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Appendix G

Order of the branches of the fault tree

PLANTCENTEREDLOOP
TRANSFER
TRANSTRAINAFAILS
TRANSTRAINBFAILS
TRANSFERCCF
BUSESLOSEPOWER
NOPOWERFROMSTARTUPXF
UVRELAYSCCF
MAINGENRELAY&OTHERLINE
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LOOP occursdue to
plant-centered
factors after aLOCA

PLANTCENTEREDLOOP
I I ]

Transfer to offsite Safety buses lose Human error in

power fails offsite power the system
voltage analysis

AN ZAN O

TRANSFER BUSESLOSEPOW ER VOLTAGEANALYSISHE
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Transfer to offsite
power fails

TRANSFER

House for activating
transfer

A

TRANSFERHOUSE

Transfer to offsite
power fails due
to relays

TRANSFERGATE
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Operator (recovery)
sets transfer settings
incorrectly

GATE-2-17

Transfer fails due
to common cause
failures

AN

TRANSFERCCF

Independent
failures of transfer
trains A & B

Operator sets
transfer settings
incorrectly

TRANSFERSETTINGSHE
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O

Recovery of
incorrect transfer
settings

O)

Failure of transfer
train A

AN

Failure of transfer
train B

AN

TRANSFERSETTINGSREC
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TRANSTRAINAFAILS

TRANSTRAINBFAILS
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Failure of transfer
train A

TRANSTRAINAFAILS

Failure of transfer
relay of bus A

O

TRANSFERRELAYBUSA
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Incoming circuit
breaker that feeds
bus A failsto close

O)

CKTBRKRBUSAFTC

Outgoing circuit
breaker feeding bus
A fails to open

O)

CKTBRKRBUSAFTO
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D C pow er (battery)
for transfer train A
fails

O

TRAINADCFAILS
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Failure of transfer
train B

TRANSTRAINBFAILS

Failure of transfer
relay of bus B

O

TRANSFERRELAYBUSB

July 2002

Incoming circuit
breaker that feeds
bus B fails to close

O

CKTBRKRBUSBFTC

Outgoing circuit
breaker feeding bus
B failsto open

O

CKTBRKRBUSBFTO
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D C pow er (battery)
for transfer train B
fails

)

TRAINBDCFAILS




Transfer fails due
to common cause
failures

TRANSEERCCF

Common cause
failure of
transfer relays

TRANSFERRIELAYSCCF

CCF to close of
incoming circuit
breakers

CKTBRKRBUISA&BCCFTC

CCF toopen of
outgoing circuit
breakers

CK TBRKRBUISA& BCCFTO

Failure of transfer
relay of bus A

Beta factor of
relays

Incoming circuit
breaker that feeds
bus A failsto close

Beta factor of
circuit breakers

Appendix G

Common cause

TRANSFERF}ELAYSCCF

Outgoing circuit
breaker feeding bus
A fails to open

TRANSFERRELAYBUSA
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RELAYBETA

CKTBRKRBUSAFTC

CKTBRKRBUSA&BBETA

Beta factor of
circuit breakers

DC power (battery)
for transfer train A
fails

Beta factor of
batteries

CKTBRKRBUSAFTO
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CKTBRKRBUSA&BBETA

Risk-Informing 10 CFR 50.46/GDC 35, Rev. 1

TRAINADCFAILS

BATTERYBETA




Safety buseslose
offsite power

BUSESLOSEPOWER

Failure of relay of
main generator and
loss of other line

AN

July 2002

Spurious failure
of undervoltage

MAINGENRELAY& OTHERLINE

NOPOWERFROMSTARTUPXF

Failure of timer
associated with
undervoltage relays

No power from
startup
transformer

UVTIMERFAILS

Common cause
failure of
undervoltage relays

AN

UVRELAYSCCF

AN

UVRELAYSSETPOINTHIGHHE
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Operator (recovery)
sets setpoint of UV
relays too high
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UVRELAYSSETPOINTHIGHTOT

Operator sets
setpoint of UV
relays too high

Recovery of
incorrect
calibration

UVRELAYSSETPOINTHIGHREC
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Inadequate voltage
from startup
transformer

NOPOWERFROMSTARTUPXF
f
I 1

I T
Inadequate Startup Startup xformer Failure in the
voltage from tap transformer fails regulatorsoutput V protection of startup
changer low after recovery transformer
GATE-5-9 STARTUPXFFAILS GATE-5-14 SUXFPROTECTFAIL
h 1 L
I 1 I 1 I 1
Inadequate voltage Automatic tap Startup xformer Recovery of startup House for activating Relay of startup
from tap changer due| changer yields regulators control xformer regul. transfer transform er fails
to adefective relay inadequate voltage output voltage low output V low
AUTOTAPCHANGERRELAYFAIL AUTOTAPCHANGERBADVOLT SUXFVOLTREGLOWHE SUXFVOLTREGLOWREC TRANSFERHOUSE SUXFRELAYFAIL
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UVRELAYINDEPFAIL
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Common cause
failure of
undervoltage relays

[

UVRELAY SCCF
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Independent
failure of
undervoltage relay

)

G-36

B eta factor of
relays

()

RELAYBETA
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Failure of relay of
main generator and
loss of other line

MAINGENRELAY&OTHERLINE
1

Failure of relay of
main generator and
loss of other line

GATE-3-21
1

House for activating
transfer

Failure of relay of
main generator
output breakers

()

MAINGENRELAYFAIL

L oss of second
line given failure
of firstline

()

a

TRANSFERHOUSE

SECONDLINECONDFAIL
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