAILURE OF DIESEL GENERATOR A






TABLE 3: LIST OF BASIC EVENTS IN PRA MODEL

Basic Event Description
EPS-DGBF FAILURE OF DIESEL GENERATOR B
HPIA_FTR HPIA fails to run
HPIA_FTS HPIA fails to start
HPIA_HVAC LOSS OF HVAC COOLING TO HPI PUMP A ROOM
HPIB_FTR HPIB fails to run
HPIB_FTS HPIB fails to start
HPIB_HVAC LOSS OF HVAC COOLING TO HPI PUMP B ROOM
MFWFAIL MAIN FEEDWATER SYSTEM FAILURE AFTER REACTOR TRIP
MOV-10_FTO MOV-10 fails to open
MOV-11_FTO MOV-11 fails to open
MOQOV-14_FTO MOV-14 FAILS TO OPEN
MOV-15_FTO MOV-15 FAILS TO OPEN
MOV-18 FTO MOV-18 fails to open
MOV-1_FTO MOV-1 FAILS TO OPEN
MOV-2_FTC MOV-2 fails to close
MOV-3_FTO MOV-3 fails to open
MOV-4_FTO MOV-4 fails to open
MOV-5_FTC MOV-5 fails to close
MOV-5_FTO MOV-5 fails to open
MOV-6_FTC MOV-6 fails to close
MOV-6_FTO MOV-6 fails to open
MOV-9_FTO MOV-9 FAILS TO OPEN
OPER-1 Operator fails to switch over to recirculation
OPER-4 Operator fails to establish feed an bleed cooling






TABLE 3: LIST OF BASIC EVENTS IN PRA MODEL

Basic Event Description
OPER-7 OPERATOR FAILS TO TRIP REACTOR COOLANT PUMP
PT-1_FL PRESSURE TRANSMITTER PT-1 FAILS LOW
RCPSEAL RCP SEAL LOCA GIVEN LOSS OF CCW AND SUCCESSFUL RCP TRIP
RHRB-FTR RHR PUMP B FAILS TO RUN
RHRB-FTS RHR PUMP B FAILS TO START
RHRB-HVAC LOSS OF RHR PUMP B ROOM HVAC COOLING
SUTF FAILURE OF START-UP TRANSFORMER (SUT)
UATF FAILURE OF UNIT AUXILIARY TRANSFORMER (UAT)
TABLE 3: LIST OF BASIC EVENTS IN PRA MODEL
Basic Event Description
%11 Interfacing Systems LOCA at RCS/LPI Interface (2 MOVs and 1 check valve in series)
%12 Interfacing Systems LOCA at RCS/RHR Interface (2 MOVs in series)
%13 Interfacing Systems LOCA at RCS/CCW interface (Reactor Coolant Pump Cooler rupture)
%T1 REACTOR TRIP
%T15 LOSS OF COMPONENT COOLING WATER (CCW)
%T23 PARTIAL LOAD REJECTION
%T25 REACTOR TRIP WITH PORV OPENING
%T4 LOSS OF MAIN FEEDWATER
%T5C GRID-CENTERD LOSS OF OFFSITE POWE INITIATING EVENT
%T5D WEATHER-CENTERD LOSS OF OFFSITE POWE INITIATING EVENT
%T5P PLANT-CENTERD LOSS OF OFFSITE POWE INITIATING EVENT
%T6 STEAMLINE/FEED LINE BREAK UPSTREAM OF MAIN STEAM ISOLATION VALVE
AFWA-FTR Motor-driven AFW Pump A fails to run
AFWA-FTS Motor-driven AFW Pump A fails to start






TABLE 3: LIST OF BASIC EVENTS IN PRA MODEL

Basic Event Description
AFWB-FTR Steam-drivens AFW-B fails to run
AFWB-FTS Steam-drivens AFW-B fails to start
AFWC-FTR Diesel-drivern AFW Pump C fails to run
AFWC-FTS Diesel-drivern AFW Pump C fails to start
AQOV-1_FTC PORV AOV-1 fails to CLOSE
AOV-1_FTO PORV AQV-1 fails to open
AOV-3_FTC AOV-3 FAILS TO CLOSE
CCW_FAILS FAILURE OF COMPONENT COOLING WATER AFTER TRIP
COMP-1_FTR AIR COMPRESSOR 1 FAILS TO RUN

EPS-120VBUSAF

120V BUS A FAULT

EPS-120VBUSAINVF

FAILURE OF 120V BUS A INVERTER

EPS-120VBUSBF

120V BUS B FAULT

EPS-120VBUSBINVF

FAILURE OF 120V BUS B INVERTER

EPS-125VDCBUSAF

FAULT ON 125V DCBUS A

EPS-125VDCBUSBF

FAULT ON 125V DC BUS B

EPS-125VDCPNLAF

FAULT ON 125V DC PANEL A

EPS-125VDCPNLBF

FAULT ON 125V DC PANEL B

EPS-480VLC1F

480V LOAD CENTER 1 FAULT

EPS-480VLCIXTF

480V LOAD CENTER 1 TRANSFORMER FAILS

EPS-480VLCAF

480V LOAD CENTER A FAULT

EPS-480VLCAXTF

480V LOAD CENTER A TRANSFORMER FAILS

EPS-480VLCBF

480V LOAD CENTER B FAULT

EPS-480VLCBXTF

480V LOAD CENTER B TRANSFORMER FAILS

EPS-480VMCCALF

480V MCC A1 FAULT






TABLE 3: LIST OF BASIC EVENTS IN PRA MODEL

Basic Event

Description

EPS-480VMCCB1F

480V MCC B1 FAULT

EPS-4VBUS1F

4KV BUS 1 FAULT

EPS-4VBUSAF

4KV BUS A FAULT

EPS-4VBUSBF

4KV BUS B FAULT

EPS-BATA FAILURE OF BATTERY A

EPS-BATB FAILURE OF BATTERY B

EPS-BCAF FAILURE OF BATTERY CHARGER A

EPS-BCBF FAILURE OF BATTERY CHARGER B

EPS-DGAF FAILURE OF DIESEL GENERATOR A

EPS-DGBF FAILURE OF DIESEL GENERATOR B

HPIA_FTR HPIA fails to run

HPIA_FTS HPIA fails to start

HPIA_HVAC LOSS OF HVAC COOLING TO HPI PUMP A ROOM
HPIB_FTR HPIB fails to run

HPIB_FTS HPIB fails to start

HPIB_HVAC LOSS OF HVAC COOLING TO HPI PUMP B ROOM
MFWEFAIL MAIN FEEDWATER SYSTEM FAILURE AFTER REACTOR TRIP
MOV-10_FTO MOV-10 fails to open

MOV-11_FTO MOV-11 fails to open

MOV-14_FTO MOV-14 FAILS TO OPEN

MOV-15_FTO MOV-15 FAILS TO OPEN

MOV-18 FTO MOV-18 fails to open

MOQOV-1_FTO MOV-1 FAILS TO OPEN

MOV-2_FTC

MOV-2 fails to close






TABLE 3: LIST OF BASIC EVENTS IN PRA MODEL

Basic Event Description
MOV-3_FTO MOV-3 fails to open
MOV-4_FTO MOV-4 fails to open
MOV-5_FTC MOV-5 fails to close
MOV-5_FTO MOV-5 fails to open
MOV-6_FTC MOV-6 fails to close
MOV-6_FTO MOV-6 fails to open
MOV-9_FTO MOV-9 FAILS TO OPEN
OPER-1 Operator fails to switch over to recirculation
OPER-4 Operator fails to establish feed an bleed cooling
OPER-7 OPERATOR FAILS TO TRIP REACTOR COOLANT PUMP
PT-1_FL PRESSURE TRANSMITTER PT-1 FAILS LOW
RCPSEAL RCP SEAL LOCA GIVEN LOSS OF CCW AND SUCCESSFUL RCP TRIP
RHRB-FTR RHR PUMP B FAILS TO RUN
RHRB-FTS RHR PUMP B FAILS TO START
RHRB-HVAC LOSS OF RHR PUMP B ROOM HVAC COOLING
SUTF FAILURE OF START-UP TRANSFORMER (SUT)
UATF FAILURE OF UNIT AUXILIARY TRANSFORMER (UAT)






Continuation of Step2 and Including Steps 4 thru 6:

TABLE 4: DISPOSTION OF COMPONENTS IN PRA AND APPENDIX R (USE TABLES 1-3 AND FIGURES 1-3)

b In PRA In Appendix Add to Fire PRA Comments
ower
Equipment ID Equipment Description Model? (Y or R? (Y or N) Equipment List? (Y or N)
Supply
N)
High pressure safety Y
HPI-A o 4.16kV Bus A
injection pump A
High pressure safety Y
HPI-B o 4.16kV Bus B
injection pump B
RHR-B RHR pump 4.16kV Bus B Y
Instrument air Y
COMP-1 480V LC1
compressor
Motor-driven AFW pump Y
AFW-A A 4.16kV Bus A
Steam-driven AFW Pump Y
AFW-B N/A
B
N
Diesel-driven AFW Pump
AFW-C c NA






TABLE 4: DISPOSTION OF COMPONENTS IN PRA AND APPENDIX R (USE TABLES 1-3 AND FIGURES 1-3)

b In PRA In Appendix Add to Fire PRA Comments
ower
Equipment ID Equipment Description Model? (Y or R? (Y or N) Equipment List? (Y or N)
Supply
N)
Y (only to
AOQV-1 Pressure operated relief | 120VAC Bus ensure
(SOV-1) valve A remains
closed)
AOQV-2 125 VDC Bus Y (for normal
Letdown isolation valve
(SOV-2) B letdown)
AQV-3 Charging pump injection | 125 VDC Bus Y (for normal
(SOV-3) valve B charging)
AOV-4 Atmospheric dump valve DC-Bus-1 Y
MOV-1 HPI-A discharge valve | 480V MCC Al N
Y (for normal
MQOV-2 VCT isolation valve 480V MCC B1 suction to
charging)
MOV-3 Cont. sump recirc valve | 480V MCC Al N
MOV-4 Cont. sump recirc valve | 480V MCC B1 N
MOV-5 RWST isolation valve | 480V MCC Al N






TABLE 4: DISPOSTION OF COMPONENTS IN PRA AND APPENDIX R (USE TABLES 1-3 AND FIGURES 1-3)

b In PRA In Appendix Add to Fire PRA Comments
ower
Equipment ID Equipment Description Model? (Y or R? (Y or N) Equipment List? (Y or N)
Supply
N)
MOV-6 RWST isolation valve 480V MCC B1 N
. . Y (for
RHR inboard suction
MOV-7 480V MCC Al shutdown
valve )
cooling)
. Y (for
RHR outboard suction
MOV-8 480V MCC B1 shutdown
valve ]
cooling)
MOV-9 HPI-B discharge valve | 480V MCC B1 N
MOV-10 AFW-A discharge valve | 480V MCC Al Y
) 125 VDC Bus Y
MOV-11 AFW-B discharge valve B
MOV-13 PORYV block valve 480V MCC Al Y
AFW-B turbine steam line | 125 VDC Bus Y
MOV-14
isolation valve B
AFW-B steam inlet 125 VDC Bus Y
MOV-15
throttle valve B






TABLE 4: DISPOSTION OF COMPONENTS IN PRA AND APPENDIX R (USE TABLES 1-3 AND FIGURES 1-3)

b In PRA In Appendix Add to Fire PRA Comments
ower
Equipment ID Equipment Description Model? (Y or R? (Y or N) Equipment List? (Y or N)
Supply
N)
AFW-A test line isolation N
MOV-16 480V MCC Al
valve
AFW:-B test line isolation N
MOV-17 480V MCC B1
valve
. 480 V MCC- N
MOV-18 AFW-C discharge valve B1
AFW-C test line isolation | 480V MCC- N
MOV-19
valve B1
Shutdown cooling 480 V MCC- Y
MOV-20 ]
discharge valve B1
120VAC Bus Y
LI-1 RWST level
A
120VAC Bus Y
LI-2 RWST level
B
_ 120VAC Bus N
LI-3 Containment sump level A






TABLE 4: DISPOSTION OF COMPONENTS IN PRA AND APPENDIX R (USE TABLES 1-3 AND FIGURES 1-3)

b In PRA In Appendix Add to Fire PRA Comments
ower
Equipment ID Equipment Description Model? (Y or R? (Y or N) Equipment List? (Y or N)
Supply
N)
) 120VAC Bus N
LI-4 Containment sump level B
120VAC Bus Y
LI-5 SG secondary level A
120VAC Bus Y
LI-6 SG secondary level B
TI1 Letdown heat exchanger | 120VAC Bus N
outlet temperature A
120VAC Bus Y
PT-1 RCS pressure B
120VAC Bus N
A-1 AFW-B motor high temp A
SUT-1 Y
SWGR-A Train A 4160 V Bus
EDG-A
SWGR-B Train B 4160 V Bus SUT-1 Y






TABLE 4: DISPOSTION OF COMPONENTS IN PRA AND APPENDIX R (USE TABLES 1-3 AND FIGURES 1-3)

b In PRA In Appendix Add to Fire PRA Comments
ower
Equipment ID Equipment Description Model? (Y or R? (Y or N) Equipment List? (Y or N)
Supply
N)
EDG-B
Y
UAT-1
SWGR-1 Non-Safety 4160 V Bus
SUT-1
UAT-1 N
SWGR-2 Non-Safety 4160 V Bus
SUT-1
SUT-1 Startup Transformer OSsP Y
N Main N
UAT-1 Auxiliary Transformer
generator
Train A Emergency Y
EDG-A . PNL-A
Diesel Generator
Train B Emergency Y
EDG-B . PNL-B
Diesel Generator
Non-Safety 480 V Load Y
LC-1 SST-1
Center






TABLE 4: DISPOSTION OF COMPONENTS IN PRA AND APPENDIX R (USE TABLES 1-3 AND FIGURES 1-3)

b In PRA In Appendix Add to Fire PRA Comments
ower
Equipment ID Equipment Description Model? (Y or R? (Y or N) Equipment List? (Y or N)
Supply
N)
Non-Safety 480 V Load N
LC-2 SST-2
Center
Train A 480 V Load Y
LC-A SST-A
Center
Y
Train B 480 V Load
LC-B SST-B
Center
Non-Safety Station Y
SST-1 ) SWGR-1
Service Transformer
Non-Safety Station N
SST-2 SWGR-2
Service Transformer
Train A Station Service Y
SST-A SWGR-A
Transformer
Train B Station Service Y
SST-B SWGR-B
Transformer
MCC-1 Non-Safety 480 V Motor LC-1 Y






TABLE 4: DISPOSTION OF COMPONENTS IN PRA AND APPENDIX R (USE TABLES 1-3 AND FIGURES 1-3)

b In PRA In Appendix Add to Fire PRA Comments
ower
Equipment ID Equipment Description Model? (Y or R? (Y or N) Equipment List? (Y or N)
Supply
N)
Control Center
Non-Safety 480 V Motor N
MCC-2 LC-2
Control Center
Train A 480 V Motor Y
MCC-Al LC-A
Control Center
Train B 480 V Motor Y
MCC-B1 LC-B
Control Center
BC.1 Non-Safety Swing Battery MCC-1 Y
Charger MCC-2
BC-A Train A Battery Charger MCC-Al Y
BC-B Train B Battery Charger MCC-B1 Y
BAT-1 Non-Safety Battery N/A Y
BAT-A Train A Battery N/A Y
BAT-B Train B Battery N/A Y
DC BUS-1 Non-Safety 125 VDC Bus BC-1 Y






TABLE 4: DISPOSTION OF COMPONENTS IN PRA AND APPENDIX R (USE TABLES 1-3 AND FIGURES 1-3)

b In PRA In Appendix Add to Fire PRA Comments
ower
Equipment ID Equipment Description Model? (Y or R? (Y or N) Equipment List? (Y or N)
Supply
N)
BAT-1
BC-A Y
DC BUS-A Train A 125 VDC Bus
BAT-A
BC-B Y
DC BUS-B Train B 125 VDC Bus
BAT-B
INV-A Train A Inverter DC BUS-A Y
INV-B Train B Inverter DC BUS-B Y
Train A 120 VAC Vital Y
VITAL-A INV-A
Bus
Train B 120 VAC Vital Y
VITAL-B INV-B
Bus
PNL-A Train A 125 VDC Panel DC BUS-A Y
PNL-B Train B 125 VDC Panel DC BUS-B Y






Step 3: Identify Fire-Induced Initiating Events Based on Equipment Affected

Will need to examine each fire compartment / analysis unit and determine based on the equipment and cables located
there, which of the initiators (from Step 1 of Task 2) can be caused by a fire in that compartment / analysis unit. If any new
initiators are identified, include in the Fire PRA. The Fire PRA will then include fires mapped to initiating events in the
model. Each compartment / analysis unit should have a disposition with regard to the initiating event(s) that occur as a

result of a fire in each location (even if “none”).

INITIATING EVENTS IN INTERNAL EVENTS PRA
Initiating Event Description
%I1 Interfacing Systems LOCA at RCS/LPI Interface (2 MOVs and 1 check valve in series)
%2 Interfacing Systems LOCA at RCS/RHR Interface (2 MOVs in series)
%13 Interfacing Systems LOCA at RCS/CCW interface (Reactor Coolant Pump Cooler rupture)
%T1 REACTOR TRIP
%T15 LOSS OF COMPONENT COOLING WATER (CCW)
%T23 PARTIAL LOAD REJECTION
%T25 REACTOR TRIP WITH PORV OPENING
%T4 LOSS OF MAIN FEEDWATER
%T5C GRID-CENTERD LOSS OF OFFSITE POWE INITIATING EVENT
%T5D WEATHER-CENTERD LOSS OF OFFSITE POWE INITIATING EVENT
%T5P PLANT-CENTERD LOSS OF OFFSITE POWE INITIATING EVENT
%T6 STEAMLINE/FEED LINE BREAK UPSTREAM OF MAIN STEAM ISOLATION VALVE






MAPPING OF INITERNAL EVENTS INITIATING EVENTS TO FIRE COMPARTMENT

Compartment Equipment. Equipment Description Internal Events Initiating
Impacted by Fire Event (s)
1 AFW-A Motor-driven AFW pump A
AFW-B Steam-driven AFW pump B
AFW-C Diesel-driven AFW pump C
A-1 AFW motor high temperature
AOV-1 Power operated relief valve
AQOV-2 Letdown isolation valve
AOV-3 Charging pump injection valve
AOV-4 Atmospheric dump valve
LC-1 Non-safety 480 V load center 1
LC-2 Non-safety 480 V load center 2
LC-A Train A 480 V load center
LC-B Train B 480 V load center
SWGR-1 Non-safety 4160 V switchgear 1
SWGR-2 Non-safety 4160 V switchgear 2
SWGR-A Train A 4160 V switchgear
SWGR-B Train B 4160 V switchgear
EDG-A Train A emergency diesel generator
EDG-B Train B emergency diesel generator
HPI-A High pressure safety injection pump A
HPI-B High pressure safety injection pump B
LI-1 RWST level instrument
LI-2 RWST level instrument
LI-3 Containment sump level instrument
LI-4 Containment sump level instrument
LI-5 SG secondary level instrument
LI-6 SG secondary level instrument
MFW Main feedwater
MOV-1 HPI discharge valve






MAPPING OF INITERNAL EVENTS INITIATING EVENTS TO FIRE COMPARTMENT

Compartment Equipment. Equipment Description Internal Events Initiating
Impacted by Fire Event (s)

MOV-10 AFW pump A discharge valve

MOV-11 AFW pump B discharge valve

MOV-13 PORV block valve

MOV-14 AFW pump B steam line isolation valve

MOV-15 AFW pump B steam inlet throttle valve

MOV-18 AFW pump C discharge valve

MQOV-2 VCT isolation valve

MOV-3 Cont. sump recirc. valve

MOV-4 Cont. sump recirc. valve

MOV-5 RWST isolation valve

MOV-6 RWST isolation valve

MOV-9 HPI discharge valve

PT-1 RCS pressure instrument

RCP-1 Reactor coolant pump 1

SUT-1 Startup transformer

TI-1 Letdown heat exchanger outlet temperature
2 A-1 AFW motor high temperature

AQOV-2 Letdown isolation valve

AOV-3 Charging pump injection valve

HPI-A High pressure safety injection pump A

HPI-B High pressure safety injection pump B

MFW Main feedwater

MOV-1 HPI discharge valve

MOV-2 VCT isolation valve

MOV-3 Cont. sump recirc. valve

MOV-4 Cont. sump recirc. valve

MOV-5 RWST isolation valve

MOV-6 RWST isolation valve






MAPPING OF INITERNAL EVENTS INITIATING EVENTS TO FIRE COMPARTMENT

Compartment Equipment. Equipment Description Internal Events Initiating
Impacted by Fire Event (s)
MOV-9 HPI discharge valve
RCP-1 Reactor coolant pump 1
TI-1 Letdown heat exchanger outlet temperature
3 AFW-A Motor-driven AFW pump A
AFW-B Steam-driven AFW pump B
AFW-C Diesel-driven AFW pump C
A-1 AFW motor high temperature
AOV-1 Power operated relief valve
AOV-2 Letdown isolation valve
AOV-3 Charging pump injection valve
AOV-4 Atmospheric dump valve
INV-A Train A inverter
INV-B Train B inverter
LC-1 Non-safety 480 V load center 1
LC-2 Non-safety 480 V load center 2
LC-A Train A 480 V load center
LC-B Train B 480 V load center
SWGR-1 Non-safety 4160 V switchgear 1
SWGR-2 Non-safety 4160 V switchgear 2
SWGR-A Train A 4160 V switchgear
SWGR-B Train B 4160 V switchgear
EDG-A Train A emergency diesel generator
EDG-B Train B emergency diesel generator
HPI-A High pressure safety injection pump A
HPI-B High pressure safety injection pump B
LI-1 RWST level instrument
LI-2 RWST level instrument
LI-3 Containment sump level instrument






MAPPING OF INITERNAL EVENTS INITIATING EVENTS TO FIRE COMPARTMENT

Compartment Equipment. Equipment Description Internal Events Initiating
Impacted by Fire Event (s)
LI-4 Containment sump level instrument
LI-5 SG secondary level instrument
LI-6 SG secondary level instrument
MFW Main feedwater
MOV-1 HPI discharge valve
MOV-10 AFW pump A discharge valve
MOV-11 AFW pump B discharge valve
MOV-13 PORYV block valve
MOV-14 AFW pump B steam line isolation valve
MOV-15 AFW pump B steam inlet throttle valve
MOV-18 AFW pump C discharge valve
MOV-2 VCT isolation valve
MOV-3 Cont. sump recirc. valve
MOV-4 Cont. sump recirc. valve
MOV-5 RWST isolation valve
MOV-6 RWST isolation valve
MOV-9 HPI discharge valve
PT-1 RCS pressure instrument
RCP-1 Reactor coolant pump 1
TI-1 Letdown heat exchanger outlet temperature
9 AFW-A Motor-driven AFW pump A
AFW-B Steam-driven AFW pump B
A-1 AFW motor high temperature
AOV-1 Power operated relief valve
AOV-2 Letdown isolation valve
AOV-3 Charging pump injection valve
AOV-4 Atmospheric dump valve
VITAL-A Train A 120 VAC vital bus






MAPPING OF INITERNAL EVENTS INITIATING EVENTS TO FIRE COMPARTMENT

Compartment Equipment. Equipment Description Internal Events Initiating
Impacted by Fire Event (s)
INV-A Train A inverter
VITAL-B Train B 120 VAC vital bus
INV-B Train B inverter
MCC-Al Train A 480 V motor control center
MCC-B1 Train B 480 V motor control center
SWGR-B Train B 4160 V switchgear
BC-A Train A battery charger
BC-B Train B battery charger
MFW Main feedwater
MOV-1 HPI discharge valve
MOV-10 AFW pump A discharge valve
MOV-11 AFW pump B discharge valve
MOV-13 PORYV block valve
MOV-2 VCT isolation valve
MOV-3 Cont. sump recirc. valve
MOV-4 Cont. sump recirc. Valve
MOV-7 RHR inboard suction valve
MOV-8 RHR outboard suction valve
MOV-9 HPI discharge valve
TI-1 Letdown heat exchanger outlet temperature
10 AFW-A Motor-driven AFW pump A
AOV-1 Power operated relief valve
VITAL-A Train A 120 VAC vital bus
INV-A Train A inverter
DC BUS-A Train A 125 VDC bus
PNL-A Train A 125 VDC panel
LC-A Train A 480 V load center
SST-A Train A station service transformer






MAPPING OF INITERNAL EVENTS INITIATING EVENTS TO FIRE COMPARTMENT

Compartment Equipment. Equipment Description Internal Events Initiating
Impacted by Fire Event (s)

MCC-A1l Train A 480 V motor control center
SWGR-A Train A 4160 V switchgear
BAT-A Train A battery
BC-A Train A battery charger
EDG-A Train A emergency diesel generator
EDG-B Train B emergency diesel generator
HPI-A High pressure safety injection pump A
MFW Main feedwater
MOV-1 HPI discharge valve
MOV-3 Cont. sump recirc. valve

11 AFW-B Motor-driven AFW pump B
AOV-4 Atmospheric dump valve
VITAL-B Train B 120 VAC vital bus
INV-B Train B inverter
DC BUS-B Train B 125 VDC bus
PNL-B Train B 125 VDC panel
LC-B Train B 480 V load center
SST-B Train B station service transformer
MCC-B1 Train B 480 V motor control center
SWGR-B Train B 4160 V switchgear
BAT-B Train B battery
BC-B Train A battery charger
HPI-B High pressure safety injection pump B
MFW Main feedwater
MOV-11 AFW pump B discharge valve
MOV-2 VCT isolation valve
MOV-4 Cont. sump recirc. valve






MAPPING OF INITERNAL EVENTS INITIATING EVENTS TO FIRE COMPARTMENT

Compartment Equipment. Equipment Description Internal Events Initiating
Impacted by Fire Event (s)

12 AFW-C Diesel-driven AFW pump C
AOV-4 Atmospheric dump valve
COMP1 Instrument air compressor
DC BUS-1 Non-safety 250 VDC bus
LC-1 Non-safety 480 V load center 1
SST-1 Non-safety station service transformer 1
LC-2 Non-safety 480 V load center 2
SST-2 Non-safety station service transformer 2
MCC-1 Non-safety 480 V motor control center 1
MCC-2 Non-safety 480 V motor control center 2
SWGR-1 Non-safety 4160 V switchgear 1
SWGR-2 Non-safety 4160 V switchgear 2
SWGR-A Train A 4160 V switchgear
SWGR-B Train B 4160 V switchgear
EPS-ATS1 Non-safety DC bus transfer switch
EPS-BC1 Non-safety DC bus battery charger
EDG-A Train A emergency diesel generator
EDG-B Train B emergency diesel generator
LI-1 RWST level instrument
LI-2 RWST level instrument
LI-3 Containment sump level instrument
LI-4 Containment sump level instrument
MFW Main feedwater
MOV-10 AFW pump A discharge valve
MOV-11 AFW pump B discharge valve
MOV-14 AFW pump B steam line isolation valve
MOV-15 AFW pump B steam inlet throttle valve
MOV-18 AFW pump C discharge valve






MAPPING OF INITERNAL EVENTS INITIATING EVENTS TO FIRE COMPARTMENT

Compartment Equipment. Equipment Description Internal Events Initiating
Impacted by Fire Event (s)
MOV-5 RWST isolation valve
MOV-6 RWST isolation valve
MOV-7 RHR inboard suction valve
MOV-8 RHR outboard suction valve
RCP-1 Reactor coolant pump 1
SUT-1 Startup transformer
13 SWGR-1 Non-safety 4160 V switchgear 1
SWGR-2 Non-safety 4160 V switchgear 2
SWGR-A Train A 4160 V switchgear
SWGR-B Train B 4160 V switchgear
LI-1 RWST level instrument
LI-2 RWST level instrument
MFW Main feedwater
SUT-1 Startup transformer
15 BAT-1 Non-safety battery
MFW Main feedwater







Step 4: Identify Equipment with Potential Spurious Actuations that May Challenge the Mitigating Capability to be Credited

Considered Description PRA System or Function Comments/Disposition
spurious equipment Possibly Affected

operations

MOV-13 PORYV block valve

MOV-16 AFW-A test line isolation valve

MOV-17 AFW-B test line isolation valve

MOV-19 AFW-C test line isolation valve

MOV-3 Containment sump recirc. valve

MOV-4 Containment sump recirc. valve

AOV-1 PORV

AQV-2 Letdown isolation valve

AOV-3 Charging pump injection valve

AOV-4 Atmospheric dump valve

RHR-B RHR-B pump






Step 5: Identify Additional Mitigating, Instrumentation, and Diagnostic Equipment Important to Human Response

Instrumentation Description Potentially Affected Human Comments/Disposition
required to perform Failure Event in PRA model

human actions

LI-1 RWST level

LI-2 RWST level

LI-3 Containment sump level

LI-4 Containment sump level

LI-5 SG secondary level

LI-6 SG secondary level

TI-1 Letdown heat exchanger outlet temp

PT-1 RCS pressure

A-1 AFW-A motor high temp

Step 6: Include Potentially High Consequence Related Equipment

equipment that can cause high

consequence event

Equipment or combinations of Description of high consequence

event

Comments/Disposition







Step 7: Assemble Fire PRA Equipment List

Table 1: Fire PRA Equipment List Information (For Instructors)

. Normal Desired Failed ) .
Equipment ID | Equipment Description Equipment Location Power Supply PRA E_vpnt PRA I_Evg:nt Position/ Position/ Electrical Falle_d_ Alr
Type Identifier Description o Position
Status Status Position
HPIA_FTS HP";tg't'S o
HPI-AL _Hl_gh pressure safety Pump Aux Bldg. SWGR-A
injection pump A El O Ft HPIA fails to
HPIA_FTR
run
HPIB_FTS HP'E;'JS o
HPI-B H[gh pressure safety Pump Aux Bldg. SWGR-B
injection pump B El. 0 Ft HPIB fails to
HPIB_FTR
run
RHRB-FTS RHRB fails to
Aux Bldg. start
RHR-B RHR-B pump Pump El. -20 Ft SWGR-B il
. RHRB-FTR RHRB fails to
run
AFW-A | Motor driven AFW Turbine Bld APWAFTS AFW?tE:ﬁ"s °
L puor;opr Ar|ven Pump urE:ng - g. SWGR-A T
' AFWA-FTR alisto
run
AFWB-ETS AFWSB; afﬁlls to
AFW-B s;?;Bdnven AFW Pump Turg:ng E{dg. N/A e
: AFWB-FTR alisto
run
ot y o AFWC-ETS AFW;afﬁns to
AFW-C Ellfr}:;? Cr|ven AFW Pump TurE:ng Et g. N/A P
. AEWC-EFTR AFWC fails to
run
RCP-1 Reactor coolant pump Pump Containment SWGR-1 RCP1-FTT R s

trip






. Normal Desired Failed . -
. . - Equipment . PRA Event PRA Event o " : Failed Air
Equipment ID | Equipment Description Type Location Power Supply Identifier Description Position/ Position/ EIecgr.lcaI Position
Status Status Position
. . Instrument air
COMP-1 L EIL Ny Compressor Ui G LC-1 COMP-1_FTR compressor
compressor El. O Ft fails to run

AOV-1 Power operated relief . PORV AOV-1
(SOV-1) valve AOV Containment VITAL-A AOV-1_FTC fails to close
AOQOV-1 Power operated relief . PORV AOV-1
(SOV-1) valve AQV Containment VITAL-A AOV-1_FTO fails to open

AQOV-2 Letdown isolation Aux Bldg. AQV-2 fails to
(SOV-2) valve O El. O Ft DT Bl ACS closed
Charging pump Aux Bldg. _ . AOV-3 FAILS
injection valve El. O Ft DCBUS-B AQV-3_FTC TO CLOSE
. Aux Bldg. MOV-1 FAILS
MOV-1 HPI discharge valve MOV EL O Ft MCC-Al MOV-1_FTO TO OPEN
5 . . Aux Bldg. MOV-2 fails to
MOV-2 VCT isolation valve MOV EL O Ft MCC-B1 MOV-2_FTC close
26 Containment sump Aux Bldg. ) . MOV-3 fails to
MOV-3 recirculation valve MoV El. -20 Ft MCC-AL MOV-3_FTO open
. MOV-3
MOV-3 Containment sump MOV ALl MCC-AL MOV-3_TO TRANSFERS
recirculation valve El. -20 Ft
OPEN
. Containment sump Aux Bldg. ) . MOV-4 fails to
MOV-4 recirculation valve MoV El. -20 Ft MCC-B1 MOV-4_FTO open
. MOV-4
o || Sl Sl MOV ARG, MCC-B1 MOV-4 TO | TRANSFERS
recirculation valve El. -20 Ft

OPEN






. Normal Desired Failed . .
Equipment ID | Equipment Description Equipment Location Power Supply PRA IE_yent PRA I_Evgnt Position/ Position/ Electrical Falle_d_ Alr
Type Identifier Description . Position
Status Status Position
MOV-5 FTO MOV-5 fails to
. . Aux Bldg. - open
MOV-5 RWST isolation valve MOV EL O Ft MCC-A1 -
. MOV-5 FTC MOV-5 fails to
- close
r Bl MOV-6_FTO MOV(;S;‘ZHIS to
MOV-6 RWST isolation valve MOV el o MCC-B1 v
' MOV-6_FTC blalsto
close
. . MOQOV-7
v | IR TR ST MOV Containment MCC-AL MOV-7_TO TRANSFERS
valve
OPEN
. MOV-8
mov-g | RHR outboard suction MOV Aux Bldg. MCC-B1 MOV-8_TO | TRANSFERS
valve El. -20 Ft -
OPEN
. Aux Bldg. MOV-9 FAILS
MOV-9 HPI discharge valve MOV EL O Ft MCC-B1 MOV-9_FTO TO OPEN
MOV-10 AFW pump A MOV Turbine Bldg. MCC-AL MOV-10 ETO | MOV-10 fails to
discharge valve El O Ft - open
MOV-11 AFW pump B MOV Turbine Bldg. DC BUS-B MOV-11 ETO MOV-11 fails to
discharge valve ELOF — open
MOV-13 | PORV block valve MoV Containment |  MCC-AL MOV-13_FTC Mov;%ss?us 0
. MOV-13
MOV-13 PORYV block valve MOV Containment MCC-Al MOV-13_TC
- transfers close
AFW pump B turbine .
SO . Turbine Bldg. MOV-14 FAILS
MOV-14 steam line isolation MOV EL O Ft DC BUS-B MOV-14_FTO TO OPEN
valve
AFW pump B steam Turbine Bldg. MOQOV-15 FAILS
WO inlet throttle valve Lo El. O Ft L NS [R110) TO OPEN
MOV-18 A_FW pump C MOV Turbine Bldg. MCC-2 MOV-18 FTO MOQOV-18 fails to
discharge valve El O Ft - open
RWST Level
LI-1_FL indication fails
8 low
LI-1 RWST level Instrument Yard VITAL-A RWST Level
LI-1_FH indication fails

high






Normal Desired Failed
Position/ Position/ Electrical
Status Status Position

PRA Event PRA Event
Identifier Description

Failed Air
Position

Equipment

Equipment ID | Equipment Description Type

Location Power Supply

Cont sump
LI-3 Cont. sump level Instrument Containment VITAL-A LI-3_FH Level indication
fails high
Cont sump
LI-4 Cont. sump level Instrument Containment VITAL-B LI-4_FH Level indication
fails high

Letdown

Letdown heat Aux Bldg.

Instrument temperature
exchanger outlet temp El O Ft

indication fails
low
RCS pressure
PT-1" RCS pressure Instrument Containment VITAL-B PT-1_FH indication fails
high
RCS pressure
PT-1 RCS pressure Instrument Containment VITAL-B PT-1_FL indication fails
low
AFW motor
high
SWG Access temperature

A gsiiel sl Annunciator VITAL-A ANN-1_FH .
temperatu re Room - annunciator
spuriously

indicates high

TI-1° VITAL-A TI-1_FL

SUT-1 4KV BUS A
DCBUSA | EPS-4VBUSAF FAULT
Train A 4160 V
switchgear

Switchgear
Room A

SWGR-A™ Switchgear

EDG-A 4KV BUS A
DCBUS-A | EPS-4VBUSAF FAULT






. Normal Desired Failed . .
Equipment ID | Equipment Description Equipment Location Power Supply PRA Event PRA Event Paosition/ Position/ Electrical Falle_d_ Alr
Type Identifier Description . Position
Status Status Position
SUT-1 4KV BUS A
_ . DC BUS-B JRFENVIECEIE FAULT
SWGR-B Train B 4160 V Switchgear Switchgear
switchgear Room B G s
EDG-B 4KV BUS A
DC BUS-B e FAULT
Non-safety 4160 V ] Turbine Bldg. UAT-1 4KV BUS 1
SWGR-1 switchgear Switchgear EL Oft SUT-1 EPS-4VBUS1F FAULT
FAILURE OF
START-UP
SUT-1 Startup transformer Transformer Yard OSP SUTF TRANSEORME
R (SUT)
FAILURE OF
UNIT
UAT-1 Auxiliary transformer Transformer Yard Main generator UATF AUXILIARY
TRANSFORME
R (UAT)
FAILURE OF
Train A emergency Diesel DIESEL
Seicos diesel generator Generator DSk, PSR Sihe s GENERATOR
A
FAILURE OF
) Train B emergency Diesel ) : DIESEL
ERCE diesel generator Generator DB, oI5 Etene SRt GENERATOR
B
. 480V LOAD
Lc-1 N SR SRBUWIEE! | ) o) iy || TS RS SST-1 EPS-480VLCIF | CENTER 1
center El O ft
FAULT
. X 480V LOAD
LC-A UTzzlTn A2 farel Load Center | SWitchgear S EPS-480VLCAF | CENTER A
center Room A PNL-A
FAULT
. . 480V LOAD
LC-B UTzzlTn (255210 faregl Load Center | SWitchgear SE1E) EPS-480VLCBF | CENTER B
center Room B PNL-B
FAULT
480V LOAD
Non-safety station Turbine Bldg. EPS- CENTER 1
SR service transformer WIS sl ELOF S dclie 480VLCIXTF | TRANSFORME

R FAILS






. Normal Desired Failed . .
Equipment ID | Equipment Description Equipment Location Power Supply PRA E_\{ent PRA Evgnt Position/ Position/ Electrical Falle‘d_ Alr
Type Identifier Description " Position
Status Status Position
480V LOAD
Train A station service Switchgear EPS- CENTER A
S transformer UL Room A SUAETA 480VLCAXTF | TRANSFORME
R FAILS
480V LOAD
Train B station service Switchgear EPS- CENTER B
SR transformer U] Room B SCES 480VLCBXTF | TRANSFORME
R FAILS
MCC-1 Non-safety 480 V Motor Control | Turbine Bldg. LC-1 EPS- 480V MCC 1
motor control center Center El O Ft 480VMCC1F FAULT
MCC-A1 Train A 480 V motor Motor Control | SWG Access LC-A EPS- 480V MCC Al
control center Center Room 480VMCCALF FAULT
MCC-B1 Train B 480 V motor Motor Control | SWG Access LC-B EPS- 480V MCC B1
control center Center Room 480VMCCBI1F FAULT
. . FAILURE OF
BC-1 'l;';rt‘ésaffgg S gﬁ;egr T“’E:”g E{dg' ATS-1 EPS-BC1F BATTERY
fy charg g ' CHARGER 1
Batte| Switchgear FALLINE ©17
BC-A Train A battery charger | 5% ré’r Roonf’ o MCC-AL EPS-BCAF BATTERY
: CHARGER A
Batte| Switchgear FALLINE ©17
BC-B Train B battery charger | 5% ré’r Roonf’ 5 MCC-B1 EPS-BCBF BATTERY
¢ CHARGER B
Turbine Bld FALLIRE 17
BAT-1 Non-safety battery Battery EL O Ft 9 N/A EPS-SB STATION
: BATTERY
. Battery FAILURE OF
BAT-A Train A battery Battery Room A N/A EPS-BATA BATTERY A
q Battery FAILURE OF
BAT-B Train B battery Battery Room B N/A EPS-BATB BATTERY B
Eps. FAULT ON
Non-safety 125 VDC Turbine Bldg. BC-1 125V NON-
DC BUS-1 IS DC Bus EL O Ft BAT-1 125VNSDCBUS SAFETY DC
F
BUS
. FAULT ON
] Switchgear BC-A EPS-
DC BUS-A Train A 125 VDC bus DC Bus Room A BAT-A 125VDCBUSAE 125V I,DAC BUS
. FAULT ON
. Switchgear BC-B EPS-
DC BUS-B Train B 125 VDC bus DC Bus Room B BAT-B 125VDCBUSBE 125V DC BUS

B






. Normal Desired Failed . .
Equipment ID | Equipment Description Equipment Location Power Supply PRA IE_yent PRA I_Evgnt Position/ Position/ Electrical Falle_d_ Alr
Type Identifier Description . Position
Status Status Position
. X FAULT ON
PNL-A T;‘]'QIA Lep Bt Panel board S‘gg‘;ﬂ?i\af DC BUS-A 125VEE)E§’-NL A 125V DC
P PANEL A
. . FAULT ON
PNL-B T;";'QI SIS Panel board s\évggr:g%ar DC BUS-B 125VSE§NLBF 125V DC
P PANEL A
. FAILURE OF
L Switchgear EPS-
INV-A Train A inverter Inverter DC BUS-A 120V BUS A
Room A 120VBUSAINVF INVERTER
. FAILURE OF
A Switchgear EPS-
INV-B Train B inverter Inverter DC BUS-B 120V BUS B
Room B 120VBUSAINVF INVERTER
Train A 120 VAC vital SWG Access EPS- 120V BUS A
M7 AT bus ADTASENE Room N 120VBUSAF FAULT
Train B 120 VAC vital SWG Access EPS- 120V BUS A
Mra s bus ADTASENE Room NS 120VBUSBF FAULT
Notes:

Legend (pertains to whether component failure mode is included in the model)

In PRA only; included in Fire PRA Model

In Appendix R only; included in Fire PRA Model

In PRA and Appendix R; included in Fire PRA Model

Components not in PRA or Appendix R; added to Fire
PRA Model

o g A~ W NP

closed for recirculation.

HPI pumps A & B are in Appendix R for normal charging function; not for HPI.
AQV-1 closed to prevent LOCA /Open for feed and bleed. Appendix R has valve only to ensure remains closed.
AOV-2 in Appendix R only, for normal letdown function.
AQV-3 in PRA for isolation of letdown when switching to HPI, in Appendix R for normal charging function.
MOV-2 in PRA only for isolation of letdown
MOV-3 and MOV-4 need to be closed when using RWST water supply for HPI / Open for recirculation mode of injection. MOVs 5 & 6 are correspondingly open for RWST use and






" Mov-7 electrically blocked closed. Control power fuses are supposed to be removed.

8 |t RWST level indication fails high the operator will fail to establish recirculation. If the RWST level fails low and containment sump level fails high, the operator will establish suction
to dry sump and fail the HPI the pumps due to insufficient suction.

% If letdown temperature indication fails low, the operator will fail to isolate the letdown line on loss of CCW. This will cause HPI pumps to cavitate due to high temperature in the
suction line.

10t res pressure instrument fails high, the low pressure signal to initiate emergency safeguards actuation during a fire-induced LOCA will not be initiated.
1 For SWGR-A or SWGR-B, only one basic event is used in the model. However, the circuit analysis impact to the switchgear is a function of the power supply






Step 1: Develop CDF or CCDP Model

CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
%FA-1 HPI-A HPIA_FTS N
%FA-1 HPI-A HPIA_FTR N
%FA-1 HPI-B HPIB_FTS N
%FA-1 HPI-B HPIB_FTR N
%FA-1 RHR-B RHRB_FTS N
%FA-1 RHR-B RHRB_FTR N
%FA-1 AFW-A AFWA-FTS N
%FA-1 AFW-A AFWA-FTR N
%FA-1 AFW-B AFWB-FTS N
%FA-1 AFW-B AFWB-FTR N
%FA-1 AFW-C AFWC-FTS N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
%FA-1 AFW-C AFWC-FTR N
%FA-1 RCP-1 RCP1-FTT Y RCP falils to trip given loss of CCW
Spurious opening of PORYV and failure to open
%FA-1 AOV-1 (SOV-1) AOV-1_TO Y PORYV path
%FA-1 AOV-1 (SOV-1) AOV-1_FTO N
Failure to isolate letdown and establish flow from

%FA-1 AOQOV-2 (SOV-2) AOV-2_FTC Y injection tank

Spurious closure of letdown and opening of
%FA-1 AOV-2 (SOV-2) AOV-2_TC Y AOV-3 lead to PORV opening
%FA-1 AOV-3 (SOV-3) AOV-3_FTC N

Spurious closure of letdown and opening of
%FA-1 AOV-3 (SOV-3) AOV-3_TO Y AOV-3 lead to PORV opening
%FA-1 AOV-4 (SOV-4) AOV-4_TO Y Spurious opening of atmospheric dump valve
%FA-1 MOV-1 MOV-1_FTO N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
%FA-1 MOV-2 MOV-2_FTC N
%FA-1 MOV-3 MOV-3_TO Y Containment sump flow path open
%FA-1 MOV-4 MOV-4_TO Y Containment sump flow path open
%FA-1 MOV-5 MOV-5_FTO N
%FA-1 MOV-6 MOV-6_FTO N
%FA-1 MOV-9 MOV-9_FTO N
%FA-1 MOV-10 MOV-10_FTO N
%FA-1 MOV-11 MOV-11_FTO N
Spurious opening of PORYV and failure to close
%FA-1 MOV-13 MOV-13_FTC Y PORYV path
%FA-1 MOV-13 MOV-13 TC Y Spurious closure of PORV
%FA-1 MOV-14 MOV-14 FTO N
%FA-1 MOV-15 MOV-15 FTO N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
%FA-1 MOV-18 MOV-18_FTO Y Insufficient flow from AFW pump C
Spurious instrumentation failure causes operator
%FA-1 LI-1 LI-1_FL Y to prematurely switchover to recirculation
Operator fails to switchover to recirculation due
%FA-1 LI-1 LI-1_FH Y to instrumentation failure
Spurious instrumentation failure causes operator
%FA-1 LI-2 LI-2_FL Y to prematurely switchover to recirculation
Operator fails to switchover to recirculation due
%FA-1 LI-2 LI-2_FH Y to instrumentation failure
Spurious instrumentation failure causes operator
%FA-1 LI-3 LI-3_FH Y to prematurely switchover to recirculation
Spurious instrumentation failure causes operator
%FA-1 LI-4 LI-4_FH Y to prematurely switchover to recirculation
Spurious instrumentation failure causes operator
%FA-1 LI-5 LI-5 FH Y to falil to initiate feed and bleed






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)

Spurious instrumentation failure causes operator
%FA-1 LI-6 LI-6_FH Y to falil to initiate feed and bleed

Failure to isolate letdown and establish flow from

%FA-1 TI-1 TI-1 FL Y injection tank due to instrumentation failure

%FA-1 PT-1 PT-1_FH Y

Operator fails to establish feed and bleed cooling
%FA-1 PT-1 PT-1 FL Y due instrumentation failure.

Operator shuts down AFW pump A due to high

%FA-1 A-1 ANN-1_FH Y motor temperature alarm.
%FA-1 SWGR-A EPS-4VBUSAF-1st N
%FA-1 SWGR-A EPS-4VBUSAF-2nd N
%FA-1 SWGR-B EPS-4VBUSBF-1st N
%FA-1 SWGR-B EPS-4VBUSBF-2nd N

%FA-1 SWGR-1 EPS-4VBUS1F N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
%FA-1 SUT-1 SUTF N
%FA-1 UAT-1 UATF N
%FA-1 EDG-A EPS-DGAF N
%FA-1 EDG-B EPS-DGBF N
%FA-1 LC-1 EPS-480VLC1F N
%FA-1 LC-A EPS-480VLCAF N
%FA-1 LC-B EPS-480VLCBF N
%FA-2 HPI-A HPIA_FTS N
%FA-2 HPI-A HPIA_FTR N
%FA-2 HPI-B HPIB_FTS N
%FA-2 HPI-B HPIB_FTR N
%FA-2 RHR-B RHRB_FTS N
%FA-2 RHR-B RHRB_FTR N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
%FA-2 RCP-1 RCP1-FTT Y RCP fails to trip given loss of CCW
Failure to isolate letdown and establish flow from

%FA-2 AOV-2 (SOV-2) AOV-2_FTC Y injection tank

Spurious closure of letdown and opening of
%FA-2 AOQOV-2 (SOV-2) AOV-2_TC Y AOV-3 lead to PORV opening
%FA-2 AQOV-3 (SOV-3) AOV-3_FTC N

Spurious closure of letdown and opening of
%FA-2 AOV-3 (SOV-3) AOV-3 TO Y AOV-3 lead to PORV opening
%FA-2 MOV-1 MOV-1_FTO N
%FA-2 MOV-2 MOV-2_FTC N
%FA-2 MOV-3 MOV-3_TO Y Containment sump flow path open
%FA-2 MOV-4 MOV-4_TO Y Containment sump flow path open
%FA-2 MOV-5 MOV-5 FTO N
%FA-2 MOV-6 MOV-6_FTO N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
%FA-2 MOV-9 MOV-9 _FTO N
Failure to isolate letdown and establish flow from
%FA-2 TI-1 TI-1 FL Y injection tank due to instrumentation failure
Operator shuts down AFW pump A due to high
%FA-2 A-1 ANN-1_FH Y motor temperature alarm.
%FA-3 HPI-A HPIA_FTS N
%FA-3 HPI-A HPIA_FTR N
%FA-3 HPI-B HPIB_FTS N
%FA-3 HPI-B HPIB_FTR N
%FA-3 RHR-B RHRB_FTS N
%FA-3 RHR-B RHRB_FTR N
%FA-3 AFW-A AFWA-FTS N
%FA-3 AFW-A AFWA-FTR N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
%FA-3 AFW-B AFWB-FTS N
%FA-3 AFW-B AFWB-FTR N
%FA-3 AFW-C AFWC-FTS N
%FA-3 AFW-C AFWC-FTR N
%FA-3 RCP-1 RCP1-FTT Y RCP falils to trip given loss of CCW
Spurious opening of PORYV and failure to open
%FA-3 AOV-1 (SOV-1) AOV-1_TO Y PORYV path
%FA-3 AOV-1 (SOV-1) AOV-1_FTO N
Failure to isolate letdown and establish flow from

%FA-3 AOV-2 (SOV-2) AOV-2_FTC Y injection tank

Spurious closure of letdown and opening of
%FA-3 AOV-2 (SOV-2) AOV-2_TC Y AOV-3 lead to PORV opening
%FA-3 AOV-3 (SOV-3) AOV-3_FTC N
%FA-3 AOV-3 (SOV-3) AOV-3_TO Y Spurious closure of letdown and opening of






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
AOV-3 lead to PORV opening

%FA-3 AOV-4 (SOV-4) AOV-4_TO Y Spurious opening of atmospheric dump valve
%FA-3 MOV-1 MOV-1_FTO N
%FA-3 MOV-2 MOV-2_FTC N
%FA-3 MOV-3 MOV-3_TO Y Containment sump flow path open
%FA-3 MOV-4 MOV-4_TO Y Containment sump flow path open
%FA-3 MOV-5 MOV-5_FTO N
%FA-3 MOV-6 MOV-6_FTO N
%FA-3 MOV-9 MOV-9_FTO N
%FA-3 MOV-10 MOV-10_FTO N
%FA-3 MOV-11 MOV-11_FTO N

Spurious opening of PORYV and failure to open
%FA-3 MOV-13 MOV-13_FTC Y PORYV path






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
%FA-3 MOV-13 MOV-13_TC Y Spurious closure of PORV
%FA-3 MOV-14 MOV-14_FTO N
%FA-3 MOV-15 MOV-15_FTO N
%FA-3 MOV-18 MOV-18 FTO N Insufficient flow from AFW pump C
Spurious instrumentation failure causes operator
%FA-3 LI-1 LI-1_FL Y to prematurely switchover to recirculation
Operator fails to switchover to recirculation due
%FA-3 LI-1 LI-1_FH Y to instrumentation failure
Spurious instrumentation failure causes operator
%FA-3 LI-2 LI-2_FL Y to prematurely switchover to recirculation
Operator fails to switchover to recirculation due
%FA-3 LI-2 LI-2_FH Y to instrumentation failure
Spurious instrumentation failure causes operator
%FA-3 LI-3 LI-3_FH Y to prematurely switchover to recirculation






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
Spurious instrumentation failure causes operator
%FA-3 LI-4 LI-4 FH Y to prematurely switchover to recirculation
Spurious instrumentation failure causes operator
%FA-3 LI-5 LI-5 FH Y to falil to initiate feed and bleed
Spurious instrumentation failure causes operator
%FA-3 LI-6 LI-6_FH Y to falil to initiate feed and bleed
Failure to isolate letdown and establish flow from
%FA-3 TI-1 TI-1_FL Y injection tank due to instrumentation failure
%FA-3 PT-1 PT-1_FH Y
%FA-3 PT-1 PT-1_FL Y Operator fails to establish feed and bleed cooling
Operator shuts down AFW pump A due to high
%FA-3 A-1 ANN-1_FH Y motor temperature alarm.
%FA-3 SWGR-A EPS-4VBUSAF-1st N
%FA-3 SWGR-A EPS-4VBUSAF-2nd N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)

%FA-3 SWGR-B EPS-4VBUSBF-1st N

%FA-3 SWGR-B EPS-4VBUSBF-2nd N

%FA-3 SWGR-1 EPS-4VBUS1F N

%FA-3 SUT-1 SUTF N

%FA-3 UAT-1 UATF N

%FA-3 EDG-A EPS-DGAF N

%FA-3 EDG-B EPS-DGBF N

%FA-3 LC-1 EPS-480VLC1F N

%FA-3 LC-A EPS-480VLCAF N

%FA-3 LC-B EPS-480VLCBF N

%FA-3 INV-A EPS-120VBUSAINVF N

%FA-3 INV-B EPS-120VBUSBINVF Y Required for instrumentation

%FA-4A






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire
Initiating

Event

Equipment
ID

PRA Event
Identifier

Additional model
changes are required
to facilitate mapping?

(Y or N)

Describe modeling strategy to
facilitate mapping.

%FA-4A

%FA-4A

%FA-4A

%FA-4A

%FA-4A

%FA-4B

%FA-4B

%FA-4B

%FA-4B

%FA-4B

%FA-4B

%FA-4B

%FA-4B






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire
Initiating

Event

Equipment
ID

PRA Event
Identifier

Additional model
changes are required
to facilitate mapping?

(Y or N)

Describe modeling strategy to
facilitate mapping.

%FA-4B

%FA-4B

%FA-5

%FA-6

%FA-7

%FA-7

%FA-7

%FA-7

%FA-7

%FA-7

%FA-7

%FA-7

%FA-7






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)

%FA-7

%FA-7

%FA-7

%FA-7

%FA-8A

%FA-8A

%FA-8B

%FA-8B

%FA-9 RHR-B RHRB_FTS N

%FA-9 RHR-B RHRB_FTR N

%FA-9 AFW-A AFWA-FTS N

%FA-9 AFW-A AFWA-FTR N

%FA-9 AFW-B AFWB-FTS N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
%FA-9 AFW-B AFWB-FTR N
Spurious opening of PORYV and failure to open
%FA-9 AOV-1 (SOV-1) AOV-1_TO Y PORYV path
%FA-9 AOV-1 (SOV-1) AOV-1_FTO N
Failure to isolate letdown and establish flow from

%FA-9 AOQOV-2 (SOV-2) AOV-2_FTC Y injection tank

Spurious closure of letdown and opening of
%FA-9 AOQOV-2 (SOV-2) AOV-2_TC Y AOV-3 lead to PORV opening
%FA-9 AQV-3 (SOV-3) AOV-3-FTC N

Spurious closure of letdown and opening of
%FA-9 AQOV-3 (SOV-3) AOV-3_TO Y AQV-3 lead to PORYV opening
%FA-9 AOV-4 (SOV-4) AOV-4_TO Y Spurious opening of atmospheric dump valve
%FA-9 MOV-1 MOV-1_FTO N
%FA-9 MOV-2 MOV-2_FTC N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)

%FA-9 MOV-3 MOV-3_TO Y Containment sump flow path open
%FA-9 MOV-4 MOV-4_TO Y Containment sump flow path open

Interfacing Systems LOCA at RCS/RHR
%FA-9 MOV-7 MOV-7_TO Y Interface (2 MOVs in series)

Interfacing Systems LOCA at RCS/RHR
%FA-9 MOV-8 MOV-8 TO Y Interface (2 MOVs in series)
%FA-9 MOV-9 MOV-9_FTO N
%FA-9 MOV-10 MOV-10_FTO N
%FA-9 MOV-11 MOV-11_FTO N

Spurious opening of PORYV and failure to open
%FA-9 MOV-13 MOV-13_FTC Y PORYV path
%FA-9 MOV-13 MOV-13 TC Y Spurious closure of PORV
Failure to isolate letdown and establish flow from

%FA-9 TI-1 TI-1_FL Y injection tank due to instrumentation failure






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to

Initiating ID Identifier changes are required facilitate mapping.

Event to facilitate mapping?

(Y or N)
Operator shuts down AFW pump A due to high

%FA-9 A-1 ANN-1_FH Y motor temperature alarm.

%FA-9 SWGR-B EPS-4VBUSBF-1st N

%FA-9 SWGR-B EPS-4VBUSBF-2nd N

%FA-9 MCC-Al EPS-480VMCCALF N

%FA-9 MCC-B1 EPS-480VMCCBLF N

%FA-9 BC-A EPS-BCAF N

%FA-9 BC-B EPS-BCBF N

%FA-9 INV-A EPS-120VBUSAINVF N

%FA-9 INV-B EPS-120VBUSBINVF Y Required for instrumentation

%FA-9 VITAL-A EPS-120VBUSAF N

%FA-9 VITAL-B EPS-120VBUSBF Y Required for instrumentation

%FA-10 HPI-A HPIA_FTS N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)

%FA-10 HPI-A HPIA_FTR N

%FA-10 AFW-A AFWA-FTS N

%FA-10 AFW-A AFWA-FTR N

%FA-10 AOV-1 (SOV-1) AOV-1_FTO N

%FA-10 MOV-1 MOV-1_FTO N

%FA-10 MOV-3 MOV-3_TO Y Containment sump flow path open
%FA-10 SWGR-A EPS-4VBUSAF-1st N

%FA-10 EDG-A EPS-DGAF N

%FA-10 EDG-B EPS-DGBF N

%FA-10 LC-A EPS-480VLCAF N

%FA-10 SST-A EPS-480VLCAF N

%FA-10 MCC-AL EPS-480VMCCALF N

%FA-10 BC-A EPS-BCAF N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)

%FA-10 BAT-A EPA-BATA N

%FA-10 DC BUS-A EPS-125VDCBUSAF N

%FA-10 PNL-A EPS-125VDCPNLAF N

%FA-10 INV-A EPS-120VBUSAINVF N

%FA-10 VITAL-A EPS-120VBUSAF N

%FA-11 HPI-B HPIB_FTS N

%FA-11 HPI-B HPIB_FTR N

%FA-11 RHR-B RHRB_FTS N

%FA-11 RHR-B RHRB_FTR N

%FA-11 AFW-B AFWB-FTS N

%FA-11 AFW-B AFWB-FTR N

%FA-11 AOV-4 (SOV-4) AOV-4_TO Y Spurious opening of atmospheric dump valve
%FA-11 MOV-2 MOV-2_FTC N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
%FA-11 MOV-4 MOV-4_TO Y Containment sump flow path open
%FA-11 MOV-11 MOV-11_FTO N
%FA-11 SWGR-B EPS-4VBUSBF-1st N
%FA-11 SWGR-B EPS-4VBUSBF-2nd N
%FA-11 LC-B EPS-480VLCBF N
%FA-11 SST-B EPS-480VLCBF N
%FA-11 MCC-B1 EPS-480VMCCBIF N
%FA-11 BC-B EPS-BCBF N
%FA-11 BAT-B EPA-BATB N
%FA-11 DC BUS-B EPS-125VDCBUSBF N
%FA-11 PNL-B EPS-125VDCPNLBF N
%FA-11 INV-B EPS-120VBUSBINVF Y Required for instrumentation
%FA-11 VITAL-B EPS-120VBUSBF Y Required for instrumentation






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
%FA-12 AFW-C AFWC-FTS N
%FA-12 AFW-C AFWC-FTR N
%FA-12 RCP-1 RCP1-FTT Y RCP falils to trip given loss of CCW
%FA-12 AOQOV-4 (SOV-4) AOV-4_TO Y Spurious opening of atmospheric dump valve
%FA-12 COMP-1 COMP1_FTR N Failure of instrument air
%FA-12 MOV-5 MOV-5 FTO N
%FA-12 MOV-6 MOV-6_FTO N
Interfacing Systems LOCA at RCS/RHR
%FA-12 MOV-7 MOV-7_TO Y Interface (2 MOVs in series)
Interfacing Systems LOCA at RCS/RHR
%FA-12 MOV-8 MOV-8 TO Y Interface (2 MOVs in series)
%FA-12 MOV-10 MOV-10_FTO N
%FA-12 MOV-11 MOV-11_FTO N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
%FA-12 MOV-14 MOV-14_FTO N
%FA-12 MOV-15 MOV-15_FTO N
%FA-12 MOV-18 MOV-18_FTO N
Spurious instrumentation failure causes operator
%FA-12 LI-1 LI-1_FL Y to prematurely switchover to recirculation
Operator fails to switchover to recirculation due
%FA-12 LI-2 LI-1_FH Y to instrumentation failure
Spurious instrumentation failure causes operator
%FA-12 LI-2 LI-2_FL Y to prematurely switchover to recirculation
Operator fails to switchover to recirculation due
%FA-12 LI-2 LI-2_FH Y to instrumentation failure
Spurious instrumentation failure causes operator
%FA-12 LI-3 LI-3_FH Y to prematurely switchover to recirculation
%FA-12 LI-4 LI-4_FH Y Spurious instrumentation failure causes operator






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
to prematurely switchover to recirculation
%FA-12 SWGR-A EPS-4VBUSAF-1st N
%FA-12 SWGR-A EPS-4VBUSAF-2nd N
%FA-12 SWGR-B EPS-4VBUSBF-1st N
%FA-12 SWGR-B EPS-4VBUSBF-2nd N
%FA-12 SWGR-1 EPS-4VBUS1F N
%FA-12 SUT-1 SUTF N
%FA-12 UAT-1 UATF N
%FA-12 EDG-A EPS-DGAF N
%FA-12 EDG-B EPS-DGBF N
%FA-12 LC-1 EPS-480VLC1F N
%FA-12 SST-1 EPS-480VLC1XTF N
%FA-12 MCC-1 EPS-480VMCC1F N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
%FA-12 BC-1 EPS-BC1F N
%FA-12 BAT-1 EPS-SB N
EPS-
%FA-12 DC BUS-1 125VNSDCBUSF N
Spurious instrumentation failure causes operator
%FA-13 LI-1 LI-1_FL Y to prematurely switchover to recirculation
Operator fails to switchover to recirculation due
%FA-13 LI-1 LI-1_FH Y to instrumentation failure
Spurious instrumentation failure causes operator
%FA-13 LI-2 LI-2_FL Y to prematurely switchover to recirculation
Operator fails to switchover to recirculation due
%FA-13 LI-2 LI-2_FH Y to instrumentation failure
%FA-13 SWGR-A EPS-4VBUSAF-1st N
%FA-13 SWGR-B EPS-4VBUSBF-2nd N






CDF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment PRA Event Additional model Describe modeling strategy to
Initiating ID Identifier changes are required facilitate mapping.
Event to facilitate mapping?
(Y or N)
%FA-13 SWGR-1 EPS-4VBUS1F N
%FA-13 SUT-1 SUTF N
%FA-13 UAT-1 UATF N
%FA-15 BAT-1 EPS-SB N






Step 2: Develop LERF or CLERP Model

LERF FIRE PRA MODEL MAPPING TABLE (USE THE EVENT TREES AND FAULT TREES BELOW)

Fire Equipment | PRA Event Additional Describe modeling strategy to
Initiating ID Identifier model changes facilitate mapping.
Event are required to
facilitate
mapping? (Y or
N)

%FA-?
%FA-?
%FA-?
%FA-?
%FA-?
%FA-?

%FA-?






Task 5 Inputs

Table 1: Target Equipment Loss Report
Equipment Desired Target Loss
quip Equipment Description | Equipment Type Location Position/ get
ID Locations
Status
HPI-A High pressure safety Pump Aux Bldg. EI. O Ft | On 1,2,3,10
injection pump A
HPI-B High pressure safety Pump Aux Bldg. EL. O Ft |On 1,2,3 11
injection pump B
RHR-B Residual heat removal Pump Aux Bldg. El. -20 on 1,2 3. 4A, 9, 11
pump B Ft
AFW-A X'Otor'd”"e” AFW UMD | b Aux Bldg. EL. O Ft |On 1,3, 4B, 9, 10
AFW-B Steam'd”"e” AFW pUmMp | 5 Aux Bldg. EL. O Ft |On 1,3,4B,9, 11
AEW-C gesel—dnven AFW pump Pump 'II:';erlne Bldg. EI. O on 1,3 12
RCP-1 Reactor coolant pump 1 | Pump Containment Off 1,2,3,7,12
COMP-1 Instrument air Compressor Turbine Bldg. EI. 0 Cycle 12
compressor Ft
. Closed 1,3,7,9
'(A\S%\C-ll) \Ijsl\\llvsr operated relief AQV Containment
Open 1,3,7,9 10
AOV-2 Letdown isolation valve AOQV Aux Bldg. EI. 0 Ft | Closed 1,2,3,9
(SOV-2) T rer






Equipment

Desired

Target Loss

D Equipment Description | Equipment Type Location Position/ Locations
Status
AOV-3 Charging pump injection
(SOV-3) valve AQV Aux Bldg. El. 0 Ft | Closed 1,2,39
AOQOV-4 . Turbine Bldg.
(SOV-4) Atmospheric dump valve | AOV EL O Ft Closed 1,3,4B,9,11,12
MOV-1 HPI discharge valve MOV Aux Bldg. EI. 0 Ft | Open 1,2,3,9 10
MOV-2 VCT isolation valve MOV Aux Bldg. El. 0 Ft | Closed 1,2,3,9 11
MOV-3 Cont. sump recirc. valve | MOV Aux Bldg. El. -20 | Open/ 1,2,3,4A, 9,10
Ft Closed
MOV-4 Cont. sump recirc. valve | MOV Aux Bldg. El. -20 | Open/ 1,2,3,4A, 09, 11
Ft Closed
MOV-5 RWST isolation valve MOV Aux Bldg. EI. 0 Ft | Open 1,2,3,12
MOV-6 RWST isolation valve MOV Aux Bldg. EIl. 0 Ft | Open 1,2,3,12
MOV-7 \I?all—ll\ilnboard suction MOV Containment Closed 4A,7,9,12
MOV-8 RHR outboard suction MOV Aux Bldg. El. -20 Closed 4A0.12
valve Ft
MOV-9 HPI discharge valve MOV Aux Bldg. EI. 0 Ft | Open 1,2,3,9
MOV-10 6;\% pump A discharge | ), Aux Bldg. EL. O Ft | Open 1,3,4B,9,12
MOV-11 6;\‘% pump B discharge |, Aux Bldg. EL. O Ft | Open 1,3,4B,9,11,12
. Open/
MOV-13 PORYV block valve MOV Containment Closed 1,3,7,9
MOV-14 AFW pump B turblne MOV Turbine Bldg. EI. 0 Open 1,3 4B, 12
steam line isolation valve Ft
MOV-15 AFW pump B steam inlet MOV Turbine Bldg. EI. 0 Throttled 1,3 4B, 12
throttle valve Ft
MOV-18 AFW pump C discharge MOV Turbine Bldg. EI. 0 Open 1,3, 12

valve

Ft






Equipment

Desired

Target Loss

D Equipment Description | Equipment Type Location Position/ Locations
Status
LI-1 RWST level Instrument Yard Available 1,3,12,13
LI-2 RWST level Instrument Yard Available 1,3,12,13
LI-3 Cont. sump level Instrument Containment Available 1,3,7,12
LI-4 Cont. sump level Instrument Containment Available 1,3,7,12
LI-5 SG secondary level Instrument Containment Available 1,3,7
LI-6 SG secondary level Instrument Containment Available 1,3,7
TI-1 Letdown heat exchanger Instrument Aux Bldg El. 0 Ft | Available 1,2,3,9
outlet temperature
PT-1 RCS pressure Instrument Containment Available 1,37
A-1 AFW motor high Annunciator SWG Access Non spurious 1,2,3,9,4B
temperature Room
Energized from
Train A 4160 V . Switchgear Room | SUT-1 1,3,10,12,13
SWGR-A : Switchgear .
switchgear A Energized from 1.3 8A 10 12
EDG_A L L L 7
Energized from
Train B 4160 V . Switchgear Room | SUT-1 13,911, 12,13
SWGR-B . Switchgear .
switchgear B Energized from 13 8B 9 11 12
EDG_B 1 L L 1 L
SWGR-1 | Non-safety 4160 V Switchgear Turbine Bldg. El. | 2o qized 1,3,12, 13
switchgear Oft
SUT-1 Startup transformer Transformer Yard Energized 1,3,12,13






Equipment

Desired

Target Loss

D Equipment Description | Equipment Type Location Position/ Locations
Status

UAT-1 Auxiliary transformer Transformer Yard Energized 1,3,12,13

EDG-A Train A emergency diesel Diesel Generator DG Bldg. On 1,3, 8A,10, 12
generator

EDG-B Train B emergency diesel | ool Generator | DG Bldg. On 1,3, 88, 10, 12
generator

LC-1 Non-safety 480 V load Load Center Turbine Bldg. EI. 0 Energized 1,3 12
center ft

LC-A Train A 480 V load center | Load Center iwnchgear Room Energized 1, 3,10

LC-B Train B 480 V load center | Load Center Swnchgear Room Energized 1,311

SST-1 NonTsafety station Transformer Turbine Bldg. EI. 0 Energized 12
service transformer F

SST-A Train A station service Transformer Switchgear Room Energized 10
transformer A

SST-B Train B station service Transformer Switchgear Room Energized 11
transformer B

MCC-1 Non-safety 480 V motor | Motor Control Turbine Bldg EI. 0 Energized 12
control center Center Ft

MCC-A1 Train A 480 V motor Motor Control SWG Access Energized 9.10
control center Center Room

MCC-B1 Train B 480 V motor Motor Control SWG Access Energized 9 11
control center Center Room

BC-1 Non-safety battery Battery Charger Turbine Bldg EI. O Energized 12
charger Ft

BC-A Train A battery charger Battery Charger iwnchgear Room Energized 9,10

BC-B Train B battery charger Battery Charger SWItchgear Room Energized 911

BAT-1 Non-safety battery Battery Turbine Bldg El. 0 Available 12,15

Ft






Equipment

Desired

Target Loss

D Equipment Description | Equipment Type Location Pgtsa:iuosn/ Locations
BAT-A Train A battery Battery Battery Room A Available 5,10
BAT-B Train B battery Battery Battery Room B Available 6,11
DC BUS-1 | Non-safety 250 VDC bus | DC Bus 'II:';erine Bldg El. 0 Energized 12
DC BUS-A | Train A 125 VDC bus DC Bus i""imhgear RooM | Energized 10
DC BUS-B | Train B 125 VDC bus DC Bus SWitChgear RoOM | Eergized 11
PNL-A Train A 125 VDC panel Panel board iwitchgear Room Energized 10
PNL-B Train B 125 VDC panel Panel board Switchgear Room Energized 11
INV-A Train A inverter Inverter iwitchgear Room Energized 3,910
INV-B Train B inverter Inverter Switchgear Room Energized 3,911
VITAL-A | Train A 120 VAC vital bus | 120VAC Bus g\c’)\gGmAccess Energized 9,10
VITAL-B | Train B 120 VAC vital bus | 120VAC Bus SWG Access Energized 9,11

Room






T Q B U F X Class Name
Transient RCS Secondary Injection Feed and Recirculatio
Integ rity heat removal Bleed n
OK
OK
HPSI-6
SHR-1 CD TRA-1
FB-1
TRANS cb TRA-2
OK
HPSI-6
INDLOCA CcD TRA-3
HPI-1S
CD TRA-4

Figure 1: Transient Event Tree






ENTRY ISLOCA Class Name
Event tree Interfacing
entry point Systems LOCA
OK
ISLOCA
CD/LERF ISLOCA

Figure 2: ISLOCA Event Tree












INTERNAL EVENTS FAULT TREE MODEL

ICORE DAMAGE SEQUENCESY

[

PAGE 1

[

I

I

1

CORE DAMAGE SEQUENCE

CORE DAMAGE SEQUENCE

CORE DAMAGE SEQUENCE

CORE DAMAGE SEQUENCE

INTERFACING SYSTEMS

[

CORE DAMAGE SEQUENCE
TRA-1 (FAILED
BRANCHES)

TRA-1F

1

CORE DAMAGE SEQUENCE
TRA-1 (SUCCESS
BRANCHES)

[ 1
TRANSIENT INITIATING Insufficient flow Failure of feed and INDUCED LOCA
EVENTS from HPI system bleed cooling
during recirculation
Page 6 Page 16 Page 15 Page 7

FAILURE OF SECONDARY
HEAT REMOVAL

Page 9

TRA-1 TRA-2 TRA-3 TRA-4 LOCA
TRA-2 TRA-3 TRA-4 ISLOCA
A /N AN
Page 3 Page 4 Page 5

[

1

Interfacing Systems
LOCA at RCS/LPI
Interface (2 MOVs and
1 check valve in

Interfacing Systems
LOCA at RCS/CCW
interface (Reactor
Coolant Pump Cooler

4

SEft

t 1.00E-07

Fpttt

t 1.00E-07

Interfacing Systems

LOCA at RCS/RHR

Interface (2 MOVSs in
series)

t 1.00E-07






INTERNAL EVENTS FAULT TREE MODEL

LERF SEQUENCES

LERF

INTERFACING SYSTEMS
LOCA

Page 1

PAGE 2





INTERNAL EVENTS FAULT TREE MODEL

PAGE 3

CORE DAMAGE SEQUENCE

TRA-2

Page 1

CORE DAMAGE SEQUENCE
TRA-2 (FAILED
BRANCHES)

TRA-2F

CORE DAMAGE SEQUENCE
TRA-2 (SUCCESS
BRANCHES)

TRA-2S

TRANSIENT INITIATING
EVENTS

Failure of feed and
bleed cooling

INDUCED LOCA

/\

Page 6

FAILURE OF SECONDARY
HEAT REMOVAL

SHR-1

/\

Page 9

Page 15

INDLOCA

Page 7





INTERNAL EVENTS FAULT TREE MODEL

Page 1

CORE DAMAGE SEQUENCE
TRA-3

PAGE 4

CORE DAMAGE SEQUENCE

TRA-3 (FAILED
BRANCHES)

TRA-3F

CORE DAMAGE SEQUENCE

TRA-3 (SUCCESS
BRANCHES)

TRA-3S

TRANSIENT INITIATING
EVENTS

during recirculation

Insufficient flow
from HPI system

Insufficient flow

from HPI system

during injection
(ECCS Actuation)

/\

Page 6

HPI-6

/\

Page 16

INDUCED LOCA

INDLOCA

Page 7

Page 5






Page 1

INTERNAL EVENTS FAULT TREE MODEL

Il

CORE DAMAGE SEQUENCE
TRA-4

I

1

TRANSIENT INITIATING
EVENTS

INDUCED LOCA

Insufficient flow

from HPI system

during injection
(ECCS Actuation)

Page 6

I

Insufficient flow

from HPIA during

injection (ECCS
Actuation

HPI-45

I

1

1

Insufficient flow
from HPIAB during
injection (ECCS
Actuation

HPI-3S

A

PAGE 5

I

T

T

1

Insufficient flow to
HPI suction

FAILURE OF HPI-A

Insufficient flow to
HPI suction

FAILURE OF ECCS
ACTUATION SIGNAL

FAILURE OF HPI-B

MOV-9 FAILS TO OPEN

Page 17
I

HPI-100

Page 19
1

FAILURE OF ECCS
ACTUATION SIGNAL

MOV-1 FAILS TO OPEN

ECCS-ACT

Page 5

HPI-101

Page 18

/N

Page 5

Page 17

ECCS-ACT

)

HPI-200

Page 20

I

1

PRESSURE TRANSMITTER
PT-1 FAILS LOW

LOSS OF POWER ON 120V
BUS B

1.00E-03

EPS-120VBUSB

I

1

LOSS OF POWER ON 125V
DCBUSB

FAILURE OF 120V BUS B
INVERTER

T

T

EPS-125VDCBUSB

l

EPS-120VBUSBINVF

Page 23

Q 1.00E-03

120V BUS B FAULT

EPS-120VBUSBF

1.00E-03

HPI-201

Page 20






INTERNAL EVENTS FAULT TREE MODEL PAGE 6

TRANSIENT INITIATING
EVENTS
TRANS
Page 1
Page 3
Page 4 ]
B see[a x=ref I
REACTOR TRIP REACTOR TRIP WITH

PORV OPENING

t 1.00E-01 t 1.00E-03

LOSS OF MAIN PARTIAL LOAD
FEEDWATER REJECTION

t 1.00E-02 t 1.00E-03

LOSS OF COMPONENT STEAMLINE/FEED LINE
COOLING WATER (CCW) BREAK UPSTREAM OF
MAIN STEAM ISOLATION
VALVE

t 1.00E-03 t 7.35E-03





INTERNAL EVENTS FAULT TREE MODEL

INDUCED LOCA

Page 1
Page 3
Page 4

INDLOCA

see x-ref

PAGE 7

INDUCED STUCK-OPEN
PORV

PORVOPEN

A

REACTOR TRIP WITH PORV FAILS TO
PORV OPENING RE-CLOSE AFTER
PRESSURE CHALLENGE

%T25 PORVOPEN1

t 1.00E-03
[

INDUCED RCP SEAL LOCA

I
RECPSEALLOCA

Page 22

FAILURE OF COMPONENT RCP SEAL LOCA GIVEN
COOLING WATER LOSS OF CCW
RCP-2
Page 8

PARTIAL LOAD
REJECTION

CLOSE

PORV AQV-1 fails to

LOSS OF COMPONENT
COOLING WATER (CCW)

FAILURE OF COMPONENT
COOLING WATER AFTER
TRIP

%T23
t 1.00E-03

AOV-1_FTC

1.00E-03

%T15
t 1.00E-03

CCW_FAILS

1.00E-03






INTERNAL EVENTS FAULT TREE MODEL

RCP SEAL LOCA GIVEN
LOSS OF CCW

RCP-2

Page 7 '

RCP SEAL LOCA GIVEN
LOSS OF CCW AND
SUCCESSFUL RCP TRIP

OPERATOR FAILS TO
TRIP REACTOR COOLANT
PUMP

RCPSEAL

. 1.00E-03

1.00E-01

PAGE 8





INTERNAL EVENTS FAULT TREE MODEL PAGE 9
]
FAILURE OF SECONDARY
HEAT REMOVAL
SHR-1
Page 3
Page 1 ‘
]
Insufficient flow STEAMLINE/FEED LINE
from MFW AND AFW BREAK UPSTREAM OF
MAIN STEAM ISOLATION
VALVE
SHR-2
t 7.35E-03
1
Insufficient flow Insufficient flow
from MFW from AFW
MFW-1 AFW-1
[ ] [ ]
LOSS OF MAIN MAIN FEEDWATER SYSTEM Insufficient flow Insufficient flow
FEEDWATER FAILURE AFTER REACTOR from Motor-driven AFW from Diesel-driven
TRIP pump A AFW Pump C

t 1.00E-02

MFWFAIL

‘ 1.00E-03

AFW-3 AFW-100

Page 10 Page 14

Insufficient flow
from Steam-driven AFW
Pump B

Page 11






INTERNAL EVENTS FAULT TREE MODEL

Insufficient flow
from Motor-driven AFW
pump A

AFW-3

Page 9 l

MOV-10 fails to open

PAGE 10

Insufficient flow
from Motor-driven AFW
pump A

AP

A

MOV-10 fails to open

LOSS OF POWER ON 480V Motor-driven AFW Pump
MCC Al A fails to run

LOSS OF POWER ON 4KV
BUS A

| Mov-10_FTO

| | Eps-somccal |

O 1.00E-03 ii ‘ 1.00E-03

Page 28

| EPS-AKVBUSA |

/\

Page 26
1

Motor-driven AFW Pump
A fails to start

LOSS OF POWER ON 125V
DC BUS A

AFWA-FTS

‘ 1.00E-03

EPS-125VDCBUSA

A\

Page 19






INTERNAL EVENTS FAULT TREE MODEL

Insufficient flow
from Steam-driven AFW
Pump B

AFW-2

Page 9 '

PAGE 11

MOV-11_FTO

Insufficient flow
from Steam-driven AFW
pump B

INSUFFICIENT STEAM TO
AFW PUMP B

AFW-11

A

MOV-11 fails to open

LOSS OF POWER ON 125V
DCBUS B

Steam-drivens AFW-B Steam-drivens AFW-B
fails to run fails to start

MOV-14 FAILS TO OPEN

MOV-15 FAILS TO OPEN

MOV-11_FTO

|  EPs-125vDCBUSB

Q 1.00E-03

Page 23

AFWB-FTR AFWB-FTS

. 1.00E-03 . 1.00E-03

AFW-16

Page 12

AFW-17

Page 13






INTERNAL EVENTS FAULT TREE MODEL

MOV-14 FAILS TO OPEN

AFW-16
Page 11

[

MOV-14 FAILS TO OPEN

LOSS OF POWER ON 125V
DC BUSB

| MOV-:LI4_FTO |

Q 1.00E-03

EPS-125VDCBUSB

AN

Page 23

PAGE 12





INTERNAL EVENTS FAULT TREE MODEL

MOV-15 FAILS TO OPEN

AFW-17
Page 11

[

MOV-15 FAILS TO OPEN

LOSS OF POWER ON 125V
DC BUSB

| MOV-:LIS_FTO |

Q 1.00E-03

EPS-125VDCBUSB

AN

Page 23

PAGE 13





INTERNAL EVENTS FAULT TREE MODEL

Insufficient flow
from Diesel-driven
AFW Pump C

AFW-100

PAGE 14

Page 9 '

|
MOV-18 fails to open

AFW-101

)

Insufficient flow
from Diesel-drivern
AFW Pump C

AFW-102

)

MOV-18 fails to open LOSS OF POWER ON 480V Diesel-drivern AFW Diesel-drivern AFW
MCC B1 Pump C fails to run Pump C fails to start
| | | |
| mov-18_ FTO | | Eps-somccBl | | AFWC-FTR | | AFWC-FTS |

Q 1.00E-03 ii

Page 29

Q 1.00E-03 Q 1.00E-03






INTERNAL EVENTS FAULT TREE MODEL

|

Failure of feed and
bleed cooling

Page 3
Page 1 ‘

PAGE 15

[

Insufficient flow
from HPI system
during injection

[

1

I

1

PORV AOV-1 fails to Operator fails to
open establish feed an
bleed cooling
RCS-1

1.00E-01

[

I

Insufficient flow

Insufficient flow

PORYV AOV-1 fails to

LOSS OF POWER ON 120V

BUS A

from HPIA during
injection

from HPIB during
injection

open

Page 20

[ 1

Insufficient flow to FAILURE OF HPI-A

HPI suction

Page 17 Page 19

AQOV-1_FTO

1.00E-03

EPS-120VBUSA

[

1

1

LOSS OF INSTUMENT AIR

Page 21

)

[

1

LOSS OF POWER ON 125V

FAILURE OF 120V BUS A

AIR COMPRESSOR 1

LOSS OF POWER ON 480V

DC BUS A INVERTER FAILS TO RUN LOAD CENTER 1
I I I
EPS-125VDCBUSA EPS-120VBUSAINVF | [ comp-1FTR | EPS-480VLC1

Page 19

O 1.00E-03

MOV-1 FAILS TO OPEN

HPI-101

Page 18

120V BUS A FAULT

EPS-120VBUSAF

1.00E-03

O 1.00E-03

/\

Page 30






INTERNAL EVENTS FAULT TREE MODEL

Insufficient flow
from HPI system
during recirculation

Page 4
Page 1

Operator fails to
switch over to
recirculation

1.00E-01

Insufficient flow
from HPI pumps during
recirculation

Insufficient flow
from HPIA during
recirculation

PAGE 16

Insufficient flow
from HPIB during
recirculation

HPIA fails to run

Insufficient flow to HPIB fails to run
HPI suction

(RECIRCULATION)

Insufficient flow to
HPI suction
(RECIRCULATION)

HPIA_FTR

1.00E-03

HPI-10
‘ . 1.00E-03

HPIB_FTR

HPI-10

Page 22
1 [

Page 22
1

LOSS OF POWER ON 4KV
BUS A

LOSS OF HVAC COOLING
TO HPI PUMP A ROOM

LOSS OF POWER ON 4KV
BUS B

LOSS OF HVAC COOLING
TO HPI PUMP B ROOM

I
EPS-4KVBUSA

Page 26

I
EPS-4KVBUSB

HPIA_HVAC

1.00E-03

Page 27

HPIB_HVAC

1.00E-03






INTERNAL EVENTS FAULT TREE MODEL

PAGE 17

Insufficient flow to
HPI suction
HPI-5
Page 20
Page 5 ‘
Page 15
see x-ref

Insufficient flow
from RWST

MOV-2 fails to close

HPI-20

Failure ot isolate
normal charging flow
path

HPI-302

a

[
MOV-5 fails to open

HPI-300

A

Page 21

MOV-6 fails to open MOV-2 fails to close

LOSS OF POWER ON 480V

MCC B1

HPI-301

|

EPS-480MCCB1 |

1.00E-03

A

MOV-5 fails to open LOSS OF POWER ON 480V
MCC A1

MOV-6 fails to open LOSS OF POWER ON 480V
MCC B1

I
EPS-480MCCAL |

|

1.00E-03

Page 28

I
EPS-480MCCB1 |

|

1.00E-03

Page 29

Page 29






INTERNAL EVENTS FAULT TREE MODEL

MOV-1 FAILS TO OPEN

Page 15
Page 5

HPI-101

MOV-1 FAILS TO OPEN

LOSS OF POWER ON 480V
MCC Al

| MOV-Il_FTO |

Q 1.00E-03

| EPS4BOMCCAL |

A\

Page 28

PAGE 18





INTERNAL EVENTS FAULT TREE MODEL

|
FAILURE OF HPI-A

HPI-100

Page 15
Page 5 A

PAGE 19

HPIA fails to run

HPIA fails to start LOSS OF POWER ON 4KV
BUS A

LOSS OF POWER ON 125V
DC BUS A

HPIA_FTR

‘ 1.00E-03

I
EPS-4KVBUSA |

|

‘ 1.00E-03

Page 26

L EPS-125VDCBUSA

J

Page 1
A Page 10

LOSS OF POWER TO 125V
DC BUS A

FAULT ON 125V DC BUS
A

EPS-125VDCBUSAINP | | EPS-125VDCBUSAF

O 1.00E-03

LOSS OF POWER FROM
BATTERY CHARGER A

FAILURE OF BATTERY A

EPS-BCA

Page 33

EPS-BATA

1.00E-03





INTERNAL EVENTS FAULT TREE MODEL

Insufficient flow
from HPIB during
injection

HPI-3

Page 15 l

PAGE 20

Insufficient flow to MOV-9 FAILS TO OPEN

HPI suction

HPI-5 HPI-201

| Page 5

Page 17

A

FAILURE OF HPI-B

Page 5

HPI-200

MOV-9 FAILS TO OPEN

LOSS OF POWER ON 480V
MCC B1

HPIB fails to run

LOSS OF POWER ON 4KV
BUS B

| Mov-sla_FTo |

O 1.00E-03

| £PS-480MCCB1 |

AN

Page 29

HPIB_FTR

. 1.00E-03

| EPSAKVBUSB |

/\

Page 27
1

HPIB fails to start

LOSS OF POWER ON 125V
DC BUS B

HPIB_FTS

‘ 1.00E-03

EPS-125VDCBUSB

AN

Page 23






INTERNAL EVENTS FAULT TREE MODEL PAGE 21

Failure ot isolate
normal charging flow
path

HPI-500
Page 17

[ ]
AQV-3 FAILS TO CLOSE LOSS OF INSTUMENT AIR

I
| Aov-3_FrC | A

Q 1.00E-03

LOSS OF POWER ON DC
PANEL A

=

Page 15

I
| Eps-DCPNLA |

/\

Page 31






INTERNAL EVENTS FAULT TREE MODEL PAGE 22

Insufficient flow to
HPI suction
(RECIRCULATION)

HPI-10

A

Page 16
Page 16

INSUFFICIENT FLOW FOM
CONTAINMENT SUMPS

INSUFFICIENT FLOW
FORM RHR PUMP B

FAILURE OF COMPONENT
COOLING WATER

Failure to isolate
Injection storage

tank
HPI-21 HPI-400 CCwW HPI-22
Page 7

Page 23
1

MOV-3 fails to open

HPI-303

A

MOV-4 fails to open

HPI-304

A

MOV-5 fails to close

MOV-6 fails to close

HPI-305

Page 24

MOV-3 fails to open

LOSS OF POWER ON 480V
MCC A1

MOV-4 fails to open

LOSS OF POWER ON 480V
MCC B1

|

EPS-480MCCAL |

1.00E-03

Page 28

|

1.00E-03

EPS-480MCCB1 |

Page 29

/\ /\

Page 25






INTERNAL EVENTS FAULT TREE MODEL

PAGE 23

INSUFFICIENT FLOW
FORM RHR PUMP B

HPI-400

A

RHR PUMP B FAILS TO
START

RHR PUMP B FAILS TO
RUN

LOSS OF POWER ON 4KV
BUS B

LOSS OF POWER ON 125V
DCBUS B

LOSS OF RHR PUMP B
ROOM HVAC COOLING

RHRB-FTS

‘ 1.00E-03

RHRB-FTR

‘ 1.00E-04

I
| EPS-akvBUSB |

/\

Page 27

ex-=ref
.- seT

L EPS-125VDCBUSB
Page 13

Page 12
Page 11

RHRB-HVAC

‘ 1.00E-03

LOSS OF

POWER TO 125V

FAULT ON 125V DC BUS
DCBUS B B

EPS-12

5VDCBUSBINP | |

EPS-125VDCBUSBF

Q 1.00E-03

Page 34






INTERNAL EVENTS FAULT TREE MODEL

MOQV-5 fails to close

Page 22

MOV-5 fails to close

LOSS OF POWER ON 480V
MCC Al

| MOV-\IE_FTC |

Q 1.00E-03

| EPS4BOMCCAL |

A\

Page 28

PAGE 24





INTERNAL EVENTS FAULT TREE MODEL

MOQOV-6 fails to close

Page 22

MOV-6 fails to close

LOSS OF POWER ON 480V
MCC B1

| MOV-(IS_FTC |

Q 1.00E-03

| EPS-480MCCBL |

A\

Page 29

PAGE 25





INTERNAL EVENTS FAULT TREE MODEL

PAGE 26

LOSS OF POWER ON 4KV
BUS A

Page 19
Page 28
Page 10

I
EPS-4KVBUSA

see x-ref

LOSS OF POWER TO 4KV

4KV BUS A FAULT

LOSS OF POWER ON DC

BUS A PANEL A
I I I
EPS-4KFBUSA-OSP | | EPs-avBUSAF | | Eps-ncpnLA |
Q 1.00E-03 f E
Page 31

LOSS OF OFFSITE POWER
TO 4KV BUS A

I
EPS-OSP-A

FAILURE OF DIESEL
GENERATOR A

[

FAILURE OF START-UP
TRANSFORMER (SUT)

LOSS OF OFFSITE POWER
INITIATING EVENTS

FAILURE OF DIESEL
GENERATOR A

LOSS OF POWER ON DC
PANEL A

SUTF |

LOSP-INIT

‘ 1.00E-03 ii

Page 30

|

| Eps-cpnLA |

‘ 1.00E-03






INTERNAL EVENTS FAULT TREE MODEL

PAGE 27

LOSS OF POWER ON 4KV
BUS B

Page 29
Page 20
Page 23

I
EPS-4KVBUSB

see x-ref

LOSS OF POWER TO 4KV

4KV BUS B FAULT

LOSS OF POWER ON DC

BUS B PANEL B
I I I
EPS-4KFBUSB-OSP | | Eps-avBusBF | | Eps-ceniB |
Q 1.00E-03 f E
Page 32

LOSS OF OFFSITE POWER
TO 4KV BUS B

I
EPS-OSP-B

FAILURE OF DIESEL
GENERATOR B

[

FAILURE OF START-UP LOSS OF OFFSITE POWER FAILURE OF DIESEL LOSS OF POWER ON DC
TRANSFORMER (SUT) INITIATING EVENTS GENERATOR B PANEL B
I I
SUTF | Losp-NIT | EPS-DGBF | Eps-ncpnLB |
‘ 1.00E-03 ii ‘ 1.00E-03 ii
Page 30 Page 32





INTERNAL EVENTS FAULT TREE MODEL

LOSS OF POWER ON 480V
MCC A1

Page 33

I
EPS-480MCCAl

Page 24
Page 22

e x-ref
seT

PAGE 28

LOSS OF POWER ON 480V
LOAD CENTER A

480V MCC Al FAULT

EPS-480VLCA | | EPs-480vMCCA1F

Q 1.00E-03

LOSS OF POWER ON 4KV
BUS A

480V LOAD CENTER A
TRANSFORMER FAILS

| EPs-akvBUSA | |

EPS-480VLCAXTF

AN

Page 26

O 1.00E-03

FAULT

480V LOAD CENTER A

| EPs-as0vL

CAF |

O

1.00E-03





INTERNAL EVENTS FAULT TREE MODEL

PAGE 29

LOSS OF POWER ON 480V
MCC B1

Page 14

I
EPS-480MCCB1

Page 25
Page 22
N se? X=ref

LOSS OF POWER ON 480V
LOAD CENTER B

480V MCC B1 FAULT

EPS-480VLCB | |

EPS-480VMCCB1F

Q 1.00E-03

480V LOAD CENTER B
FAULT

480V LOAD CENTER B
TRANSFORMER FAILS

EPS-480VLCBF | |

EPS-480VLCBXTF

O 1.00E-03

O 1.00E-03

BUS B

LOSS OF POWER ON 4KV

| EPs-akvBUSB |

AN

Page 27





INTERNAL EVENTS FAULT TREE MODEL PAGE 30

LOSS OF POWER ON 480V
LOAD CENTER 1

|
EPS-480VLC1

Page 15
[ 1
LOSS OF POWER ON 4KV 480V LOAD CENTER 1 480V LOAD CENTER 1
BUS 1 FAULT TRANSFORMER FAILS
I I I
EPS-4KVBUS1 |  EpsasoviciF | | EPs-480vLCIXTF
Q 1.00E-03 Q 1.00E-03
[ 1
FAILURE OF UNIT 4KV BUS 1 FAULT LOSS OF OFFSITE POWER
AUXILIARY TRANSFORMER INITIATING EVENTS
(UAT)
I
UATF | Eps-avBusiF | LOSP-INIT
Page 26
. 1.00E-03 Q 1.00E-03 p 06 27
[ 1
PLANT-CENTERD LOSS OF | | | WEATHER-CENTERD LOSS
OFFSITE POWE OF OFFSITE POWE
INITIATING EVENT INITIATING EVENT

t 1.00E-02 t 1.00E-04

GRID-CENTERD LOSS OF
OFFSITE POWE
INITIATING EVENT

t 1.00E-03





INTERNAL EVENTS FAULT TREE MODEL PAGE 31

LOSS OF POWER ON DC
PANEL A
I
EPS-DCPNLA
Page 26
Page 26
Page 21
[ ]
FAULT ON 125V DC LOSS OF POWER ON 125V
PANEL A DC BUS A
I I
EPS-125VDCPNLAF | |  EPS-125VDCBUSA-C
Q 1.00E-03
[ ]
FAILURE OF BATTERY A FAULT ON 125V DC BUS
A
I I
| EpsBATA | EPS-125VDCBUSAF

Q 1.00E-03 Q 1.00E-03





INTERNAL EVENTS FAULT TREE MODEL PAGE 32

LOSS OF POWER ON DC
PANEL B

I
EPS-DCPNLB

Page 27
Page 27

FAULT ON 125V DC LOSS OF POWER ON 125V
PANEL B DC BUS B

I I
EPS-125VDCPNLBF | |  EPS-125VDCBUSB-C

Q 1.00E-03
[ |

FAILURE OF BATTERY B FAULT ON 125V DC BUS
B

I I
| epsBATB | EPS-125VDCBUSBF

Q 1.00E-03 Q 1.00E-03






INTERNAL EVENTS FAULT TREE MODEL

LOSS OF POWER FROM
BATTERY CHARGER A

EPS-BCA
Page 19

[

FAILURE OF BATTERY LOSS OF POWER ON 480V
CHARGER A MCC A1
I I
| Eps-BCcAF | | EPs-asomccAl |

Q 1.00E-03

A\

Page 28

PAGE 33





INTERNAL EVENTS FAULT TREE MODEL PAGE 34

LOSS OF POWER TO 125V
DC BUS B

EPS-125VDCBUSBINP
Page23

LOSS OF POWER FROM FAILURE OF BATTERY B
BATTERY CHARGER B

[ersoars |

‘ Q 1.00E-03

FAILURE OF BATTERY LOSS OF POWER ON 480V
CHARGER B MCC B1
I I
| Eps-BCBF | | Eps-somccel |

Q 1.00E-03 ii

Page 29






TASK 7- DEMONSTRATION

METHOD 1 -BASIC EVENTS SET TO “TRUE” OR “ONE”

File Edit View Tools Calculate Help

D a=w X E

Run  Scenario . Description Fire Zone :?mﬁ‘";'zgﬂw g:;e;ty E;’Lg;m’ EEE:n CCDP CDF  Sereered
0 [ Fire Avea 1 FAl 263E03 | 0L.OE+0D T0ED0  |10E=00 |268E03  No
0 [Fa0 Fire Avea 10 FAD 496E03 | DLOE-DD 12301 [14E02 | 635E05 No
0 [Fan Fire Area 11 FATT GIE03 | LOE+DD TOE400  [10E<00 |GO3E03 | No
Bl [Faiz Fire Area 12 FA12 812604 | DOE+DD 10E400  [10E=00 |812E04 No
[ |Fa13 Fire Area 13 FA13 638E04 |0.0E+D0 436E02 |199E02 | 139E05 No
[ |Fats Fire Area 15 FA1S GE6ED4 | 0L.OE+DD 4E5E04  |485E04 |323ED7 No
0 [Fa2 Fire Avea 2 FA2 SO7ED4 | DOE+DD TA7ED1 [13E02  1.05E05 Mo
0 |3 Fire Avea 3 FA3 SO7ED4 | DOE+DD TOE4D0  |10E:00 |B07E04 No
[ |Faa Fire Area 4A FAA 4TI |DOEDD T05E02  [101E-02 | 476ED6  No
[ [Fass Fire Area 4B FA4B 7IEM | DOE-D0 105E01  |422602 | 30SE05 No
[ |Fas Fire fvea 5 FAS S0E04  |0OE+D0 145E02  [14E02 | 7.01E06 Mo
1 |Fas Fire fvea 6 FA6 S0E04  |0OE+D0 2M4E02  |20E02 | 10E05 | No

Status for scenario: FA-S

PORV

Diesels ELECTRIC POWER

| Displayed CDF = 1

Figure 1: FIRE SCENARIO RESULTS SUMMARY AND SYSTEM STATUS (METHOD 1)





S
L e - )

55 Zone_to_Raceway

Zone - | ToEvent

il AFWA-FTS
|FA-L AFWB-FTS
|FA1 AFWC-FTR
|FA1 AFWC-FTS
|FA1 ANN-1_FH
|FA1 AOV-1_FTO
|FA1 AOV-1_TO
|FA1 AQV-2-FTC
FAL AOV-2-TC
 |FAa1 AOV-3-FTC
|FA1 AOV-3-TO
 |FA1 AOV-4 TO
FA1 EPS-480VLCIF
|FA1 EPS-480VLC2F
|FA1 EPS-480VLCAF
|FAa1 EPS-480VLCBF
|FA1 EPS-4VBUS1F
 |FA1 EPS-4VBUS2F
FAL EPS-AVBUSAF
 |FA1 EPS-4VBUSBF
|FA1 EPS-DGAF

|FA-1 EPS-DGBF

& |

TaType

(o B = R = R = R S o e Y = B o o e = 8 o o T R = B o R - = R I |

- | Unknown - ClicktoAdd -

Figure 2: SCENARIO TO BASIC EVENT MAPPING TABLE (METHOD 1)

Figure 3: SCENARIO DEFINITION (METHOD 1)

Scenario | Additional Information
Scenario: FA-1 Hide Additional Model Impacts
Scenario Description:  Fire Area 1 [ Spurious Events ] [ Altersd Everts
[Dperatm Action Changes ] | Fragility Events
Fire Zonels). FA [ | [ Select Affected Equipment
Recovery Rule File; g
Madifiers Calculation Options
Ignition Frequency: 268ED3 Name: [T Run
MNon-Suppression Prabability: Name: [C] Include unknown items
[] Credi Fire Wrap
Severity Factor: i} Name: |
Fire Duration in Hours: |0
Calculation Results Scenario Type
CCDP: 1.E=00 Guararteed Failure @ Fire
CDF: 2BBED3 (71 Flooding
= (1 Seismic
[l Soreened View CCDP Cutsets | | View Ones Cutsets






C:\Users\Richard Ana

Documents\Proje

File Find View Options Help
| [COF = 1.967E-02 (16 cutsels]

1.000E-02
1.000E-03
1.000E-03
1.000E-03
1.000E-03
1.000E-03
1.000E-03
1.000E-03
1.000E-03
1.000E-03
1.000E-03
1.000E-08
1.000E-06

A0Y-4_TO
APwBFTR
APWBFTS
AOY1_FTC
AOV_TOD

EP
MOW-11_FTO
MOY-14_FTO
MOY-16_FTO
PT1_FH
COW_FAILS
COW_FAILS
COW_FAILS

EPS-125VDCBLISEF
S.BATE

OPER-7
EFS-125YNSDCEUSF
EPS-5B

Cutset 12

Display  View

4

CDF I

ICUF(E DAMAGE SEQUENCES

Il

Figure 4: RESULTS PRESENTATION (METHOD 1)





METHOD 2 - FIRE INITIATING EVENTS INSERTED IN FAULT TREE LOGIC
— SINGLE-TOP CDF/LERF

p or -V
File Ophons ools AddIns Help

Slew B £

List Of Equipment Removed From Service as of 10/15/2009 09:33
Item Tupe oos Diescription FRA Note

Diesels ELECTRIC POWER

Figure 5: RISK MONITOR PANEL (METHOD 2)





File Display View Flags Help

; 2 BBE-04 ; 1.88E-04 ! 1.00E-04 ; 1.88E-04
n

—

FE-04

; 2BBE-04 ; B07E-04
4

Figure 6: FAULT TREE EXAMPLE (METHOD 2)






@ ChUsers\Richard Anoba\Documents\Projects\EPRTV2011 Fire PRA Training\Task 7 Demch\E

File Find View Options Help
COF = 7.282E-03 [1362 cutsets)
4.189E-03] %Fa-9

B120E-04  EFAZ

B.072E-04  EFA-3

4.729E-04  EFA-4L

2E79E-04  ECEE

F047E-05  EFA-GE A0v-4_TO
B.O25E-05  EFA-11 a0v-4_TO
5.880E-05 ETE OFER-4

4.953E-05  EFA-10 A00-4_TO
1.000E-05 %:T15 a4 TO
1.000E-05 %:T15 OPER-7

BO0F2EDE  EFA-Z a0v-4_TO
8.000E-0B  %:T1 Alv-4_TO OFER-4
7350E-06  ETE A0V-1_FTO
7.350E-06  ETE A0V-3 FTC
7.350E-06  ETE COW_FAILS
7.350E-06  ETE COMP1_FTR
7350E0E ETE EPS-1200WBLISAF
F350E-0E ETE EPS-1200WBLISAINYF
F360E-0E ETE EPS-120WBUISBEF
7360E-0E ETE EPS-120WBLISBINYF
7350E-06  ETE EPS-125VDCBLSAF
7.350E-06  ETE EPS-125VDCBLUSEF
7.350E-06  ETE EPS-125WDCPHLAF
7.350E-06  ETE EFS-128DCPHLEF
7350E0E ETE EPS-4200WLCTF
F350E-0E ETE EPS-480WLCTTF
F360E-0E ETE EPS-420VLCAF
7360E-0E ETE EPS-480VLCALTF
7350E-06  ETE EPS-430WLCEF
7.350E-06  ETE EPS-430WLCERTF
7.350E-06  ETE EPS-4300WMCCATF
7.350E-06  ETE EFS-48WMCCE1F
7350E0E ETE EPS-4WBLISTF
F350E-0E ETE EPS-4WBLISAF
F360E-0E ETE EPS-4WBLISBF
7360E-0E ETE EPS-BATA
7350E-06  ETE EPS-BATE
7.350E-06  ETE MOY-13_TC
7.350E-06  ETE MOY-2_FTC
7.350E-06  ETE MOY-3_TO
7350E0E ETE MON-4_TO
F350E-0E ETE MOV-5_FTC

Figure 7: EXAMPLE RESULTS (METHOD 2)





METHOD 3 - EVENT TREE WITH FIRE COMPARTMENT HOUSE EVENTS
INSERTED IN FAULT TREE

®  Event Tree Editor - FIREETG:

v v [ HIE ENEIEENEISIOL

FIRE EVENT TREE ; FIRE AREA 8B

F»’-\ 8B END-STATE-NAMES

FIRE - FIRE EVENT TREE 2010/09/23 Page2

| Top: %6FA-8A Desc. : : FIRE AREA 84

Figure 8: EXAMPLE FIRE EVENT TREE (METHOD 3)

— ==t x|

®  Event Tree Editor - BRIDGE.ETG =

- i1 MEIE

2010/09/25 Page 1

Figure 9: EXAMPLE BRIDGE TREE (METHOD 3)





5 —
i ' Event Tree Editor - TLETG
- i

Figure 10: INTERNAL EVENT TREE (METHOD 3)

2010/09/24

£ Linkage Rules Editor - (SNPP, FIRE) W A ———-.

File Edit Search Window List Help -

Xal=E | &@=al Qled ms/mE

<% ~RULES.TMP EI@

If %FA-8L Then
eventree (FIRE)=TRUE (IE_FA-84) ;endif
If £FA-8B Then
eventree (FIRE)=TRUE (IE_FA-8B);endif

L
F<eof>>

Figure 11: FIRE EVENT TREE LINKAGE RULES





¢ Linkage Rules Editor - (SN

File Edit Search Window List Help

x|Q=(@l o &ml@ Qe =80

s

[f FIRE-T4 Then .
eventree (T4)=TRUE (IE T4);endif

If FIRE-T6 Then

eventree (T6)=TRUE (IE_Té&) ;endif

If FIRE-T15 Then

eventree (T15)=TRUE (IE T15);endif

If FIRE-T23 Then

eventree (TZ23)=TRUE (IE T23);endif

If FIRE-T25 Then

eventree (T25)=TRUE (IE_T25) ;endif

<<eof>>

II.'| |p"‘.l'\. I'I____l. I

[ [
Figure 12: BRIDGE TREE LINKAGE RULES





Edit Fault Tree Logic - (SMPP, SHR-. T —

&-# shr-1 OR FAILURE OF SECONDARY HEAT REMOVAL —
5. shr-2 AND wspreps

il afw-1 AND Insufficient flow from AFW %CE-3

mfw-1 OR Insufficient flow fram MFW % CHE-S

@ EFA-8A  (0.000E+000) %CBE

¢ IE_FABB  (0.000E+000) %F A1

(D ET4  (0.000E+000) by B
f.(D) MPWFALL  (L.00OE-003) MAIN FEEDWATER SYSTEM FAILURE AFTER REACTOR TRIP e
taskd_mfw-100 OR 4 i o
(@ AOV-4.TO  (1.000E-002) AOV-4 TRANSFERS OPEN
(D IET6  (0.000E+000)

] >

Gate -
%FA-BA Ll
%FA-B8
%T1
%T15
%T23
%T25
%T4

Fault Tree
YeFA-BA
%FA-3B
%T1
%T15
%T23
%T25
%%T4

[ »

Ok I Cancel | Report |

Figure 13: FAULT TREE MODEL WITH INSERTED FIRE COMPARTMENT HOUSE EVENTS
(METHOD 3)





Full List | included In Siice | Bxcluded From Siice |

Min Cut  9.058E-010  Mum 481 100.00 %

Cut Set Frequency Yo

No. Per Year Total Ewvents

i 1.273E-010 14.11 TeFA-BA, AOV-1_TO, EPS-BATA, FIRE-T1 A
2 1.278E-010 14.11 %eFA-BA, AOV-1_TO, EPS-125VDCBUSAF, FIRE-T1 B
3 1.278E-010 14,11 %FA-BA, AOV-1_TO, EPS-125WDCPMLAF, FIRE-T1 =
4 1.278E-010 14.11 %FA-BA, EPS-BATA, FIRE-T1, PT-1_FH

5 1.278E-010 14.11 %FA-BA, EPS-125WDCBUSAF, FIRE-T1, PT-1_FH

[ 1.278E-010 14.11 %FA-BA, EPS-125WDCPMLAF, FIRE-T1, PT-1_FH

7 2 556E-011 282 %FA-BA, CCW_FAILS, FIRE-T1, OPER-2, OPER-7

8 2 556E-012 0.28 %FA-BA, CCW_FAILS, FIRE-T1, OPER-2, RCP2-FTT

9 2 556E-012 028 %FA-BA, CCW_FAILS, FIRE-T1, OPER-2, RCP1-FTT

10 2 556E-012 028 %FA-BA, CCW_FAILS, FIRE-T1, OPER-2, RCPSEAL

11 2 556E-012 028 %FA-BA, CCW_FAILS, EPS-125WNSDCBUSF, FIRE-T1, OPER-2

12 1.278E-012 D14 %FA-BA, EPS-BATB, FIRE-T1, OPER-5, PT-1_FH

13 1.278E-012 D14 %FA-BA, EPS-4VBUSBF, FIRE-T1, OPER-5, PT-1_FH

14 1.278E-012 D14 %FA-BA, EPS-4B0WVLCBXTF, FIRE-T1, OPER-5, PT-1_FH

15 1.278E-012 D14 %FA-BA, EPS-4B0WVLCBF, FIRE-T1, OPER-5, PT-1_FH

16 1.278E-012 D14 %FA-BA, EPS-4B0WMCCB1F, FIRE-T1, OPER-5, PT-1_FH

17 1.278E-012 D14 %FA-BA, EPS-125WDCBUSHEF, FIRE-T1, OPER-5, PT-1_FH

18 1.278E-012 D14 %FA-BA, EPS-125WDCPMLBF, FIRE-T1, OPER-5, PT-1_FH

19 1.278E-012 D14 %FA-84, AOV-3_FTC, FIRE-T1, OPER-5, PT-1_FH

20 1.278E-012 D14 %FA-84, AOV-1_TO, FIRE-T1, HPIB_FTS, OPER-5

21 1.278E-012 D14 %FA-BA, AOV-1_TO, FIRE-T1, HPIB_FTR, OPER-5

2 1.278E-012 D14 %FA-BA, AOV-1_TO, FIRE-T1, MOV-4_TO, OPER-5

23 1.278E-012 D14 %FA-B4, AOV-1_TO, FIRE-T1, WOV-E_FTO, OPER-5

24 1.278E-012 0.14 YeFA-BA, ADV-1_TO, FIRE-T1, MOV-8_FTO, OPER-S

25 1.2T8E-012 0.14 %FA-BA, AOV-1_TO, FIRE-T1, MOV-3_TO, OPER-5

25 1.278E-012 0.14 %FA-BA, AOV-1_TO, FIRE-T1, MOV-2_FTC, OPER-S

27 1.278E-012 0.14 %%eFAa-84, CCW_FAILS, FIRE-T1, HPIB_FTS, OPER-T

28 1.273E-012 0.14 %%FA-84, CCW_FAILS, FIRE-T1, HPIB_FTR, OPER-7

29 1.27T8E-012 0.14 %FA-BA, CCW_FAILS, FIRE-T1, MOV-4_TO, OPER-T

30 1.278E-012 0.14 %FA-BA, CCW_FAILS, FIRE-T1, MOV-5_FTO, OPER-T

<l 3

Slice By
Event Cutoff | Rule | View | Report | Save |
Close I Cancel |

Figure 14: EXAMPLE RESULTS (METHOD 3)





FIRE SCENARIO EXAMPLES

- Uy A e e ruuiumy

MOV-14, MOW-15
MOWV-17, MOW-18, MOV-18
MOV-13 / ALX. FEEDWATER PUMP A, PUMP C
A4 ACV-1 / MOW-11, MOV-10, MOV-18
O, O, /~ MOV-A1, Mov-A1,

5 b DD*"/

_ 004 /see petar
p I;,I MAIN FEED qoof BB
_.I.-" o
DG-A —| DG-B | |8 | &I I I
N (@

I I | E I I X $ I I I

| ELectricaL | Tureme anp | 32 | =3 | | |

I | mamrFeen | @5 | RXconROL | B | HPI+RHR | SW+ |

I I x| CB-1 I " I g‘é_"# I

CBE CB4 CB-2 CB-3 CB-&
TH RHR PUMP
L2 MOV-5
LI-1 —\\_\_\\ /_ /'_ — MOVE
Li4 —ahhh ﬁﬁfd—mgv.g
LI-3 —HB-D Dﬁ_ﬁ MOV-4
PUMP HPIA — [ — mov-1
PUMP HFIE —. | m [T Mov-2
ADV-2 —. ] AOV-3
MOV-2 —] o :
SNPP Drowirg Ho.:
— = m-— Mov-20 AD@
MOV-7 MOV-a
MAIN CONTROL ROOM et
DETAIL FROM -

ABOVE

MAIN CONTROL BOARD [ ———
1






Target Set

Items in the target set

Basis for selecting target set

ID
MCR-01 AOV-4 Steam Generator A fire affecting CB-2 and CB-4 can fail ability to
Atmospheric Dump depressurize the pressurizer and use of atmospheric
Valve dump valves for heat removal. A fire limited to these
AOV-1 PORV panels may have a significant CCDP.
MOV-13 PORYV lIsolation
Valve
PT-1 Pressurizer pressure
indication
MCR-02 AFW-A Motor driven AFW CB-3 contains post shutdown secondary cooling
pump A equipment controls. A fire affecting the equipment
AFW-C Motor driven AFW controlled from this panel may have a significant
pump C CCDP.
MOV-10 AFW discharge
valve
MOV-11 AFW discharge MOV-16, MOV-17, MOV-19, and A-1 screened in
valve component selection
MOV-14 AFW turbine steam
line isolation valve
MOV-15 AFW steam inlet
throttle valve
MOV-16 AFW test line
isolation valve
MOV-17 AFW test line
isolation valve
MOV-18 AFW C Pump
Discharge
MOV-19 AFW test line
isolation valve
A-1 AFW motor high
temp
MCR-03 HPI-A  High pressure safety | CB-5 contains a large number of safety related

injection pump A

HPI-B  High pressure safety
injection pump B

RHR-B RHR pump

AQV-2 (SOV-2) Letdown
isolation valve

AOQOV-3 (SOV-3) Charging
pump injection valve

MOV-1 HPI valve

MOV-2 VCT isolation valve

MOV-3 Cont. sump recirc
valve

MOV-4 Cont. sump recirc
valve

MOV-5 RWST isolation
valve

MOV-6 RWST isolation

component controls. A fire affecting the equipment
controlled from this panel may have a significant
CCDP.






Target Set

Items in the target set

Basis for selecting target set

ID
valve
MOV-7 RHR inboard suction
valve
MOV-8 RHR outboard
suction valve
MOV-9 HPI valve
LI-1 RWST level
LI-2 RWST level
LI-3 Cont. sump level
LI-4 Cont. sump level
TI-1 Letdown heat
exchanger outlet
temp
MCR-04 HPI-A  High pressure safety | The shortest distance between the controls of the HPI
injection pump A and AFW systems that can render the pumps from
HPI-B  High pressure safety | both system inoperable is the distance from MOV-15
injection pump B control switch to HPI-A control switch (i.e., CB-3 and
AOV-2 (SOV-2) Letdown CB-5 are affected by the same fire.) Loss of both
isolation valve systems may have a significant CCDP.
MOV-2 VCT isolation valve
LI-3 Cont. sump level
LI-4 Cont. sump level
AFW-A Motor driven AFW
pump A
AFW-C Motor driven AFW
pump C
MOV-14 AFW turbine steam
line isolation valve
MOV-15 AFW steam inlet
throttle valve
MCR-05 HPI-A  High pressure safety | The shortest distance between the controls of the HPI
injection pump A and RHR systems that can render the pumps from
HPI-B  High pressure safety | both systems inoperable is the distance from HPI-B
injection pump B control switch to RHR Pump control switch. Loss of
RHR-B RHR pump Control both systems may have a significant CCDP.
MOV-7 RHR inboard suction
valve
MOV-8 RHR outboard

suction valve

MCR-01 Quantification

The farthest distance between the postulated control devices on the board is 4 ft.
d=4ft=12m






Assumed non-qualified cables since a portion of the cables are non-
qualified. From Figure L-1 it is concluded:

[SFXPns]mcr-01 = 3.0E-03
Amcr-01 = 2.5E-03 x 3.0E-03 = 7.5E-06 per reactor year

Results

IGN: 2.50E-03
SF:

NSP: 3.00E-03
CCDP: 1.00E+00
CDF: 7.50E-06

Affected Equipment

MCR-01 Zone
AOV-1_FTC Basic Event
AOV-1 FTO Basic Event
AOV-1 TO Basic Event
AOV-4_TO Basic Event
MOV-13 FTC Basic Event
MOV-13 TC Basic Event
PT-1_FH Basic Event
PT-1 FL Basic Event





lgntion  Severty  Nen-Suppr. Ones Fun

Run  Scenario Description Fire Zone ccop CDF Screened

Frequency Factor Frobabilty  Result
FAS Fire Area 5 FAS 50E04  |D.OE+D0 14602 |7.01E06 No
FAS Fire Area 6 FAS 50E04  |DOED0 20602 |10EDS |MNe
FAT Fire Area 7 FAT 188E04 | 0.0E+00 229E02 |4.29E06 |No
FABA Fire Area 8A FASA 128E04 | 0.0E+00 14602 |1.79E06 |No
FA-88 Fire Area 8B FA-28 705603 |D.0E-D0 101E02 | 713805 |No
FAS Fire Area 9 FAS 268603 |D.OE+D0 10E+00 | 268603 |No
Mizin Control Room Scenario 1 MCRO01 25603 (DOE+D0  [30E03 | 1.0B+D0 10E+00 | 75ED6 |No
MCR02 Main Control Room Scenario 2 MCR02 26E03  [DOE-D0 |30E03  |1.36E03 43504 |374ED9 |No
MCR-03 Main Control Room Scenario 3 MCR-03 268E04 [DOESD0  [1O0EDT  1.91ED1 10EQR [27E07 |No
MCR-04 Main Control Room Scenario 4 MCR-04 268E-04 [DOE-D0 |10ED1  |B72ER2 11E02 | 236807 No
MCR-05 Main Control Room Scenario 5 MCR-05 496E03  |D.OED0 5.91E02 10E02  |4.98E05 |No

m

PORV

Diesels ELECTRIC POWER

MCR-02 Quantification
The farthest distance between the postulated control devices on the board is 2 ft.
d=2ft=0.6m

Assumed non-qualified cables since a portion of the cables are not
qualified. From Figure L-1 it is concluded:

[SFXPns]mcr-02 = 5.0E-03
Amcr-02 = 2.5E-03 x 5.0E-03 = 1.25E-05 per reactor year

Results

IGN: 2.60E-03
SF:

NSP: 3.00E-03
CCDP: 4.80E-04
CDF: 3.74E-09

Affected Equipment

MCR-02 Zone
AFWA-FTR Basic Event
AFWA-FTS Basic Event
AFWC-FTR Basic Event
AFWC-FTS Basic Event
MOV-10_FTO Basic Event
MOV-11_FTO Basic Event
MOV-14_FTO Basic Event
MOV-15_FTO Basic Event
MOV-18 FTO Basic Event






Igrition

Severty

Fir || Somnan Description Fire Zone ooy 5o E;IES;W OresPN CCDP CDF Sorened
FAS Fie Area 5 FA5 50E04 | 00E-D0 T4ED2 | 701ED6 Mo
FAS Fire Avea 6 Fa6 S0E0M4  |00E00 20602 10E05 Mo
FA7 Fire Avea 7 Fa7 188E04 | 0.0E:00 22902 | 429506 Mo
FASA Fire Avea 8A FagA 128504 | 0.0E-00 T4ED2 | 179E06 No
Fa88 Fre Avea 88 Fa88 705503 |0.0E-00 TO1EDZ | 713505 Mo
Fa9 Fire Avea 8 Fas 268503 |00E+00 TOEs00 | 268E03 Mo
MCRO1 Main Control Room Scenaria 1 MCRO1 25603 |00 |30E03  10E+00  |10E+00 |75E06 Mo
MCR02 Main Cortrol Room Scenara 2 VMCRO2 26E03 |0OEA00 |30EQ3 136603 |48E04 |374E09 Mo
MCR O3 Wain Gortrol Room Scenara 3 VCROZ 268504 |0OEA0 10ED1  181ED1  10IEO2 |27E07 Mo
MCRD4 Main Control Floom Scensno & MCRO4 268504 |00 | 10ED1  BT2EO2  11E2 | 296507 Mo
MCR05 Main Control Room Scenaria 5 MCRO5 196503 |00E+00 S9IEQ2 10502 498505 Mo

PORV

HRA Recovery Rule Example
**RECOVERY RULES**
*MAX RECOVERIES** 1
**CLEAR RECOVERY FLAGS**
;HRA Dependency Rules

**RECOVERY** x-HRACOMB 1.0E-05
OPER-1 OPER-5

;HRA - Independent Probability assignement rules

**RECOVERY** X-OPER-1 1.0E-03
OPER-1

**RECOVERY** X-OPER-2 2.0E-02
OPER-2

**RECOVERY** X-OPER-4 8.0E-03
OPER-4

**RECOVERY** X-OPER-5 1.0E-02
OPER-5

**RECOVERY** X-OPER-7 1.0E-02
OPER-7

**SET EVENT PROBS**
OPER-11.0
OPER-21.0
OPER-4 1.0

Diesels ELECTRIC POWER






OPER-51.0
OPER-7 1.0

Example Cutsets with HRA Dependency Combination Events

COF = 4.733E-04 [331 cutzets)

1.000E-05
1.000E-03
1.000E-08
1.000E-08
1.000E-08
1.000E-08
1.000E-05
1.000E-05
1.000E-05
1.000E-03
1.000E-08
1.000E-08
1.000E-08
1.000E-08
1.000E-05
1.000E-05
1.000E-05
1.000E-03
1.000E-08
1.000E-08
1.000E-08
1.000E-08
1.000E-05
1.000€E-09
1.000€E-09
1.000E-09
1.000E-09
1.000E-09
1.000E-09
1.000E-09

ADV-1_TO
MOV-5_FTC
ADV-1_TD
MOV-6_FTC
ADV-4_TD
EFS-120vBUSEF
EFS5-120BUSEINWF
EFS5-125vDCBUSEF
EFS-BATE
EPS-480WLCTF
EPS-480WLCTXTF
EPS-4vEUSTF
OFER-5
ADV-_FTC
ADY-1_TD

OFER-5

ADY-1_TD

OFER-5

ADV-1_TD

OFER-5

ADV-4_TD
ADY-1_TD

OPER-1
ADV-_FTC
ADV_FTC
ADVA_FTC
ADV-_FTC
ADV_FTC
ADV-_FTC
ADV-_FTC

MOWE_FTC
OFER-5
MOW-E_FTC
OFER-5
MOW-5_FTO
OFER-5
OFER5
OFER-5
OFER-5
OFER 5
OFER5
OFER5
PT-1_FH
OFER-5
OFER5
PT-1_FH
OFER-5
PT-1_FH
OFER5
PT-1_FH
EPS-DGAF
OFER-1

OFER5
EPS-120BUSEF
EPS-120vBUSEF
EPS-120vELSEF
EPS-120EUSEF
EPS-120EUSEF
EPS-120EUSEF
EFS-120EUSEF

OFERS
PT-1_FH

OPER-5

PT-1_FH
MOV-E_FTO
PT-1_FH

PT-1_FH

PT-1_FH

PT-1_FH

PT-1_FH

PT-1_FH

PT-1_FH

UATF

PT-1_FL

PT-1_FL

PT-1_FL
RHREFTS
RHREFTS
RHRE-HYAL
RHRE-HYAL
SUTF

OPER-5

PT-1_FH
EPS-125DCBUSAF
EPS-480WLCAF
EPS-480LCAKTF
EPS-480WMCCATF
EPS-4vELSAF
EPS-BATA
MOY-13_FTC

#-0PER-S
#-0PER-5
#-0PER-&
#-0PER-&

#-0PER-G
#-0PER-S
#-0PER-S
#-0PER-S
#-0PER-5
#-0PER-&
#-0PER-&
#-0PER-&
#-0PER-G
#-0PER-S
#-0PER-S
#-0PER-S
#-0PER-5
#-0PER-&
#-0PER-&

»-HRACOME
#-HRACOME





