Babcock & Wilcox RPS Fault Trees

This appendix contains the reactor protection system (RPS) fault trees representing the Babcock &
Wilcox RPS designs. The number near the bottom of transfer gates indicates the fault tree page number
(shown in the lower right corner of the fault tree border) where the logic is transferred.

Davis-Besse Model

Oconee Model
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1

REACTOR PROTECTON

SYSTEM (RPS)
FAILS DAVIS BESSE
B-DBOL-RPS
I 1
CCF 20%0RMORE
RPS AND DIVERSE
CROIRODSFAL TO
TRIP SYSTEM FAIL ODSF
5.8E-9
BD1-RPSD1 BWD-ROD-CF-RODS
I 1
TRIP BREAKER DIVERSE TRIP
FALS
OR B AND DFAL
BD1-RPSL BD1-RPSDIV
I 1 I 1
FAILURES TRIP FAILURES TRP RELAY C10 FAILS RELAY D10 FALS
BREAKER S BREAKER S TOOPEN TOOPEN
AND C AND D
BD1-RPS-1 BD1-RPS-2 BD1-RPSDIV-C10 BD1-RPSDIV-D10
I L 1 I L 1 I L 1
AC TRP BREAKER AC TRIP BREAKER ACTRP BREAKER ACTRIP BREAKER NO INPUT SIGNAL DIVERSE TRIP NO INPUT SIGNAL DIVERSE TRIP
AFAILS CFALS BFAILS DFALS TO TRIP BREAKER RELAY C10 FALS TO TRP BREAKER RELAY D10 FAILS
C (DIVERSE TRIP) D (DIVERSE TRIP)
2 4 3 5 50 21E5 51 21E5
B-DBO2-TBAC-A B-DBO4-TBAC-C B-DBO3-TBAC-B B-DBO5-TBAC-D B-DBSO-IN-COT BWD-RYL-FF-DC10 B-DB51-IN-DDT BWD-RYL-FR-DD10

B-DB01-RPS -

REACTOR PROTECTION SYSTEM (RPS) FAILS DAVIS-BESSE
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1

AC TRIP BREAKER
AFAILS

B-DBOZ-}TBAC-A

[

I

I

1

BWD-BUV-FF-ACTB-A

BWD-BUV-CF-TB20F4

BWD-PWR-FF-ACTB-A

BWD-BSN-FF-ACTB-A

BWD-BSN-CF-TB20OF4

CCF2 OF 4 (1-OF-2
TWICE) TRIP BREAKER
SHUNT TRIP DEVICE

NO INPUT SIGNAL AC TRIP BREAKER AC TRIP BREAKER CCF 2 OF 4 (1-OUT-OF 2
TO TRIP BREAKER A COMMAND ALOCAL HARDWARE TWICE) TRIP BREAKERS
A FAILURES FALURE
A 18E-5 71E7
B-DB06-IN-A BDl—TEFAC-Al BWD-BME-FO-ACTB-A BWD-BME-CF-TB20F4
[ 1
AC TRIP BREAKER ACTRIP BREAKER A
AUNDERVOLTAGE SHUNT TRIP FAILURES
DEVICE FAILURES
BD1-TBAC-Al1l BD1-TBAC-A2
1 1
[ 1 [ I I 1
CCF 2 OF 4 (1-0F-2 ACTRIP BREAKER AC TRIP BREAKER OF -
A LR TG TWICE) TRIP BREAKER ASHUNTTRIP ASHUNT TRIP nﬁ,%;ﬁ%f;éééﬁzm
UNDERVOLTAGE DEVICE DC POWER DEVICE LOCAL
DEVICE FAILS R LDer ICELX SHUNT TRIP DEVICES
23E-4 7.5E-6 6.0E-5 6.1E-4 23E5

2.5E-6

BWD-PWR-CF-TB20F4

B-DB02-TBAC-A - AC TRIP BREAKER A FAILS
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1

AC TRIP BREAKER
BFAILS

B-DBO3—1TBAC-B

[

I

I

1

NO INPUT SIGNAL

AC TRIP BREAKER

CCF 2 OF 4 (1-OUT-OF-2

AC TRIP BREAKER

B Dl—TEFAC-Bl

TO TRIP BREAKER B COMMAND B LOCAL HARDWARE
5 FALLURES TWICE) TRIP BREAKERS AL HARD
A 7.1E-7 18E5
B-DBO7-IN-B BWD-BME-CF-TB20F4 BWD-BME-FO-ACTB-B

[

AC TRIP BREAKER
B UNDERVOLTAGE
DEVICE FAILURES

BD1-TBAC-B11
1
I 1

CCF 2 OF 4 (1-OF-2
i e syTEa
UNDERVOLTAGE
DEVICES DEVICE FAILS
75E-6 2.3E4

1

ACTRIP BREAKER
B SHUNT
TRIP FAILURES

BWD-BUV-CF-TB20F4

BWD-BUV-FF-ACTB-B

BD1-TBAC-B2
1
I I I 1
3 CCF 2 OF 4 (1-OF-2 AC TRIP BREAKER AC TRIP BREAKER

wﬁ%@fr%fp“éé&féa TWICE) TRIP BREAKER B SHUNT TRIP B SHUNT TRIP

SHUNT TRIP DEVICE DEVICE DC POWER DEVICE LOCAL
SHUNTTRIP DEVICES PWR FAILS FAULTS

2.3E5 2.5E-6 6.0E-5 6.1E-4

BWD-BSN-CF-TB20F4

BWD-PWR-CF-TB20F4

BWD-PWR-FF-ACTB-B

BWD-BSN-FF-ACTB-B

B-DB03-TBAC-B - AC TRIP BREAKER B FAILS
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1

AC TRIP BREAKER
C FAILS

B-DBOAETBAC-C

[

I

I

NO INPUT SIGNAL

AC TRIP BREAKER

CCF 2 OF 4 (1-OUT-OF-2

1

BDl-T%AC-Cl

TOTRIP BREAKER CETNMAND TWICE) TRIP BREAKERS
B-DB08-IN-C BWD-BME-CF-TB20OF4

AC TRIP BREAKER
CLOCAL HARDWARE
FAILURE

[

AC TRIP BREAKER
C UNDERVOLTAGE
DEVICE FAILURES

BD1-TBAC-C11
1

[

1

BWD-BUV-CF-TB20F4

CCF 2 OF 4 (1-OF2
TWICE) TRIP BREAKER é‘fnﬂé?@%ﬂﬁ%ﬁ
UNDERVOLTAGE
DEVICES DEVICE FAILS
75E-6 2.3E4

BWD-BUV-FF-ACTB-C

1

18E-5

BWD-BME-FO-ACTB-C

ACTRIP BREAKER
C SHUNT
TRIP FAILURES

BD1-TBAC-C2
1
I I I 1
3 CCF 2 OF 4 (1-OF-2 AC TRIP BREAKER AC TRIP BREAKER

T\A‘/:,SE)ZT%T;B“RQKKZER TWICE) TRIP BREAKER C SHUNT TRIP C SHUNTTRIP

SHUNT TRIP DEVICE DEVICE DC POWER DEVICE LOCAL
SHUNTTRIP DEVICES PWR FAILS FAULTS

2.3E5 2.5E-6 6.0E-5 6.1E-4

BWD-BSN-CF-TB20F4

BWD-PWR-CF-TB20F4

BWD-PWR-FF-ACTB-C

BWD-BSN-FF-ACTB-C

B-DB04-TBAC-C - AC TRIP BREAKER C FAILS
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1

AC TRIP BREAKER
D FAILS

B-DBOS-}TBAC-D

[

I

I 1

NO INPUT SIGNAL
TO TRIP BREAKER
D

AC TRIP BREAKER D
COMMAND FAILURES

CCF 2 OF 4 (1-OUT-OF-2
TWICE) TRIP BREAKERS

AC TRIP BREAKER
D LOCAL HARDWARE
FAILURE

/N

B-DB09-IN-D

BDl-T%AC-Dl

7.1E-7 18E-5

BWD-BME-CF-TB20OF4 BWD-BME-FO-ACTB-D

[

AC TRIP BREAKER
D UNDERVOLTAGE
DEVICE FAILURES

BD1-TBAC-D11
1

[

1

BWD-BUV-CF-TB20F4

CCF 2 OF 4 (1-OF2
TWICE) TRIP BREAKER S%EERE\‘/%EL%EE
UNDERVOLTAGE
DEVICES DEVICE FAILS
75E-6 2.3E4

BWD-BUV-FF-ACTB-D

1

ACTRIP BREAKER
D SHUNT
TRIP FAILURES

BD1-TBAC-D2
1
I I I 1
3 CCF 2 OF 4 (1-OF-2 AC TRIP BREAKER AC TRIP BREAKER

T\A‘/:,SE)ZT%T;B“RQKKZER TWICE) TRIP BREAKER D SHUNT TRIP D SHUNT TRIP

SHUNT TRIP DEVICE DEVICE DC POWER DEVICE LOCAL
SHUNTTRIP DEVICES PWR FAILS FAULTS

2.3E5 2.5E-6 6.0E-5 6.1E-4

BWD-BSN-CF-TB20F4

BWD-PWR-CF-TB20F4 BWD-PWR-FF-ACTB-D BWD-BSN-FF-ACTB-D

B-DB05-TBAC-D - AC TRIP BREAKER D FAILS
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1

NO INPUT SIGNAL
TO TRIP BREAKER
A

B- DBO}E—IN*A
1

I
REACTOR TRIP MANUAL TRIP
MODULE A FAILS 1FALS

TO PROVIDE INPUT

N :
B-DB10-MT1
1

BDL-TMA
1
P s—
REACTOR TRIP REACTOR TRIP
MODULE A FAILS MODULE A FAILS
TO PROVIDE NPUT TOPROVIDE INPUT
a
BDL-TMA-NOTM BD1-TMA-TM
1 1
I 1 I 1
CHANNEL ANO 30F4INPUTS 2 OF 3INPUTS CHANNEL A TEST
TEST AND MAINTENANCE TO REACTOR TRIP TO REACTOR TRP /AND MAINT ENANCE
MODULE A FAILS MODULE A FALS
14 3 Q 4 2 @ 3 L6E-2
B-DB14-CHA-NO-TM BDL-TMA-34 BD1-TMA-23 BWD-RPS-TM-CHA
1 }
T T 1 I T 1
NO NPUT FROM NO INPUT FROM NO INPUT FROM
TRIP RELAY B TRIP RELAY C TRIP RELAY D
TOTRIP MODULE TO TRIP MODULE
ACHATM -ATM

TO TRIP MODULE
A

B-DB16-TMA-RB B-DB17-TMA-RC B-DB18-TMA-RD B-DB35-TMA-RB-TM B-DB36-TMA-RC-TM

B-DB15-TMA-RA

I
NO INPUT FROM NO INPUT FROM NO NPUT FROM NO INPUT FROM
TRP RELAY A TRIP RELAY B TRIP RELAY C TRIP RELAY D
TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE
A A A ACH-ATM
B-DB37-TMA-RD-TM
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1

NO INPUT SIGNAL
TO TRIP BREAKER
B

B- DBOF—IN' B
1

I

REACTOR TRIP MANUAL TRIP
MODULE B FAILS 2FALLS
TO PROVIDE INPUT

A 8
B-DB11-MT2
1

BD1-TMB
1
P e
REACTOR TRIP REACTOR TRIP
MODULE B FAILS MODULE B FAILS
0 PROVIDE NPUT TOPROVIDE INPUT
T
BD1-TMB-NOTM BD1-TMB-TM
1 1
I 1 I 1
CHANNEL A NO 30F4INPUTS 2 0OF 3INPUTS CHANNEL A TEST
TEST AND MAINTENANCE TO REACTOR TRIP TO REACTOR TRP AND MAINT ENANCE
MODULE B FAILS MODULE B FALS
14 3 @ 4 2 @ 3 1682
B-DB14-CHA-NO-TM BD1-TMB-34 BD1-TMB-23 BWD-RPS-TM-CHA
1 1
T 1 I T 1
NO NPUT FROM NO INPUT FROM NO INPUT FROM
TRIP RELAY B "TRIP RELAY TRIP RELAY D
TOTRIP MODULE TO TRIP MODULE
BCH-ATM -ATM

TO TRIP MODULE
B

B-DB20-TMB-RB B-DB21-TMB-RC B-DB22-TMB-RD B-DB38-TMB-RB-TM B-DB39-TMB-RC-TM

B-DB19-TMB-RA

I I
NO INPUT FROM NO INPUT FROM NO NPUT FROM NO INPUT FROM
TRP RELAY A TRIP RELAY B TRIP RELAY C TRIP RELAY D
TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE
B B B BCH-ATM
B-DB40-TMB-RD-TM
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1

NO INPUT SIGNAL
TO TRIP BREAKER
c

B'DBOXS—IN'C
I 1
REACTOR TRIP MANUAL TRIP
MODULE C FAILS 3FALLS
TO PROVIDE INPUT

A s
B-DB12-MT3

1

BD1-TMC
1
P e
REACTOR TRIP REACTOR TRIP
MODULE C FALS MODULE C FAILS
0 PROVIDE NPUT TOPROVIDE INPUT
T
BD1-TMC-NOTM BD1-TMC-TM
1 1
I 1 I 1
CHANNEL A NO 30F4INPUTS 2 0OF 3INPUTS CHANNEL A TEST
TEST AND MAINTENANCE TO REACTOR TRIP TO REACTOR TRP /AND MAINT ENANCE
MODULE C FAILS MODULE C FAILS
14 3 @ 4 2 @ 3 1682
B-DB14-CHA-NO-TM BD1-TMC-34 BD1-TMC-23 BWD-RPS-TM-CHA
1 1
T T 1 I T 1
NO INPUT FROM NO NPUT FROM NO INPUT FROM NO INPUT FROM
TRIP RELAY B "TRIP RELAY TRIP RELAY D
TOTRIP MODULE TO TRIP MODULE
-ATM

I
NO INPUT FROM NO INPUT FROM NO NPUT FROM
TRP RELAY A TRIP RELAY B TRIP RELAY C TRIP RELAY D
TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE
c c c c CCH-AT!
B-DB25-TMC-RC B-DB26-TMC-RD B-DB41-TMC-RB-TM B-DB42-TMC-RC-TM B-DB43-TMC-RD-TM

B-DB24-TMC-RB

B-DB23-TMC-RA
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1

NO INPUT SIGNAL
TO TRIP BREAKER
D

B'DBOXE—IN'D
I 1
REACTOR TRIP MANUAL TRIP
MODULE D FAILS 4FAILS
TO PROVIDE INPUT

A :
B-DB13-MT4

1

BD1-TMD
1
P e
REACTOR TRIP REACTOR TRIP
MODULE D FALS MODULE D FAILS
0 PROVIDE NPUT TOPROVIDE INPUT
T
BD1-TMD-NOTM BD1-TMD-TM
1 1
I 1 I 1
CHANNEL A NO 30F4INPUTS 2 0OF 3INPUTS CHANNEL A TEST
TEST AND MAINTENANCE TO REACTOR TRIP TO REACTOR TRP /AND MAINT ENANCE
MODULE D FAILS MODULE D FAILS
14 3 @ 4 2 @ 3 1682
B-DB14-CHA-NO-TM BD1-TMD-34 BD1-TMD-23 BWD-RPS-TM-CHA
1 1
T T 1 I T 1
NO INPUT FROM NO NPUT FROM NO INPUT FROM NO INPUT FROM
TRIP RELAY B "TRIP RELAY TRIP RELAY D
TOTRIP MODULE TO TRIP MODULE
-ATM

I
NO INPUT FROM NO INPUT FROM NO NPUT FROM
TRP RELAY A TRIP RELAY B TRIP RELAY C TRIP RELAY D
TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE
o ) D o DCH-AT!
B-DB29-TMD-RC B-DB30-TMD-RD B-DB44-TMD-RB-TM B-DB45-TMD-RC-TM B-DB46-TMD-RD-TM

B-DB28-TMD-RB

B-DB27-TMD-RA
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MANUAL TRIP
1 FAILS

B-DB].IO-MTl

OPERATOR FAILS
TO INITIATE MANUAL
SCRAM

Ignore

BWD-XHE-XE-SCRAM

MANUAL SWITCH
1 FAILS

Ignore

BWD-MSW-FF-MT1

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL
SWITCH

Ignore

BWD-MSW-CF-20F4

B-DB10-MT1 - MANUAL TRIP 1 FAILS
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MANUAL TRIP
2 FALLS

B-DB].Il-MTZ

OPERATOR FAILS
TO INITIATE MANUAL
SCRAM

Ignore

BWD-XHE-XE-SCRAM

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL
SWITCH

Ignore

BWD-MSW-CF-20F4

MANUAL SWITCH
2 FAILS

Ignore

BWD-MSW-FF-MT2

B-DB11-MT2 - MANUAL TRIP 2 FAILS
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MANUAL TRIP
3 FAILS

B-DB].IZ-MTS

OPERATOR FAILS
TO INITIATE MANUAL
SCRAM

Ignore

BWD-XHE-XE-SCRAM

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL
SWITCH

Ignore

BWD-MSW-CF-20F4

MANUAL SWITCH
3 FAILS

Ignore

BWD-MSW-FF-MT3

B-DB12-MT3 - MANUAL TRIP 3 FAILS
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MANUAL TRIP
4 FAILS

B-DB].I3-MT4

OPERATOR FAILS
TO INITIATE MANUAL
SCRAM

Ignore

BWD-XHE-XE-SCRAM

CCF 2 OF 4 (1-OUT-OF-2
TWICE) MANUAL
SWITCH

Ignore

BWD-MSW-CF-20F4

MANUAL SWITCH
4 FAILS

Ignore

BWD-MSW-FF-MT4

B-DB13-MT4 - MANUAL TRIP 4 FAILS

2001/03/25 Page 13
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CHANNEL A NO
TEST AND MAINTENANCE

B-DB14-CHA-NO-TM

CHANNEL ATEST
AND MAINTENANCE

1.6E-2

BWD-RPS-TM-CHA

B-DB14-CHA-NO-TM - CHANNEL ANO TEST AND MAINTENANCE 2001/03/25 Page 14
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NO INPUT FROM
TRIP RELAY A
TO TRIP MODULE
A

B-DBlS-ITMA- RA

TRIP RELAY A
FAILS

/N

B-DB31-TRA

LOGIC RELAY CCF SPECIFIC
A1FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRAL

BWD-RYL-CF-LR9OF16

B-DB15-TMA-RA -

NO INPUT FROM TRIP RELAY A TO TRIP MODULE A
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NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
A

B-DBlG-ITMA-RB

TRIP RELAY B
FAILS

/N

B-DB32-TRB

LOGIC RELAY CCF SPECIFIC
B1FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRB1

BWD-RYL-CF-LR9OF16

B-DB16-TMA-RB -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE A
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NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
A

B-DBl?-ITMA-RC

TRIP RELAY C
FAILS

/\

B-DB33-TRC

LOGIC RELAY CCF SPECIFIC
C1FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRC1

BWD-RYL-CF-LR9OF16

B-DB17-TMA-RC -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE A
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NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
A

B-DBlS-ITMA-RD

TRIP RELAY D
FAILS

B-DB34-TRD

LOGIC RELAY CCF SPECIFIC
D1 FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRD1

BWD-RYL-CF-LR9OF16

B-DB18-TMA-RD -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE A

2001/04/10 Page 18
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NO INPUT FROM
TRIP RELAY A
TO TRIP MODULE
B

B-DBlQ-ITMB-RA

TRIP RELAY A
FAILS

/N

B-DB31-TRA

LOGIC RELAY CCF SPECIFIC
A2 FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRA2

BWD-RYL-CF-LR9OF16

B-DB19-TMB-RA -

NO INPUT FROM TRIP RELAY ATO TRIP MODULE B

2001/04/10 Page 19
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NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
B

B-DBZO-ITMB-RB

TRIP RELAY B
FAILS

/N

B-DB32-TRB

LOGIC RELAY CCF SPECIFIC
B2 FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRB2

BWD-RYL-CF-LR9OF16

B-DB20-TMB-RB -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE B
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NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
B

B-DBZl-ITMB-RC

TRIP RELAY C
FAILS

/\

B-DB33-TRC

LOGIC RELAY CCF SPECIFIC
C2 FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRC2

BWD-RYL-CF-LR9OF16

B-DB21-TMB-RC -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE B

2001/04/10 Page 21
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NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
B

B-DBZZ-ITMB-RD

TRIP RELAY D
FAILS

B-DB34-TRD

LOGIC RELAY CCF SPECIFIC
D2 FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRD2

BWD-RYL-CF-LR9OF16

B-DB22-TMB-RD -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE B
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NO INPUT FROM
TRIP RELAY A
TO TRIP MODULE
C

B-DBZS-ITMC-RA

TRIP RELAY A
FAILS

/N

B-DB31-TRA

LOGIC RELAY CCF SPECIFIC
A3 FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRA3

BWD-RYL-CF-LR9OF16

B-DB23-TMC-RA -

NO INPUT FROM TRIP RELAY ATO TRIP MODULE C
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NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
C

B-DBZ4-ITMC-RB

TRIP RELAY B
FAILS

/N

B-DB32-TRB

LOGIC RELAY CCF SPECIFIC
B3 FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRB3

BWD-RYL-CF-LR9OF16

B-DB24-TMC-RB -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE C
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NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
C

B-DBZS-ITMC-RC

TRIP RELAY C
FAILS

/\

B-DB33-TRC

LOGIC RELAY CCF SPECIFIC
C3 FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRC3

BWD-RYL-CF-LR9OF16

B-DB25-TMC-RC -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE C
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NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
C

B-DBZG-ITMC-RD

TRIP RELAY D
FAILS

B-DB34-TRD

LOGIC RELAY CCF SPECIFIC
D3 FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRD3

BWD-RYL-CF-LR9OF16

B-DB26-TMC-RD -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE C
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NO INPUT FROM
TRIP RELAY A
TO TRIP MODULE
D

B-DBZ?-ITMD-RA

TRIP RELAY A
FAILS

/N

B-DB31-TRA

LOGIC RELAY CCF SPECIFIC
A4 FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRA4

BWD-RYL-CF-LR9OF16

B-DB27-TMD-RA -

NO INPUT FROM TRIP RELAY A TO TRIP MODULE D
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NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
D

B-DBZS-ITMD-RB

TRIP RELAY B
FAILS

/N

B-DB32-TRB

LOGIC RELAY CCF SPECIFIC
B4 FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRB4

BWD-RYL-CF-LR9OF16

B-DB28-TMD-RB -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE D
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NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
D

B-DBZQ-ITMD-RC

TRIP RELAY C
FAILS

/\

B-DB33-TRC

LOGIC RELAY CCF SPECIFIC
C4 FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRC4

BWD-RYL-CF-LR9OF16

B-DB29-TMD-RC -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE D
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NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
D

B-DB3O-ITMD-RD

TRIP RELAY D
FAILS

B-DB34-TRD

LOGIC RELAY CCF SPECIFIC
D4 FAILS 9 OF 16 LOGIC
RELAYS
2.1E-5 3.3E-8

BWD-RYL-FF-LRD4

BWD-RYL-CF-LR9OF16

B-DB30-TMD-RD -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE D
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|

TRIP RELAY A

FAILS
B-DB31-TRA
Il
I T 1
INSTRUMENT CHANNEL TRIP RELAY A CCF3OF 4 TRIP
AFAILS FAILS RELAYS

2.1E-5 3.3E-7
BDl—lCHA BWD-RYL-FF-TRA BWD-RYL-CF-TR30F4
[ 1
CHANNEL A CHANNEL A
PRESSURE TEMPERATURE
TRIP FAILS TRIP FAILS
BDl»(l:HA»P BD1-CHA-T
[ 1 T 1
CCF SPECIFIC CH-A PRESSURE CH-A PRESSURE CCF 30F 4 PRESSURE
6 OF 8 OUTPUT SENSOR/TRANSMITTER OUTPUT BISTABLE SENSORS/TRANSMITTERS
BISTABLES FAILS FAILS
O 4.0E-7 Q 16E-4 O 2.9E-4 O 2.0E-6
BWD-CBI-CF-CBI6GOF8 BWD-CPR-FF-PA BWD-CBI-FF-PA BWD-CPR-CF-P30F4
I I 1
CH-A TEMPERATURE CH-A TEMPERATURE CCF SPECIFIC CCF 3 OF 4 TEMPERATURE
OUTPUT BISTABLE SENSOR/TRANSMITTER 6 OF 8 OUTPUT SENSORS/TRANSMITTERS
FAILS FAILS BISTABLES
O 2.9E-4 O 1.2E-4 O 4.0E-7 Q 1.5E-6
BWD-CBI-FF-TA BWD-CTP-FF-TA BWD-CBI-CF-CBI6OF8 BWD-CTP-CF-T30F4

B-DB31-TRA - TRIP RELAY AFAILS 2001/04/10 Page 31
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|

TRIP RELAY B

O 4.0E-7

BWD-CBI-CF-CBI6OF8

O 2.0E-6

BWD-CPR-CF-P30F4

O 2.9E-4

BWD-CBI-FF-PB

O 1.6E-4

BWD-CPR-FF-PB

FAILS
B-DB32-TRB
]
I T 1
INSTRUMENT CHANNEL CCF 3 OF 4TRIP TRIP RELAY B
B FALS RELAYS FAILS
3.3E-7 2.1E-5
BD1-CHB BWD-RYL-CF-TR30F4 BWD-RYL-FF-TRB
1
L |
CHANNEL B CHANNEL B
PRESSURE TEMPERATURE
TRIP FAILS TRIP FALS
BD1-CHB-P BD1-CHB-T
1
I | I 1
CCF SPECIFIC CCF 3 OF 4 PRESSURE CH-B PRESSURE CH-B PRESSURE
6OF 8 OUTPUT SENSORS/TRANSMITTERS OUTPUT BISTABLE SENSOR/TRANSMITTER
BISTABLES FAILS FAILS

[

I

1

CCF SPECIFIC CCF 3 OF 4 TEMPERATURE CH-B TEMPERATURE CH-B TEMPERATURE
6O0F 8 OUTPUT SENSORS/TRANSMITTERS OUTPUT BISTABLE SENSOR/TRANSMITTER
BISTABLES FAILS FAILS
4.0E-7 1.5E-6 2.9E-4 1.2E-4

BWD-CBI-CF-CBI6OF8

BWD-CTP-CF-T30F4

BWD-CBI-FF-TB

BWD-CTP-FFTB

B-DB32-TRB - TRIP RELAY B FAILS
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|

TRIP RELAY C

[

I

I

1

CCF SPECIFIC
60F 8 OUTPUT
BISTABLES

CCF 3 OF 4 PRESSURE
SENSORS/TRANSMITTERS

CH-C PRESSURE
SENSOR/TRANSMITTER
FAILS

CH-C PRESSURE
OUTPUT BISTABLE
FAILS

O 4.0E-7

BWD-CBI-CF-CBI6OF8

O 2.0E-6

BWD-CPR-CF-P30F4

O 1.6E-4

BWD-CPR-FF-PC

O 2.9E-4

BWD-CBI-FF-PC

FALLS
BrDB313—TRC
[ | |
INSTRUMENT CHANNEL CCF 3 OF 4 TRIP TRIP RELAY C
CFALS RELAYS FAILS
3.3E-7 2.1E-5
BD1-CHC BWD-RYL-CF-TR30F4 BWD-RYL-FF-TRC
[ L 1
CHANNEL C CHANNEL C
PRESSURE TEMPERATURE
TRIP FAILS TRIP FALS
BD1-CIZHC-P BD1-CHC-T

[

I

1

CCF SPECIFIC CCF 3 OF 4 TEMPERATURE CH-C TEMPERATURE CH-C TEMPERATURE
60F 8 OUTPUT SENSORS/TRANSMITTERS SENSOR/TRANSMITTER OUTPUT BISTABLE
BISTABLES FAILS FALLS
4.0E-7 1.5E-6 1.2E-4 2.9E-4

BWD-CBI-CF-CBI6OF8

BWD-CTP-CF-T30F4

BWD-CTP-FF-TC

BWD-CBI-FF-TC

B-DB33-TRC - TRIP RELAY C FAILS
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|

TRIP RELAY D

FAILS

A

B-DB34-TRD
]
[ 1 1
CCF3OF 4 TRIP TRIP RELAY D
INSTRUI\{I)E}!\IATILCSHANNEL RELAYS FALS
3.3E-7 2.1E-5

BDl-lCHD

BWD-RYL-CF-TR30F4

[

CHANNEL D PRESSURE

1

CHANNEL D TEMPERATURE

BWD-RYL-FF-TRD

TRIP FAILS TRIP FAILS
BDl-(lZHD-P BD1-CHD-T
I I I 1
CCF SPECIFIC CCF 3 OF 4 PRESSURE CH-D PRESSURE CH-D PRESSURE
6 OF 8 OUTPUT SENSORS/TRANSMITTERS OUTPUT BISTABLE SENSOR/TRANSMITTER
BISTABLES FAILS FAILS
4.0E-7 2.0E-6 2.9E-4 1.6E-4
BWD-CBI-CF-CBI6OF8 BWD-CPR-CF-P30F4 BWD-CBI-FF-PD BWD-CPR-FF-PD
| I 1
CCF SPECIFIC CCF 3 OF 4 TEMPERATURE CH-D TEMPERATURE CH-D TEMPERATURE
6 OF 8 OUTPUT SENSORS/TRANSMITTERS SENSOR/TRANSMITTER OUTPUT BISTABLE
BISTABLES FAILS FAILS
4.0E-7 1.5E-6 1.2E-4 2.9E-4

BWD-CBI-CF-CBI6OF8 BWD-CTP-CF-T30F4 BWD-CTP-FF-TD BWD-CBI-FF-TD

B-DB34-TRD - TRIP RELAY D FAILS 2001/04/10 Page 34
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NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
ACH-ATM

B- DBSS-TII\/IA-RB-TM

TRIP RELAY B
FAILS CH-A TM

B-DB47-TRB-TM

LOGIC RELAY
B1 FAILS

2.1E-5

BWD-RYL-FF-LRB1

CCF SPECIFIC

6 OF 12 LOGIC

RELAYS (CH-A
T&M)

5.8E-8

BWD-RYL-CF-LR60F12TM

B-DB35-TMA-RB-TM -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE A CH-ATM
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NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
ACH-ATM

B- DBSG-TII\/IA-RC-TM

TRIP RELAY C
FAILS CH-A TM

B-DB48-TRC-TM

LOGIC RELAY
C1 FAILS

2.1E-5

BWD-RYL-FF-LRC1

CCF SPECIFIC

6 OF 12 LOGIC

RELAYS (CH-A
T&M)

5.8E-8

BWD-RYL-CF-LR60F12TM

B-DB36-TMA-RC-TM -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE A CH-ATM
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NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
ACH-ATM

B- DBS?-TII\/IA-RD-TM

TRIP RELAY D
FAILS CH-A TM

B-DB49-TRD-TM

LOGIC RELAY
D1 FAILS

2.1E-5

BWD-RYL-FF-LRD1

CCF SPECIFIC

6 OF 12 LOGIC

RELAYS (CH-A
T&M)

5.8E-8

BWD-RYL-CF-LR60F12TM

B-DB37-TMA-RD-TM -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE A CH-ATM
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NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
B CH-ATM

B-DBSS—TII\/IB-RB-TM

TRIP RELAY B
FAILS CH-A TM

B-DB47-TRB-TM

LOGIC RELAY
B2 FAILS

2.1E-5

BWD-RYL-FF-LRB2

CCF SPECIFIC

6 OF 12 LOGIC

RELAYS (CH-A
T&M)

5.8E-8

BWD-RYL-CF-LR60F12TM

B-DB38-TMB-RB-TM -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE B CH-ATM
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NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
B CH-ATM

B-DBSQ-TII\/IB-RC-TM

TRIP RELAY C
FAILS CH-A TM

B-DB48-TRC-TM

LOGIC RELAY
C2 FAILS

2.1E-5

BWD-RYL-FF-LRC2

CCF SPECIFIC

6 OF 12 LOGIC

RELAYS (CH-A
T&M)

5.8E-8

BWD-RYL-CF-LR60F12TM

B-DB39-TMB-RC-TM -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE B CH-ATM
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NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
B CH-ATM

B-DB4O-TII\/IB-RD-TM

TRIP RELAY D
FAILS CH-A TM

B-DB49-TRD-TM

LOGIC RELAY
D2 FAILS

2.1E-5

BWD-RYL-FF-LRD2

CCF SPECIFIC

6 OF 12 LOGIC

RELAYS (CH-A
T&M)

5.8E-8

BWD-RYL-CF-LR60F12TM

B-DB40-TMB-RD-TM -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE B CH-ATM
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NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
CCH-ATM

B-DB41-TII\/IC-RB-TM

TRIP RELAY B
FAILS CH-A TM

B-DB47-TRB-TM

LOGIC RELAY
B3 FAILS

2.1E-5

BWD-RYL-FF-LRB3

CCF SPECIFIC

6 OF 12 LOGIC

RELAYS (CH-A
T&M)

5.8E-8

BWD-RYL-CF-LR60F12TM

B-DB41-TMC-RB-TM -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE C CH-ATM
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NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
CCH-ATM

B-DB42-TI}/IC-RC-TM

TRIP RELAY C
FAILS CH-A TM

B-DB48-TRC-TM

LOGIC RELAY CCF SPECIFIC
C3 FAILS 6 OF 12 LOGIC
RELAYS (CH-A
T&M)
2.1E-5 5.8E-8

BWD-RYL-FF-LRC3

BWD-RYL-CF-LR60F12TM

B-DB42-TMC-RC-TM -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE C CH-ATM
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NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
CCH-ATM

B-DB43-TI}/IC-RD-TM

TRIP RELAY D
FAILS CH-A TM

B-DB49-TRD-TM

LOGIC RELAY CCF SPECIFIC
D3 FAILS 6 OF 12 LOGIC
RELAYS (CH-A
T&M)
2.1E-5 5.8E-8

BWD-RYL-FF-LRD3

BWD-RYL-CF-LR60F12TM

B-DB43-TMC-RD-TM -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE C CH-ATM
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NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
D CH-ATM

B- DB44-TII\/ID-RB-TM

TRIP RELAY B
FAILS CH-A TM

B-DB47-TRB-TM

LOGIC RELAY
B4 FAILS

2.1E-5

BWD-RYL-FF-LRB4

CCF SPECIFIC

6 OF 12 LOGIC

RELAYS (CH-A
T&M)

5.8E-8

BWD-RYL-CF-LR60F12TM

B-DB44-TMD-RB-TM -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE D CH-ATM
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NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
D CH-ATM

B-DB45-TI}/ID-RC-TM

TRIP RELAY C
FAILS CH-A TM

B-DB48-TRC-TM

LOGIC RELAY CCF SPECIFIC
C4 FAILS 6 OF 12 LOGIC
RELAYS (CH-A
T&M)
2.1E-5 5.8E-8

BWD-RYL-FF-LRC4

BWD-RYL-CF-LR60F12TM

B-DB45-TMD-RC-TM -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE D CH-ATM
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NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
D CH-ATM

B-DB46-TI}/ID-RD-TM

TRIP RELAY D
FAILS CH-A TM

B-DB49-TRD-TM

LOGIC RELAY CCF SPECIFIC
D4 FAILS 6 OF 12 LOGIC
RELAYS (CH-A
T&M)
2.1E-5 5.8E-8

BWD-RYL-FF-LRD4

BWD-RYL-CF-LR60F12TM

B-DB46-TMD-RD-TM -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE D CH-ATM
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1
TRIP RELAY B
FAILS CH-A T™M
B-DB47-1TRB»TM
[ I 1
INSTRUMENT CHANNEL TRIP RELAY B CCF 2 OF 3 TRIP
RELAYS (CH-A
BFALS FAILS pl &M()
2.1E-5 1.1E-6
BDl-CE—iB—TM BWD-RYL-FF-TRB BWD-RYL-CF-TR20F3TM
[ 1
CHANNEL B PRESSURE CHANNEL B TEMPERATURE
TRIP FAILS TRIP FAILS
BDl-CHlB—P—TM BD1-CHB-T-TM
[ I I 1
CH-B PRESSURE CH-B PRESSURE CCF SPECFIC CCF 2 OF 3 PRESSURE
OUTPUT BISTABLE SENSOR/TRANSMITTER 4 OF 6 OUTPUT SENSORS/TRANSMITTERS
FALLS FAILS BISTABLES (CH-A (CH-A T&M)
T&M)
2.9E4 1.6E-4 8.7E-7 6.4E-6
BWD-CBI-FF-PB BWD-CPR-FF-PB BWD-CBI-CF-CBI4OF6TM BWD-CPR-CF-P20F3TM
[ I 1
CH-B TEMPERATURE CH-B TEMPERATURE CCF SPECIFIC CCF 2 OF 3TEMPERATURE
OUTPUT BISTABLE SENSOR/TRANSMITTER 4 OF 6 OUTPUT SENSORS/TRANSMITTERS
FAILS FAILS BISTABLES (CH-A (CH-A T&M)
T&M)
2.9E-4 1.2E-4 8.7E-7 4.9E-6
BWD-CBI-FF-TB BWD-CTP-FF-TB BWD-CBI-CF-CBI4OF6TM BWD-CTP-CF-T20F3TM
B-DB47-TRB-TM - TRIP RELAY B FAILS CH-ATM 2001/04/10 Page 47
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1
TRIP RELAY C
FAILS CH-A TM
B-DB48-1TRC»TM
[ I 1
TRIP RELAY C CCF 2 OF 3 TRIP
INSTRUI\éEFI\)IA'I;LCSHANNEL i RELAYS (CHA
T&M)
2.1E-5 1.1E-6
BDl-CE—lC—TM BWD-RYL-FF-TRC BWD-RYL-CF-TR20F3TM
[ 1
CHANNEL C PRESSURE CHANNEL C TEMPERATURE
TRIP FAILS TRIP FAILS
BDl-CHlC-P-TM BD1-CHC-T-TM
[ I I 1
CH-C PRESSURE CH-C PRESSURE CCF SPECFIC CCF 2 OF 3 PRESSURE
SENSOR/TRANSMITTER OUTPUT BISTABLE 4 OF 6 OUTPUT SENSORS/TRANSMITTERS
FAILS FAILS BISTABLES (CH-A (CH-A T&M)
T&M)
1.6E-4 2.9E-4 8.7E-7 6.4E-6
BWD-CPR-FF-PC BWD-CBI-FF-PC BWD-CBI-CF-CBI4OF6TM BWD-CPR-CF-P20F3TM
[ I 1
CH-C TEMPERATURE CH-C TEMPERATURE CCF SPECIFIC CCF 2 OF 3TEMPERATURE
SENSOR/TRANSMITTER OUTPUT BISTABLE 4 OF 6 OUTPUT SENSORS/TRANSMITTERS
FAILS FAILS BISTABLES (CH-A (CHATEM)
T&aM)
1.2E-4 2.9E-4 8.7E-7 4.9E-6
BWD-CTP-FF-TC BWD-CBI-FF-TC BWD-CBI-CF-CBI4OF6TM BWD-CTP-CF-T20F3TM
B-DB48-TRC-TM - TRIP RELAY C FAILS CH-ATM 2001/04/10 Page 48
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|

TRIP RELAY D
FAILS CH-AT™

B—DB49—1TRD—TM

I

1

1

TRIP RELAY D CCF 2 OF 3TRIP
INSTRUI\SEFI\EIL%HANNEL s RELAYS (CHA
T&M)
2.1E-5 1.1E-6
BDl—ClH D-TM BWD-RYL-FF-TRD BWD-RYL-CF-TR20F3TM
I 1
CHANNEL D PRESSURE CHANNEL D TEMPERATURE
TRIP FAILS TRIP FAILS
BD1-C I—:D-P-TM BD1-CHD-T-TM
I | I 1
CH-D PRESSURE CH-D PRESSURE CCF SPECIFIC CCF 2 OF 3 PRESSURE
OUTPUT BISTABLE SENSOR/TRANSMITTER 4 OF 6 OUTPUT SENSORS/TRANSMITTERS
FAILS FALLS BISTABLES (CH-A (CH-A T&M)
T&M)
2.9E-4 1.6E-4 8.7E-7 6.4E-6
BWD-CBI-FF-PD BWD-CPR-FF-PD BWD-CBI-CF-CBI4OF6TM BWD-CPR-CF-P20F3TM
I I 1
CH-D TEMPERATURE CH-D TEMPERATURE CCF SPECIFIC CCF 2 OF 3 TEMPERATURE
SENSOR/TRANSMITTER OUTPUT BISTABLE 4 OF 6 OUTPUT SENSORS/TRANSMITTERS
FAILS FAILS BISTABLES (CH-A (CH-A T&M)
TeM)
1.2E-4 2.9E-4 8.7E-7 4.9E-6

BWD-CTP-FF-TD

BWD-CBI-FF-TD

BWD-CBI-CF-CBI4OF6TM

BWD-CTP-CF-T20F3TM

B-DB49-TRD-TM -

TRIP RELAY D FAILS CH-ATM
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1

NO INPUT SIGNAL
TO TRIP BREAKER
C (DIVERSE TRIP)

B'DBSCTIN -CDT

I 1

MANUAL TRIP REACTOR TRIP.
3FALS MODULE C FAILS
TO PROVIDE NPUT

12 @

B-DB12-MT3 BD1—'I1MCDT
1

I

REACTOR TRP
MODULE C FAILS
TO PROVIDE INPUT
-T™

BDl»TMF»TMDT

1

I

2OF 3INPUTS
TO REACTOR TRIP
MODULE C FALS

CHANNEL ATEST
AND MAINTENANCE

A

B Dl-TNlC-23DT
T

1.6E-2

BWD-RPS-TM-CHA
1

I

NO INPUT FROM
TRIP RELAY B
TOTRIP MODULE
CCHATM (DIVERSE

B-DB60-TMC-RB-TMDT

NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
CCH-A TM (DIVERSE

NOINPUT FROM
TRIP RELAY D
TO TRIP MODULE
C CH-A TM (DIVERSE

B-DB61-TMC-RC-TMDT

B-DB62-TMC-RD-TMDT

REACTOR TRIP
MODULE C FAILS
TO PROVIDE INPUT

BD1-TM C[NOTMDT

1

HANNEL A NO
TESTAND MAINTENANCE

30F 4 INPUTS
TO REACTOR TRIP
MODULE C FALS

14

B-DB14-CHA-NO-TM

A

EDl—TNlC-SADT

1

T

T

NO INPUT FROM

I

NO INPUT FROM

NO INPUT FROM
TRIP RELAY B

TRIP RELAY A
TO TRIPMODULE
C (DIVERSE TRIP)

TO TRIP MODULE

NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
C (DIVERSE TRIP)

TRIP RELAY D
TO TRP MODULE
C (DIVERSE TRIP)

C (DIVERSE TRIP)

AN

B-DB52-TMC-RADT

/N

B-DB53-TMC-RBDT

B-DB54-TMC-RCDT

AN

B-DB55-TMC-RDDT
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1

NO INPUT SIGNAL
TO TRIP BREAKER
D (DIVERSE TRIP)

BrDBSlIIN -DDT

I 1

MANUAL TRIP REACTOR TRIP.
4FALS MODULE D FAILS
TO PROVIDE NPUT

13 @

B-DB13-MT4 BD1—'I1MDDT
1

I

REACTOR TRP
MODULE D FAILS
TO PROVIDE INPUT
-T™

BDl»TMP»TMDT

1

I

2OF 3INPUTS
TO REACTOR TRIP
MODULE D FALS

CHANNEL ATEST
AND MAINTENANCE

A

B Dl-TNlD-23DT
T

1.6E-2

BWD-RPS-TM-CHA
1

I

NO INPUT FROM
TRIP RELAY B
TOTRIP MODULE
D CH-ATM (DIVERSE

B-DB63-TMD-RB-TMDT

NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
D CH-A TM (DIVERSE

NOINPUT FROM
TRIP RELAY D
TO TRIP MODULE

D CH-A TM (DIVERSE

B-DB64-TMD-RC-TMDT

B-DB65-TMD-RD-TMDT

REACTOR TRIP
MODULE D FAILS
TO PROVIDE INPUT

BD1-TM D[NOTMDT

1

HANNEL A NO
TESTAND MAINTENANCE

30F 4 INPUTS
TO REACTOR TRIP
MODULE D FALS

14

B-DB14-CHA-NO-TM

A

EDl—TNlD-SADT

1

T

T

NO INPUT FROM

I

NO INPUT FROM
TRIP RELAY A
TO TRIPMODULE
D (DIVERSE TRIP)

NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE

NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
D (DIVERSE TRIP)

TRIP RELAY D
TO TRP MODULE
D (DIVERSE TRIP)

D (DIVERSE TRIP)

B-DB56-TMD-RADT

AN

B-DB57-TMD-RBDT

B-DB58-TMD-RCDT

B-DB59-TMD-RDDT
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]

NO INPUT FROM
TRIP RELAY A
TO TRIP MODULE
C (DIVERSE TRIP)

A

B-DB52-TIMC-RADT
[ I I 1

TRIP RELAY A LOGIC RELAY CCF SPECIFIC CCF 3 OF 8 LOGIC
RELAYS. CHANNELS
FAILS A3 FAILS 9 OF':ElfAL%@C C& D ONLY FOR
ELEC TRIP
AN Oee O Oew
B-DB31-TRA BWD-RYL-FF-LRA3 BWD-RYL-CF-LR9OF16 BWD-RYL-CF-LR30OF8
B-DB52-TMC-RADT - NO INPUT FROM TRIP RELAY A TO TRIP MODULE C (DIVERSE TRIP) 2001/04/10 Page 52
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]

NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
C (DIVERSE TRIP)

A

B-DB53-TIMC-RBDT
[ I I 1

TRIP RELAY B LOGIC RELAY CCF SPECIFIC CCF 3 OF 8 LOGIC
RELAYS. CHANNELS
FAILS B3 FAILS 9 OF':ElfAL%G'C C & D ONLY FOR
ELEC TRIP
AN Owe Owm O
B-DB32-TRB BWD-RYL-FF-LRB3 BWD-RYL-CF-LR9OF16 BWD-RYL-CF-LR30OF8
B-DB53-TMC-RBDT - NO INPUT FROM TRIP RELAY B TO TRIP MODULE C (DIVERSE TRIP) 2001/04/10 Page 53

Fault Trees 56 Babcock & Wilcox RPS



]

NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
C (DIVERSE TRIP)

B-DBS4-TIMC-RCDT

A

|

[

I

I

TRIP RELAY C
FAILS

LOGIC RELAY
C3FAILS

CCF SPECIFIC
9 OF 16 LOGIC
RELAYS

CCF 30F 8 LOGIC
RELAYS. CHANNELS
C& D ONLY FOR
ELEC TRIP

AN

B-DB33-TRC

O 2.1E-5

BWD-RYL-FF-LRC3

BWD-RYL-CF-LROOF16

o

o

BWD-RYL-CF-LR3OF8

B-DB54-TMC-RCDT -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE C (DIVERSE TRIP)
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]

NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
C (DIVERSE TRIP)

B-DBSS-TIMC-RDDT

A

|

[

I

I

TRIP RELAY D
FAILS

LOGIC RELAY
D3 FAILS

CCF SPECIFIC
9 OF 16 LOGIC
RELAYS

CCF 30F 8 LOGIC
RELAYS. CHANNELS
C& D ONLY FOR
ELEC TRIP

B-DB34-TRD

O 2.1E-5

BWD-RYL-FF-LRD3

BWD-RYL-CF-LROOF16

o

o

BWD-RYL-CF-LR3OF8

B-DB55-TMC-RDDT -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE C (DIVERSE TRIP)

2001/04/10 Page 55

Fault Trees

58

Babcock & Wilcox RPS




]

NO INPUT FROM
TRIP RELAY A
TO TRIP MODULE
D (DIVERSE TRIP)

A

B-DB56-TIMD-RADT
[ I I 1

TRIP RELAY A LOGIC RELAY CCF SPECIFIC CCF 3 OF 8 LOGIC
RELAYS. CHANNELS
FAILS A4 FAILS 9 OF':ElfAL%@C C& D ONLY FOR
ELEC TRIP
AN Oee O Oew
B-DB31-TRA BWD-RYL-FF-LRA4 BWD-RYL-CF-LR9OF16 BWD-RYL-CF-LR30OF8
B-DB56-TMD-RADT - NO INPUT FROM TRIP RELAY A TO TRIP MODULE D (DIVERSE TRIP) 2001/04/10 Page 56
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]

NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
D (DIVERSE TRIP)

A

B-DB57-TIMD-RB DT
[ I I 1

TRIP RELAY B LOGIC RELAY CCF SPECIFIC CCF 3 OF 8 LOGIC
RELAYS. CHANNELS
FAILS B4 FAILS o OEElfAL%G'C C& D ONLY FOR
ELEC TRIP
/N O Qe Qe
B-DB32-TRB BWD-RYL-FF-LRB4 BWD-RYL-CF-LR9OF16 BWD-RYL-CF-LR30OF8
B-DB57-TMD-RBDT - NO INPUT FROM TRIP RELAY B TO TRIP MODULE D (DIVERSE TRIP) 2001/04/10 Page 57
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]

NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
D (DIVERSE TRIP)

B-DB58-TIMD-RC DT

A

|

[

I

I

TRIP RELAY C
FAILS

LOGIC RELAY
C4FAILS

CCF SPECIFIC
9 OF 16 LOGIC
RELAYS

CCF 30F 8 LOGIC
RELAYS. CHANNELS
C& D ONLY FOR
ELEC TRIP

AN

B-DB33-TRC

O 2.1E-5

BWD-RYL-FF-LRC4

BWD-RYL-CF-LROOF16

o

o

BWD-RYL-CF-LR3OF8

B-DB58-TMD-RCDT -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE D (DIVERSE TRIP)
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]

NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
D (DIVERSE TRIP)

B-DBSQ-TIMD-RD DT

A

|

[

I

I

TRIP RELAY D
FAILS

LOGIC RELAY
D4 FAILS

CCF SPECIFIC
9 OF 16 LOGIC
RELAYS

CCF 30F 8 LOGIC
RELAYS. CHANNELS
C& D ONLY FOR
ELEC TRIP

B-DB34-TRD

O 2.1E-5

BWD-RYL-FF-LRD4

BWD-RYL-CF-LROOF16

o

o

BWD-RYL-CF-LR3OF8

B-DB59-TMD-RDDT -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE D (DIVERSE TRIP)
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]

NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
C CH-ATM (DIVERSE

A

B-DB6O-TMIC-RB-TMDT
[ I I 1

TRIP RELAY B LOGIC RELAY CCF SPECIFIC CCF 2 OF 6 LOGIC
6 OF 12 LOGIC RYLs. CH C&D
FAILS CH-ATM B3FALS RELAYS (CH-A FORSTHE ELEC
T&M) TRIP (CH-A T&M)
O Do Oose
B-DB47-TRB-TM BWD-RYL-FF-LRB3 BWD-RYL-CF-LR60OF12TM BWD-RYL-CF-LR20OF6TM
B-DB60-TMC-RB-TMDT - NO INPUT FROM TRIP RELAY B TO TRIP MODULE C CH-A TM (DIVERSE 2001/10/10 Page 60
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]

NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
C CH-ATM (DIVERSE

A

B-DB61-TMIC-RC-TMDT
[ I I 1

TRIP RELAY C LOGIC RELAY CCF SPECIFIC CCF 2 OF 6 LOGIC
6 OF 12 LOGIC RYLs. CH C&D
FAILS CH-ATM C3FALS RELAYS (CH-A FORSTHE ELEC
T&M) TRIP (CH-A T&M)
O Do Oose
B-DB48-TRC-TM BWD-RYL-FF-LRC3 BWD-RYL-CF-LR60OF12TM BWD-RYL-CF-LR20OF6TM
B-DB61-TMC-RC-TMDT - NO INPUT FROM TRIP RELAY C TO TRIP MODULE C CH-ATM (DIVERSE 2001/10/10 Page 61
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]

NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
C CH-ATM (DIVERSE

A

B-DB62-TMIC-RD-TMDT
[ I I 1

TRIP RELAY D LOGIC RELAY CCF SPECIFIC CCF 2 OF 6 LOGIC
6 OF 12 LOGIC RYLs. CH C&D
FAILS CH-ATM D3FAILS RELAYS (CH-A FORSTHE ELEC
T&M) TRIP (CH-A T&M)
O Do Oose
B-DB49-TRD-TM BWD-RYL-FF-LRD3 BWD-RYL-CF-LR60OF12TM BWD-RYL-CF-LR20OF6TM
B-DB62-TMC-RD-TMDT - NO INPUT FROM TRIP RELAY D TO TRIP MODULE C CH-ATM (DIVERSE 2001/10/10 Page 62
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]

NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
D CH-ATM (DIVERSE

A

B-DB63-TMP-RB-TMDT
[ I I 1

TRIP RELAY B LOGIC RELAY CCF SPECIFIC CCF 2 OF 6 LOGIC
6 OF 12 LOGIC RYLs. CH C&D
FAILS CH-ATM B4FALS RELAYS (CH-A FORSTHE ELEC
T&M) TRIP (CH-A T&M)
O Do Oose
B-DB47-TRB-TM BWD-RYL-FF-LRB4 BWD-RYL-CF-LR60OF12TM BWD-RYL-CF-LR20OF6TM
B-DB63-TMD-RB-TMDT - NO INPUT FROM TRIP RELAY B TO TRIP MODULE D CH-A TM (DIVERSE 2001/10/10 Page 63
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]

NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
D CH-ATM (DIVERSE

A

B-DB64-TMIID-RC-TMDT
[ I I 1

TRIP RELAY C LOGIC RELAY CCF SPECIFIC CCF 2 OF 6 LOGIC
6 OF 12 LOGIC RYLs. CH C&D
FAILS CH-ATM C4FALS RELAYS (CH-A FORSTHE ELEC
T&M) TRIP (CH-A T&M)
O Do Oose
B-DB48-TRC-TM BWD-RYL-FF-LRC4 BWD-RYL-CF-LR60OF12TM BWD-RYL-CF-LR20OF6TM
B-DB64-TMD-RC-TMDT - NO INPUT FROM TRIP RELAY C TO TRIP MODULE D CH-ATM (DIVERSE 2001/10/10 Page 64
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]

NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
D CH-ATM (DIVERSE

A

B-DBGS—TMP—RD—TMDT
[ I I 1

TRIP RELAY D LOGIC RELAY CCF SPECIFIC CCF 2 OF 6 LOGIC
6 OF 12 LOGIC RYLs. CH C&D
FAILS CH-A TM D4FAILS RELAYS (CH-A FORSTHE ELEC
T&M) TRIP (CH-A T&M)
O o Oose
B-DB49-TRD-TM BWD-RYL-FF-LRD4 BWD-RYL-CF-LR60OF12TM BWD-RYL-CF-LR20F6TM
B-DB65-TMD-RD-TMDT - NO INPUT FROM TRIP RELAY D TO TRIP MODULE D CH-A TM (DIVERSE 2001/10/10 Page 65
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|

REACTOR PROTECTION
SYSTEM (RPS)
FAILS OCONEE

BO-OZIL-RPS

I

FAILURE OF 1 0F 4 ROD
GROUPS TO INSERT

1

FAILURE OF THE SCR
ELECTRONIC TRIP

[\

BO-Ol-lRPS-ld BO-47-SCR
[ 1
TRIP BREAKER FAILURE OF
COMMAND 10F 4 ROD
FAILURE GROUPS TO INSERT
BO1-RPS1-CMD BO-01-RPS14GRS
1
I 1
CCF OF 2 OR MORE OF CCF OF 2 OR MORE OF CCF OF 2 OR MORE OF Rod CCF, 20% of RODS
6 TBs UV DEVICES 6 TBs SHUNT TRIP 6RTBS Fail to Insert
12E-5 3.5E-5 1.1E-6 5.8E-9
BWO-BUV-CF-TB30F6-4G BWO-BSN-CF-TB30F6-4G BWO-BME-CF-TB30F6-4G BWO-ROD-CF-RODS
I I I 1
FAILURE OF FAILURE OF FAILURE OF FAILURE OF
ROD GROUP 1 ROD GROUP 2 ROD GROWP 3 ROD GROWP 4
BO-01-RPS-GR1 BO-01-RPS-GR2 BO-01-RPS-GR3 BO-01-RPS-GR4
BO-01-RPS - REACTOR PROTECTION SYSTEM (RPS) FAILS OCONEE 2001/10/18  Page 66
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FAILURE OF
ROD GROUP 1

BO-01-RPS-GR1
1

AC BREAKER A &
DC BREAKER C1
FAIL TO OPEN

BO1-RPSGR1-AC1
]
| 1

AC BREAKER B &
DC BREAKER D1
FAIL TO OPEN

BO1-RPSGR1-BD1
]
| 1

AC TRIP BREAKER A DC TRIP BREAKER AC TRIP BREAKER B DC TRIP BREAKER
FAILS C1FAILS FAILS D1 FAILS
BO-02-TBAC-A BO-04-TBDC-C1 BO-03-TBAC-B BO-05-TBDC-D1
BO-01-RPS-GR1 - FAILURE OF ROD GROUP 1 FAILURE OF ROD GROUP 1 2001/10/18  Page 67
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FAILURE OF
ROD GROUP 2

BO-01-RPS-GR2
1

AC BREAKER A &
DC BREAKER C1
FAIL TO OPEN

BO1-RPSGR2-AC1
]
| 1

AC BREAKER B &
DC BREAKER D1
FAIL TO OPEN

BO1-RPSGR2-BD1
]
| 1

AC TRIP BREAKER A DC TRIP BREAKER AC TRIP BREAKER B DC TRIP BREAKER
FAILS C1FAILS FAILS D1 FAILS
BO-02-TBAC-A BO-04-TBDC-C1 BO-03-TBAC-B BO-05-TBDC-D1
BO-01-RPS-GR2 - FAILURE OF ROD GROUP 2 FAILURE OF ROD GROUP 2 2001/10/18  Page 68
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FAILURE OF
ROD GROUP 3

BO-01-RPS-GR3
1

AC BREAKER A &
DC BREAKER C2
FAIL TO OPEN

BO1-RPSGR3-AC2
]
| 1

AC BREAKER B &
DC BREAKER D2
FAIL TO OPEN

BO1-RPSGR3-BD2
]
| 1

AC TRIP BREAKER A DC TRIP BREAKER AC TRIP BREAKER B DC TRIP BREAKER
FAILS C2 FAILS FAILS D2 FAILS
BO-02-TBAC-A BO-04-TBDC-C2 BO-03-TBAC-B BO-05-TBDC-D2
BO-01-RPS-GR3 - FAILURE OF ROD GROUP 3 FAILURE OF ROD GROUP 3 2001/10/18  Page 69
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FAILURE OF
ROD GROUP 4

BO-01-RPS-GR4
1

AC BREAKER A &
DC BREAKER C2
FAIL TO OPEN

BO1-RPSGR4-AC2
]
| 1

AC BREAKER B &
DC BREAKER D2
FAIL TO OPEN

BO1-RPSGR4-BD2
]
| 1

AC TRIP BREAKER A DC TRIP BREAKER AC TRIP BREAKER B DC TRIP BREAKER
FAILS C2 FAILS FAILS D2 FAILS
BO-02-TBAC-A BO-04-TBDC-C2 BO-03-TBAC-B BO-05-TBDC-D2
BO-01-RPS-GR4 - FAILURE OF ROD GROUP 4 FAILURE OF ROD GROUP 4 2001/10/18  Page 70
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1

AC TRIP BREAKER
FAILS

BO-OZ-TBAC—A

I

I

NO INPUT SIGNAL
TO TRIP BREAKER
A

AC TRIP BREAKER
A COMMAND
FAILURES

AN

BO-06-IN-A

BOZ-TBIAC—AGl

1

AC TRIP BREAKER
ALOCAL HARDWARE
FAILURE

18E-5

BWO-BME-FO-ACTB-A

I

ACTRIP BREAKER
AUNDERVOLTAGE
DEVICE FAILS

2.3E-4

BWO-BUV-FF-ACTB-A

1

AC TRIP BREAKER
ASHUNT
TRIPFAILURES

BO2 -TBAlC-AGl SH

I

AC TRIP BREAKER
ASHUNT TRIP DEVICE
DC POWER FAILS

6.0E-5

BWO-PWR-FF-ACTB-A

1

AC TRIP BREAKER
ASHUNT TRIP DEVICE
LOCAL FAULTS

1

6.1E-4

BWO-BSN-FF-ACTB-A

CCF SPECIFIC 2 OF
4 TRIP BREAKER SHUNT
TRIP DEVICEPOWER

2.5E-6

BWO-PWR-CFTB20F4

BO-02-TBAC-A -

AC TRIP BREAKER A FAILS

2001/10/18  Page 71
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1

ACTRIP BREAKER B
FAILS

BWO-PWR-FF-ACTB-B

BO-03-TBAC-B - AC TRIP BREAKER B FAILS

BWO-BSN-FF-ACTB-B

BO-03-TBAC-B
[ T 1
NO INPUT SIGNAL AC TRIP BREAKER AC TRIP BREAKER
TO TRIP BREAKER B COMMAND BLOCAL HARDWARE
B FAILURES FAILURE
BO-07-IN-B BO].—TBIAC-BGI BWO-BME-FO-ACTB-B
[ 1
AC TRIP BREAKER
ACTRIP BREAKER
B SHUNT
8 UD'é[\),,Eg\;/ ?',;EGE TRIPFAILURES
2.3E-4
BWO-BUV-FF-ACTB-B BO:. l-TBAlC-BGlsH
[ I
AC TRP BREAKER ACTRIPBREAKER
B SHUNT TRIP DEVICE BSHUNT TRIP DEVICE
DCPOWER FAILS LOCAL FAULTS
6.0E-5 6.1E-4

1

CCFSPECIFIC
2 OF 4TRIP BREAKER
SHUNT TRIP DEVICE

25E-6

BWO-PWR-CF-TB20F4
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1

DCTRIP BREAKER C1
FAILS

BO—04—TIBDC-C1

I

I

NO INPUT SIGNAL
TO TRIP BREAKER
C1

DC TRIP BREAKER
C1 COMMAND
FAILURES

/N

BO-08-IN-C1

BOl—TBEl)C-C 1G1

1

DC TRIP BREAKER
C1 LOCAL HARDWARE
FAILURE

18E-5

BWO-BME-FO-DCTB-C1

I

DCTRIP BREAKER
C1 UNDERVOLTAGE
DEVICE FAILS

2.3E-4

BWO-BUV-FF-DCTB-C1

1

DC TRIP BREAKER
C1 SHUNT
TRIPFAILURES

BOl-TBDlC-ClGISH

I

DC TRIP BREAKER
CLSHUNTTRIP
DEVICE DC POWER
FALLS

6.0E-5

BWO-PWR-FF-DCTB-C1

1

DC TRIP BREAKER
CLSHUNTTRIP
DEVICE LOCAL

FAULTS

1

6.1E-4

BWO-BSN-FF-DCTB-C1

CCF SPECIFIC 2 OF
4 TRIP BREAKER SHUNT
TRIP DEVICEPOWER

2.5E-6

BWO-PWR-CFTB20F4

BO-04-TBDC-C1 -

DC TRIP BREAKER C1 FAILS

2001/10/18  Page 73

Fault Trees

77

Babcock & Wilcox RPS




1

DCTRIP BREAKER C2
FAILS

BO—04—TIBDC-C2

I

I

NO INPUT SIGNAL
TO TRIP BREAKER
c2

DC TRIP BREAKER
C2 COMMAND
FAILURES

/N

BO-08-IN-C2

BOl—TBEl)C-CZG3

1

DC TRIP BREAKER
C2 LOCAL HARDWARE
FAILURE

18E-5

BWO-BME-FO-DCTB-C2

I

DCTRIP BREAKER
C2 UNDERVOLTAGE
DEVICE FAILS

2.3E-4

BWO-BUV-FF-DCTB-C2

1

DC TRIP BREAKER
C2 SHUNT
TRIPFAILURES

BOl-TBDlC-CZG3SH

I

DC TRIP BREAKER
C2 SHUNTTRIP
DEVICE DC POWER
FALLS

6.0E-5

BWO-PWR-FF-DCTB-C2

1

DC TRIP BREAKER
C2 SHUNTTRIP
DEVICE LOCAL

FAULTS

1

6.1E-4

BWO-BSN-FF-DCTB-C2

CCF SPECIFIC 2 OF
4 TRIP BREAKER SHUNT
TRIP DEVICEPOWER

2.5E-6

BWO-PWR-CFTB20F4

BO-04-TBDC-C2 -

DC TRIP BREAKER C2 FAILS
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1

DCTRIP BREAKER DL
FAILS

BO-OS-TIBDC-D].

I

I

NO INPUT SIGNAL
TO TRIP BREAKER
DL

DC TRIP BREAKER
D1 COMMAND
FAILURES

/N

BO-09-IN-D1

BOl—TBEl)C-DlGl

1

DC TRIP BREAKER
D1 LOCAL HARDWARE
FAILURE

18E-5

BWO-BME-FO-DCTB-D1

I

DCTRIP BREAKER
D1 UNDERVOLTAGE
DEVICE FAILS

2.3E-4

BWO-BUV-FF-DCTB-D1

1

DC TRIP BREAKER
D1 SHUNT
TRIPFAILURES

BOl-TBDlC-DlGISH

I

DC TRIP BREAKER
D1 SHUNT TRIP DEVICE
DCPOWER FAILS

6.0E-5

BWO-PWR-FF-DCTB-D1

1

CCF SPECIFIC 2 OF
4 TRIP BREAKER SHUT
TRIP DEVICE POWER

1

2.5E-6

BWO-PWR-CF-TB20F4

DC TRIP BREAKER
D1 SHUNT TRIP DEVICE
LOCAL FAULTS

6.1E-4

BWO-BSN-FF-DCTB-D1

BO-05-TBDC-D1 -

DC TRIP BREAKER D1 FAILS
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1

DCTRIP BREAKER D2
FAILS

BO—OS—TIBDC-DZ

I

I

NO INPUT SIGNAL
TO TRIP BREAKER
D2

DC TRIP BREAKER
D2 COMMAND
FAILURES

BO-09-IN-D2

BOl—TBEl)C-DZG3

1

DC TRIP BREAKER
D2 LOCAL HARDWARE
FAILURE

18E-5

BWO-BME-FO-DCTB-D2

I

DCTRIP BREAKER
D2 UNDERVOLTAGE
DEVICE FAILS

2.3E-4

BWO-BUV-FF-DCTB-D2

1

DC TRIP BREAKER
D2 SHUNT
TRIPFAILURES

BOl-TBDlC-DZG3SH

I

DC TRIP BREAKER
D2 SHUNT TRIP DEVICE
DCPOWER FAILS

6.0E-5

BWO-PWR-FF-DCTB-D2

1

CCF SPECIFIC 2 OF
4 TRIP BREAKER SHUT
TRIP DEVICE POWER

1

2.5E-6

BWO-PWR-CF-TB20F4

DC TRIP BREAKER
D2 SHUNT TRIP DEVICE
LOCAL FAULTS

6.1E-4

BWO-BSN-FF-DCTB-D2

BO-05-TBDC-D2 -

DC TRIP BREAKER D2 FAILS
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1

NO INPUT SIGNAL
TO TRIP BREAKER
A

BO-O [li»IN»A
1

I

MANUAL TRIP
FAILS FOR
CHANNEL A

REACTOR TRIP
MODULE A FAILS
TO PROVIDE INPUT

BO-10-MTA

BOl-lT MA

1

I

MODULE A FAILS
TO PROVIDE INPUT
- ™™

REACTOR TRIP

BO1-TMA-TM
1
I 1
20F3 INPUTS CHANNEL A TEST
TO REACTOR TRIP AND MAINTENANCE
MODULE AFAILS
2 3 16E-2

BOl-TlMA-23

BWO-RPS-TM-CHA
1

1

I

NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
ACH-ATM

NOINPUT FROM
TRIP RELAY C
TO TRIP MODULE

NOINPUT FROM
TRIPRELAY D
TO TRIP MODULE

BO-32-TMA-RB-TM

BO-33-TMA-RC-TM

BO-34-TMA-RD-TM

REACTOR TRIP
MODULE A FAILS
TO PROVIDE INPUT
-NOT™M

BOl—TMlA—N OTM

1

I

3 OF 4 INPUTS
TO REACTOR TRIP
MODULE AFAILS

CHANNEL A NO
TEST AND MAINTENANCE

3 4
BOLTMA-34

BO-11-CHA-NO-TM
1

1

1

NO INPUT FROM

I

NO INPUT FROM
TRIPRELAY A
TO TRIP MODULE
A

NO INPUT FROM
TRIPRELAY B
TO TRIP MODULE
A

NO INPUT FROM
TRIPRELAY C
TOTRIP MODULE
A

TRIPRELAY D
TO TRIP MODULE
A

BO-12-TMARA

BO-13-TMA-RB

BO-14-TMA-RC

2001/03/30
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1

NO INPUT SIGNAL

BO-07-IN-B -

TO TRIP BREAKER
B
BO-071-|N»B
[ 1
MANUAL TRIP
REACTOR TRIP
FAILSFOR MODULEB FAILS
CHANNEL B TO PROVIDE INPUT
BO-10-MTB BOl-lTMB
[ |
REACTORTRIP REACTORTRIP
MODULEB FAILS MODULEB FAILS
TO PROVIDE INPUT TOPROVIDE INPUT
™ “NOTM
BOl—Tl}/IB-TM BOl—TMlB-NOTM
[ | [ |
20F3 INPUTS CHANNEL ATEST 30F 4 INPUTS CHANNELANO
TOREACTOR TRIP ANDMAINTENANCE TOREACTOR TRIP TEST AND MAINTENANCE
MODULE BFAILS MODULE B FAILS
1.6E-2
2 3 3 4
BOl—TlMB-ZS BWO-RPS-TM-CHA BOl-TlM B-34 BO-11-CHA-NO-TM
[ T | [ T T |
NO INPUT FROM NOINPUT FROM NOINPUT FROM NO INPUT FROM NOINPUT FROM NO INPUT FROM NO INPUT FROM
TRIPRELAY B TRIP RELAY C TRIPRELAY D TRIP RELAY A TRIP RELAY B TRIP RELAY C TRIPRELAY D
TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE
BCHATM CH-ATM BCHATM B B B B
BO-35-TMB-RB-TM BO-36-TMB-RC-TM BO-37-TMB-RD-TM BO-16-TMB-RA BO-17-TMB-RB

NO INPUT SIGNAL TO TRIP BREAKER B

BO-18-TMB-RC

BO-19-TMB-RD
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1

NO INPUT SIGNAL
TOTRIP BREAKER

REACTOR TRIP
MODULE CFAILS
TO PROVIDE INPUT
-NOT™™

BOl-TM?l—NOT M

1

BO-08-IN-C1
1
[ 1
MANLIAL TRIP REACTOR TRIP
MODULE C FAILS
CHANNEL C TO PROVIDE INPUT
FAILS
BO-10-MTC BO1-TMC1
1
I 1
REACTOR TRIP
MODULEC FAILS
TO PROVIDE INPUT
-T™
BO1-TMC1-T™M
1
I 1 1
CHANNEL A TEST SREACTOR TR

20F3INPUTS
TO REACTOR TRIP
MODULE CFAILS

AND MAINTENANCE

16E-2

TO REACTOR TRIP
MODULE CFAILS

CHANNEL A NO
TEST AND MAINTENANCE

2 3 3 4
BOl-Tl}/ICl-ZS BWO-RPS-TM-CHA BO1-T llvlc1-34 BO-11-CHA-NO-TM
I 1 1 I 1 1 1
NO INPUT FROM NOINPUT FROM NOINPUT FROM NO INPUT FROM NO INPUT FROM NO INPUT FROM NO INPUT FROM
TRIP RELAY B TRIP RELAY C TRIPRELAY D TRIPRELAY A TRIPRELAY B TRIPRELAY C TRIPRELAY D
TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TOTRIP MODULE TO TRIP MODULE
CCH-ATM CCH-ATM c c c c
BO-38-TMC-RB-TM BO-39-TMC-RC-TM BO-40-TMC-RD-TM BO-20-TMC-RA BO-21-TMC-RB BO-22-TMC-RC BO-23-TMC-RD
BO-08-IN-C1 - NO INPUT SIGNAL TO TRIP BREAKER C1 2001/04/02  Page 79
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1

NO INPUT SIGNAL
TOTRIP BREAKER

REACTOR TRIP
MODULE CFAILS
TO PROVIDE INPUT
-NOT™™

BOl-TM?Z-NOT M

1

BO-08-IN-C2
1
I 1
MANUAL TRIP REACTOR TRIP
FAILS FOR MODULE C FAILS
CHANNEL C TO PROVIDE INPUT
BO-10-MTC BO1-TMC2
1
I 1
REACTOR TRIP
MODULEC FAILS
TO PROVIDE INPUT
-T™
BO1-TMC2-TM
1
I 1 I
CHANNEL A TEST 3OF 4 INPUTS

20F3INPUTS
TO REACTOR TRIP
MODULE CFAILS

AND MAINTENANCE

16E-2

TO REACTOR TRIP
MODULE CFAILS

CHANNEL A NO
TEST AND MAINTENANCE

2 3 3 4
BOl-Tl}ACZ-ZS BWO-RPS-TM-CHA BO1-T llvlCZ 34 BO-11-CHA-NO-TM
I 1 1 I 1 1 1
NO INPUT FROM NOINPUT FROM NOINPUT FROM NO INPUT FROM NO INPUT FROM NO INPUT FROM NO INPUT FROM
TRIPRELAY B TRIP RELAY C TRIPRELAY D TRIPRELAY A TRIPRELAY B TRIPRELAY C TRIPRELAY D
TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TOTRIP MODULE TO TRIP MODULE
CCH-ATM CCH-ATM c c c c
BO-38-TMC-RB-TM BO-39-TMC-RC-TM BO-40-TMC-RD-TM BO-20-TMC-RA BO-21-TMC-RB BO-22-TMC-RC BO-23-TMC-RD
BO-08-IN-C2 - NO INPUT SIGNAL TO TRIP BREAKER C2 2001/04/02  Page 80
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1

NO INPUT SIGNAL
TO TRIP BREAKER

BO'OQI-IN-Dl

I

1

MANUAL TRIP
FAILS FOR
CHANNELD

REACTOR TRIP
MODULE D FAILS
TO PROVIDE INPUT

BO-10-MTD

BOl-'ll' MD1
1

I

REACTOR TRIP
MODULE D FAILS
TO PROVIDE INPUT
-NOTM

BOl—TMEl)l-NOTM

I

1

30F4INPUTS
TO REACTOR TRIP
MODULE DFAILS

CHANNEL A NO
TEST AND MAINTENANCE

4
BOl-TI}/I D1-34

BO-11-CHA-NO-TM

1

I

1

I

NO INPUT FROM
TRIP RELAY A
TO TRIP MODULE
D

NOINPUT FROM
TRIP RELAY B
TO TRIP MODULE
D

NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
D

NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
D

BO-24-TMD-RA

BO-25-TMD-RB

BO-26-TMD-RC

BO-27-TMD-RD

REACTOR TRIP
MODULE D FAILS
TO PROVIDE INPUT
-™

BO1 -TI\{IDl-TM

1

I

CHANNEL A TEST
AND MAINTENANCE

2 OF 3INPUTS
TO REACTOR TRIP
MODULE D FAILS

1.6E-2

BWO-RPS-TM-CHA

2 3
BOLTMD1-23

1

1

I

NO INPUT FROM
TRIPRELAY B
TO TRIP MODULE
DCH-ATM

NO INPUT FROM
TRIPRELAY C
TOTRIP MODULE
DCH-ATM

NO INPUT FROM
TRIPRELAY D
TO TRIP MODULE
DCH-ATM

AN

BO-41-TMD-RB-TM

BO-42-TMD-RC-TM

BO-43-TMD-RD-TM

BO-09-IN-D1 - NO INPUT SIGNAL TO TRIP BREAKER D1
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1

NOINPUT SIGNAL
TO TRIP BREAKER

BO'OQI-IN-DZ

I

1

MANUAL TRIP
FAILS FOR
CHANNELD

REACTOR TRIP
MODULE D FAILS
TO PROVIDE INPUT

BO-10-MTD

BOl-'ll' MD2

1

I

REACTOR TRIP
MODULE D FAILS
TO PROVIDE INPUT
-NOTM

BOl—TMEl)Z-NOTM

I

1

30F4INPUTS
TO REACTOR TRIP
MODULE DFAILS

CHANNEL A NO
TEST AND MAINTENANCE

4
BOl-TI}/I D2-34

BO-11-CHA-NO-TM

1

I

1

I

NO INPUT FROM
TRIPRELAY A
TO TRIP MODULE
D

NOINPUT FROM
TRIP RELAY B
TO TRIP MODULE
D

NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
D

NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
D

BO-24-TMD-RA

BO-25-TMD-RB

BO-26-TMD-RC

BO-27-TMD-RD

-™

REACTOR TRIP
MODULE D FAILS
TO PROVIDE INPUT

BOl-TI:/ID-TM

I

1

CHANNEL A TEST
AND MAINTENANCE

2 OF 3INPUTS
TO REACTOR TRIP
MODULE D FAILS

1.6E-2

BWO-RPS-TM-CHA

2 3
BOLTMD2-23

1

1

I

NO INPUT FROM
TRIPRELAY B
TO TRIP MODULE
DCH-ATM

NO INPUT FROM
TRIPRELAY C
TOTRIP MODULE
DCH-ATM

NO INPUT FROM
TRIPRELAY D
TO TRIP MODULE
DCH-ATM

AN

BO-41-TMD-RB-TM

BO-42-TMD-RC-TM

BO-43-TMD-RD-TM

BO-09-IN-D2 - NO INPUT SIGNAL TO TRIP BREAKER D2
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MANUAL TRIP

OPERATOR FAILS
TO INITIATE MANUAL
SCRAM

BWO-XHE-XE-SCRAM

BWO-MSW-CF-20F4

FAILS FOR
CHANNEL A
BO-10-MTA
|
[ | |
CCF OF 2 OF 4 MANUAL MANUAL SCRAM
SCRAM SWITCH SWITCH 1 FAILS
Ignore Ignore Ignore

BWO-MSW-FF-MT1

BO-10-MTA - MANUAL TRIP FAILS FOR CHANNEL A
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MANUAL TRIP

OPERATOR FAILS
TO INITIATE MANUAL
SCRAM

BWO-XHE-XE-SCRAM

BWO-MSW-CF-20F4

FAILS FOR
CHANNEL B
BO-10-MTB
|
[ | |
CCF OF 2 OF 4 MANUAL MANUAL SCRAM
SCRAM SWITCH SWITCH 2 FAILS
Ignore Ignore Ignore

BWO-MSW-FF-MT2

BO-10-MTB - MANUAL TRIP FAILS FOR CHANNEL B
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MANUAL TRIP

OPERATOR FAILS
TO INITIATE MANUAL
SCRAM

BWO-XHE-XE-SCRAM

BWO-MSW-CF-20F4

FAILS FOR
CHANNEL C
BO-10-MTC
|
[ | |
CCF OF 2 OF 4 MANUAL MANUAL SCRAM
SCRAM SWITCH SWITCH 3 FAILS
Ignore Ignore Ignore

BWO-MSW-FF-MT3

BO-10-MTC - MANUAL TRIP FAILS FOR CHANNEL C
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MANUAL TRIP

OPERATOR FAILS
TO INITIATE MANUAL
SCRAM

BWO-XHE-XE-SCRAM

BWO-MSW-CF-20F4

FAILS FOR
CHANNEL D
BO-10-MTD
|
[ | |
CCF OF 2 OF 4 MANUAL MANUAL SCRAM
SCRAM SWITCH SWITCH 4 FAILS
Ignore Ignore Ignore

BWO-MSW-FF-MT4

BO-10-MTD - MANUAL TRIP FAILS FOR CHANNEL D
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CHANNEL A NO
TEST AND MAINTENANCE

BO-11-CHA-NO-TM

CHANNEL A TEST
AND MAINTENANCE

1.6E-2

BWO-RPS-TM-CHA

BO-11-CHA-NO-TM - CHANNEL A NO TEST AND MAINTENANCE 2001/03/30  Page 87
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NO INPUT FROM
TRIP RELAY ATO
TRIP MODULE A

BO-12-TMA-RA
| i 1
CCF SPECIFIC 9 LOGIC RELAY Al
TRIP RELAY A OF 16 LOGIC EAILS
FAILS
RELAYS
o (s
BO-28-TRA BWO-RYL-CF-LR90OF16 BWO-RYL-FF-LRA1
BO-12-TMA-RA - NO INPUT FROM TRIP RELAY A TO TRIP MODULE A 2001/04/11  Page 88
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NO INPUT FROM
TRIPRELAY B TO
TRIP MODULE A

BO-13-TMA-RB
[

TRIP RELAY B
FAILS

BO-29-TRB

CCF SPECIFIC 9
OF 16 LOGIC
RELAYS

LOGIC RELAY B1
FAILS

O 3.3E-8

BWO-RYL-CF-LR9OF16

Q 2.1E-5

BWO-RYL-FF-LRB1

BO-13-TMA-RB -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE A

2001/04/11
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NO INPUT FROM
TRIPRELAY CTO
TRIP MODULE A

BO-14-TMA-RC
[

TRIP RELAY C
FAILS

BO-30-TRC

CCF SPECIFIC 9
OF 16 LOGIC
RELAYS

LOGIC RELAY C1
FAILS

O 3.3E-8

BWO-RYL-CF-LR9OF16

Q 2.1E-5

BWO-RYL-FF-LRC1

BO-14-TMA-RC -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE A

2001/04/11
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NO INPUT FROM
TRIP RELAY D TO
TRIP MODULE A

BO-15-'II'MA-RD

TRIP RELAY D
FAILS

BO-31-TRD

CCF SPECIFIC 9
OF 16 LOGIC
RELAYS

LOGIC RELAY D1
FAILS

O 3.3E-8

BWO-RYL-CF-LR9OF16

o

BWO-RYL-FF-LRD1

BO-15-TMA-RD -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE A

2001/04/11
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NO INPUT FROM
TRIP RELAY ATO
TRIP MODULE B

A

BO-16-TMB-RA
[

TRIP RELAY A
FAILS

BO-28-TRA

CCF SPECIFIC 9
OF 16 LOGIC
RELAYS

Q 3.3E-8

BWO-RYL-CF-LR9OF16

LOGIC RELAY A2
FAILS

Q 2.1E-5

BWO-RYL-FF-LRA2

BO-16-TMB-RA -

NO INPUT FROM TRIP RELAY ATO TRIP MODULE B

2001/04/11
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NO INPUT FROM
TRIPRELAY B TO
TRIP MODULE B

BO-17-TMB-RB
[

TRIP RELAY B
FAILS

BO-29-TRB

CCF SPECIFIC 9
OF 16 LOGIC
RELAYS

LOGIC RELAY B2
FAILS

O 3.3E-8

BWO-RYL-CF-LR9OF16

Q 2.1E-5

BWO-RYL-FF-LRB2

BO-17-TMB-RB -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE B

2001/04/11
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NO INPUT FROM
TRIPRELAY CTO
TRIP MODULE B

BO-18-TMB-RC

TRIP RELAY C
FAILS

BO-30-TRC

CCF SPECIFIC 9
OF 16 LOGIC
RELAYS

LOGIC RELAY C2
FAILS

O 3.3E-8

BWO-RYL-CF-LR9OF16

Q 2.1E-5

BWO-RYL-FF-LRC2

BO-18-TMB-RC -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE B

2001/04/11
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NO INPUT FROM
TRIP RELAY D TO
TRIP MODULE B

BO-19-TMB-RD
[

TRIP RELAY D
FAILS

BO-31-TRD

CCF SPECIFIC 9
OF 16 LOGIC
RELAYS

LOGIC RELAY D2
FAILS

O 3.3E-8

BWO-RYL-CF-LR9OF16

Q 2.1E-5

BWO-RYL-FF-LRD2

BO-19-TMB-RD -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE B

2001/04/11
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NO INPUT FROM
TRIP RELAY ATO
TRIP MODULE C

BO-20-TMC-RA

TRIP RELAY A
FAILS

BO-28-TRA

CCF SPECIFIC 9
OF 16 LOGIC
RELAYS

LOGIC RELAY
A3 FAILS

O 3.3E-8

BWO-RYL-CF-LR9OF16

Q 2.1E-5

BWO-RYL-FF-LRA3

BO-20-TMC-RA -

NO INPUT FROM TRIP RELAY ATO TRIP MODULE C

2001/04/11
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NO INPUT FROM
TRIPRELAY B TO
TRIP MODULE C

BO-21-TMC-RB
[

TRIP RELAY B
FAILS

BO-29-TRB

CCF SPECIFIC 9
OF 16 LOGIC
RELAYS

LOGIC RELAY
B3 FAILS

O 3.3E-8

BWO-RYL-CF-LR9OF16

Q 2.1E-5

BWO-RYL-FF-LRB3

BO-21-TMC-RB -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE C

2001/04/11
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NO INPUT FROM
TRIPRELAY CTO
TRIP MODULE C

BO-22-TMC-RC

TRIP RELAY C
FAILS

BO-30-TRC

CCF SPECIFIC 9
OF 16 LOGIC
RELAYS

LOGIC RELAY
C3 FAILS

O 3.3E-8

BWO-RYL-CF-LR9OF16

Q 2.1E-5

BWO-RYL-FF-LRC3

BO-22-TMC-RC -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE C

2001/04/11
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NO INPUT FROM
TRIP RELAY D TO
TRIP MODULE C

BO-23-TMC-RD

TRIP RELAY D
FAILS

BO-31-TRD

CCF SPECIFIC 9
OF 16 LOGIC
RELAYS

LOGIC RELAY
D3 FAILS

O 3.3E-8

BWO-RYL-CF-LR9OF16

Q 2.1E-5

BWO-RYL-FF-LRD3

BO-23-TMC-RD -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE C

2001/04/11
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NO INPUT FROM
TRIP RELAY ATO
TRIP MODULE D

BO-24-TMD-RA
| i 1
CCF SPECIFIC 9 LOGIC RELAY
TRIP RELAY A
FAILS OF 16 LOGIC A4 EAILS
RELAYS
o (s
BO-28-TRA BWO-RYL-CF-LR90OF16 BWO-RYL-FF-LRA4
BO-24-TMD-RA - NO INPUT FROM TRIP RELAY A TO TRIP MODULE D 2001/04/11  Page 100
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NO INPUT FROM
TRIPRELAY B TO
TRIP MODULE D

BO-25-TMD-RB
[

TRIP RELAY B
FAILS

BO-29-TRB

CCF SPECIFIC 9
OF 16 LOGIC
RELAYS

LOGIC RELAY
B4 FAILS

O 3.3E-8

BWO-RYL-CF-LR9OF16

Q 2.1E-5

BWO-RYL-FF-LRB4

BO-25-TMD-RB -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE D

2001/04/11
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NO INPUT FROM
TRIPRELAY CTO
TRIP MODULE D

BO-26-TMD-RC

TRIP RELAY C
FAILS

BO-30-TRC

CCF SPECIFIC 9
OF 16 LOGIC
RELAYS

LOGIC RELAY
C4 FAILS

O 3.3E-8

BWO-RYL-CF-LR9OF16

Q 2.1E-5

BWO-RYL-FF-LRC4

BO-26-TMD-RC -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE D

2001/04/11
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NO INPUT FROM
TRIP RELAY D TO
TRIP MODULE D

BO-27-TMD-RD
[

TRIP RELAY D
FAILS

BO-31-TRD

CCF SPECIFIC 9
OF 16 LOGIC
RELAYS

LOGIC RELAY
D4 FAILS

O 3.3E-8

BWO-RYL-CF-LR9OF16

Q 2.1E-5

BWO-RYL-FF-LRD4

BO-27-TMD-RD -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE D

2001/04/11
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|

TRIP RELAY A
FAILS

BO-28-TRA
]

I

INSTRUMENT CHANNEL
AFAILS

1

TRIP RELAY AFAILS

1

CCF 3 OF 4 TRIP
RELAYS

2.1E-5 3.3E-7
BO1-CHA BWO-RYL-FF-TRA BWO-RYL-CF-TR30F4
[ L 1
CHANNEL A TEMPERATURE CHANNEL A PRESSURE
TRIP FAILS TRIP FAILS
BO1-CHA-T BO1-CHA-P
1
I 1 1 1
CH-A TEMPERATURE CH-ATEMPERATURE CCF SPECIFIC 6 OF 8 CCF3OF4
OUTPUT BISTABLE SENSOR/TRANSMITTER OUTPUT BISTABLES TEMPERATURE
FAILS FAILS SENSORS/TRANSMITTERS
2.9E-4 12E-4 4.0E-7 1.5E-6
BWO-CBI-FF-TA BWO-CTP-FF-TA BWO-CBI-CF-CBI6OF8 BWO-CTP-CF-T30F4
I I 1
CH-A PRESSURE CH-A PRESSURE CCF SPECIFIC CCF 30F 4 PRESSURE
SENSOR/TRANSMITTER OUTPUT BISTABLE 6 OF 8 OUTPUT SENSORS/TRANSMITTERS
FAILS FAILS BISTABLES
1.6E-4 2.9E-4 4.0E-7 2.0E-6
BWO-CPR-FF-PA BWO-CBI-FF-PA BWO-CBI-CF-CBI6OF8 BWO-CPR-CF-P30F4

BO-28-TRA - TRIP RELAY A FAILS
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|

TRIPRELAY B

BWO-CBI-FF-TB BWO-CTP-FF-TB

BWO-CBI-CF-CBI6OF8

FAILS
BO-29-TRB
Il
[ 1 1
INSTRUMENT CHANNEL TRIPRELAY B CCF 30F4 TRIP
BFAILS FAILS RELAYS
2.1E5 3.3E-7
BOl-lCHB BWO-RYL-FF-TRB BWO-RYL-CF-TR30F4
[ 1
CHANNEL B PRESSURE CHANNEL B TEMPERATURE
TRIP FAILS RIP FAILS
BO1-CHB-P BO1-CHB-T
Il
[ T 1 1
CH-B PRESSURE CH-BPRESSURE CCF SPECIFIC CCF 3 OF 4 PRESSURE
OUTPUT BISTABLE SENSOR/TRANSMITTER 6 OF 80UTPUT SENSORS/TRANSMITTERS
FAILS FAILS BISTABLES
2.9E-4 1.6E-4 4.0E-7 2.0E-6
BWO-CBI-FF-PB BWO-CPR-FF-PB BWO-CBI-CF-CBI6OF8 BWO-CPR-CF-P30F4
[ T 1
CH-B TEMPERATURE CH-B TEMPERATURE CCF SPECIFIC CCF 30F 4 TEMPERATURE
OUTPUT BISTABLE SENSOR/TRANSMITTER 60F 8 OUTPUT SENSORS/TRANSMITTERS
FAILS FAILS BISTABLES
2.9E-4 1.2E-4 4.0E-7 1.5E-6

BWO-CTP-CF-T30F4

BO-29-TRB - TRIP RELAY B FAILS
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|
TRIPRELAY C
FAILS
BO-30-TRC
Il
I 1 1
INSTRUMENT CHANNEL CCF3 OF4 TRIP TRIP RELAY C
CFAILS RELAYS FAILS
3.3E-7 2.1E-5
BOl-lCHC BWO-RYL-CF-TR30F4 BWO-RYL-FF-TRC
I 1
CHANNEL C TEMPERATURE CHANNEL C PRESSURE
TRIP FAILS TRIP FAILS
BO1-CHC-T BO1-CHC-P
Il
I I 1 1
CH-C TEMPERATURE CH-C TEMPERATURE CCF SPECIFIC CCF 3 OF 4 TEMPERATURE
SENSORTRANSMITTER OUTPUT BISTABLE 6 OF 80OUTPUT SENSORS/TRANSMITTERS
FAILS FAILS BISTABLES
12E-4 2.9e-4 4.0E-7 15E-6
BWO-CTP-FF-TC BWO-CBI-FF-TC BWO-CBI-CF-CBI6OF8 BWO-CTP-CF-T30F4
I I 1
CH-C PRESSURE CH-C PRESSURE CCF SPECIFIC CCF 3 OF 4 PRESSURE
SENSOR/TRANSMITTER OUTPUT BISTABLE 60F 8 OUTPUT SENSORS/TRANSMITTERS
FAILS FAILS BISTABLES
1.6E-4 2.9E-4 4.0E-7 2.0E-6
BWO-CPR-FF-PC BWO-CBI-FF-PC BWO-CBI-CF-CBI6OF8 BWO-CPR-CF-P30F4
BO-30-TRC - TRIP RELAY C FAILS 2001/03/30  Page 106
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|

TRIPRELAY D
FAILS

BO-31-TRD -

2.1E-5

BO-31-TRD
]
I 1 1
INSTRUMENT CHANNEL CCF3 OF 4 TRIP TRIP RELAY D
D FAILS RELAYS FAILS
3.3E-7
BO1-CHD BWO-RYL-CF-TR30F4 BWO-RYL-FF-TRD
1
I 1
CHANNEL D PRESSURE CHANNEL D TEMPERATURE
TRIP FAILS TRIP FAILS
BOl-(IZHD-P BO1-CHD-T
I I 1 1
CH-D PRESSURE CH-D PRESSURE CCF SPECIFIC CCF 3 OF 4 PRESSURE
OUTPUT BISTABLE SENSOR/TRANSMITTER 6 OF 8 OUTPUT SENSORS/TRANSMITTERS
FAILS FAILS BISTABLES
2.9E-4 16E-4 4.0E-7 2.0E-6
BWO-CBI-FFPD BWO-CPR-FF-PD BWO-CBI-CF-CBI60OF8 BWO-CPR-CF-P30OF4
I I 1
CH-D TEMPERATURE CH-D TEMPERATURE CCF SPECIFIC CCF 3 OF 4 TEMPERATURE
SENSOR/TRANSMITTER OQUTPUT BISTABLE 6 OF 8 OUTPUT SENSORS/TRANSMITTERS
FAILS BISTABLES
12E-4 2.9E-4 4.0E-7

TRIP RELAY D FAILS

BWO-CTP-FF-TD

BWO-CBI-FF-TD

BWO-CBI-CF-CBIGOF8

1.5E-6

BWO-CTP-CF-T30F4

2001/03/30
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NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
ACH-ATM

BO-32-TI\/IIA-RB-TM

TRIP RELAY B
FAILS CH-ATM

BO-44-TRB-TM

CCF 6 OF 12 TRIP
RELAYS (CH A IN T&M)

5.8E-8

BWO-RYL-CF-LR60F12TM

LOGIC RELAY
B1FAILS

2.1E-5

BWO-RYL-FF-LRB1

BO-32-TMA-RB-TM -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE A CH-ATM

2001/04/11
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NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
ACH-ATM

BO-33-TI\/IIA-RC-TI\/I

TRIP RELAY C
FAILS CH-ATM

/2N

BO-45-TRC-TM

CCF 6 OF 12 TRIP
RELAYS (CH A IN T&M)

5.8E-8

BWO-RYL-CF-LR60OF12TM

LOGIC RELAY
C1FAILS

2.1E-5

BWO-RYL-FF-LRC1

BO-33-TMA-RC-TM -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE ACH-ATM

2001/04/11
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NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
ACH-ATM

BO-34-TIVIIA-RD-TM

TRIP RELAY D
FAILS CH-ATM

/2N

BO-46-TRD-TM

CCF 6 OF 12 TRIP
RELAYS (CH A IN T&M)

5.8E-8

BWO-RYL-CF-LR60F12TM

LOGIC RELAY
D1 FAILS

2.1E-5

BWO-RYL-FF-LRD1

BO-34-TMA-RD-TM -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE A CH-ATM

2001/04/11
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NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
B CH-ATM

BO-35—TI\/IIB—RB-TM

TRIP RELAY B
FAILS CH-ATM

BO-44-TRB-TM

CCF 6 OF 12 TRIP
RELAYS (CH A IN T&M)

5.8E-8

BWO-RYL-CF-LR60F12TM

LOGIC RELAY
B2 FAILS

2.1E-5

BWO-RYL-FF-LRB2

BO-35-TMB-RB-TM -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE B CH-ATM
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NO INPUT FROM
TRIPRELAY C
TO TRIP MODULE
B CH-ATM

BO-36—TI\/IIB—RC-TM

TRIP RELAY C
FAILS CH-ATM

AN

BO-45-TRC-TM

CCF 6 OF 12 TRIP
RELAYS (CH A IN T&M)

5.8E-8

BWO-RYL-CF-LR60F12TM

LOGIC RELAY
C2 FAILS

2.1E-5

BWO-RYL-FF-LRC2

BO-36-TMB-RC-TM -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE B CH-ATM

2001/04/11

Page 112

Fault Trees

116 Babcock & Wilcox RPS




NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
B CH-ATM

BO-37-TI\/IIB-RD-TM

TRIP RELAY D
FAILS CH-ATM

/2N

BO-46-TRD-TM

CCF 6 OF 12 TRIP
RELAYS (CH A IN T&M)

5.8E-8

BWO-RYL-CF-LR60F12TM

LOGIC RELAY
D2 FAILS

2.1E-5

BWO-RYL-FF-LRD2

BO-37-TMB-RD-TM -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE B CH-ATM
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NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
CCH-ATM

BO-38—TI\/IIC—RB-TM

TRIP RELAY B
FAILS CH-ATM

BO-44-TRB-TM

CCF 6 OF 12 TRIP
RELAYS (CH A IN T&M)

5.8E-8

BWO-RYL-CF-LR60F12TM

LOGIC RELAY
B3 FAILS

2.1E-5

BWO-RYL-FF-LRB3

BO-38-TMC-RB-TM -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE C CH-ATM
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NO INPUT FROM
TRIPRELAY C
TO TRIP MODULE
CCH-ATM

BO-39—TI\/IIC—RC-TM

TRIP RELAY C
FAILS CH-ATM

AN

BO-45-TRC-TM

CCF 6 OF 12 TRIP
RELAYS (CH A IN T&M)

5.8E-8

BWO-RYL-CF-LR60F12TM

LOGIC RELAY
C3FAILS

2.1E-5

BWO-RYL-FF-LRC3

BO-39-TMC-RC-TM -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE C CH-ATM
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NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE

CCH-ATM

BO-40-TMC-RD-TM
|

TRIP RELAY D
FAILSCH-ATM

/2\

BO-46-TRD-TM

CCF 6 OF 12 TRIP
RELAYS (CH A IN T&M)

LOGIC RELAY
D3 FAILS

BWO-RYL-CF-LR60OF12TM

5.8E-8

2.1E-5

BWO-RYL-FF-LRD3

BO-40-TMC-RD-TM -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE C CH-ATM
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NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
DCH-ATM

BO-41-TI\/IID-RB-TM

TRIP RELAY B
FAILS CH-ATM

BO-44-TRB-TM

CCF 6 OF 12 TRIP
RELAYS (CH A IN T&M)

5.8E-8

BWO-RYL-CF-LR60F12TM

LOGIC RELAY
B4 FAILS

2.1E-5

BWO-RYL-FF-LRB4

BO-41-TMD-RB-TM -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE D CH-ATM
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NO INPUT FROM
TRIPRELAY C
TO TRIP MODULE
DCH-ATM

BO-42-TIVIID-RC-TM

TRIP RELAY C
FAILS CH-ATM

AN

BO-45-TRC-TM

CCF 6 OF 12 TRIP
RELAYS (CH A IN T&M)

5.8E-8

BWO-RYL-CF-LR60F12TM

LOGIC RELAY
C4 FAILS

2.1E-5

BWO-RYL-FF-LRC4

BO-42-TMD-RC-TM -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE D CH-ATM
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NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
DCH-ATM

BO-43-T|VIID-RD-TM

TRIP RELAY D
FAILS CH-ATM

/2N

BO-46-TRD-TM

CCF 6 OF 12 TRIP
RELAYS (CH A IN T&M)

5.8E-8

BWO-RYL-CF-LR60F12TM

LOGIC RELAY
D4 FAILS

2.1E-5

BWO-RYL-FF-LRD4

BO-43-TMD-RD-TM - NO INPUT FROM TRIP RELAY D TO TRIP MODULE D CH-ATM
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|

TRIP RELAY B
FAILS CH-ATM

BO-44-TRB-TM
1

I

INSTRUMENT CHANNEL
BFAILS

BO1-CHB-TM
1

1

1

TRIP RELAY B FAILS

2.1E-5

BWO-RYL-FF-TRB

CCF20OF 3 TRIP
RELAYS CH-ATM

1.1E-6

BWO-RYL-CF-TR20F3TM

I

CHANNEL B TEMPERATURE

1

CHANNEL BPRESSURE

CH-B PRESSURE
OUTPUT BISTABLE
FAILS

CH-B PRESSURE
SENSOR/TRANSMITTER
FAILS

4 OF 6 OUTPUT
BISTABLES CH-A
™

TRIP FAILS TRIP FAILS
BOl—CHlB-T-TM BO1-CHB-P-TM
I 1 I 1
CH-B TEMPERATURE CH-B TEMPERATURE CCF SPECIFIC 4OF 6 CCF 2 OF 3 TEMPERATURE
OUTPUT BISTABLES SENSORS/TRANSMITTERS
OUTPUJAKITSSTABLE SENSOR/TRANSMITTER AT o
O 2.9E-4 O 12E-4 O 8.7E-7 O 4.9E-6
BWO-CBI-FF-TB BWO-CTP-FF-TB BWO-CBI-CF-CBI4OF6TM BWO-CTP-CF-T20F3TM
[ I 1
CCF SPECIFIC CCF 2 OF 3 PRESSURE

SENSORS/TRANSMITTERS
CH-ATM

2.9E-4

BWO-CBI-FF-PB

1.6E-4

BWO-CPR-FF-PB

8.7E-7

BWO-CBI-CF-CBI40OF6TM

6.4E-6

BWO-CPR-CF-P20F3TM

BO-44-TRB-TM - TRIP RELAY B FAILS CH-ATM
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|

TRIP RELAY C
FAILS CH-ATM

BO-45-TRC-TM
]

I

INSTRUMENT CHANNEL
CFAILS

1

TRIP RELAY C FAILS

1

CCF 2 OF 3 TRIP
RELAYS CH-ATM

CH-C TEMPERATURE
SENSOR/TRANSMITTER
FAILS

CH-C TEMPERATURE
OUTPUT BISTABLE
FAILS

4 0F 6 OUTPUT
BISTABLES CH-A
™

2.1E-5 1.1E-6
BO1-CHC-TM BWO-RYL-FF-TRC BWO-RYL-CF-TR20F3TM
[ L 1
CHANNEL C PRESSURE CHANNEL C TEMPERATURE
TRIP FAILS TRIP FAILS
BO1-CHC-P-TM BO1-CHC-T-TM
]
I 1 1 1
CH-C PRESSURE CH-C PRESSURE CCF SPECIFIC CCF 2 OF 3 PRESSURE
SENSOR/TRANSMITTER OUTPUT BISTABLE 4 OF 6 OUTPUT SENSORS/TRANSMITTERS
FAILS FAILS B'STABTL’\ES CH-A CH-ATM
1.6E-4 29E-4 8.7E-7 6.4E-6
BWO-CPR-FF-PC BWO-CBI-FF-PC BWO-CBI-CF-CBI4OF6TM BWO-CPR-CF-P20F3TM
I I 1
CCF SPECIFIC

CCF 2 OF 3 TEMPERATURE
SENSORS/TRANSMITTERS
CHATM

1.2E-4

BWO-CTP-FF-TC

2.9E-4

BWO-CBI-FF-TC

8.7E-7

BWO-CBI-CF-CBI4OF6TM

4.9E-6

BWO-CTP-CF-T20F3TM

BO-45-TRC-TM -

TRIP RELAY C FAILS CH-ATM
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|

TRIP RELAY D
FAILS CH-ATM

AN

I

BO-46-'I1'R D-T™M
T

INSTRUMENT CHANNEL
DFAILS

TRIPRELAY D FAILS

1

CCF2OF 3TRIP
RELAYS CH-ATM

2.1E-5 1.1E-6
BO1-CHD-TM BWO-RYL-FF-TRD BWO-RYL-CF-TR20F3TM
1
I 1
CHANNEL D TEMPERATURE CHANNEL D PRESSURE
TRIPFAILS TRIPFAILS
BOl-CHlD-T-TM BO1-CHD-P-TM
I | I 1
CH-D TEMPERATURE CH-D TEMPERATURE CCF SPECIFIC CCF2 OF 3 TEMPERATURE
SENSOR/TRANSMITTER OUTPUT BISTABLE 40F 6 OUTPUT SENSORS/TRANSMITTERS
FAILS FAILS BISTAB_II__'\I/EIS CH-A o
1.2E-4 29E4 8.7E-7 49E-6
BWO-CTP-FF-TD BWO-CBI-FF-TD BWO-CBI-CF-CBI40OF6TM BWO-CTP-CF-T20F3TM
I I 1
CH-D PRESSURE CH-D PRESSURE ACSEGS%EUCT';'JCT CCF 2 OF 3 PRESSURE
OUTPUFTA Els II_SSTABLE SENSORmI\éSMITI'ER Bio OE S QUTRUT SENSORSC/E:NHSA MITTERS

2.9E-4 1.6E-4 8.7E-7 6.4E-6
BWO-CBI-F--PD BWO-CPR-FF-PD BWO-CBI-CF-CBI4OF6TM BWO-CPR-CF-P20F3TM

BO-46-TRD-TM - TRIP RELAY D FAILS CH-ATM
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1

NO INPUT SIGNAL
TO ELECTRONIC
TRIP CHANNEL E

REACTOR TRIP MODULE C
FAILS TO PROVIDE INPUT -
NOTM

BO-47-ET1E1-NOTM

1

CHANNEL A NO
TEST AND MAINTENANCE

BO-11-CHA-NO-TM

BO—47-1|N-ETE
I 1
M’:X‘ﬁ_’;kggw REACTOR TRIP
MODULE C FAILS
CHANNEL C TO PROVIDE INPUT
FAILS
BO-10-MTC BO»471»I:—|'E1
I 1
REACTOR TRIP
MODULEC FAILS
TO PROVIDE INPUT
-™
BO47ETEL-TM
[ L 1 [
20F 3 INPUTS 3 OF 4 INPUTS
CHANNEL A TEST
TO REACTOR TRIP TO REACTOR TRIP
MODULE CFAILS ANDMAINTENANCE MODULE C FAILS
1.6E-2
2 3 3 4
BO~47-IIETC123 BWO-RPS-TM-CHA BO47»IIETC134

I

1

1

NO INPUT FROM
TRIPRELAY B
TO TRIP MODULE
CCH-ATM

NOINPUT FROM
TRIP RELAY C
TO TRIP MODULE

NO INPUT FROM
TRIPRELAY D
TO TRIP MODULE
CCH-ATM

BO-38-TMC-RB-TM

/N

BO-39-TMC-RC-TM

BO-40-TMC-RD-TM

I

1

I

1

NO INPUT FROM
TRIPRELAY A
TO TRIP MODULE
Cc

NO INPUT FROM
TRIPRELAY B
TO TRIP MODULE
Cc

NO INPUT FROM
TRIPRELAY C
TOTRIP MODULE
Cc

NO INPUT FROM
TRIPRELAY D
TO TRIP MODULE
Cc

BO-20-TMC-RA

BO-21-TMC-RB

BO-22-TMC-RC

BO-23-TMC-RD

BO-47-IN-ETE -

NO INPUT SIGNAL TO ELECTRONIC TRIP CHANNEL E
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1

NO INPUT SIGNAL
TO ELECTRONIC
TRIP CHANNEL F

TRIP RELAY B

BO-43-TMD-RD-TM

BO-47-IN-ETF
1
I 1
MANUAL TRIP REACTOR TRIP

FAILS FOR MODULE D FAILS
CHANNEL D TO PROVIDE INPUT

BO-10-MTD BO-47-ETF1

1
I 1
REACTOR TRIP REACTOR TRIP
MODULE D FAILS MODULE D FAILS
TO PROVIDE INPUT TO PROVIDE INPUT
-NOTM -™
BO-47-ETF1-NOTM BO-47-ETF1-TM
1 1
I 1 I 1
o, e,
MODULE DFAILS TEST AND MAINTENANCE AND MAINTENANCE MODULE D FAILS
3 4 1.6E-2 2 3
BO-47-ETF1-34 BO-11-CHA-NO-TM BWO-RPS-TM-CHA BO-47-ETF1-23
1 1
I 1 1 1 I 1 1
NO INPUT FROM NOINPUT FROM NO INPUT FROM NO INPUT FROM NO INPUT FROM NO INPUT FROM
TRIP RELAY C TRIP RELAY D TRIP RELAY B TRIPRELAY C TRIPRELAY D
TO TRIP MODULE TO TRIP MODULE TO TRIP MODULE TOTRIP MODULE TO TRIP MODULE
D D DCH-ATM DCH-ATM D CH-ATM

NO INPUT FROM
TRIPRELAY A
TO TRIP MODULE
D

TO TRIP MODULE
D
BO-25-TMD-RB BO-26-TMD-RC BO-27-TMD-RD BO-41-TMD-RB-TM BO-42-TMD-RC-TM

BO-24-TMD-RA
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FAILURE OF
THE SCR ELECTRONIC
TRIP

BO-47-SCR
}
I I 1 I 1
CCF SPECIFIC 9 OF 16 CCF 60F 12TRIP CCF3 OF 4 TRIP FAILURE OF ROD 1 REGULATING ROD
LOGIC RELAYS RELAYS (CH A IN T&M) RELAYS GROUP&7 OUTOF 20 FAILSTO
TOINSERT INSERT
33E-8 5.8E-8 33E-7 34E-4

BWO-RYL-CF-LRIOF16

BWO-RYL-CF-LR6OF12TM

BWO-RYL-CF-TR30F4

BO'47'SC‘R1GRSVF

BWO-RMA-FF-10F20REG

I

T

FAILURE OF FAILURE OF
ROD GROUP 5 ROD GROUP 6
BO-47-SCR1G5 BO-47-SCR1G6
L L
I 1 I 1

FAILURE OF FAILURE OF FAILURE OF FAILURE OF
ELECTRONIC TRIPE ELECTRONICTRIP F ELECTRONIC TRIP E ELECTRONIC TRIP F

FOR GROUP 5 FOR GROUP 5 FOR GROUP 6 FOR GROUP 6

BO-47-SCl FflGS-ETRE

I

1

ELECTRONIC TRIP
RELAY EFORGROUP 5
FAILS

NO INPUT SIGNAL
TO ETB FROM
TRIP MODULE C

21E5

BWO-RYL-FF-ETE2

BO-47-SCR-INETE

BO-47-SCR1G5-ETRF

BO-47-SCl FflGG-ETRE

1

FAILURE OF
ROD GROUP 7

(N

BOA7-§C RI1G7

I

1

BO-47-SCR1G6-ETRF

FAILURE OF
ELECTRONICTRIP E
FOR GROUP 7

BO-47-S CFTlG7-ETRE

1

FAILURE OF
ELECTRONICTRIP F
FOR GROUP 7

I

1

ELECTRONICTRIP
RELAY E FOR
GROUP 6 FAILS

NO INPUT SIGNAL.

TRIP MODULE C

BO-47-SCR-INETE

21E5

BWO-RYL-FF-ETE3

I

ELECTRONIC TRIP

NO INPUT SIGNAL

BWO-RYL-FF-ETE4

1 I

ELECTRONIC TRIP
RELAY F FOR

GROUP 5FAILS

1

NO INPUT SIGNAL ELECTRONICTRIP
TOETBFROM RELAY F FOR
TRIP MODULE D GROUP 6 FAILS

2.1E5

BWO-RYL-FF-ETF2

NO INPUT SIGNAL
TO ETB FROM

TRIP MODULE D

2.1E-5

N

BO-47-SCR-INETF BWO-RYL-FF-ETF3

ZN

BO-47-SCR-INETF

BO-47-SCR-INETE

BO-47-SCR1G7-ETRF

I

1

ELECTRONICTRIP
RELAY F FOR

GROUP 7 FAILS

NO INPUT SIGNAL
TO ETBFROM
TRIP MODULE D

2.1E5

BWO-RYL-FF-ETF4

N

BO-47-SCR-INETF

BO-47-SCR -

FAILURE OF THE SCR ELECTRONIC TRIP
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1

NO INPUT SIGNAL
TO ELECTRONIC
TRIP CHANNEL E

BO47»S(}R-INETE

I

1

REACTOR TRIP
MODULE C FAILS
TO PROVIDE INPUT

BO»471»I:—I'E1

MANUAL TRIP
FAILS FOR
CHANNEL C
FAILS
BO-10-MTC
I
REACTOR TRIP
MODULEC FAILS
TO PROVIDE INPUT
-T™
BO47ETEL-TM
1
I 1
20F 3 INPUTS CHANNEL A TEST

TO REACTOR TRIP
MODULE CFAILS

2 3

BO~47-IIETC123

AND MAINTENANCE

16E-2

BWO-RPS-TM-CHA

I

1

1

NO INPUT FROM
TRIP RELAY B
TO TRIP MODULE
CCH-ATM

NOINPUT FROM
TRIP RELAY C
TO TRIP MODULE

NO INPUT FROM
TRIPRELAY D
TO TRIP MODULE
CCH-ATM

BO+47-SCR-TMCRB-TM

/N

BO-47-SCR-TMCRC-TM

BO-47-SCR-TMCRD-TM

1

REACTOR TRIP MODULE C

FAILS TO PROVIDE INPUT -

NOT™M

BO-47-ET1E1-NOTM

I

3 OF 4 INPUTS
TO REACTOR TRIP
MODULE CFAILS

3 4

BO47»IIETC134

1

CHANNEL A NO
TEST AND MAINTENANCE

BO-11-CHA-NO-TM

I

1

I

1

NO INPUT FROM
TRIPRELAY A
TO TRIP MODULE
Cc

NO INPUT FROM
TRIPRELAY B
TO TRIP MODULE
Cc

NO INPUT FROM
TRIPRELAY C
TOTRIP MODULE
Cc

NO INPUT FROM
TRIPRELAY D
TO TRIP MODULE
Cc

BO-47-SCR-TMCRA

BO-47-SCR-TMCRB

/N

BO-47-SCR-TMCRC

/N

BO-47-SCR-TMCRD

BO-47-SCR-INETE -

NO INPUT SIGNAL TO ETB FROM TRIP MODULE C
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1

NO INPUT SIGNAL
TO ELECTRONIC
TRIP CHANNEL F

BO47-S(ER»INEI'F

I

1

MANUAL TRIP
FAILS FOR
CHANNELD

REACTOR TRIP
MODULE D FAILS
TO PROVIDE INPUT

BO-10-MTD

BO—471-ETF1

I

REACTOR TRIP
MODULE D FAILS
TO PROVIDE INPUT
-NOTM

BO-47-ET1F 1-NOTM

I

1

30F4INPUTS
TO REACTOR TRIP
MODULE DFAILS

3 4

BO~47-IIETF1»34

CHANNEL A NO
TEST AND MAINTENANCE

BO-11-CHA-NO-TM

I

1

I

1

NO INPUT FROM
TRIPRELAY A
TO TRIP MODULE
D

NOINPUT FROM
TRIP RELAY B
TO TRIP MODULE
D

NO INPUT FROM
TRIP RELAY C
TO TRIP MODULE
D

NO INPUT FROM
TRIP RELAY D
TO TRIP MODULE
D

/N

BO-47-SCR-TMDRA

BO-47-SCR-TMDRB

BO-47-SCR-TMDRC

BO-47-SCR-TMDRD

1

REACTOR TRIP
MODULE D FAILS
TO PROVIDE INPUT
-™

BO-47-EITF1-TM

I

1

BWO-RPS-TM-CHA

CHANNEL A TEST 2 OF 3INPUTS
AND MAINTENANCE TO REACTOR TRIP
MODULE D FAILS
1.6E-2

2 3

BO—47-IIETF1-23

I

1

1

NO INPUT FROM
TRIPRELAY B
TO TRIP MODULE
DCH-ATM

NO INPUT FROM
TRIPRELAY C
TOTRIP MODULE
DCH-ATM

NO INPUT FROM
TRIPRELAY D
TO TRIP MODULE
DCH-ATM

AN

BO-47-SCR-TMDRB-TM

BO-47-SCR-TMDRC-TM

BO-47-SCR-TMDRD-TM

BO-47-SCR-INETF -

NO INPUT SIGNAL TO ETB FROM TRIP MODULE D
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NO INPUT FROM
TRIP RELAY ATO
TRIP MODULEC

BO-47-SCR-TMCRA
|

TRIP RELAY A
FAILS

BO-28-TRA

CCF3OF 8 TRIP RELAYS
CHANNELS C & DONLY
FOR ELECTRONIC TR

LOGIC RELAY
A3 FAILS

8.4E-7

BWO-RYL-CF-LR30OF8

2.1E-5

BWO-RYL-FF-LRA3

BO-47-SCR-TMCRA - NO INPUT FROM TRIP RELAY ATO TRIP MODULE C
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NO INPUT FROM
TRIP RELAY B TO
TRIP MODULEC

BO-47-SCR-TMCRB
|

TRIP RELAY B
FAILS

BO-29-TRB

CCF3OF 8 TRIP RELAYS
CHANNELS C & DONLY
FOR ELECTRONIC TR

LOGIC RELAY
B3 FAILS

8.4E-7

BWO-RYL-CF-LR30OF8

2.1E-5

BWO-RYL-FF-LRB3

BO-47-SCR-TMCRB -

NO INPUT FROM TRIP RELAY B TO TRIP MODULE C
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NO INPUT FROM
TRIP RELAY CTO
TRIP MODULEC

A

BO-47-SCIR-TMCRC

TRIP RELAY C
FAILS

BO-30-TRC

CCF 3 OF 8 TRIP RELAYS
CHANNELSC & DONLY
FOR ELECTRONIC TR

LOGIC RELAY
C3 FAILS

8.4E-7

BWO-RYL-CF-LR30F8

2.1E-5

BWO-RYL-FF-LRC3

BO-47-SCR-TMCRC -

NO INPUT FROM TRIP RELAY C TO TRIP MODULE C
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NO INPUT FROM
TRIP RELAY D TO
TRIP MODULEC

BO-47-SCR-TMCRD
|

TRIP RELAY D
FAILS

BO-31-TRD

CCF3OF 8 TRIP RELAYS
CHANNELS C & DONLY
FOR ELECTRONIC TR

LOGIC RELAY
D3 FAILS

8.4E-7

BWO-RYL-CF-LR30OF8

2.1E-5

BWO-RYL-FF-LRD3

BO-47-SCR-TMCRD -

NO INPUT FROM TRIP RELAY D TO TRIP MODULE C
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NO INPUT FROM
TRIP RELAYATO
TRIP MODULE D

BO-47-SCII:{-TM DRA

TRIP RELAY A
FAILS

BO-28-TRA

CCF3 OF 8 TRIP RELAYS
CHANNELS C & DONLY
FOR ELECTRONIC TR

LOGIC RELAY
A4 FAILS

8.4E-7

BWO-RYL-CF-LR30OF8

2.1E-5

BWO-RYL-FF-LRA4

BO-47-SCR-TMDRA - NO INPUT FROM TRIP RELAY A TO TRIP MODULE D
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NO INPUT FROM
TRIP RELAY B TO
TRIP MODULE D

BO-47-SCII:€-TMDRB

TRIP RELAY B
FAILS

BO-29-TRB

CCF 3 OF 8 TRIP RELAYS
CHANNELSC & DONLY
FOR ELECTRONIC TR

LOGIC RELAY
B4 FAILS

8.4E-7

BWO-RYL-CF-LR30OF8

2.1E-5

BWO-RYL-FF-LRB4

BO-47-SCR-TMDRB - NO INPUT FROM TRIP RELAY B TO TRIP MODULE D
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NO INPUT FROM
TRIP RELAY C TO
TRIP MODULE D

BO-47-SCR-TMDRC
|

TRIPRELAY C
FAILS

BO-30-TRC

CCF 3 OF 8 TRIP RELAYS
CHANNELS C & D ONLY
FOR ELECTRONIC TR

LOGIC RELAY
C4 FAILS

8.4E-7

BWO-RYL-CF-LR30F8

2.1E-5

BWO-RYL-FF-LRC4

BO-47-SCR-TMDRC - NO INPUT FROM TRIP RELAY C TO TRIP MODULE D
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NO INPUT FROM
TRIP RELAYD TO
TRIP MODULE D

BO-47-SCII:2-TM DRD

TRIP RELAY D
FAILS

BO-31-TRD

CCF3 OF 8 TRIP RELAYS
CHANNELS C & DONLY
FOR ELECTRONIC TR

LOGIC RELAY
D4 FAILS

8.4E-7

BWO-RYL-CF-LR30OF8

2.1E-5

BWO-RYL-FF-LRD4

BO-47-SCR-TMDRD - NO INPUT FROM TRIP RELAY D TO TRIP MODULE D
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Fault Trees 140 Babcock & Wilcox RPS
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