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LOGIC DIAGRAM

- ; (RE: OEE-217-11-1) - S —F[CUNL 5.2 4A
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DUKE POWER COMPANY
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FIGURE 5.2.5
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055-0254.00-00-2000

DUKE POWER COMPANY
OCONEE NUCLEAR STATION
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LOGIC DIAGRAM

FIGURE 5.2.6
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STARTUP SOURCE
STARTUP SOURCE
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0S5-0254.00-00-2000

DUKE POWER COMPANY
OCONEE NUCLEAR STATION
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"LOGIC DIAGRAM

FIGURE _ 5.2.7
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0S5-0254.00-00-2000

DUKE POWER COMPANY
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FIGURE 5.2.8
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DUKE POWER COMPANY
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SEL SW i mnL (s;és) ’1
CONTL $SW TO ‘TRIP® (s@ J
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055-0254.00-00-2000
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" OCONEE NUCLEAR STATION
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LOGIC DIAGRAM
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FIGURE 5.2.10
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v SL2 PERHISSIVE 3 RX/2 (U 3) .
o s e e T T T T T T T LU IR I Bt Redunbadini et -
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Power To Main Feeder Busses

CACAFTA\TREE\AFTMOD.CAF

10/05/89
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Startup Bus Power
.Available At E1
interlock Fails '

PE1VPERM
Page 16

I 1
Et Phase AB Power E1 Phase CA Power E1 Phase BC Power
Available ckt. Fails Available ckt. Fails Available Ckt. Fails

PE1PHCA PE1PHBC

I

.
1 1 i

Relay 27EYA1 cont.
‘1R-1Ra’ Are Open

Relay 27EYB1 cont.
'2R-2Ra’ Are Open

Relay 27EYB1 cont.
‘tR-1Ra’ Are Open

Relay 27EYC1 cont.
'2R-2Ra’ Are Open

PE1PHA1

A

PE1PHB2

. Page 26

Relay 27EYA1 cont.
‘I1R-1Ra' Are Open

Relay 27EYA1 cont
‘1R-1Ra’ Are Open

(Part A) (Part 8)
PEIPHAIA PEIPHAILB

PE1PHB1

A Page 32

. Page 25

Relay 27EYAt cont.
"1R-1Ra’ Spuriously

Relay 27EA
Spuriously Tripped

Opened N
PACEA11RAT PAC27EARYT
1 1
Relay 27EXA cont. Relay 27EXA
‘2-5' Spuriously Spuriously Tripped
Closed
PACE1XARAT PAC7EXARYT

Relay 27EA cont. '2- .

Relay 27EYA1

PE1PHC2

A Page 34

10 g'gus::usly Spuriously Tripped
Power To Main Feeder Busses C\CAFTA\TREE\AFTMOD.CAF 10/05/89 | Page 24




Relay 27EYA1 cont.

'1R-1Ra’ Are Open
(Part B)

/N

Page 24

PE1PHA1B

Relay 27EXA cont.

"1-7° Spuriously

Relay 3RTEA cont.
'4R-4Ra’ Spuriously

Closed Closed
PACEA17BAT PACTEARRAT
| 1 .
Relay 3RTEA cont. Relay 3RTEA

" "1C-1Ca’ Spuriously

Spuriously Tripped

Closed
PACTEACRAT PAC3TEARYT

Test Pushbutton
3RTEA Contacts
Spuriously Closed.

PAC3TEAPBT

Power To Main Feeder Busses

10/05/89

Page 25
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Relay 27EYB1 cont.
'2R-2Ra’ Are Open

PE1PHB2
Page 24 g l
1 1
Relay 27EYB1 cont. Relay 27EYB1 cont.
'2R-2Ra’ Are Open '2R-2Ra’ Are Open
(Part A) (Part B)
PE1PHB2A PE1PHB28B
: . Page 27
oy
| 1
Relay 27EYB1 cont. -Relay 27EB

'2R-2Ra’ Spuriously

Spuriously Tripped

Opened
PACEB12RAT PAC27EBRYT
| |
Relay 27EXB

'2-5' Spuriously
Closed

Relay 27EXB cont.

Spuriously Tripped

PACE1XBRAT

PAC7EXBRYT | °

10" Spuriously
Closed

Relay 27EB cont. "2- Relay 27EYB1

Spuriously Tripped

PAC27EBRAT

PACE1B1RYT

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Relay 27EYB1 cont.

'2R-2Ra’ Are Open

Spuriously Tripped

: (Part B)
PE1PHB2B
- Page 26 h
| 1
Relay 27EXB cont. - Test Pushbutton
1-7' Spuriously 3RTEB Contacts
Closed Spuriously Closed
PACEB17RAT | PAC3TEBPBT
| 1
Relay 3RTEB cont. Relay 3RTEB cont.
'1C-1Ca’ Spuriously '3F-3Fa’ Spuriously
: Closed Closed
PACTEBCRAT PACTEBFRAT
Relay 3RTEB

PAC3TEBRYT

Power To Main Feeder Busses

- C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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E1 Phase CA Power
Available ckt. Fails

A PE1PHCA
Page 24 A

.

Relay 27EYC1 cont. Relay 27EYA1 cont.
'{R-1Ra’ Are Open '2R-2Ra’ Are Open
[ PE1PHCT ] | PETPHA |

A ) . Page 30

r

'1R-1Ra’ Are Open

Relay 27EYC1 cont.

Relay 27EYC1 cont.
'1R-1Ra’ Are Open

(Part A) (Part B)
PE1PHC1A PE1PHC1B
‘ Page 29

Relay 27EYC1 cont.
"1R-1Ra’ Spuriously

Relay 27EYC1
Spuriousty* Tripped

Opened
PACEC11RAT PACE1C1RYT
1 1
Relay 27EXC cont. Relay 27EXC

'2-5' Spuriously
Closed

Spuriously Tripped

PACE1XCRAT

PAC7EXCRYT

E

Relay 27EC cont. '2-
10" Spuriously
Closed

Relay 27EC
Spuriously Tripped

PAC27ECRAT

A

PAC27ECRYT

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Relay 27EYC1 cont.

'1R-1Ra’ Are Open

: (Part B}

PE1PHC1B
Page 28
—

| 1
Relay 27EXC cont. Test Pushbutton
'1-7" Spuriously 3RTEC Contacts
Closed Spuriously Closed

~ PACEC17RAT PAC3TECPBT
1 1

Relay 3RTEC cont.
'1C-1Ca’ Spuriously
Closed

Relay 3RTEC cont.

'3F-3Fa' Spuriously
Closed

PACTECFRAT

PACTECCRAT
Relay 3RTEC

Spuriously Tripped

PAC3TECRYT

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Relay 27EYA1 cont.
'2R-2Ra’ Are Open

/N

PE1PHA2
Page 28 A
| |

Relay 27EYA1 cont. Relay 27EYA1 cont.
'2R-2Ra’ Are Open '2R-2Ra’ Are Open

(Part A) (Part B)

PE1PHA2A PE{PHA2B

Page 31

1

1

Relay 27EYA1 cont.
'2R-2Ra’ Spuriously

Relay 27EXA
Spuriously Tripped

Opened
PACEA12RAT PAC7EXARYT
L 1
Relay 27EYA1 Relay 27EA

Spuriously Tripped

Spuriously Tripped

PACE1A1RYT PAC27EARYT
I 1

Relay 27EXA cont.
'2-5' Spuriously

Relay 27EA cont. '2-
10’ Spuriously

Closed Closed
PACE 1XARAT PAC27EARAT

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Relay 27EYA1 cont.
'2R-2Ra’ Are Open
(Part B)

JAY

Page 30

PE1PHA2B

Relay 27EXA cont.
'1-7' Spuriously
Closed

Test Pushbutton
3RTEA Contacts
Spuriously” Closed

PACEA17RAT

PAC3TEAPBT
1 .

Relay 3RTEA cont.
'1C-1Ca’ Spuriously
Closed

Relay 3RTEA
Spuriously Tripped

PACTEACRAT

PAC3TEARYT

Relay 3RTEA cont.
'4R-4Ra’ Spuriously
Closed

PACTEARRAT

10/05/89

- Page 31

Power To Main Feeder Busses

CA\CAFTA\TREENAFTMOD.CAF




e
®

Relay 27EYB1 cont.
'YR-1Ra’ Are Open

/N

Page 24

PE1PHB1

A

1

Relay 27EYB1 cont.
- '"1R-1Ra’' Are Open

Relay 27EYB1 cont.
"1R-1Ra’ Are Open

(Part A) (Part B)
PE1PHB1A PE1PHB1B
. Page 33
o

Relay 27EYB1 cont.
'1R-1Ra’ Spuriously

Relay 27EYB1
Spuriously Tripped

Opened
PACEB11RAT PACE1B1RYT
1 i
Relay 27EB cont. '2- Relay 27EB

10’ Spuriously

Spuriously Tripped

Closed
PAC27EBRAT PAC27EBRYT
! 1
Relay 27EXB cont. Relay 27EXB

'2-5' Spuriously

Spuriously Tripped

Closed
PACE 1XBRAT PAC7EXBRYT '

e

10/05/89 Page 32

C:\CAF\TA\TREE\AFTMOD.CAF

Power To Main Feeder Busses




Relay é?EYB1 cont.
'1R-1Ra’ Are Open
f (Part B)
) Page 32
| I |
Relay 27EXB cont. Test Pushbutton
'1-7" Spuriously 3RTEB Contacts
Closed Spuriously Closed
[ ' 1
Relay 3RTEB cont. Relay 3RTEB cont.
'1C-1Ca’ Spuriously '3F-3Fa’ Spuriously
Closed : Closeq
Relay 3RTEB-
Spuriously Tripped ‘
'
Power To Main Feeder Busses C\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 33




2

Relay 27EYC1 cont.
'2R-2Ra’ Are Open

Page 24 PE1PHC?2

Relay 27EYC1 cont. Relay 27EYC1 cont.
'2R-2Ra’ Are Open '2R-2Ra’ Are Open

(Part A) (Part B)
PE1PHC2A PE 1PHC2B
A Page 35
e
| 1 .
Relay 27EYC1 cont. Relay 27EXC
'2R-2Ra’ Spuriously Spuriously Tripped
Opened
PACEC12RAT PAC7EXCRYT
| |
Relay 27EYC1 Relay 27EC

Spuriously Tripped

Spuriously Tripped

PACE1C1RYT PAC27ECRYT
1 1

Relay 27EXC cont.
'2-56' Spuriously

Relay 27EC cont. '2-
10' Spuriously

Closed Closed
PACE1XCRAT PAC27ECRAT

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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@

Relay 27EYC1 cont.

'2R-2Ra’ Are Open
(Part B)

/N

Page 34

PE1PHC2B

T

i

Relay 27EXC cont.

"1-7" Spuriously
Closed

Test Pushbutton
3RTEC Contacts
Spuriously Closed

PACEC17RAT

PAC3TECPBT

1

Relay 3RTEC cont.
"1C-1Ca’ Spuriously
Closed

Relay 3RTEC cont.
'8F-3Fa’ Spuriously

Closed
PACTECCRAT PACTECFRAT

Relay 3RTEC

Spuriously Tripped

PAC3TECRYT

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF

10/05/89




Breaker S1 Remains
Open
A\ [ PS1CLOSE ]
Page 1
1 _1
Common Cause Breaker S1 Control
Failure Of Breakers Power Fuses Failed
S1 And S2 To Close ’
PACS1S2COM PDCS1CTFUF
I .
Breaker S1 Failed Breaker S1 Closing
To Close Interlocks Fail
PACXS01C4C PS1INLK
‘ . Page 109
1 |
Breaker S1 Close Breaker S1 Live
Initiate Circuits Line - Dead Bus
R ) Fail Permissive Fails
PS1INIT PS1LLDB
. Page 37 ’ . Page 110
I |
Breaker 1DIC-25 Breaker S1 Mode
Transferred Open Switch S226
Contacts Spuriously
Opened
PDC1C25CDT PACS1ATSWT

Loss Of Power On
125 V dc Panelboard
1DiC

DiDIC

Power To Main Feeder Busses . C\CAFTA\TREE\AFTMOD.CAF

10/05/89

Page 36




Braaker S1 Close
Initiate Circuits
Fail

—_—
L 1 | 1 1 1
Relay 3STD/1AX - Relay 3STD/2BX Relay 3SBCX/tA Relay 3SBCX/1B Relay 3SBCX/1B Realay 3ISBCXMA Bragker S1 Close
cont ‘4R-4Ra’ cont *{R-1Ra' Failed To Operate Failad To Operate cont "1R-1Ra’ cont. "1R-tRa’ Initiate Channels
Spuriously Openad Spuriously Opened Failed To Closa Failed To Close Fail
PACX1B81RYD PACX1BIRYC

I PACIAX4RAT | PAC2BX1RAT PACX1A1RYD

PACX1AIRYC

%’

1

Breaker 81 Close
Inifate Channel 1

Fails

Broaker S1 Close
[nitiate Channel 2
Falls

. Page 38

PSic2

. Page 87

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF
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Breaker S1 Close

- Initiate Channel 1

Fails

/\

Page 37

Relay 3SBC/1AX
Failed To Operate

Relay 3SBC/1AX
cont. "4F-4Fa’
Failed To Close

PACC1AXRYD

PAC1AX4RYC

— :

1
Relay 3SBC/1AX SBC Channel A
cont. '8F-3Fa’ Circuit Fails
Failed To Close
PAC1AX3RYC PSBCACKT

ﬁ Page 39

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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o | e ‘ @

SBC Channel A
Circuit Fails
A | PSBCACKT |
Page 38
Page 149
—
1 1
Loss Of Power On Standby Breaker Clos
125 V dc Panelboard e Chan. 1 Control Po
3DIA wer Breaker
Transferred Closed
D3DIA PDCSBC1CDT

1 1
Relay 3RLS1X cont.
'1R-1Ra’ Failed To

- Close
PACLS11RYC PSBCAINIT

. ‘ Page 72
|

1

Retay 3RLS1X cont.
'4R-4Ra’ Failed To
Close

PACLS12RYC PACAX2RRYC

E

Load Shed Channel 1
Fails
PLST ‘ PACAXIFRYC

. Page 40 '

Breaker 3DIA-15
Transterred Open

’ : PDC3AI5CDT
| ®

Power To Main Feeder Busses CA\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 39




Load Shed Channel 1
Fails
[ PLS1 |
Page 39 l
1 1 1 1

Relay 3RLS1 cont. Load Shed 1 Relay 3RLS1X Failed Relay 3RLS1 cont. One Second Time
‘3-4' Failed To initiation Circuits To Operate 1-10' Fafled To Delay Relay 3RLS1
Close Fait Close Falled To Operate

PACLS13RYC PLSHINIT PACLS1XRYD

- 1
Channel A Main Engineered
R Feeder Bus Monitor Safeguards 1 Load
Load Shed Shed Initiation
Initiation Fails Falls
PMFBMA PLS1ES

()

. Page

71

[ PACLS14RYC ]

1 1
Channel A Main Channel A Main - Relay TX/2A cont. Relay TX/1A cont.
Feeder Bus 2 Feeder Bus 1 '4C-4Ca' Failed To ' '"4C-4Ca’ Failed To ~
Monitor Circuit Monitor Circuit Close Close
Fails Faiis
PMFB2MAX PACTX2ARYC PACTX1ARYC

1 1 1
Channel A Main Breaker E2 Remains Channel A Main Breaker Ef Remains .
Feeder Bus 2 Open Feader Bus 1 Open
Monitor Circuit Monitor Circuit
Fails Fails
PMFB2MA PE2CLOSE PMFB1MA PE1CLOSE

ﬁ Page 41

a Page 44

a Page 68

a Plage 13

[ PAC3LS1DYC |

Power To Main 'Feveder Busses

C:\CAFTA\TREE\AFTMOD.CAF

10/05/89




Channel A Main

Feeder Bus 2
Monitor Circuit
f E ° Fails
| PMFB2MA |
Page 115 g2 g
Page 40 A

1

1

Relay TX2/3A Failed
To Operate

20 Second Timer
© T2/3A Failed To

Main Feeder Bus 2
Monitor Channel A,

Main Feeder Bus 2
Monitor Channel A,

Main Feeder Bus 2
Monitor Channel A,

20 Second Timer
T2/3A cont. 'L-LY

Operate Phase BC Network Phase CA Network Phase AB Network Failed To Open
. Falls Fails Fails
PB2CAA PB2ABA PACT23ARAQ

PACX23ARYD . . PACT23ADYC

PB2BCA

‘ Page 42

Main Feeder Bus 2
Monitor Channel A,
Phase B ckt. 1 Fails

PB2B1A

A

Main Feeder Bus 2
Monitor Channel A,
Phase C ckt. 2 Fails

PB2C2A

)

1

. Page 43

Relay 27B23B Failed

Relay 278238 cont.

Relay 27823C Failed

Relay 27823C cont.

To Operate ‘3F-3Fa’ Failed To To Operate ‘4F-4Fa’ Failed To
Open Open
PACB23BRYD PAC2B3FRAQ PACB23CRYD PAC2CAFRAO

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Main Feeder Bus 2

Monitor Channel A,

Phase CA Network
Fails

PB2CAA

Main Feeder Bus 2
Monitor Channe! A,
Phase C ckt. 1 Fails

PB2C1A

()

1

Main Feeder Bus 2
Monitor Channel A,
Phase A ckt. 2
- Fails

PB2A2A

‘

Relay 27B23C Failed

Relay 27B23C cont.

Relay 27B23A Failed

‘Relay 27B23A cont.

To Operate ‘8F-3Fa’ Failed To To Operate '4F-4Fa’ Failed To
Open Open
PACB23CRYD PAC2C3FRAQ PACB23ARYD PAC2A4FRAO

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF |

10/05/89
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Main Feeder Bus 2
Monitor Channe! A,

‘Phase AB Network
f E Fails
PB2ABA
Page 41 ) .

1 i

Main Feeder Bus 2
Monitor Channel A,
Phase A ckt. 1 Fails

Main Feeder Bus 2
Monitor Channel A, -
Phase B ckt. 2 Fails

PB2A1A | . PB2B2A
1 ) | | ) 1
Relay 27B23A Failed Relay 27B23A cont. Relay 27B23B Failed Relay 27B23B cont.
To Operate ' '3F-3Fa’ Failed To To Operate '4F-4Fa’ Failed To
Open Open
PACB23ARYD PAC2A3SFRAO | LPACB23BRYD PAC2B4FRAQ

Power To Main Feeder Busses CA\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 43




Breaker E2 Remains
Open
A\
Page 40
Page 89
Page 145 o

1

Loss Of Power On
125 V dc Panelboard

Breaker E2 Primary
Control Power

3DIC Breaker Transferred
Open
D3DIC PDCE2CTCDT

£

Breaker 3DIC-27
Transferred Open

Breaker E2 Primary
Control Power Fuses

Failed
PDCC027CDT PDCE2CTFUF

Breaker E2 Close

Breaker E2 Closing

Initiation Signals Circuit Fails
Fail
PE2AUTO PE2CLS

. Page 45

. Page 48

1

Breaker E2 Failed

Common Cause

To Close Failure Of Breakers
E1'And E2 To Close
PACXE02C4C PACE1E2COM

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Breaker E2 Close
Initiation Signals

: Fail
PE2AUTO -
Page 44
1 1
Breaker E2 Turbine Breaker E2 Breaker E2
Trip Signal Circuit Generator Backup Generator Lockout
Fails Shutdown Circuit Circuit Fails
Fails
PE2TT PE2GENSD PE2GENLO

)

‘ Page 46

Relay 62GXA Failed
To Operate

Relay 62GXA cont.

'2-2a' Failed To
Close

PACB2GXRYD |

PAC62G2RYC

. Page 47

Power To Main Feeder Busses

Page 45

CA\CAFTA\TREE\AFTMOD.CAF

~ 10/05/89




Breaker E2
Generator Backup
Shutdown Circuit

Fails

/N

Page 45

PE2GENSD

1

62H Time Delay
Relay Failed To
Operate

86HY Main Relaying
Control Power Fuses
Failed

PACX62HDYC

PDCR86HFUF

£

Breaker 3DIC-5
Transferred Open

86HY Main Relaying
Control Power
Breaker Transferred

Open
PDCC005CDT PDC86HYCDT

Relay 62H cont. 'i-

3' Failed To Close -

Loss Of Power On
125 V dc Panelboard

3DIC
PAC62H1RYC D3DIC
) ] 1 |
- Relay 86HY Failed Relay 86HY cont.
To Operate '72-78' Failed To
Close
PACR86HRYD PACHY72RYC

4

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89

Page 46




Breaker E2
Generator Lockout
Circuit Fails

/N

Page 45

PE2GENLO

1

Relay 86GA Failed

Breaker 3DIB-7

To Operate Transferred Open
PAC86GARYD - PDCB00O7CDT

1

Relay 86GA cont.
'24-26' Failed To

Relay 86G Control
Power Fuses Failed

Close
PACB862ARYC PDCR86GFUF

£

Loss Of Power On
125 V dc Panelboard

Relay 86G Control

Power Breaker

3DIB Transferred Open
D3DIB PDCR86GCDT

Power To Main Feeder Busses

C:\CAFTA\T‘REE\AFTMOD.CAF
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Breaker E2 Closing
" Circuit Fails

JAS

Page 44

PE2CLS

Close E2 Time Delay Breaker N2
Circuit Fails Auxiliary cont. '57-
58’ Failed Open
PE2TD PACN257CXC |
. Page 49 .
Y 1 |

E2 Mode Switch S227
cont. '2-2¢' Failed

Startup Bus Power
Available At E2

Auxiliary cont. '65-
66' ‘Failed Open

0

Open Interlock Fails
PACE2ATSWT PE2VPERM .
. . Page 50
i 1
Breaker N2 Breaker S2

Auxiliary cont. '69-
70’ Failed Open

PACN265CXC

PACS269CXT

Breaker S2
Auxiliary cont. '77-
78' Failed Open

, Breaker E2 Closing
Interlocks Fail

PACS277CXT

. Page 62

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

Page 48
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Close E2 Time Delay
Circuit Fails

Page 48

e

1

' E2 Time Delay Relay
TDR/1B cont. '1-58
Failed To Close

E2 Time Delay Relay
TDR/MB Failed To
Operate

PACDR2BRYC

i

PACDR2BDYC
|

'E2 Time Delay Relay
TDR/1A cont. '1-5

E2 Time Delay Relay
TDRMA Failed To

Failed To Close Operate
PACDR2ARYC PACDR2ADYC

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Stantup Bus Power
Available At E2
Intedock Fails

Page 48°

PE2VPERM

1

E2 Phase AB Power
Avsilable Cki. Fails

E2 Phase CA Power
Available Ckt. Fails

E2 Phase BC Power
Available Ckt Fails

PE2PHAB

)

PE2PHCA

. Page 54

Relay 27EYA2 cont.
1R-1Ra’ Are Open

PE2PHA1

A

1

Relay 27EYB2 cont.
'2R-2Ra’ Are Open

PE2PHB2

A

PE2PHBC

. Page 58

Relay 27EYA2 cont
‘1R-1Ra’ Are Open

Relay 27EYA2 cont.
‘1R-1Ra’ Are Open

Relay 27EYB2 cont.
‘2R-2Ra" Are Open

Relay 27EYB2 cont.
‘2R-2Ra’ Are Open

(Pant A) (Part B) (Pant A) (Pan 8)
PE2PHA18 PE2PHB2B
Page 51 Page 52 Page 53

1 1
Relay 27EA Relay 27EXA cont.
Spuricusly Tripped ‘36" Spuriously
Closed
PAC27EARYT PACE2XARAT

Relay 27EA cont. ‘2-

Relay 27EYA2

10" Spuriously Spuriously Tripped
Closed
A
1 |

Relay 27EXA Relay 27EYA2 cont.

Spuriously Tripped ‘1R-1Ra' Spuriously
Opened
Power To Main Feeder. Busses CACAFTA\TREE\AFTMOD.CAF 10/05/89 Page 50




Relay 27EYA2 cont.

'{R-1Ra" Are Open

Spuriously Tripped

: (Part B)
PE2PHA1B
Page 50
1 l
Relay 27EXA cont. Test Pushbutton
'1-7' Spuriously 3RTEA Contacts
Closed Spuriously Closed
h PACEA17RAT PAC3TEAPBT
L |
Relay 3RTEA cont. Relay 3RTEA cont.
'1C-1Ca’ Spuriously '4R-4Ra’ Spuriously
Closed Closed
PACTEACRAT PACTEARRAT
Relay 3RTEA

PAC3TEARYT

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF
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Relay 27EYB2 cont.
'2R-2Ra’ Are Open

: (Part A)
PE2PHB2A
Page 50
| |
Relay 27EB Relay 27EXB cont.
Spuriously Tripped '3-6' Spuriously
Closed
PAC27EBRYT PACE2XBRAT

Relay 27EB cont. '2-
10" Spuriously

Relay 27EYB2
Spuriously Tripped

Closed
PAC27EBRAT PACE2B2RYT

- Relay 27EXB
Spuriously Tripped

Relay 27EYB2 cont.

'2R-2Ra’ Spuriously
Opened

PAC7EXBRYT

PACEB22RAT

Power To Main Feeder Busses

Page 52

C\CAFTA\TREE\AFTMOD.CAF

10/05/89




Relay 27EYB2 cont.
'2R-2Ra’ Are Open

(Part B)
PE2PHB2B
Page 50 *
| |
Relay 27EXB cont. Test Pushbutton
'1-7" Spuriously 3RTEB Contacts
Closed Spuriously Closed
‘| PACEB17RAT PAC3TEBPBT
| 1
Relay 3RTEB cont. Relay 3RTEB cont.
'{C-1Ca’ Spuriously '3F-3Fa’ Spuriously
Closed Closed
PACTEBCRAT PACTEBFRAT
Relay 3RTEB

Spuriously Tripped

PAC3TEBRYT

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF
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E2 Phase CA Power
Available Ckt. Fails

PE2PHCA
Page 50 A

Relay 27EYC2 cont.
'1R-1Ra’ Are Open

PE2PHC1

Relay 27EYA2 cont.
'2R-2Ra’ Are Open

PE2PHA2

AR | A

{ i i 1
Relay 27EYC2 cont. Relay 27EYC2 cont. Relay 27EYA2 cont. Relay 27EYA2 cont.
'1R-1Ra’ Are Open '1R-1Ra’ Are Open '2R-2Ra’ Are Open '2R-2Ra’ Are Open

(Pan A) (Part B) : (Part A) (Part B)
PE2PHCIA PE2PHC1B PE2PHA2B

Relay 27EC Relay 27EXC cont.
Spuriously Tripped '3-6' Spurlously
Closed
PAC27ECRYT PACE2XCRAT

E

Relay 27EC cont. '2-
10" Spuriously

Relay 27EYC2
Spurlously Tripped

Closed
PAC27ECRAT PACE2C2RYT
1 1
Retay 27EXC Relay 27EYC2 cont.
Spuriously Tripped "IR-1Ra’ Spuriously
Opened
PAC7EXCRYT PACEC21RAT

. Page 55 ‘ Page 56

' . Page 57

To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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S S— B

Relay 27EYC2 cont.
'{R-1Ra’ Are Open

(Part B)
A\ PE2PHCIB

Page 54
1 |
Relay 27EXC cont. Test Pushbutton
'1-7" Spuriously 3RTEC Contacts
Closed Spuriously Closed .
PACEC17RAT PAC3TECPBT
I 1
Relay 3RTEC cont. Relay 3RTEC cont.
'1C-1Ca’ Spuriously '3F-3Fa’ Spuriously
Closed Closed
PACTECCRAT PACTECFRAT

Relay 3RTEC
Spuriously Tripped

PAC3TECRYT

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 55




Relay 27EYA2 cont.

'2R-2Ra’ Are Open

f {Part A)
| PE2PHA2A |
Page 54 PE 2A
oo
| 1
Relay 27EA Relay 27EXA cont.
Spuriously Tripped '3-6' Spuriously
’ Closed
PAC27EARYT

PACE2XARAT

E

Relay 27EA cont. '2-
10" Spuriously

Relay 27EYA2
Spuriously Tripped

Closed
PAC27EARAT PACE2A2RYT

] °

Relay 27EXA Relay 27EYA2 cont.
Spuriously Tripped '2R-2Ra’ Spuriously
Opened
PAC7EXARYT PACEA22RAT

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF

10/05/89




Relay 27EYA2 cont.
'2R-2Ra’ Are Open

f "(Part B)
PE2PHA2B
Page 54
Tt —
L 1
Relay 27EXA cont. Test Pushbutton -
. '1-7' Spuriously 3RTEA Contacts
Closed Spuriously Closed
PACEA17RAT PAC3TEAPBT
| 1
Relay 3RTEA cont. Relay 3RTEA cont.
'1C-1Ca’ Spuriously ‘4R-4Ra’ Spuriously
Closed Closed
PACTEACRAT PACTEARRBAT
: Relay 3RTEA

Spuriously Tripped

PAC3TEARYT

Power To Main Feeder Busses

'C:\CAFTA\TREE\AFTMOD.CAF

10/05/89
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@

E2 Phase BC Power
Available Cki. Fails

Page 50

PE2PHBC

Relay 27EYB2 cont.
'{R-1Ra’ Are Open

PE2PHB1

)

1

Relay 27EYC2 cont.
'2R-2Ra’ Are Open

PE2PHC2

)

Relay 27EYB2 cont.
'1R-1Ra’ Are Open

Relay 27EYB2 cont.
'1R-1Ra’ Are Open

Relay 27EYC2 cont.
'2R-2Ra’ Are Open

Relay 27EYC2 cont.
‘2R-2Ra’ Are Open

(Pant A) (Part B)
PE2PHC2B
‘ Page 59 . Page 60 . Page 61
'

Relay 27EB Relay 27EXB cont.
Spuriously Tripped '3-6" Spuriously
Closed
PAC27EBRYT PACE2XBRAT

E

Relay 27EB cont. '2-
10" Spuriously

Relay 27EYB2
Spuriously Tripped

Closed -
PAC27EBRAT PACE2B2RYT
1 1
Relay 27EXB Relay 27EYB2 cont.

Spuriously Tripped

*1R-1Ra’ Spuriously
Opened

PAC7EXBRYT

PACEB21RAT

A

Power To Main Feeder B

usses

C:\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Relay 27EYB2 cont.
'1R-1Ra’ Are Open

f (Part B)
PE2PHB1B
Page 58
1 1
Relay 27EXB cont. Test Pushbutton
"1-7" Spuriously 3RTEB Contacts
Closed Spuriously Closed
PACEB17RAT PAC3STEBPBT
1 ]

Relay 3RTEB cont. Relay 3RTEB cont.
'1C-1Ca’ Spuriously '3F-3Fa’ Spuriously
Closed Closed
PACTEBCRAT PACTEBFRAT
Relay 3RTEB

Spuriously Tripped

PAC3TEBRYT

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Relay 27EYC2 cont.

'2R-2Ra’ Are Open

f (Part A)
PE2PHC2A
Page 58
| I |

Relay 27EC Relay 27EXC cont.

Spuriously Tripped '3-6' Spuriously
Closed
PAC27ECRYT PACE2XCRAT

Relay 27EC cont. '2-

10" Spuriously

Relay 27EYC2
Spuriously Tripped

Closed
PAC27ECRAT PACE2C2RYT
L |
Relay 27EXC Relay 27EYC2 cont.

Spuriously Tripped

'2R-2Ra’ Spuriously

Opened.
PAC7EXCRYT PACEC22RAT

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Relay 27EYC2 cont.
'2R-2Ra’ Are Open

i (Part B)

Page 56 » PE2PHC2B
I 1
Relay 27EXC cont. Test Pushbutton
'1-7" Spuriously 3RTEC Contacts
Closed Spuriously Closed
PACEC17RAT . PAC3TECPBT
i : 1
Relay 3RTEC cont. Relay 3RTEC cont.
'1C-1Ca’ Spuriously '3F-3Fa’ Spuriously
Closed Closed
PACTECCRAT PACTECFRAT
Relay 3RTEC

Spuriously Tripped

PAC3TECRYT

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 61




Breeker E2 Closing

Irtoriocks Fal
Page 48 ﬁ
1 1
EBreaker E2 Closing Breaker E2 Closing
. Interlocks Fall : Interlocks Fail
{Part A) (Pant B)
[_PE2IKA ] | PE2IKE |
() A™"
. L 1 i 1 1 1
3 STAR A Relay 3 STAR B Rolay Relay 3SBC/1BX Relay 3SBC/2AX Relay RXE2 conl. “1- Relay RYE2 cont. “1- Rday BECTIX conl.
cont, ‘4F-4Fa’ Are conl, '4F-4F2’ Are oont. "1R-1Ra" Are cont, ‘1R-1Ra' Are 3 Ara Open 3 Are Open ‘4R-4Rc' Are Open
Open : Open Open Open
| PE2IK) ] | PE2IKS | | _PE2IKE | [ Pee
A : Page 63 Page 64 ‘ ] ‘ Page 65 . Pago &8
L 1 1 ) | | |
3 STAR A Relay Relay 3 STAR A 3 STAR B Relay Relay 3 STAR B Ralay RXE2 cont, '1- Rolay RXE2
com, ‘4F-4Fa* Spuriously Tripped conl, ‘4F-4Fa’ Spuriousty Tripped Spuriously Tripped

Spuriously Openad

Spuriously Opened
_rvr_acj_J ST m_G_'neswnv

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 | Page 62



Relay 3SBC/1BX
cont. '1tR-1Ra’ Are
Open

/\

Page 62

PE2IK3

Relay 3SBC/1BX
cont. '1R-1Ra’
Spuriously Opened

Relay 3SBC/1BX
Spuriously Tripped

PACBC18BRAT

PACBC1BRYT

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89

Page 63

Power To Main Feeder Busses




Relay 3SBCr2AX
cont. '"{R-1Ra’ Are

Open

PE2IK4

1

Relay 3SBC/2AX
cont. '1R-1Ra’
Spuriously Opened

Relay 3SBC/2AX
Spuriously Tripped

PACBC2ARAT

t

PACBC2ARYT

Power To Main Feeder Busses

10/05/89

Page 64
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3' Are Open

Relay -RYE2 cont. "1-

A [ PE2IK6 ]
Page 62 .

Relay

3' Spuriously Opened

RYE2 cont. '1-

Relay RYE2
Spuriously Tripped

PACRYE2RAT

PACRYE2RYT

Power To Main Feeder Busses

C:\-CAFTA\TREE\AFTMOD.CAF

 10/05/89
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/N

Relay 86CT3X cont.
'4R-4Rc’ Are Open

Page 62

PE2IK7

1

Relay 86CT3X cont.
'4R-4Ra’ Spuriously
Opened

Relay 86CT3 cont.
' '44-46" Spuriously

Closed
PAC3X4RRAT PACC344RAT
1 : 1
Relay 86CT3X Relay 86CT3
Spuriously Tripped

Spuriously Trips

PAC86CXRYT

Power To Main Feeder Busses

a Page 5

C:\CAFTA\TREE\AFTMOD.CAF
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Breaker E2 Closing
Interlocks Fail
(Part B)

Page 62

PE2IKB

Relay 86B2/3 cont.
'10-10¢’ Spuriously
Opened

PACB210RAT

Relay 86N2/3 cont.
'16-16¢' Spuriously
Opened

Relay 86E2/3 cont.
'11-11¢’ Spuriously
Opened

PACN216RAT

PACE211RAT

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89

Page 67
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Channel A Main
Feeder Bus 1
Monitor Circuit
Fails
) | PMFB1MA |
Page 115 ]
Page 40 ‘
1 I 1 1 ] 1
Relay TX1/3A Failed 20 Second Timer Main Feeder Bus 1 Main Feeder Bus 1 Main Feeder Bus. 1 20 Second Timer
To Operate T1/3A Falled To Monitor Channel A, Monitor Channel A, Monitor Channel A, Ti/3A cont. 'L-L1'
Oporate Phase BC Network Phase CA Network Phase AB Network Failed To Open
Fails Fails Fails
PACX13ARYD PACT13ADYC PB1BCA PB1CAA PB1ABA PACT13ARAQ

‘ Page 69

Main Feeder Bus 1
Monitor Channel A,
Phase B ckt. 1 Falls

PB1B1A

A

i

Main Feeder Bus 1
Monitor Channel A,
Phase C ckt. 2 Fails

PB1C2A

A

. Page 70

1 1 1
Relay 27B138 Failed Relay 278138 cont. Relay 27813C Failed Relay 27813C cont.
To Operate '1R-1Ra' Failed To To Operate ‘2R-2Ra’ Falled To
Open Open
PACB13BRYD PAC181RRAQ PACB13CRYD PACI1C2RRAQ

Power To Main Feeder Busses

CA\CAFTA\TREENAFTMOD.CAF

10/05/89
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Main Feeder Bus 1

Monitor Channel A,

Phase CA Network
Fails

Page 68

PB1CAA

Main Feeder Bus 1
Monitor Channel A,
Phase C ckt. 1 Fails

PB1C1A

A

Main Feeder Bus 1
Monitor Channel A,
Phase A ckt. 2 Fails

PB1A2A

)

| 1 | |
Relay 27B13C Failed Relay 27B13C cont. Relay 27B13A Failed Relay 278B13A cont.
To Operate '1R-1Ra’ Failed To To Operate '2R-2Ra’ Failed To
Open Open
PACB13CRYD PAC1C1RRAO PACB13ARYD PAC1A2RRAO

Power To Main Feeder Busses

Page 69

CA\CAFTA\TREE\AFTMOD.CAF 1 0/05/89




Main Feeder Bus 1

Monitor Channel A,

Phase AB Network
Fails

Page 68

PB1ABA |

1

1

Main Feeder Bus 1
Monitor Channel A,
Phase A ckt. 1 Fails

PB1A1A

()

~ Relay 27B13A Failed

To Operate

Main Feeder Bus 1
Monitor Channel A,
Phase B ckt.2 Fails

PB1B2A

A

PACB13ARYD

1 I |
Relay 27B13A cont. Relay 27B13B Failed Relay 27B13B cont.
'1R-1Ra’ Failed To To Operate '2R-2Ra’ Failed To
Open Open
PAC1A1RRAO PACB13BRYD PAC1B2RRAQ

CA\CAFTA\TREENAFTMOD.CAF

10/05/89

Page 70

.Power To Main Feeder Busses
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A




Engineered
Safeguards 1 Load
Shed Initiation

f E Fails
S
Page 40 PL.1ES
1 |
Enginered
Safeguards Channel
1 Signal Failed
ESAS1 PESUC16UCD

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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| _PSBCAINIT ]
Page 39 PSBCAINIT
= ' =]
S TRR T
2) /U .
PSTARA PEUVACKT
L M | 1 1
Keowee Unit 2 Interruption Of
l Failed To Run Startup Bus Power
PSTARACKT PACKEOZHYR PSTARTUP PEUVAF
J ° a Page 2 .
1 1 1 1 1 1
Relay STAR A Falled Relay STAR A cont. Relay STAR A cont. Startup Bus Startup Bus
To Operate ‘2F-2Fa’ Failed To 'tF-1Fa’ Failed To Undervoltage Undervoltage
Operate Operate Network Channel A1 Network Channel A2
Fails Fails
PACSTRARYD PNSTRARLYT PEUVAA PEUVAB
O

PACSA2FRYC

PACSA1FRYC

. Page 73

Relay 3 STAR A
Spuriously Tripped

PACSTRARYT-

A Page 86

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Startup Bus
Undervoltage
Network Channel A1

f E . Fails
| PEUVAA |
Page 72
~
1 ) ]
Relay 3SBC/1A cont. Startup Bus
'3-4' Failed To Undervoltage
Close Network 11 Fails
PACP12ARYC PEUV11
. e Page 74

1 1

PACP11ARYC

Relay 3SBC/1A cont. Startup Bus
'1-10" Failed To Undervoltage
Close Network 12 Fails
PEUV12

e Page 80

10 Second Time
Delay Relay 3SBC/1A
Failed To Operate

PACTD1ADYC

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89

Page 73




Startup Bus
Undervoltage
Network 11 Fails

PEUV11
1 1
Startup Startup Startup
Undervoltage ~ Undervoltage Undervoltage

Permissive Phase AB
Circuit 11 Falls

Permissive Phase CA
Circuit 11 Falls

PEUVAB11

JA

PEUVCA11

. Page 77

Permissive Phase BC
Circuit 11 Fails

PEUVBC11

‘ Page 79

ﬁ Page 75

ﬁ Page 76

Startup Phase A Startup Phase B Startup Phase AB
Undervoitage Undervoltage Channel A1 Contact
Circuit Fails Circuit Falls Pair Fails

PEAUV PEBUV PEA1AB

A

5

Startup
Undervoltage Phase
AB Circuit At Fails

PEAUVAB1

Relay 27EYA1 cont.

Relay 27EYB1 cont.

Relay 27EXA cont.

Relay 27EXB cont.

'3C-3Ca’ Failed To '3F-3Fa’ Failed To '2-5' Failed To '2-5' Failed To
Close Close Close Close
PACA13CRYC PACB13FRYC PAC7EXARYC PAC7EXBRYC

Relay 27EYAt Falls

Relay EYB1 Failed

To Operate To Operate
PACEYB1RYD

PACEYA1RYD

Power To Main Feeder Busses

CA\CAFTA\TREENAFTMOD.CAF

10/05/89
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Startup Phase A
Undervoltage
f Circuit Fails
SEE OUTPUT EEAYY
LIST

1

1

Relay 27EA Failed

Breaker 3DIA-14

To Operate Transferred Open
PAC27EARYE PDCA014CDT

1

Relay 27EA cont. '2-
10' Failed To Close

Loss Of Power On
125 V dc Panelboard
3DIA

PAC27EARYC

D3DIA

19

1

Relay 27EXA Failed

Startup Phase A Unde

To Operate rvoltage ckt. Contro
| Power Breaker

Transferred Open
PAC7EXARYD PDCEPHACDT

PEAUV OUTPUTS:
Page 74, Page 77, Page 80
Page.80, Page 99, Page 100
Page 102, Page 102

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89 Page 75

Power To Main Feeder Busses




Startup Phase B

Undervoltage
f Circuit Fails
SEE OUTPUT PEBUV
LIST
L

I

Relay 27EB Failed

Breaker 3DIB-12

To Operate Transferred Open
PAC27EBRYE PDCB012CDT

Relay 27EB cont. '2-
10’ Failed To Close

Loss Of Power On
125 V dc Panelboard

3DIB
PAC27EBRYC D3DIB

] .

Relay 27EXB Failed

Startup Phase B Unde

To Operate rvoltage ckt. Contro
| Power Breaker
Transferred Open

PAC7EXBRYD PDCEPHBCDT

PEBUV OUTPUTS:
Page 74, Page 79, Page 80
Page 84, Page 99, Page 101
Page 102, Page 106

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Startup
Undervoliage
Permissive Phase CA
f E Circuit 11 Fails
| PEUVCA11 |
Page 74 E .
H | 1
Startup Phase C Startup Phase A Startup Phase CA - Stariup
Undervoltage Undervoltage Channel A1 Contact Undervoltage Phase
Circuit Falls Circuit Fails Pair Fails ' CA Circuit A1 Fails
PECUV PEAUV PEA1CA PEAUVCA1
ﬁ Page 78 ﬁ Page 75 ‘
L 1 1 1
Relay 27EYC1 cont. Relay 27EYA1 cont. Relay 27EXA cont. Relay 27EXC cont.
'3C-3Ca’ Failed To '3F-3Fa’ Failed To '2-5' Failed To '2-5' Failed To
Close Close Close Close
PACC13CRYC PACA13FRYC PAC7EXARYC : PAC7EXCRYC

Relay 27EYA1 Falils Relay 27EYC1 Failed
To Operate To Operate
PACEYA1RYD PACEYC1RYD

Power To Main Feeder Busses CA\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 77




PECUV OUTPUTS:
Page 77, Page 79, Page 80
Page 84, Page 100, Page 101
Page 102, Page 106

Startup Phase C
Undervoltage

Circuit Fails
| PECUV |
SEE OUTPUT PECY
LIST
—

L

1

Relay 27EC Failed
To Operate

Breaker 3DIC-8
Transferred Open

PAC27ECRYE

PDCC008CDT

|

Relay 27EC cont. '2-
10’ Failed To Close

Loss Of Power On
125 V dc Panelboard
3DIC

PAC27ECRYC

lw

3D

(¢

Relay 27EXC Failed
To Operate

Startup Phase C Unde
rvoitage ckt. Contro
| Power Breaker
Transferred Open

PAC7EXCRYD

PDCEPHCCDT

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 78

L—————¥,4__—” -




Startup
Undervoitage
Permissive Phase BC
Circuit 11 Fails

Page 74

PEUVBC11

Startup Phase B Startup Phase C Startup Phase BC
Undervoltage Undervoltage Channel A1 Contact
Circuit Fails Circuit Fails Pair Fails

PEBUV PECUV PEA1BC

ﬁ Page 76

ﬁ Page 78

A

I

Startup
Undervoltage Phase
BC Circuit A1 Fails

PEAUVBC1

1

Relay 27EYB1 cont. Relay 27EYC1 cont. Relay 27EXB cont. Relay 27EXC cont.
'3C-3Ca’ Failed To '3F-3Fa’ Failed To '2-5" Failed To '2-5' Failed To
Close Close Close Close
PACB13CRYC PACC13FRYC PAC7EXBRYC PAC7EXCRYC

Relay EYB1 Failed Relay 27EYC1 Failed
To Operate To Operate
PACEYB1RYD PACEYC1RYD

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF

10/05/89

Page 79




Startup Bus
Undervoltage
Network 12 Fails

Pl 2
Page 73 B
Page 86
1 1 i |
, Startup Startup Startup
Undervoltage Undervoitage Undervoltage
Permissive Phase AB Permissive Phase CA Permissive Phase BC
Cireuit 12 Fails Clrouit 12 Fails Circuit 12 Fails
PEUVAB12 PEUVCA12
A Page 84
—
1 ] 1 1 | | 1
Startup Phase A Startup Phase B Startup Phase AB Startup Startup Phase C Startup Phase CA
Undervoltage Undervoltage Channel A2 Contact Undsrvoltage Phase Undervoltage Channel A2 Contact
Clreuit Fails Circuit Fails Pair Fails AB Circuit A2 Fails Circuit Fails Pair Fails
PEAUV PEBUV PEA2AB PEAUVAB2 PECUV PEA2CA
ﬁ Page 75 ﬁ Page 76 A ‘ Page 81 ﬁ Page 78 ‘ Page 82
] 1 | 1
Refay 27EYA1X cont. Relay 27EYB1X cont. Startup Phase A Startup

‘IF-1Fa' Failed To

"2F-2Fa' Falled To

Close Close
PACA11FRYC PACB12FRYC

Undervoltage Undervoltage Phase
Cireuit Fails CA Circuit A2 Fails
PEAUV PEAUVCA2

A Page 75

A Page 83

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Startup
Undervoltage Phase
AB Circuit A2 Fails

Page 80

PEAUVAB2

Relay 27EXA cont. Relay 27EYA1 cont.
'2-5' Failed To '4C-4Ca’ Failed To
Close Close
PAC7EXARYC PACYA14RYC

Relay 27EYA1 Fails
To Operate

Relay 27EYA1X
Failed To Operate

PACEYA1RYD

PACYA1XRYD

Relay 27EXB cont.

Relay 27EYB1 cont.

'2-5' Failed To '4C-4Ca’ Failed To -
Close Close
PAC7EXBRYC PACYB14RYC

E

1

Relay EYB1 Failed
To Operate

Relay 27EYB1X
Failed To Operate

PACEYB1RYD

PACYB1XRYD

e

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89
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A

Startup Phase CA
Channel A2 Contact

Pair Fails

Page 80

PEA2CA

A

Relay 27EYC1X cont.
"1F-1Fa’ Failed To
Close

Relay 27EYA1X cont.
'2F-2Fa’ Failed To
Close

PACC11FRYC

PACA12FRYC

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Undervoltage Phase
CA Circuit A2 Fails

Startup

Page 80

PEAUVCA2

-

Relay 27EXA cont.

Relay 27EYC1 cont.

'2-5' Failed To '4C-4Ca’ Failed To
Close Close
PAC7EXARYC PACYC14RYC

E

1

Relay 27EYA1 Fails
To Operate

Relay 27EYC1X
Failed To Operate

PACEYA1RYD

PACYC1XRYD

B °

Relay 27EXC cont. Relay 27EYA1 cont.
'2-5' Failed To '4C-4Ca’ Failed To
Close Close
PAC7EXCRYC PACYA14RYC

Relay 27EYC1 Failed
To Operate

Relay 27EYA1X
Failed To Operate

PACEYC1RYD

PACYA1XRYD

9

Power To Main Feeder Busses

C:\CAFTA\TREENAFTMOD.CAF

10/05/89
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Startup
Undervoltage
Permissive Phase BC
Circuit 12 Fails

PEUVBC12

A

JAY

Page 80

1 1 1

Startup Phase B Startup Phase C Startup Phase BC Startup
Upde(voltage Undervoltage Channel A2 Contact Undervoltage Phase
Circuit Fails Circuit Fails- Pair Fails BC Circuit A2 Fails

PEBUV PECUV PEA2BC PEAUVBC2

ﬁ Page 76

ﬁ Page 78 A
| 1

Relay 27EYB1X cont. Relay 27EYC1X cont.
'1F-1Fa’ Failed To '2F-2Fa’ Failed To

Close . Close
PACB11FRYC PACC12FRYC

. Page 85

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Startup
Undervoltage Phase
BC Circuit A2 Fails

Page 84

PEAUVBC2

-

Relay 27EXB cont. Relay 27EYB1 cont.
'2-5' Failed To '4C-4Ca’ Failed To
Close Close
PAC7EXBRYC PACYB14RYC

1

Relay EYB1 Failed Relay 27EYB1X
To Operate Failed To Operate
PACEYB1RYD PACYB1XRYD

Relay 27EXC cont. Relay 27EYC1 cont.
2-5' Failed To '4C-4Ca’ Failed To
Close Close
PAC7EXCRYC PACYC14RYC

E

Relay 27EYC1 Failed Relay 27EYC1X
To Operate Failed To Operate
PACEYC1RYD PACYC1XRYD

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Startup Bus
Undervoltage
Network Channel A2
f E Fails
| PEUVAB |
Page 72
r.
| |
Relay 3SBC/1B cont. Startup Bus
'1-10' Failed To Undervoltage
Close Network 11 Fails
PACP11BRYC PEUV11
. e Page 74
1 |
Relay 3SBC/1B cont. Startup Bus
'3-4' Failed To Undervoltage
Close Network 12 Fails
.| PACP12BRYC PEUV12
a Page 80

10 Second Time
Delay Relay 3SBC/1B
Failed To Operate

PACTD1BDYC

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Breaker S1 Close
Initiate Channel 2
Fails

JA

Page 37

v

Relay 3SBC/2BX
cont. '4F-4Fa’
Failed To Close

Relay 3SBC/2BX
Failed To Operate

PAC2BX4RYC

PACC2BXRYD

PAC2BX3RYC

1 I |
Relay 3SBC/2BX SBC Channel B
cont. '3F-3Fa’ Circuit Fails
‘Failed To Close
PSBCBCKT

ﬁ Page 88

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF

10/05/89

Page 87




SBC Channel B
Circuit Fails
A PSBCBCKT
Page 87
Page 150

I

1

Loss Of Power On
125 V dc Panelboard

Standby Breaker Clos
e Chan. 2 Control Po

3DIB wer Breaker
Transterred Open
D3DIB PDCSBC2CDT

3RLS2X cont. "1R-
1Ra’ Failed To Close

PACLS21RYC

PSBCBINIT

‘ Page 97

I

Loadshed Channel 2
Fails

PLS2

A Page 89

PACAX2ZRYC

3RLS2X cont. "4R-
4Ra’ Failed To Close

PACLS22RYC

PACAX1ZRYC

Breaker 3DIB-13
Transferred Open

PDC3B13CDT

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89

Page 88




Loadshed Channel 2

Fails
A i
Page 88 '
1 1 | ) |
Relay 3RLS2 com. Load Shed 2 Relay 3RLS2X Failed Relay 3RLS2 cont. One Second Time
'3-4" Failed To Initiation Circuits To Operate '1-10' Falted To Delay Relay 3RLS2
Close Fail Close Faited To Operate
PACLS23RYC PLS2iNIT PACLS2XRYD PACLS24RYC

Channeol B Main

1
Channel B Main Engineered
Feeder Bus Monitor Safeguards 2
Load Shed Loadshed Initiation
Initiation Fails Fails
PMFBMB PLS2ES
. Page 96
] 1
Channel B Main Relay TX/2B cont. Relay TX/1B cont.
Feeder Bus 1 '4C-4Ca' Failed To '‘4C-4Ca* Failed To
Monitor Circuit Close
Fails
PMFB1MBX PACTX2BRYC

1 1 1
Channel B Main Breaker E2 Remains Channel B Main Breaker E1 Remains
Feeder Bus 2 Open Feedsr Bus 1 Open
Monitor Circuit Monitor Cireuit
Fails Fails
PE2CLOSE PMFBIMB PEICLOSE

a Page 90

a Page 44

A Page 93

Power To Main Feeder Busses

A Page 13

PACTX1BRYC

PAC3LS2DYC

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Channel B Main

Feeder Bus 2
Monitor Circuit
f E Fails
| PMFB2MB |
Page 89
Page 156 A

Relay TX2/3B Failed

20 Second Timer

Main Feeder Bus 2

Main Feeder Bus 2
Monitor Channel B,

Main Feeder Bus 2
Monitor Channel B,

20 Second Timer
T2/3B cont. 'L-L1'

To Operate T2/3B Failed To Monitor Channel B, f
Operate Phase BC Network Phase CA Network Phase AB Network Failed To Open

Fails Fails Fails
PACX23BRYD PACT23BDYC PB2BCB PB2CAB PB2ABB PACT23BRAO

. Page 91

Main Feeder Bus 2
Monitor Channel B,
Phase B ckt. 1 Fails

Main Feeder Bus 2
Monitor Channel B,
Phase C ckt. 2 Fails

. Page 92

PB2B18B PB2C2B
1 1 1 1
Relay 27B23B Failed Relay 27823B cont. Relay 27B23C Failed Relay 27B23C cont.
To Operate "1R-1Ra' Failed To To Operate '2R-2Ra’ Failed To
Open Open
PACB23BRYD PAC2B1RRAO PACB23CRYD PAC2C2RRAQ

10/05/89 Page 90

C:\CAFTA\TREE\AFTMOD.CAF

Power To Main Feeder Busses




Main Feeder Bus 2

Monitor Channel B,

Phase CA Network
Fails

Page 90

PB2CAB

L
Main Feeder Bus 2
Monitor Channel B,
Phase C ckt. 1 Fails

PB2C1B

()

|
Main Feeder Bus 2
Monitor Channel B,
Phase A ckt. 2 Fails

PB2A2B

Relay 27B23C Failed Relay 27B23C cont. Relay 27B23A Failed Relay 27B23A cont.
To Operate "1R-1Ra’ Failed To To Operate '2R-2Ra’ Failed To
Open Open
PACB23CRYD PACB23ARYD PAC2A2RRA0

PAC2C1RRAO

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF 10/05/89

Page 91




Main Feeder Bus 2

Monitor Channel B,

Phase AB Network
Fails

Page 80

PB2ABB

|

Main Feeder Bus 2
Monitor Channel B,

Phase A ckt. 1 Fails

PB2A1B

)

A

Main Feeder Bus 2
Monitor Channel B,

Phase B ckt. 2 Fails

PB2B2B

A

I

Relay 27B23A Failed

Relay 27B23A cont.

Relay 27B23B Failed

Relay 27B23B cont.

To Operate '1R-1Ra’ Failed To To Operate '2R-2Ra’ Failed To
Open Open
PACB23ARYD PACB23BRYD PAC2B2RRAO

PAC2A1RRAO

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Channel B Main
Feeder Bus 1
Monitor Circuit
! E Fails
PMFB1MB
Page 89
Page 156 A
| 1 1 1 1 1
Relay TX1/3B Failed 20 Second Timer Relay T1/3B cont. Main Feeder Bus 1 Main Feeder Bus 1 Main Feeder Bus 1
To Operate T1/3B Failed To 'L-L1* Failed To Monitor Channel B, Monitor Channel B, Monitor Channel B,
Operate Open Phase BC Network Phase CA Network Phase AB Network
. Fails Fails Fails
PACX13BRYD PACT13BDYC PACT13BRA0O PB1BCB PB1CAB PB1ABB

A Page 94

Main Feeder Bus 1
Monitor Channel B,
Phase B ckt. 1 Fails

Main Feeder Bus 1
Monitor Channel B,
Phase C ckt. 2 Faits

PB1B18

()

PB1C2B

()

A Page 95

1 H 1
Relay 27B13B Failed Relay 27B138 cont. Relay 27B13C Failed Relay 27813C cont.
To Operate ‘3F-3Fa' Failed To To Operate ‘4F-4Fa’ Falled To
Open Open
PACB13BRYD PAC1B3FRAC PACB13CRYD PACI1C4FRAQ

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89

Page 93




Main Feeder Bus 1
Monitor Channel B,

Phase CA Network
{ 5 Fails
| PB1CAB |
Page 93 .

| 1

Main Feeder Bus 1 Main Feeder Bus 1
Monitor Channel B, Monitor Channel B,
Phase C ckt. 1 Fails Phase A ckt. 2 Fails
PB1C1B PB1A2B
| 1 | A
Relay 27B13C Failed Relay 27B13C cont. Relay 27B13A Failed Relay 27B13A cont.
To Operate 3F-3Fa’ Failed To To Operate '4F-4Fa’ Failed To
Open , - Open
PACB13CRYD PAC1C3FRAO PACB13ARYD PAC1A4FRAQ

Power To Main Feeder Busses C\CAFTA\TREE\AFTMOD.CAF 10/05/89 Page 94




Main Feeder Bus 1
Monitor Channel B,
Phase AB Network

{ E Fails
| PB1ABB |
Page 93 .
i ]
Main Feeder Bus 1 Main Feeder Bus 1
Monitor Channel B, Monitor Channel B,
Phase A ckt. 1 Fails Phase B ckt. 2 Fails
PB1A1B | PB1B2B
| 1 = I 1
Relay 27B13A Failed Relay 27B13A cont. Relay 27B13B Faited Relay 27B13B cont.
To Operate '38F-3Fa’ Failed To ~ To Operate '4F-4Fa’ Failed To
Open Open
PACB13ARYD PAC1A3FRAO PACB13BRYD PAC1B4FRAO

Power To Main Feeder Busses

CACAFTA\TREE\AFTMOD.CAF

10/05/89

Page 95




»

Engineered
Safeguards 2
Loadshed Initiation
{ E Fails
PLS2ES
Page 89 | PLS2ES |
1 1
Engineered
Safeguards Channel
2 Signal Failed
ESAS2

PESUC25UCD

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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PSBCBINIT
Page 88
1 1
PSTARB PEUVBCKT
1 1 I |
Keowee Unit 2 Interruption Of
Failed To Run Startup Bus Power
PSTARBCKT PACKEO2HYR PSTARTUP PEUVBF
A A a
1 1 1 i | 1 1
Relay STAR B Failed Relay STAR B cont. Relay STAR B cont. Startup Bus Startup Bus
To Operate ‘2F-2Fa’ Failed To ‘1F-1Fa’ Failed To Undervoltage Undervoltage
Operate Operate Network Channel Bt Network Channel B2
Fails Fails
PACSTRBRYD PACSB2FRYC PACSB1FRYC PNSTRBRLYT PEUVBA PEUVBB
O

Relay 3 STAR B
Spuriously Tripped

PACSTRBRYT

‘ Page 98

A Page 108

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Startup Bus
Undervoltage
Network Channel B1
f E Fails
PEUVBA
Page o7 | PEUVBA |
1 |
Relay 3SBC/2A cont. ~ Startup Bus
'1-10’ Failed To Undervoltage
Close Circuit 21 Fails
PACP21ARYC PEUV21
. e Page 99
1 1
Relay 3SBC/2A cont. Startup Bus
'3-4' Failed To Undervoltage
Close Circuit 22 Fails

PACP22ARYC

PEUV22

a Page 102

10 Second Time
Delay Relay 3SBC/2A
Failed To Operate

PACTD2ADYC

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Startup Phase A
Undervoltage
Circuit Falls

PEAUV

ﬁ Page 75

Startup Phase B
Undervoltage
Circuit Fails

PEBUV

Channel B1 Contact

Pair Falils

ﬁ Page 76

PEB1AB

A

Startup Bus
Undervoltage
f Circuit 21 Falls
PEUV21
Page 96 [ PEUV21 ]
Page 108
1 1
Startup Startup Startup
Undervoltage Undervoltage Undervoliage
Permissive Phase AB Permissive Phase CA Permissive Phase BC
Circuit 21 Fails Circuit 21 Fails Circuit 21 Falils
PEUVAB21 PEUVCA21 PEUVBC21
A ‘ Page 100 ‘ Page 101
i |
Startup Phase AB Startup

Undervoltage Phase
AB Circuit B1 Fails

PEBUVAB1

Relay 27EYA2 cont. Relay 27EYB2 cont. Relay 27EXA cont. Relay 27EXB cont.
'3C-3Ca’ Failed To "3F-3Fa’ Failed To '3-6' Failed To '3-6" Failed To
Close Close Close Close
PACA23CRYC PACB23FRYC PACZEXARYC PAC2EXBRYC

Relay 27EYA2 Failed Relay 27EYB2 Failed
. To Operate To Operate
PACEYA2RYD PACEYB2RYD

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Startup
Undervoltage
Permissive Phase CA
Circuit 21 Fails

PEUVCA21

A

Startup Phase C
Undervoltage
Circult Fails

PECUV

ﬁ Page 78

Startup Phase A
Undervoitage
Circuit Fails

PEAUV

ﬁ Page 75

Startup Phase CA
Channel B1 Contact
Pair Fails

PEB1CA

)

i |

Startup
Undervoltage Phase
CA Circuit B1 Fails

PEBUVCA1

i

Relay 27EYC2 cont.

Relay 27EYA2 cont.

Relay 27EXA cont.

Relay 27EXC cont.

"3C-3Ca’ Failed To '3F-3Fa’ Failed To '3-6" Failed To '3-6" Failed To
Close Close Close Close
PACC23CRYC PACA23FRYC PAC2EXARYC PAGZEXCRYC

Relay 27EYA2 Failed

Relay 27EYC2 Failed

To Operate To Operate
PACEYA2RYD PACEYC2RYD

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Startup
Undervoltage

Permissive Phase BC
f E Circuit 21 Fails
PEUVBC21
Page 99 .

Startup Phase B Startup Phase C Startup Phase BC ) ) Startup
Undervoltage Undervoltage Channe!l B1 Contact Undervoltage Phase
Circuit Fails Circuit Fails Pair Fails BC Circuit B1 Fails
PEBUV PECUV PEB1BC PEBUVBC1
ﬁ Page 76 - e Page 78 A
.
1 1 1 1
Relay 27EYB2 cont. Relay 27EYC2 cont. Relay 27EXC cont. Relay 27EXB cont.
'3C-3Ca’ Failed To '3F-3Fa’ Failed To '3-6" Failed To '3-6' Failed To
Close Close Close Close
PACB23CRYC PACC23FRYC PAC2EXCRYC PAC2EXBRYC
1 1
Relay 27EYC2 Failed Relay 27EYB2 Failed
To Operate " To Operate
PACEYC2RYD PACEYB2RYD

Power To Main Feeder Busses CA\CAFTA\TREE\AFTMOD.CAF 10/05/89 | Page 101




Startup Bus
Undervoitage
: Circuit 22 Fails
| PEUV22 |
Page 98
Page 108 .
| ] . |
Stanup Startup Startup
Undervottage Undervoltage Undervoltage
Permissive Phase AB Permissive Phase CA Permissive Phase BC
Circuit 22 Fails Circuit 22 Fails Circuit 22 Fails
PEUVAB22 PEUVCA22 PEUVBC22
A ‘ Page 106
1 1 1 1 1
Startup Phase A Startup Phase B Startup Phase AB Startup Startup Phase C Startup Phase CA
Undervoitage Undervoltage Channel B2 Contact Undervoltage Phase Undsrvoltage Channel B2-Contact
Circuit Fails Circult Fails Pair Fails AB Circuit B2 Falls Cireuit Fails Pair Fails
PEAUV PEBUV PEB2AB PEBUVAB2 PECUV PEB2CA

ﬁ Page 75

ﬁ Page 76

)

A Page 103

Relay 27EYA2X cont.
"1R-1Ra’ Failed To

Relay 27EYB2X cont.
"1C-1Ca’ Failed To

Close Operate
PACA21RRYC PACB21KRYC

A Page 78

A Page 104

Startup Phase A Starntup
Undervoltage Undervoitage Phase
Circuit Fails CA Circuit B2 Fails

PEBUVCA2

ﬁ Page 75

. Page 105

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF
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Startup
Undervoltage Phase

Page 102

: AB Circuit B2 Fails
PEBUVAB2

Relay 27EXA cont.
'3-6' Failed To
Close

Relay 27EYA2 cont.
'4C-4Ca’ Failed To
Close

PAC2EXARYC

PACEYA2RYC

4

Relay 27EYA2 Failed Relay 27EYB2X Fails
To Operate To Operate
PACEYA2RYD PACXYB2RYD

1

Relay 27EXB cont.

Relay 27EYB2 cont.

'3-6' Failed To '4C-4Ca’ Failed To
Close Close
PAC2EXBRYC PACEYB2RYC

E

1

Relay 27EYB2 Failed
To Operate

Relay 27EYA2X
Failed To Operate

PACEYB2RYD

PACXYA2RYD

e

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Startup Phase CA
Channel B2 Contact

: Pair Fails
Page 102 PEB.ZCA

1 i 1
Relay 27EYC2X cont. Relay 27EYA2X cont.
'1R-1Ra’ Failed To '1C-1Ca’ Failed To
Close Close

PACC21RRYC PACA21KRYC

Power To Main Feeder Busses C\CAFTA\TREE\AFTMOD.CAF 10/05/89 | Page 104




°

Undervoltage Phase
CA Circuit B2 Fails

Startup

Page 102

PEBUVCA2

Relay 27EXA cont.
'3-6' Failed To
Close

Relay 27EYC2X
Failed To Operate

PAC2EXARYC

PACXYC2RYD

Relay 27EYA2 Failed Relay 27EYC2 cont.
To Operate '4C-4Ca’ Failed To
Close
PACEYA2RYD PACEYC2RYC

Relay 27EXC cont.
'3-6" Failed To
Close

Relay 27EYA2X
Failed To Operate

PAC2EXCRYC

PACXYA2RYD

Relay 27EYC2 Failed
To Operate

Relay 27EYA2 cont.
'4C-4Ca’ Failed To
Close

PACEYC2RYD

PACEYA2RYC

s

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Startup
Undervoltage
Permissive Phase BC
Circuit 22 Fails

JAY

PEUVBC22
Page 102
1 1 1 1
Startup Phase B Startup Phase C Startup Phase BC Startup
Undervoltage Undervoltage Channel B2 Contact Undervoltage Phase
Circuit Fails Circuit Fails Pair Fails BC Circuit B2 Fails
PEBUV PECUV PEB2BC PEBUVBC2
ﬁ Page 76 ﬁ Page 78 A . Page 107
1 i |

Relay 27EYB2X cont.
'1R-1Ra’ Failed To

Relay 27EYC2X cont.
"1C-1Ca’ Failed To

Close Close
PACB21RRYC PACC21KRYC

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF -

10/05/89
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Startup
Undervoltage Phase

Page 106

f BC Circuit B2 Fails
PEBUVBC2

Relay 27EXC cont. Relay 27EYC2X
'3-6' Failed To Failed To Operate
Close
PAC2EXCRYC PACXYC2RYD

1

Relay 27EYC2 Failed Relay 27EYC2 cont.
To Operate '4C-4Ca’ Failed To
Close
PACEYC2RYD PACEYC2RYC

B °

Relay 27EXB cont. Relay 27EYB2X Fails
'3-6' Failed To To Operate
Close
i PAC2EXBRYC PACXYB2RYD

] °

Relay 27EYB2 Failed Relay 27EYB2 cont.
To Operate '4C-4Ca’ Failed To
Close
PACEYB2RYD PACEYB2RYC

e

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Startup Bus
Undervoltage
Network Channel B2
Fails

JA

Page 97

PEUVBB

'1-10" Failed To
Close

Relay 3SBC/2B cont.

Startup Bus
Undervoltage
Circuit 21 Fails

PACP21BRYC

PEUV21

a Page 99

I

Relay 3SBC/2B col
'3-4' Failed To
Close

nt.

Startup Bus
Undervoltage
Circuit 22 Fails

PACP22BRYC

PEUV22

a Page 102

10 Second Time
Detay Relay 3SBC/2B
Failed To Operate

PACTD2BDYC

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF
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JAY

Breaker S1 Closing
Interlocks Fail

Page 36

PS1INLK

poostenen

1

1

'14-14¢’ Spuriously
Opened

Relay 86SB1 cont.

Breaker E2
Auxiliary cont. '61-
62" Spuriously

Opened
PACS1I0RAT PACE2S1CXT
1 ]
Relay 86B1/3 cont. Breaker E1

'13-13¢’ Spuriously
Opened

Auxiliary cont. '61-
62' Spuriously

Opened
PACS111RAT |LPACE1S1CXT

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF
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JAS

Breaker S1 Live
Line - Dead Bus
Permissive Fails

Page 36

PS1LLDB

A

Breaker S1 V1
Contacts Failed To
Close

Breaker S1 V2
Contacts Failed To
Close

PACS1ViRYC

PACS1V2RYC

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Standby Bus 1
Maintenance

f Unavailability
 PSM1M |
Page 1

1 1
Standby Bus 1 Was Standby Bus 2 Not
In Maintenance In Maintenance
PACXSB1BHM ‘PSM2MN
J

Standby Bus 2 Was
In Maintenance

PACXSB2BHM

Power To Main Feeder Busses CA\CAFTA\TREE\AFTMOD.CAF 10/05/89 | Page 111




e

Standby Bus 1 Power
Sources Fail

Page 1

PSB1S

A

Power From Keowee 1
To SB Bus 1 Fails
When Both Units Not

InMaintence

PKEOSB1NOT

i |

Power To Bus 1

Fails Given Both

Keowee Units In
Maintenance

PLEESB1CN

Power From Keowee
Unit 1 To Standby

Both Keowee Units
Not In Maintenance

Power From Lee

i |
Both Keowee Units

Steam Station To In Maintenance
Bus 1 Fails Standby Bus 1 Fails
A a Page 119 A
1 1 1 1
Power From Keowee 1 Breaker SK1 Remains Loss Of Power From 4160 V ac Standby
Fails Open CT5 Breaker St1
Transferred Open

PCT4

ﬁ Page 113 Page 114 e Page 120

Power To Main Feeder Busses C\CAFTA\TREE\AFTMOD.CAF 10/05/89 | Page 112




Power From Keowee 1

Fails
Zﬁk =
Page 112
Page 154
T

1

Keowee Unit 1
Failed To Start

Common Cause
Failure Of Keowee
Hydro Units To Start

PACKEO1HYS

PACKEOSCOM
1

Keowee Unit 1
Failed To Run

Common Cause
Failure Of Keowee
Hydro Units To Run

PACKEO1HYR

<

PACKEORCOM

Transformer CT4
Failed

PACXCT4THF

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF
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PSK1CLOSE

Page 112

1 » ) | i | § 1
Loss Of Power On Breaker 1DIC-25 Bresker SK1 Close Common Cause 4160 V ac Breaker Breaker SK1 Closing Breaker SK1 Control Breaker SK1 Control
125 V dc Panelboard Transterred Open Initiation Signats Failure Of Breakers SK1 Failed To Clase Circull Component Power Fuses Failed Power Breaker
10IC ' Fail SK1 And SK2 Te Close Failure Transterred Open
PDC1C25CDT

|

MFB Monitor Channel
A Breaker SK1 Close
Signal Fails

ESAS Channel 1
Breaker Ski Close
Signal Fails

f
Page 115

| PSK1ES ]

. Page 116

‘ Page 117

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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R



MFB Monitor Channel
A Breaker SK1 Close

‘ : Signal Fails
PMFBMSK1

Page 114
h
1 |
Relay TX2/3A cont, Channel A Main
'3C-3Ca’ Failed To Feeder Bus 2
Close Monitor Circuit
Fails
PACTX4ARYC PMFB2MA
. e Page 41
1 1
Relay TX1/3A cont. Channel A Main
'3C-3Ca’ Failed To Feeder Bus 1
Close Monitor Circuit
Fails
PACTX3ARYC PMFB1MA

. e Page 68

Power To Main Feeder Busses C:\CAFTA\TREE\AFTMOD.CAF 10/05/89 | Page 115




ESAS Channel 1
. Breaker Sk1 Close

Signa!l Fails

JAY

Page 114

PSK1ES

()

Enginered
Safeguards Channel
1 Signal Failed

ESAS1

PESUC16UCD

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF
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Breaker SK1 Closing
Circuit Component
Failure

/N

Page 114

PSK1CLS

()

1 1 1
SK1 Closing Relay 3RX1 cont. Relay 3RX1 Failed Relay 3RX1 cont, SK1 Live Line Dead
Interlocks Fail '"I1R-1Ra’ Falled To To Operate '2R-2Ra’ Failed To Bus Permissive
Close Close Circuit Fails
PSK1INLK PACRX11RYC PAC3RX{RYD PACRX12RYC PSK1LLDB

. Page 118

)

Breaker SK1 V1

Contacts Failed To

Close

Breaker SK1 V2

Contacts Failed To

Close

PACK1V1RYC

PACK1V2RYC

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF
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/N

SK1 Closing
Interlocks Fail

Page 117

PSK1INLK

N

'1F-1Fa’ Spuriously
Opened

Relay SLP/1A cont.

SK1 Mode Switch KS-
9 cont. '14-15'
Spuriously Opened

PACLP1ARAT

PACK1S2SWT

E

1

Relay SLP/2B cont.
"tF-1Fa’ Spuriously

SK1 Mode Switch KS-
9 cont. '34-35'

Opened Spuriously Opened
PACLP2BRAT PACK1S1SWT
| 1
Relay 86SB1 cont. Breaker SL1

'11-11¢’ Spuriously
Opened

Auxiliary cont. '69-
70’ Spuriously
Opened

PACK1I0RAT

PACL1K1CXT

q

Relay 86CT4X cont.
'4R-4Ra’ Spuriously
Opened

Breaker SL2
Auxiliary cont. '69-
70" Spuriously

Opened
PACK111RAT LLPACL2K1CXT

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF
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Both Keowee Units
Not In Maintenance

/N

Page 112
Page 154

PNOTKEOS
@

Both Keowee Units
In Maintenance

PACKEOSHYM

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF
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Loss Of Power From

CT5
Page 112
Page 154 A

Transformer CT5
Failed

PACXCTSTHF

Loss Of Power From
Lee Steam Station

o
g
m
m
w

100 kV ac
Transmission Line
From Lee Steam

Station Failed

PACLINEDEX |

1

Lee Steam Station
Combustion Turbines
Failed To Run For

Loss Of Off-Site
Power Due To Severe
Weather |Initiating

The Required Time Event
PACLEESCTR TSWEATH

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF
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Main Feeder Bus 1
Maintenance
Unavailability

JAY

Page 1

PMFBIM | .

Main Feeder Bus 1
In Maintenance

Main Feeder Bus 2
Not In Maintenance

PACMFB1BHM

PMFB2MN
®

Main Feeder Bus 2
In Maintenance

PACMFB2BHM

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF
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Breaker N1
Automatic Trip
: Circuits Fait
PN1
=0
I —
Breaker N1 Breaker N1
Automatic Trip Aulomatic Trip
Circuil 1 Fails Circult 2 Fails

A A Page 138

L | o L : 1 1
Broaker N1 Initiale Loss Of Power On Broaker 3DIA-28 Circuit Breaker Nt Breaker N1 Primary Breaker N1 Trip
Trip Signal To Trip 125 V dc Pangiboard Transterred Open Auxiliary cont. *1- Conlrol Power Fuses Coil t Failed To
Cail 1 Fails 3DIA 2' Spuriously Opened Failed Operale
[_D3DA |

1 1 1
Breaker N1 Turbine Broaker N1 23 Brazaker N1
Trip Signal To TC1 Undervoltage Trip Generator Lockout
Falls Signal To TC1 Fails Signal To TC1 Fails
[ PN1GLO ]
a A
i I 1 I 1
Relay 62GXA Failed Relay 62GXA cont. Breaker N1 TC1 Breaker N1 TC1 Breakar N1 TC1
'3-3a" Failed To Phase AB Phase CA Phase BC
Ciose Undervoliage Undervatiage Undervoltage
Circuit Fails Circuit Fails Circuil Faits

PACE2G3RYC PN1UVAB1

‘ Page 123

Page 128

PNILUVBC?
Page 132

POCNICTFUF PACN1TIRYD

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF
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Breaker N1 TC1
Phase AB
Undervoltage
Circuit Fails

JAY

Page 122

PN1UVAB1

-

Normal Phase A Normal Phase AB
Undervoltage Undervoltage ckt. 1
Circuit Fails Fails

PNAUV PNUVAB1

ﬁ Page 124

A Page 126

1

Normal Phase B
Undervoltage
Circuit Fails

N1 Phase AB TCt
Contact Pair Fails

PNBUV

ﬁ Page 125

PN1AB1

A Page 127

Power To Main Feeder Busses

CACAFTA\TREE\AFTMOD.CAF

10/05/89
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i)

Normal Phase A

Undervoitage

f Circuit Fails
SEE OUTPUT [PNAUV |
LIST

I

Relay 27NA Failed

Normal Ph. A UV

To Operate ckt. Control Power
Breaker Transferred
Open
PAC27NARYE PDCNPHACDT

1

Relay 27NA cont. '2-

10’ Failed To Close

Loss Of Power On
125 V dc Panelboard
3DIA ’

PAC27NARYC

<

D3DIA

—l

Relay 27NXA Failed

Breaker 3DIA-13

To Operate Transferred Open
PAC7NXARYD PDCA013CDT

PNAUV OUTPUTS:

Page 123, Page 128, Page 139
Page 141, Page 161, Page 164
Page 174, Page 176

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF

10/05/89 | Page 124




o

Normal Phase B

Undervoltage
f Circuit Fails
SEE OUTPUT PNBLY
LIST
ﬁ

1

Relay 27NB Failed

Breaker 3DIB-11

To Operate Transferred Open
PAC27NBRYE PDCB011CDT
1 |

Relay 27NB cont. '2-
10’ Failed To Close

Loss Of Power On
125 V dc Panelboard

3DIB
PAC27NBRYC D3DIB
| - |

Relay 27NXB Failed

Normal Ph. B UV

To Operate ckt. Control Power
Breaker Transferred
Open
PAC7NXBRYD PDCNPHBCDT

\

PNBUV OUTPUTS:

Page 123, Page 132, Page 139
Page 143, Page 161, Page 167
Page 174, Page 178

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF
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JA

Normal Phase AB
Undervoltage ckt. 1
Fails

PN 1
Page 123 LNAB
Page 139
—
1 1
Relay 27NXA cont. Relay 27NXB cont.
'2-5" Failed To '2-5' Failed To
Close Close
PAC7NXARYC PAC7NXBRYC
1 1
Relay 27NYA1 Failed Relay 27NYB1 Failed

To Operate

To Operate

PACNYA1RYD

PACNYB1RYD

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF
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Contact Pair Fails

N1 Phase AB TC1

A | PN1AB1 |
Page 123 .B

|

Relay 27NYA1 cont.
'{C-1Ca’ Failed To
Close

Relay 27NYB1 cont.

'2C-2Ca’ Failed To
Close

PACA11CRYC

PACB12CRYC

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Breaker N1 TC1
Phase CA
Undervoltage
Circuit Fails

JAY

Page 122

PN1UVCA1

_l

Normal Phase C
Undervoltage

Normal Undervoltage
Phase CA ckt. 1

Circuit Fails Fails
PNCUV PNUVCA1
ﬁ Page 129 a Page 130
I |

Normal Phase A
Undervoltage
Circuit Fails

N1 Phase CA TC1
Contact Pair Fails

PNAUV

ﬁ Page 124

PN1CA1

. Page 131

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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)

Normal Phase C

Undervoltage
f Circuit Fails
SEE OUTPUT [PNCUV
LIST

1

Relay 27NC Failed

Loss Of Power On

To Operate 125 V dc Panelboard
3DIC
PAC27NCRYE D3DIC

Relay 27NC cont. '2-
10’ Failed To Close

Breaker 3DIC-7
Transferred Open

PAC27NCRYC

PDCC007CDT

Relay 27NXC Failed

Normal Ph. C UV

To Operate ckt. Control Power
Breaker Transferred
Open
PAC7NXCRYD PDCNPHCCDT

PNCUV OUTPUTS:
Page 128, Page 132, Page 141
Page 143, Page 164, Page 167
Page 176, Page 178

Power To Main Feeder Busses

C.\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Normal Undervoltage
Phase CA ckt. 1

: Fails
PNUVCA1

Page 128
Page 141
h
| 1
Relay 27NXA cont. Relay 27NXC cont.
'2-5' Failed To '2-5' Failed To
Close Close
FAC/NXARYC] PAC7NXCRYC
I |
Relay 27NYA1 Failed Relay 27NYC1 Failed
To Operate . . To Operate

PACNYA1RYD PACNYC1RYD

s

Power To Main Feeder Busses C\CAFTA\TREE\AFTMOD.CAF 10/05/89 | Page 130




N1 Phase CA TC1
Contact Pair Fails

P
Page 128 lCA1
1 1
Relay 27NYC1 cont. Relay 27NYA1 cont.

"1C-1Ca’ Failed To
Close

'2C-2Ca’ Failed To
Close

PACC11CRYC

PACA12CRYC

Power To Main Feeder Busses

CACAFTA\TREE\AFTMOD.CAF

10/05/89
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Breaker N1 TC1
Phase BC

Page 122

Undervoltage
f E Circuit Fails
PN1UVBC1

1

Normal Phase B
Undervoltage

Normal Undervoltage
Phase BC ckt. 1

Circuit Fails Fails
PNBUV PNUVBC1
ﬁ Page 125 a Page 133
1 |

Normal Phase C
Undervoltage
Circuit Fails

N1 Phase BC TC1
Contact Pair Fails

PNCUV

A Page 129

PN1BC1

. Page 134

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF
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Normal Undervoltage
Phase BC ckt. 1

: Fails
PNUVBC1

Page 132
Page 143
e
1 1
Relay 27NXC cont. Relay 27NXB cont.
'2-5' Failed To '2-5' Failed To
Close Close
PAC7NXCRYC PAC7NXBRYC
1 |
Relay 27NYC1 Failed Relay 27NYB1 Failed
To Operate To Operate

PACNYC1RYD PACNYB1RYD

Power To Main Feeder Busses C\CAFTA\TREE\AFTMOD.CAF 10/05/89 | Page 133




N1 Phase BC TC1
Contact Pair Fails

JA

Page 132

PN18C1

A

R

Relay 27NYB1 cont.
'1C-1Ca’ Failed To
Close

Relay 27NYC1 cont.
'2C-2Ca’ Failed To
Close

PACB11CRYC

PACC12CRYC

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Generator Lockout

Breaker N1

Page 122

: Signal To TC1 Fails
PN1GLO1

Loss Of Power On Relay 86GB Failed
125 V dc Panelboard To Operate
3DIB
D3DIB PAC86GBRYD
1 |

Breaker 3DIB-7
Transferred Open

Relay 86G Control
Power Fuses Failed

PDCB007CDT

PDCR86GFUF

d

‘Relay 86GB cont.
'14-16" Failed To
Close

Relay 86G Control
Power Breaker
Transferred Open

PAC861CRYC

PDCR86GCDT

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Breaker N1
Automatic Trip
Circuit 2 Fails

A

Page 122

PN1TC2

T

|

Circuit Breaker N1
Auxiliary cont. '5-
6 Spuriously Opened

Breaker 3DIB-31
Transterred Open

PACN1T2CXT

PDCBO31CDT

|

Relay 94N1/3 Failed

Breaker N1 Backup

To Operate Control Power
Breaker Transferred
Open
PACN194RYD PDCN1BUCDT

Relay 94N1/3 cont.

Breaker N1 Backup

'1-10" Failed To Control Power Fuses
Close Faited
PACN194RYC PDCN1BUFUF

] .

N1 Trip Coil 2 Breaker N1 Initiate
Failed To Operate Trip Signal To Trip
Coil 2 Fails
PACN1T2RYD PN1TRIP2

‘ Page 137

Loss Of Power On
125 V dc Panelboard

3DIB

D3DIB

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Breaker N1t Initiate
Trip Signal To Trip

f Coil 2 Fails
[ PN1TRIP2 |
Page 136 .
1 1
Breaker N1 Breaker N1
Generator Lockout Undervoltage Trip
Signal To TC2 Fails Signal To TC2 Fails
PN1GLO2 PN1UV2
‘ Page 138
r
1 _l
Loss Of Power On Relay 86GA Failed
125 V dc Panelboard To Operate
3DIB
D3DIB PAC86GARYD

- ©

Breaker 3DIB-7
Transferred Open

Relay 86G Control
Power Fuses Failed

PDCB007CDT

PDCR86GFUF

1

B °

Relay 86GA cont. Relay 86G Control
'12-18' Failed To Power Breaker
Close Transferrgd Open
PAC861ARYC PDCR86GCDT

e

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89

Page 137




Breaker N1
Undervoltage Trip
Signal To TC2 Fails

A

Page 137

PN1UV2

Breaker N1 TC2 Breaker N1 TC2 Breaker N1 TC2
Phase AB Phase CA Phase BC
Undervoltage Undervoltage Undervoltage
Circuit Fails Circuit Fails Circuit Fails
PN1UVAB2 PN1UVCA2 PN1UVBC2

A Page 139

. Page 141

‘ Page 143

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Breaker N1 TC2
Phase AB
Undervoltage
Circuit Fails

Page 138

PN1UVAB2

-

1

1

Normal Phase A Normal Phase AB
Undervoltage Undervoltage ckt. 1
Circuit Fails Fails

PNAUV PNUVAB1

ﬁ Page 124

A Page 126

Normal Phase B
Undervoltage
Circuit Fails

N1 Phase AB TC2
Contact Pair Fails

PNBUV

ﬁ Page 125

PN1AB2

‘ Page 140

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89




N1 Phase AB TC2
Contact Pair Fails

A

Page 139

PN1AB2

()

I

Relay 27NYA1 cont.
"1F-1Fa’ Failed To
Close

Relay 27NYB1 cont.
'2F-2Fa’ Failed To
Close

PACA11ZRYC

PACB12ZRYC

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89

Page 140




Breaker N1 TC2
Phase CA

Page 138

Undervoltage
f E Circuit Fails
PN1UVCA2

1

Normal Phase C

Normal Undervoitage

Undervoltage Phase CA ckt. 1
Circuit Fails Fails
PNCUV PNUVCA1
ﬁ Page 129 a Page 130
| |

Normal Phase A

N1 Phase CA TC2

Undervoltage Contact Pair Fails
Circuit Fails
PNAUV PN1CA2

ﬁ Page 124

. Page 142

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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N1 Phase CA TC2
Contact Pair Fails

A PN1CA2
Page 141 .

Relay 27NYC1 cont. Relay 27NYA1 cont.
'"1F-1Fa’ Failed To '2F-2Fa’ Failed To
Close Close

PACC11ZRYC PACA12ZRYC

Power To Main Feeder Busses CA\CAFTA\TREE\AFTMOD.CAF 10/05/89 | Page 142




Breaker N1 TC2
Phase BC

Page 138

Undervoltage
f E ‘ Circuit Fails
PN1UVBC2

Normal Phase B Normal Undervoltage
Undervoltage Phase BC ckt. 1
Circuit Fails Fails

PNBUV PNUVBC1

ﬁ Page 125

e Page 133

Normal Phase C
Undervoltage
Circuit Fails

N1 Phase BC TC2
Contact Pair Fails

PNCUV

ﬁ Page 129

PN1BC2

‘ Page 144

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF
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o

N1 Phase BC TC2
Contact Pair ‘Fails

A

Page 143

PN1BC2

)

|

Relay 27NYB1 cont.
'tF-1Fa’ Failed To
Close

Relay 27NYC1 cont.
'2F-2Fa’ Failed To
Close

PACB11ZRYC

PACC12ZRYC

Power To Main Feeder Busses

C\CAFTA\TREENAFTMOD.CAF

10/05/89
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@

Loss Of Power On
Main Feeder Bus 2

A

Page 1

PMFB2

A

 {

1

Main Feeder Bus 2 Common Cause 4160 V ac Breaker Main Feeder Bus 2 Main Feeder Bus 2 Breaker N2
Alternate Power Failure Of Breakers N2 Failed To Open Local Bus Fautt Maintenance Automatic Trip

Fails N1 And N2 To Open Unavaitability Circuits Fail

PACXNO2C40 PMFE2M PN2OPEN

PACNIN2COM
1

PACMFB2BHF

Startup Bus Power
To Main Feeder Bus

Standby Bus 2 Power
To Main Feeder Bus

2 Fails

2 Fails

PMFB2SU

()

[ PSB2 |
Page 146

Breaker E2 Remains
Open

interruption Of
Startup Bus Power

PE2CLOSE

ﬁ Page 44

PSTARTUP.
Page 2

. Page 160

i

i |

Main Feeder Bus 1
Not In Maintenance

Main Feeder Bus 2
In Maintenance

PMFBIMN
()

Main Feeder Bus 1
in Maintenance

PACMFB1BHM

PACMFB2BHM

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89

Page 145




Standby Bus 2 Power
To Main Feeder Bus

f 2 Fails
Page 145 '

1 ] |
Breaker S2 Remains Standby Bus 2 Standby Bus 2 Power
Open Maintenance Sources Fail
Unavailability
PS2CLOSE PSM2M PSB2S

‘ Page 147 ‘ Page 153 . Page 154

Power To Main Feeder Busses CA\CAFTA\TREE\AFTMOD.CAF 10/05/89 | Page 146




Breaker S2 Remains

Open

Page 146

PS2CLOSE

Common Cause
Failure Of Breakers
S1 And S2 To Close

Breaker S2 Control
Power Fuses Failed

PACS1S2COM

PDCS2CTFUF

Breaker S2 Failed

Breaker S2 Closing

To Close Interlocks Fail
PACXS02C4C PS2INLK

‘ Page 151

Breaker 1DID-27
Transferred Open

82 Live Line - Dead
Bus Permissive Fails

PDC1D27CDT

)
1]
N

LLDB

‘ Page 152

Loss Of Power On
125 V dc Panelboard

Breaker S2 Mode
Swilch $227

1DID Contacts Spuriously
Opened
D1DID PACS2ATSWT

Breaker S2 Close

Initiate Circuits
Fail

PS2INIT

‘ Page 148

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Page 147

Bresker S2 Close
Initiate Circuits
Fail

PS2INIT

()

L 1 1 H 1 1
Breaker S2 Close Relay 3STD/2AX Relay 3SBCX/2A Relay 3STD/1BX Relay 3SBCX/2A Relay 3SBCX2B Relay 3SBCX/2B
Initiate Channels cont. ‘4R-4Ra’ Failed To Operate cont *1R-1Ra' cont. *1R-1Ra’ cont. *1R-1Ra’ Failed To Operate

Fait Spuriously Opened Spuriously Opened Failed To Close Faited To Close
PACX2A1RYC

LPAC2AX4RAT |

Breaker S2 Close Breaker S2 Close
Initiate Channel 1 Initate Channel 2
Fails Fails

. Page 149

A
A Page 150

LPACX2A1RYD |

PAC1BXtRAT

PACX2B1RYC

PACX2B1RYD

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Breaker S2 Close
Initiate Channel 1
Fails

A

Page 148

-

Relay 3SBC/1BX
Failed To Operate

Relay 3SBC/1BX
cont. '4F-4Fa’
Failed To Close

PACC1BXRYD

PAC1BX4RYC

Relay 3SBC/1BX
cont. '3F-3Fa’
Failed To Close

SBC Channel A
Circuit Fails

PAC1BX3RYC

PSBCACKT

e Page 39

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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/N

Breaker S2 Close
Initiate Channel 2
Fails

Page 148

—

Relay 3SBC/2AX
cont. '4F-4Fa’
Failed To Close

Relay 3SBC/2AX
Failed To Operate

PAC2AX4RYC

PACC2AXRYD

PAC2AX3RYC

Relay 3SBC/2AX SBC Channel B
cont. '3F-3FA’ Circuit Fails
Failed To Close
PSBCBCKT

A Page 88

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Breaker S2 Closing
Interlocks Fail

Page 147

PS2INLK

-

'14-14c’ Spuriously

Relay 86SB2 cont.

Breaker E2
Auxiliary cont. '77-

Opened 78’ Spuriously
Opened
PACS210RAT PACE2S2CXT
1 1
Relay 86B2 cont. Breaker Et

'13-13¢’ Spuriously
Opened

Auxiliary cont. '77-
78" Spuriously
Opened

PACS2I1RAT

PACE1S2CXT

I

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF

10/05/89
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S2 Live Line - Dead
Bus Permissive Fails

/N

Page 147

PS2LLDB

A

1

S2 V1 Contacts
Failed To Close

S2 V2 Contacts
Failed To Close

PACS2V1iRYC

PACS2V2RYC

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Standby Bus 2
Maintenance
Unavailability
Page 146
a ;
I — |
Standby Bus 2 Was Standby Bus 1 Not ‘
In Majntenanoe In Maintenance |
|
() i f
Standby Bus 1 Was
In Maintenance

Power To Main Feeder Busses C\CAFTA\TREE\AFTMOD.CAF 10/05/89 | Page 153
|




Page 146

Sources Fail

Standby Bus 2 Power

A

Power From Keowee 1
To SB Bus 2 Fails
When Both Units Not
1 n Maintenance

Power To Bus 2
Fails Given Both
Keowee Units In

Maintenance
1 1 1 . |
Power From Keowee Both Keowee Units Power From Lee Both Keowee Units
Unit 1 To Standby Not In Maintenance Steam Station To In Maintenance
Bus 2 Fails Standby Bus 2 Fails
A e Page 119 A
1 ) 1 1 1
Power From Keowee 1 Breaker SK2 Remains Loss Of Power From 4160 V ac Standby
Fails Open CTs Breaker SL2
Transferred Open
PCT4 PCT5
e Page 113 Page 155 e Page 120
Power To Main Feeder Busses C\CAFTA\TREE\AFTMOD.CAF 10/05/89 | Page 154




Page 154

Breaker SK2 Remains
Open

| PSK2CLOSE ]

Lass Of Power On
125 V & Paneboard
1DID

Breaker 1DID-27
Transierred Open

Breaker $K2 Close
Inktiation Signals
Fal

PSK2INIT

MFB Monilor Channel ESAS Channel 2
B Breaker SK2 Close Breaker SK2 Close
Signat Fais Signal Fails

| PSK2ES |

T
Page 156

‘ Page 157

Falture Of Breakers
SK1 And SK2 To Close

1 ) {
4160 V ac Breaker Breaker SK2 Closing
SK2 Failled To Close Circul Component
Falure

Breaker SK2 Control
Power Fuses Falled

POCSK2CFUFE

L
Breaker SK2 Control

Power Breaker
Transtered Open

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF

10/05/89
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MFB Monitor Channel
B Breaker SK2 Close

f Signal Fails
Page 155 PMFBMSK2
e eny
] 1
Relay TX2/3B cont. Channel B Main
'3C-3Ca’ Failed To Feeder Bus 2
Close Monitor Circuit
Fails
PACTX4BRYC PMFB2MB
. a Page 90
| : 1
Relay TX1/3B cont. Channel B Main
'3C-3Ca’ Failed To Feeder Bus 1
Close Monitor Circuit
: Fails
PACTX3BRYC PMFB1MB

e Page 93

Power To Main Feeder Busses

C:\CAFTA\TREE\AFTMOD.CAF

10/05/89
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ESAS Channel 2
Breaker SK2 Close

) : Signal Fails
| PSK2ES |
Page 155 P .E
i |
Engineered
Safeguards Channel
2 Signal Failed
ESAS2

PESUC25UCD

Power To Main Feeder Busses

CA\CAFTA\TREE\AFTMOD.CAF
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Breaker SK2 Closing
Circuit Component
Faiture

/N

Page 155

PSK2CLS

A

1

SK2 Closing Relay 3RX2 cont. Relay 3RX2 Failed
Interfocks Fait '1R-1Ra’ Falled To To Operate
Close
PSK2INLK

‘ Page 159

PACRX21RYC

PAC3RX2RYD

PACRX22RYC

1 1
Relay 3RX2 cont. SK2 Live Line -
'2R-2Ra’ Failed To Dead Bus Permissive
Close Falls
PSK2LLDB

SK2 Relay V1 "Live

SK2 Relay V2 "Dead

Line” Contacts Bus® Contacts
Falled To Close Failed To Close
g PACK2V1RYC

PACK2V2RYC

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF
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SK2 Closing

Interlocks Fail

A

Page 158

PSK2INLK

1

SK2 Auto Mode
Select Switch KS9

Relay 86CT4X cont.

'2F-2Fa’ Spuriously

cont, '24-25' Opened
Spuriously Opened
PACK2S2SWT PACK211RAT

'

Relay SLP1B cont.
'"1F-1Fa’ Spuriously

Circuit Breaker SL1
aux. cont. '77-78'

Opened Spuriously Opened
PACLP1BRAT PACSL17CXT

£

Relay SLP2A cont.
'1F-1Fa’ Spuriously

Circuit Breaker SL2
aux. cont. '77-78’

Opened Spuriously Opened
PACLPZARAT PACSL27CXT
1 ]
Relay 86SB2 cont. SK2 Auto Mode
'16-16¢" Spuriously Select Switch KS9
Opened cont. '14-15
Spuriously Opened
PACK2I0RAT PACK2S1SWT

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF

10/05/89
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Breaker N2
Autornatic Trip
Circults Fall |
PEN
0
1 1
Brogker N2 Broaker N2
Automnatic Trip Automalic Trip
Circult 1 Fais Circuil 2 Falls
PN2TCY

. Page 171

Broaker N2 Iniliate Loss Of Power On Breaker 3DIC-27 [ Circull Breaker N2
Trip Signal To TC1 125 V dc Panelboard Transterred Open AuxdBary conl. ‘t-
Fails anic 2 Spuriously Opened
PN2TRIPY 03DIC PACN2T1CXT PACN2CTFUF
) 4 1
Broaker N2 Turbine Breaker N2 Broaker N2
Trip Signal To TC1 Undervolage Trip Generator Lockout
Fails Signal To TCt Falls Signal To TC1 Fais
[ PNy (ESIR -
. ‘ Paga 170
1 - 1 L 1
Relay 62GXA cont. Broaker N2 TC Breaker N2 Phase BC
‘442" Failed To Phase AB Undorvoltage
Close Undervoltage Circud Fails
Circull Fails

PACE2GXRYD

PACB2G4RYC

PN2UVAB1

. Page 181

Power To Main Feeder Busses
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Breaker N2 TC1
Phase AB

Undervoltage
{ E Circuit Fails
PN2UVAB1

Page 160

Normal Phase A Normal Phase AB
Undervoltage Undervoltage ckt. 2
Circuit Fails Fails

PNAUV PNUVAB2

ﬁ Page 124

e Page 162

]

Normal Phase B N2 Phase AB TC1 -
Undervoltage Contact Pair Fails
Circuit Fails

PNBUV PN2AB1

ﬁ - Page 125

‘ Page 163

10/05/89

Page 161

Power To Main Feeder Busses

C\CAFTA\TREE\AFTMOD.CAF




Normal Phase AB
Undervoltage ckt. 2

f Fails
Page 161 PNUVAB2
Page 174

ooty

1

Relay 27NXA cont.
'3-6' Failed To
Close

Relay 27NXB cont.
'3-6' Failed To
Close

PACNXA2RYC

PACNXB2RYC | -
1

To Operate

Relay 27NYA2 Failed

Relay 27NYB2 Failed
To Operate

PACNYA2RYD

PACNYB2RYD

Power To Main Feeder Busses

10/05/89

Page 162

C\CAFTA\TREE\AFTMOD.CAF




-

N2 Phase AB TC1
Contact Pair Fails

/N

Page 161

PN2AB1

)

1

- "1C-1Ca’ Failed To
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Generator Lockout
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Loss Of Power On Relay 86GA Failed
125 V dc Panelboard To Operate
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Transferred Open

Relay 86G Control
Power Fuses Failed
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Automatic Trip
Circuit 2 Fails

Page 160

PN2TC2

Relay '94N2/3 Failed
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Transferred Open

PACN294RYD
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E
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Broaker N2 Initiate
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