
CIRCUIT ANALYSIS WORKSHEET (EX-1A) 

 
 

Component ID AOV-8879-B  Component Type AOV 

Component Description Example 1 
 

 
 
Normal Position Open 
Failed Electrical Position Closed 
Failed Air Position Closed 
Function State 8879B-O-C 
 Initial Position Open 
 Desired Position Closed 
 BE Code 8879B_FTC 
 
High Consequence Component Yes   ☐           No   ☒ 

 
 
Power Supplies XCP 6109 (Subpanel 3)  Breaker FU-SI70  Req’d     ☐ 
   Breaker   Req’d     ☐ 

 
 

 
Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

SIW61X Y  S/O-HS  

SIW62X N  Not Required  

SIW71X Y  S/O-HS  

SIW72X N  Not Required  

SIW73X N  Not Required  

SIW74X Y  S/O-HS  

SIW79X Y  S/O-HS  

     

     

     

     

     

     



Cable ID Req’d? MHS? Fault Consequence Comments 

     

     

     

 
 

 
Equipment Dependencies 

None 

 

 

 

 
 

 
Comments 

Ungrounded 125VDC control circuit 

 

 

 
 

 
Cable Analysis 

Cable ID 

Single 
or 

Double 
Break 

Circuit 
Type 

Power 
(AC or 

DC) Gr
ou

nd
ed

? 

Insulation 
/ Shield 

Failure Mode(s) 

7150 Table P(x) In
tr

a 

In
te

r 

GF
EH

S 

Ag
gr

eg
at

e 

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   
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CIRCUIT ANALYSIS WORKSHEET (EX-1B) 

 
 

Component ID AOV-8879-B  Component Type AOV 

Component Description Example 1B 
 

 
 
Normal Position Open 
Failed Electrical Position Closed 
Failed Air Position Closed 
Function State 8879B-O-O 
 Initial Position Open 
 Desired Position Open 
 BE Code 8879B_FTRO 
 
High Consequence Component Yes   ☐           No   ☒ 

 
 
Power Supplies XCP 6109 (Subpanel 3)  Breaker FU-SI70  Req’d     ☒ 
   Breaker   Req’d     ☐ 

 
 

 
Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

SIW61X Y  LOP-BF FTRO requires Inter-Cable hot short 
with (-) conductor 

SIW62X Y  LOP-BF FTRO 

SIW71X Y  LOP-BF FTRO 

SIW72X Y  LOP-BF FTRO 

SIW73X Y  LOP-BF FTRO 

SIW74X Y  LOP-BF FTRO 

SIW79X Y  LOP-BF FTRO 

     

     

     

     

     

     

Requires Inter-cable hot 
short with (+) conductor 



Cable ID Req’d? MHS? Fault Consequence Comments 

     

     

     

 
 

 
Equipment Dependencies 

None 

 

 

 

 
 

 
Comments 

Ungrounded 125VDC control circuit 

 

 

 
 

 
Cable Analysis 

Cable ID 

Single 
or 

Double 
Break 

Circuit 
Type 

Power 
(AC or 

DC) Gr
ou

nd
ed

? 

Insulation 
/ Shield 

Failure Mode(s) 

7150 Table P(x) In
tr

a 

In
te

r 

GF
EH

S 

Ag
gr

eg
at

e 

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   
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CIRCUIT ANALYSIS WORKSHEET (EX-2A) 

 
 

Component ID MOV-8112-A  Component Type MOV 

Component Description RCP Seal Water Return Isolation 

 

 
 

Normal Position Closed 

Failed Electrical Position As-Is 

Failed Air Position N/A 

Function State 8112A-C-O 

 Initial Position Closed 

 Desired Position Open 

 BE Code RC-8112_FTO 

 

High Consequence Component Yes   ☐           No   ☒ 

 
 

Power Supplies MCC-1B  Breaker 11BD  Req’d     ☒ 

   Breaker   Req’d     ☐ 

 

 
 

Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

1VAFU-T4A Y N LOC-BF, S/C-HS  

1VAFU-T4B Y N LOC-BF, S/C-HS  

1VAFU-T4C Y N LOC-BF  

1VAFU-T4D Y N LOC-BF  

1VAFU-T4F Y N LOC-BF, S/C-HS  

1VAFU-T4P Y N LOP 3-Phase power cable 

1VAFU-T4Q Y N LOP 3-Phase power cable 

1VAFU-T4Z Y N LOC-BF, S/C-HS  

     

     

     

     

     



Cable ID Req’d? MHS? Fault Consequence Comments 

     

     

     

 

 
 

Equipment Dependencies 

CIAS-Phase A, K607:  Spurious CIAS-Phase A will cause spurious closure of MOV-8112-A.  No direct  

On-Scheme hot short required to produce spurious close signal. 

 

 

 

 
 

Comments 

Hot shorts on Cables A, B, F, and Z bypass limit and torque switches, which could cause permanent 

valve damage. 

 

 

 
 

Cable Analysis 

Cable ID 

Single 

or 

Double 

Break 

Circuit 

Type 

Power 

(AC or 

DC) G
ro

u
n

d
e

d
?

 

Insulation 

/ Shield 

Failure Mode(s) 

7150 Table P(x) In
tr

a
 

In
te

r 

G
F

E
H

S
 

A
g

g
re

g
a

te
 

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

 





CIRCUIT ANALYSIS WORKSHEET (EX-2B) 

 
 

Component ID MOV-8112-A  Component Type MOV 

Component Description RCP Seal Water Return Isolation 

 

 
 

Normal Position Closed 

Failed Electrical Position As-Is 

Failed Air Position N/A 

Function State 8112A-C-C 

 Initial Position Closed 

 Desired Position Closed 

 BE Code RC-8112_FTRC 

 

High Consequence Component Yes   ☐           No   ☒ 

 
 

Power Supplies MCC-1B  Breaker 11BD  Req’d     ☐ 

   Breaker   Req’d     ☐ 

 

 
 

Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

1VAFU-T4A N N NR  

1VAFU-T4B Y N S/O-HS Conductor 01 

1VAFU-T4C N N NR  

1VAFU-T4D N N NR  

1VAFU-T4F N N NR  

1VAFU-T4P N N NR 3-Phase power cable 

1VAFU-T4Q N N NR 3-Phase power cable 

1VAFU-T4Z Y N S/O-HS Conductor 01 

     

     

     

     

     



Cable ID Req’d? MHS? Fault Consequence Comments 

     

     

     

 

 
 

Equipment Dependencies 

No dependencies – valve already closed and no interlocks in OPEN circuit 

 

 

 

 

 
 

Comments 

Hot shorts on Cables B and Z bypass limit and torque switches, which could cause permanent 

valve damage. 

 

 

 
 

Cable Analysis 

Cable ID 

Single 

or 

Double 

Break 

Circuit 

Type 

Power 

(AC or 

DC) G
ro

u
n

d
e

d
?

 

Insulation 

/ Shield 

Failure Mode(s) 

7150 Table P(x) In
tr

a
 

In
te

r 

G
F

E
H

S
 

A
g

g
re

g
a

te
 

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

 





CIRCUIT ANALYSIS WORKSHEET (EX-2C) 

 
 

Component ID MOV-8112-A  Component Type MOV 

Component Description RCP Seal Water Return Isolation 

 

 
 

Normal Position Closed 

Failed Electrical Position As-Is 

Failed Air Position N/A 

Function State 8112A-O-C 

 Initial Position Open 

 Desired Position Closed 

 BE Code RC-8112_FTC 

 

High Consequence Component Yes   ☐           No   ☒ 

 
 

Power Supplies MCC-1B  Breaker 11BD  Req’d     ☒ 

   Breaker   Req’d     ☐ 

 

 
 

Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

1VAFU-T4A Y N LOC-BF  

1VAFU-T4B Y N LOC-BF, S/O-HS  

1VAFU-T4C Y N LOC-BF  

1VAFU-T4D Y N LOC-BF  

1VAFU-T4F Y N LOC-BF  

1VAFU-T4P Y N LOP 3-Phase power cable 

1VAFU-T4Q Y N LOP 3-Phase power cable 

1VAFU-T4Z Y N LOC-BF, S/O-HS  

     

     

     

     

     



Cable ID Req’d? MHS? Fault Consequence Comments 

     

     

     

 

 
 

Equipment Dependencies 

CIAS-Phase A, K607:  CIAS-Phase A required operational for auto-function to close MOV-8112-A.  

CIAS-Phase A, K813 Test:  Spurious opening of CIAS-Phase A test contact K813 will prevent  

auto-function of CIAS-Phase A. 

 

 

 
 

Comments 

Hot shorts on Cables A and Z bypass limit and torque switches, which could cause permanent 

valve damage. 

 

 

 
 

Cable Analysis 

Cable ID 

Single 

or 

Double 

Break 

Circuit 

Type 

Power 

(AC or 

DC) G
ro

u
n

d
e

d
?

 

Insulation 

/ Shield 

Failure Mode(s) 

7150 Table P(x) In
tr

a
 

In
te

r 

G
F

E
H

S
 

A
g

g
re

g
a

te
 

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

 





CIRCUIT ANALYSIS WORKSHEET (EX-3A) 

 
 

Component ID MOV-8888  Component Type MOV 

Component Description Example 3A 
 

 
 
Normal Position Open 
Failed Electrical Position As-Is 
Failed Air Position N/A 
Function State 8888-O-O 
 Initial Position Open 
 Desired Position Open 
 BE Code 8888_FTRO 
 
High Consequence Component Yes   ☐           No   ☒ 

 
 
Power Supplies MCC-1DA2Y  Breaker 13DG  Req’d     ☐ 
   Breaker   Req’d     ☐ 

 
 

 
Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

SIC241A N    

SIC242A N    

SIC243A Y  S/C-HS Hot short on conductor 03 causes 
MOV to close SIC244A Y  S/C-HS 

     

     

     

     

     

     

     

     

     



Cable ID Req’d? MHS? Fault Consequence Comments 

     

     

     

 
 

 
Equipment Dependencies 

 

 

 

 

 
 

 
Comments 

Grounded Circuit with individual control power transformer (CPT) 

 

 

 
 

 
Cable Analysis 

Cable ID 

Single 
or 

Double 
Break 

Circuit 
Type 

Power 
(AC or 

DC) Gr
ou

nd
ed

? 

Insulation 
/ Shield 

Failure Mode(s) 

7150 Table P(x) In
tr

a 

In
te

r 

GF
EH

S 

Ag
gr

eg
at

e 

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   
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SPARE

33BO

12A12
MON LT
NOTE 01

33BC

13A13
SPARE

33BC

14A14
TO SI30
NOTE 03

33AC

15A15
SPARE

33AC

16A16

SPARE

33AO

SPARE

33AO

SPARE

33AC

SPARE

33AC

SPARE

33BC

SPARE

33BC

SPARE

33BC

SPARE

33BC

75W

MTR HTR

SPARE

CHANNEL “B” CONTACTS
STEM MOUNTED LIMIT SWITCH

SPARE

33A0

10A10

1 2 5 6

3 4 7 8

1 2 5 6

3 4 7 8

1 2 5 6

3 4 7 8

SS‐SI27

CLOSE OPEN

MICROSWITCH CMC #910‐PGD‐53‐3, PTCC 
SPRING RETURN OPEN AND CLOSE TO NORMAL

CHANNEL A
NUCLEAR SAFETY RELATED

COMPONENT RELATED NOTES
01.  TO ESF MONITOR LIGHTS, SEE B‐208‐066, SHT.MI09
02.  TO REDUNDANT LIGHT, SEE B‐208‐095, SHT. SI88
03.  TO NORMAL INDICATING LIGHTS ON POWER LOCKOUT,
        SEE B‐208‐095, SHT. SI30
04.  SET 90% (+5% / ‐0%) OPEN
05.  SET AT 1

GENERAL DRAWING NOTES
A.  REFERENCE WESTINGHOUSE DWG 27IC622 SHT. 398, (IMS‐41‐012‐398)
B.  DEVICES INDICATED IN ‘MCC’ ARE LOCATED IN 
      XMC1DA27 UNIT#13DG; POWER SUPPLIED VIA UNIT 13AC
C.  FOR LIMIT SWITCH DEVELOPMENT, SEE B‐208‐002, SHT. 01

      LAST WIRE MARK NUBMER “22”

Normal Position

OPEN
Failed Position

Elec:  AS-IS    Air: N/A
Functional State         [ INITIAL – FINAL ]

OPEN - OPEN
Title

MOV-8888 Solution
Elementary Diagram

M
MOV‐8888

T1 T2 T3

MCC

Term. Panel Term. Panel

Term. Panel

MCB

SIC 241A

SIC 242A

SIC 243A

SIC 244A

MOV-8888

4A4

NOTE 04

NOTE 05
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E
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A
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SIZE FSCM NO DWG NO REV

DRAWN HOMER B E‐3A‐2 0

ISSUED SCALE SHEET 2 OF 2

Normal Position

OPEN
Failed Position

Elec:  AS-IS    Air: N/A
Functional State         [ INITIAL – FINAL ]

OPEN - OPEN
Title

MOV-8888 Solution
Block Diagram

(XCP6107)
MCB

(XPN7108‐MC)
MCB TERM PNL

(XVG8888A‐SI)
LOW HEAD TO COLD 
LEG CROSS TIE 
VALVE 8888A

(XMC1DA27‐ES)
ENGINEERED 
SAFETY 
FEATURES 
MCC 1DA27
UNIT 13DG

SIC241A
1‐3‐4
480V
EK‐A3F
2.0G
AP‐PWR

SIC242A
1‐7‐12
120V
EK‐BIL
1.25G
AC‐CONT

SIC243A
1‐10‐12
120V
EK‐BIM
    ‐
AC‐CONT

3‐ 
5‐

6‐
10‐
11‐
12‐
22‐
15‐

6‐   
11‐

15‐

T1‐
T2‐
T3‐

SI27

SI27

SI27

1

2

3

LEGEND:
  A – CIRCUIT NO.
  B – NO. COND. & WIRE SIZE
  C – VOLTS
  D – B/M ITEM
  E – CONDUIT SIZE
  F – NATURE OF CIRCUIT
  G – WIRE MARKS

AB‐412 AB‐412
095‐N4

066 SH. W44
095 SH. C27

4 SP

2 SP
CB‐448

SIC244A
1‐10‐12
120V

CB‐486

3

2

1 VIA PB‐SIG, PB‐SI5 & PG‐SI4, PB‐SI48

VIA PB‐SI10, PB‐SI9 & PB‐SI8, PB‐SI4‐9, XX‐3485A, 3486A, 3487A, 3488A & 3489A

TYPING NOTE 2 (SS‐200‐105)      #8

NUCLEAR
SAFETY
RELATED

BLANK CIRCUITS : SIC244 THRU SIC250

NEXT CIRCUIT : SIC251

CHANNEL A

SIC 241A

SIC 242A

SIC 243A

SIC 244A

3‐ 
5‐

6‐
10‐
11‐
12‐
22‐
15‐

2 SP
SI27



CIRCUIT ANALYSIS WORKSHEET (EX-3B) 

 
 

Component ID MOV-8888  Component Type MOV 

Component Description Example 3B 
 

 
 
Normal Position Open 
Failed Electrical Position As-Is 
Failed Air Position N/A 
Function State 8888-O-C 
 Initial Position Open 
 Desired Position Closed  
 BE Code 8888_FTC 
 
High Consequence Component Yes   ☐           No   ☒ 

 
 
Power Supplies MCC-1DA2Y  Breaker 13DG  Req’d     ☒ 
   Breaker   Req’d     ☐ 

 
 

 
Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

SIC241A Y  LOP Breaker trip  FTC 

SIC242A Y  LOP-BF FTC 

SIC243A Y  LOP-BF FTC 

SIC244A Y  LOP-BF FTC 

     

     

     

     

     

     

     

     

     



Cable ID Req’d? MHS? Fault Consequence Comments 

     

     

     

 
 

 
Equipment Dependencies 

 

 

 

 

 
 

 
Comments 

 

 

 

 
 

 
Cable Analysis 

Cable ID 

Single 
or 

Double 
Break 

Circuit 
Type 

Power 
(AC or 

DC) Gr
ou

nd
ed

? 

Insulation 
/ Shield 

Failure Mode(s) 

7150 Table P(x) In
tr

a 

In
te

r 

GF
EH

S 

Ag
gr

eg
at

e 

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   
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SIZE FSCM NO DWG NO REV

DRAWN HOMER B E‐3B‐1 0

ISSUED SCALE SHEET 1 OF 2

1 2
XFMR‐P

XFMR‐S

MCC

MCC

480/120V

MCC

MCC

MCC
MCC

49
15‐

FU 1

MCC

XVG888A

XVG8888A

XVG8888A

XVG8888A

XVG8888A

33AO

33TC

33B90

33TO

MCC MCC

MCCMCC

XCP6107

XCP6107

XCP6107

XPN7108 XPN7108

XPN7108

06‐ 03‐

05‐

XPN7108

XPN7108

12‐

10‐

XPN7108

11‐

65

43

21

SS‐SI27

SS‐SI27

SS‐SI27

MCC

42‐0

MCC

MCCMCC

42‐0

MCC

42‐C

XCP6107
87

SS‐SI27

MCCMCC

42‐C

33BO

RESISTOR

XPN7108XPN7108 XPN7108
W W

XPN7108

22‐

MCC

GND2‐1

2‐8 2‐9 TBD‐44 TBD‐51

TBD‐43

TBD‐49

TBD‐47

TBD‐52TBD‐52 TBD‐50

XCP6107 XCP6107

2‐2

2‐3

2‐5
42‐C

42‐0

2‐4

2‐6

TBD‐48

MCC

1A1

5553

5A5

4543

SPARE

2‐122‐11
42‐C

SPARE

2‐142‐13
42‐C

SPARE

2‐312‐30
42‐O

SPARE

2‐332‐32
42‐O

SPARE

33AO

2A2
TO SI30
NOTE 03

33BO

3A3
SPARE

33B90

6A6
SPARE

33B90

7A7
SPARE

33B90

8A8
SPARE

33A0

9A9

SPARE

33BO

11A11
SPARE

33BO

12A12
MON LT
NOTE 01

33BC

13A13
SPARE

33BC

14A14
TO SI30
NOTE 03

33AC

15A15
SPARE

33AC

16A16

SPARE

33AO

SPARE

33AO

SPARE

33AC

SPARE

33AC

SPARE

33BC

SPARE

33BC

SPARE

33BC

SPARE

33BC

75W

MTR HTR

SPARE

CHANNEL “B” CONTACTS
STEM MOUNTED LIMIT SWITCH

SPARE

33A0

10A10

1 2 5 6

3 4 7 8

1 2 5 6

3 4 7 8

1 2 5 6

3 4 7 8

SS‐SI27

CLOSE OPEN

MICROSWITCH CMC #910‐PGD‐53‐3, PTCC 
SPRING RETURN OPEN AND CLOSE TO NORMAL

CHANNEL A
NUCLEAR SAFETY RELATED

COMPONENT RELATED NOTES
01.  TO ESF MONITOR LIGHTS, SEE B‐208‐066, SHT.MI09
02.  TO REDUNDANT LIGHT, SEE B‐208‐095, SHT. SI88
03.  TO NORMAL INDICATING LIGHTS ON POWER LOCKOUT,
        SEE B‐208‐095, SHT. SI30
04.  SET 90% (+5% / ‐0%) OPEN
05.  SET AT 1

GENERAL DRAWING NOTES
A.  REFERENCE WESTINGHOUSE DWG 27IC622 SHT. 398, (IMS‐41‐012‐398)
B.  DEVICES INDICATED IN ‘MCC’ ARE LOCATED IN 
      XMC1DA27 UNIT#13DG; POWER SUPPLIED VIA UNIT 13AC
C.  FOR LIMIT SWITCH DEVELOPMENT, SEE B‐208‐002, SHT. 01

      LAST WIRE MARK NUBMER “22”

Normal Position

OPEN
Failed Position

Elec:  AS-IS    Air: N/A
Functional State         [ INITIAL – FINAL ]

OPEN - CLOSED
Title

MOV-8888
Elementary Diagram

M
MOV‐8888

T1 T2 T3

MCC

Term. Panel Term. Panel

Term. Panel

MCB

SIC 241A

SIC 242A

SIC 243A

SIC 244A

MOV-8888

4A4

NOTE 04

NOTE 05
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SIZE FSCM NO DWG NO REV

DRAWN HOMER B E‐3B‐1 0

ISSUED SCALE SHEET 2 OF 2

Normal Position

OPEN
Failed Position

Elec:  AS-IS    Air: N/A
Functional State         [ INITIAL – FINAL ]

OPEN - CLOSED
Title

MOV-8888
Block Diagram

(XCP6107)
MCB

(XPN7108‐MC)
MCB TERM PNL

(XVG8888A‐SI)
LOW HEAD TO COLD 
LEG CROSS TIE 
VALVE 8888A

(XMC1DA27‐ES)
ENGINEERED 
SAFETY 
FEATURES 
MCC 1DA27
UNIT 13DG

SIC241A
1‐3‐4
480V
EK‐A3F
2.0G
AP‐PWR

SIC242A
1‐7‐12
120V
EK‐BIL
1.25G
AC‐CONT

SIC243A
1‐10‐12
120V
EK‐BIM
    ‐
AC‐CONT

3‐ 
5‐

6‐
10‐
11‐
12‐
22‐
15‐

6‐   
11‐

15‐

T1‐
T2‐
T3‐

SI27

SI27

SI27

1

2

3

LEGEND:
  A – CIRCUIT NO.
  B – NO. COND. & WIRE SIZE
  C – VOLTS
  D – B/M ITEM
  E – CONDUIT SIZE
  F – NATURE OF CIRCUIT
  G – WIRE MARKS

AB‐412 AB‐412
095‐N4

066 SH. W44
095 SH. C27

4 SP

2 SP
CB‐448

SIC244A
1‐10‐12
120V

CB‐486

3

2

1 VIA PB‐SIG, PB‐SI5 & PG‐SI4, PB‐SI48

VIA PB‐SI10, PB‐SI9 & PB‐SI8, PB‐SI4‐9, XX‐3485A, 3486A, 3487A, 3488A & 3489A

TYPING NOTE 2 (SS‐200‐105)      #8

NUCLEAR
SAFETY
RELATED

BLANK CIRCUITS : SIC244 THRU SIC250

NEXT CIRCUIT : SIC251

CHANNEL A

SIC 241A

SIC 242A

SIC 243A

SIC 244A

3‐ 
5‐

6‐
10‐
11‐
12‐
22‐
15‐

2 SP
SI27



CIRCUIT ANALYSIS WORKSHEET (EX-4A) 

 
 

Component ID AOV-2869-A  Component Type AOV 

Component Description Example 4A 
 

 
 
Normal Position Closed 
Failed Electrical Position Closed 
Failed Air Position Closed 
Function State 2869A-C-C 
 Initial Position Closed 
 Desired Position Closed 
 BE Code 2869A_FTRC 
 
High Consequence Component Yes   ☐           No   ☒ 

 
 
Power Supplies Subpanel 11  Breaker FU-MS40  Req’d     ☐ 
 Subpanel 12  Breaker FU-MS43  Req’d     ☐ 

 
 

 
Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

MSW201A - - NR  

MSW202A Y Y S/O-HS  

MSW203A Y Y S/O-HS  

MSW204A Y Y S/O-HS  

MSW205A - - NR  

MSW277A - - NR  

MSW278A Y Y S/O-HS  

MSW231B Y Y S/O-HS  

MSW232B Y Y S/O-HS  

MSW233B Y Y S/O-HS  

MSW234B Y Y S/O-HS  

MSW235B Y Y S/O-HS  

MSW236B Y Y S/O-HS  



Cable ID Req’d? MHS? Fault Consequence Comments 

MSW237B Y Y S/O-HS  

MSW238B - - NR  

MSW266B Y Y S/O-HS  

MSW267B - - NR  

 
 
Equipment Dependencies 

K623 opens on MS Line A bypass isolation – no impact on desired position 

 

 

 

 
 

 
Comments 

This valve requires two independent hot shorts to produce a spurious operation.  Coincident hot 
shorts must occur on 20A and 20B solenoid circuit to permit air to the AOV. 

 

 

 
 

 
Cable Analysis 

Cable ID 

Single 
or 

Double 
Break 

Circuit 
Type 

Power 
(AC or 

DC) Gr
ou

nd
ed

? 

Insulation 
/ Shield 

Failure Mode(s) 

7150 Table P(x) In
tr

a 

In
te

r 

GF
EH

S 

Ag
gr

eg
at

e 

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   
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33bo
VALVE

XVT-2869A

33ac
VALVE

XVT-2869A

O5 -O4 -

GR W

W

R
1

R
2

 

O6 -

R
1

TBA-12

TBA-12

TBA-14

TBA-14

O1 -

FU-MS40
XCP6114

TBA-19 XPN7115
4

6A

2

  ( ̶ ) NEG

ENERGIZE 
TO OPEN

20-A
VALVE
XVT-2869A

XPN7115

SS-MS40
XCP6114

XPN7115

FU-MS40
XCP6114

1
6A

3

TBA-13

b

125V D.C.
(    )

POS

3

4

TBA-15

2

12

N C

C

I

SS-MS40
XCP6114

SS-MS40
XCP6114

4

I4

P

TBA-16

TBA-16

XPN7115

SS-MS40
XCP6114

3 13

SS-MS40
XCP6114

OPEN

T

DRAWN HOMER
ISSUED

SIZE FSCM NO DWG NO REV

B E-4A-1 0

SCALE 1:1 SHEET 1 OF 4

Title

AOV-2869A
Elementary Diagram

Normal Position

CLOSED
Failed Position

Elec:  CLOSED    Air: CLOSED
Functional State         [ INITIAL – FINAL ]

CLOSED- CLOSED

MICRO SWITCH – CMC – 91O – PGD – 53 –3, PTCC
SS-MS40            3 POS. SPRING RETURN TO CTR.

CLOSE OPEN

1 2

3 4

5 6

7 8

1 2

3 4

5 6

7 8

33ao

SPARE

33bc

SPARE

33bc

SPARE

SS-MS40

1
SPARE

2

SS-MS40

7
SPARE

8

33ac

ESF 
MONITOR LT. 

XCP6104 
SHT. MI41

33bo

SPARE

NOTES:

1. R1=1950Ω, R2=1600Ω RESISTORS TO BE MOUNTED ON 
    BLANK TERMINALS.
2. K623 CONTACT OPENS ON MAIN STEAM LINE A
    BYPASS ISOLATION.
3. FOR SS-MS40  PLUG IN MODULE CONNECTION
    DIAGRAM SEE DWG. IMS-28-140-61
4. FOR LIMIT SWITCH DEVELOPMENT SEE 
    DWG. 8-208-002, SHEET 01.
5. TO OPEN MAIN STEAM LINE BYPASS ISOLATION    
    VALVES BOTH SOLENOIDS 20-A AND 20-B MUST BE 
    ENERGIZED, SEE B-817-002.
6. FOR APPENDIX R POWER DISCONNECT SWITCHES 
    DS-17 IN XPN7106 AND DS-3 ON XCP6113 SUBPANEL 
   19A, REFER TO ONE LINE DIAG. E-206-080 

SEPARATION GROUP A

AUTO

1 2

3 4

5 6

7 8

NUCLEAR
SAFETY
RELATED

NOTE 6

33ao
VALVE

XVT-2869A

XPN7115TBA-18

O3 -

XPN7010TB626-4

XPN7010TB626-3

O2 -

5

SS-MS40
XCP6114

5

6
AUTO

MS40X
XCP6114

1

2

1A

A

1C

C

1D

D
MS40X

XCP6114

TBA-24 OXPN7135

TBA-25 OXPN7135

SPARE
SPARECOMPUTER

Y1954D

SEPARATION GROUP X

XPN7115TBA-11

9

10
K623

XPN7010
NOTE 2

XPN7115TBA-17

NOTE 6

20-B 20-A

2869A

FC

P -

Subpanel 11

SOV-20A

MCB

MSW201A

MSW202A

MSW203A

MSW204A

MSW205A

MSW277A

MSW278ANOTE 5
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FU-MS43
XCP6114

4
6A

2

  ( ̶ ) NEG

FU-MS43
XCP6114

6A

125V D.C.
(    )

POS

DRAWN HOMER
ISSUED

SIZE FSCM NO DWG NO REV

B E-4A-2 0

SCALE 1:1 SHEET 2 OF 4

Title

AOV-2869A
Elementary Diagram

Normal Position

CLOSED
Failed Position

Elec:  CLOSED    Air: CLOSED
Functional State         [ INITIAL – FINAL ]

CLOSED - CLOSED

W  SELECTOR SW. – UNIT CAT. # OT1V9C – CAM #9
SS-MS43  3 POS. SPRING RETURN TO CTR, STANDARD HANDLE.

CLOSE OPEN

1 2

3 4

5 6

7 8

1 2

3 4

5 6

7 8

33ac

SPARE

33bc

SPARE

SS-MS43

5
SPARE

6

SS-MS43

3
SPARE

4

33bc

SPARE 
(TYPICAL 

EACH VALVE)

NOTES:

1. FOR SS-MS43  PLUG IN MODULE CONNECTION
    DIAGRAM SEE DWG. IMS-28-140-121 (LOWER).
2. FOR LIMIT SWITCH DEVELOPMENT SEE 
    DWG. 8-208-002, SHEET 01.
3. K623 CONTACTS OPEN ON MAIN STEAM BYPASS
    ISOLATION.
4. TO OPEN MAIN STEAM LINE BYPASS ISOLATION    
    VALVES BOTH SOLENOIDS 20-A AND 20-B MUST BE 
    ENERGIZED, SEE B-817-002.
6. FOR APPENDIX R POWER DISCONNECT SWITCHES 
    DS-17 IN XPN7106 AND DS-3 ON XCP6113 SUBPANEL 
   19A, REFER TO ONE LINE DIAG. E-206-080 

SEPARATION GROUP B

AUTO

1 2

3 4

5 6

7 8

NUCLEAR
SAFETY
RELATED

NOTE 5

NOTE 5

20 20

2869A,B,C

FC

G H

A BC D

TYPICAL EACH VALVE

33ac

SPARE

33ao

SPARE

E FE F

TYPICAL EACH VALVE

33bo

SPARE

A B

ENERGIZE TO OPEN
20-B
VALVE
XVT-2869A

NOTE 4

ENERGIZE TO OPEN
20-B
VALVE
XVT-2869B

NOTE 4

ENERGIZE TO OPEN
20-B
VALVE
XVT-2869C

NOTE 4

XPN7119TBA-51

XPN7119TBA-46

XPN7119TBA-45

XPN7119TBA-47

XPN7020TB626-5

XPN7020TB626-6

XPN7119TBA-49 XPN7119TBA-50

XPN7020TB626-8

XPN7020TB626-7

SS-MS43
XCP6114

7

8
OPEN SS-MS43

XCP6114
1

2
AUTO
OPEN

O1 -

XPN7020TB626-3

XPN7020TB626-4

XPN7119TBA-48

33bo
XVT-2869B

33ao
XVT-2869B

33bo
XVT-2869C

33ao
XVT-2869C

G

H

C

D

11

12
K623

XPN7020
NOTE 3 NOTE 3

13

14
K623

XPN7020

C

D

O4 -

O7 -

O2 -

O5 -

O8 - O9 -

O6 -

9

10
K623

XPN7020
NOTE 3

33ao
XVT-2869A

C

D

33bo
XVT-2869A

G

H

O3 -

Q

P

N

S

G

H

P -

MSW231B

MSW232B

MSW233B

MSW234B

MSW235B

MSW236B

MSW237B

MSW238B

MSW266B

MSW267B



DRAWN HOMER
ISSUED

SIZE FSCM NO DWG NO REV

B E-4A-3 0

SCALE 1:1 SHEET 3 OF 4

Title

AOV-2869A
Block Diagram
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Normal Position

CLOSED
Failed Position

Elec:  CLOSED    Air: CLOSED
Functional State         [ INITIAL – FINAL ]

CLOSED - CLOSED

LEGEND:
   A – CIRCUIT NO.
   B – NO. COND. & WIRE SIZE
   C – VOLTS
   D – B/M ITEM
   E – CONDUIT SIZE
   F – NATURE OF CIRCUIT
   G – WIRE MARKS

(XPN7010-SG)
SOLID STATE

PROT. SYS. CAB.
TRAIN A

(OUTPUT SECT.)

CB-436 MSW201A
1-2-12
125VDC
EK-B1G
     -
AC-XVM2869A

1-MS40
3-MS40

T

MSW278A
1-9-12
125VDC

(XCP 6114)

MCB

(XCP 6114)

Subpanel 11

MSW277A
1-4-12
125VDC

(XVT2869A-MS)
HERMETIC 

CONNECTOR AT
SOL. VALVE 20A.

MSW203A
1-4-14
125VDC
VFC-135
0.75G
AC-XVM2869A

1-MS40
6-MS40
2 SP

T

IB-436

(XPN7115-MC)
MCB TERM PNL

CB-436 MSW202A
1-5-12
125VDC
EK-B1K
1.0G
AC-XVM2869A

1-MS40
3-
4-
5-
6-

(-)
SPLICE BOX

MS 21

IB-436

MSW204A
4-1-14
125VDC
5K-J2A
0.75G
AC-XVM2869A

1-MS40
3-
5-
6-

IB-436

IB-436

4-MS40
6-MS40

MSW205A
2-1-14
125VDC
EK-J2A
0.75G
AC-XVM2869AT

T T

T T

(XVT2869A-MS)
HERMETIC CONN. 

AT CLOSE LIM. SW.
FOR XVT2869A 

- TRAIN A

(XVT2869A-MS)
HERMETIC CONN.
AT OPEN LIM. SW.

FOR XVT2869A
-TRAIN A

066-W17066-W17

1 VIA XX-3518A

TT

2 VIA XX-3567A

NUCLEAR
SAFETY
RELATED

CHANNEL A

1

2



DRAWN HOMER
ISSUED

SIZE FSCM NO DWG NO REV

B E-4A-4 0

SCALE 1:1 SHEET 4 OF 4
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AOV-2869A
Block Diagram
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Normal Position

CLOSED
Failed Position

Elec:  CLOSED    Air: CLOSED
Functional State         [ INITIAL – FINAL ]

CLOSED - CLOSED

LEGEND:
   A – CIRCUIT NO.
   B – NO. COND. & WIRE SIZE
   C – VOLTS
   D – B/M ITEM
   E – CONDUIT SIZE
   F – NATURE OF CIRCUIT
   G – WIRE MARKS

(XVT2869B-MS)
HERMETIC 

CONNECTOR AT
SOL. VALVE 20B

IB-436

MSW234B
4-1-14
125VDC
EK-J2A
0.75G
BC-XVM2869A

1-MS43
4-MS43
7-MS43
7-MS43

T

(XVT2869A-MS)
HERMETIC 

CONNECTOR AT
SOL. VALVE 20B

(XVT2869A-MS)
HERMETIC 

CONNECTOR AT
OPEN LIM. SW.
 

  (XVT2869C-MS)
HERMETIC 

CONNECTOR AT
SOL. VALVE 20B

(-)
SPLICE BOX

MS 24

IB-436
MSW235B
4-1-14
125VDC
EK-J2A
0.75G
AC-XVM2869B

8-MS43
8-MS43
1-MS43
5-MS43

IB-436

CB-4361-MS43
2-MS43

4-
5-
6-

MSW237B
1-7-12
125VDC
EK-BIL
1.25G
BC-XVM2869A,B&C

T T

T T

(XPN7119-MC)
MCB TERM. PNL

(XVT2869B-MS)
HERMETIC CONN.
AT OPEN LIM. SW.

FOR XVT2869B
-TRAIN B

1 VIA XX-2139B

2 VIA XX-2451B

NUCLEAR
SAFETY
RELATED

CHANNEL B

1

IB-436

IB-436

IB-436

T

MSW233B
1-2-12 & 1-4-14
125VDC
EK-B1G & VFC-135
0.75G
BC-XVM2869C

9-MS43
2-MS43

TT

1 2 3 6

MSW232B
2-1-14 & 1-4-14
125VDC
EK-J2A & VFC-135
0.75G
BC-XVM2869B

8-MS43
2-MS43

TT

MSW231B
1-4-14
125VDC
VFC-135
0.75G
BC-XVM2869A

2 SP
7-MS43
2-MS43

TT

5

3 VIA XX-3570B

4 SPLICE 4-1-14 WIRES, (EKJ9A), TO 1-4-12 WIRE IN SB-MS49

5 VIA SB-MS131, CABLE FROM SB-MS131 TO 
SOLENOID IS 1-4-14 (VFC-135)

6 VIA SB-MS127. CABLE FROM SB-MS127 TO 
SOLENOID IS 1-4-14 (VFC-135)

MSW236B
4-1-12
125VDC
EK-J2A
0.75G
AC-XVM2869C

9-MS43
9-MS43
1-MS43
6-MS43

IB-436

T T

(XVT2869C-MS)
HERMETIC CONN.
AT OPEN LIM. SW.

FOR XVT2869C
-TRAIN B

1 2 3 4

2SP

CB-436

3-MS43
4-
5-
6-

MSW238B
1-4-12
125VDC
EK-BIL
     - 
BC-XVM2869A,B&C

T T

(XPN7020-SG)
SOLID STATE

PROT. SYS. CAB. 
– TRAIN B

(OUTPUT SECT.)

(XCP6114)
Subpanel 12

MSW267B
1-4-12
125VDC

P-MS43
2-MS43

2SP

(XCP6114)
MCB

MSW266B
1-9-12
125VDC

P-MS43
1-MS43
3-MS43

6SP



CIRCUIT ANALYSIS WORKSHEET (EX-4B) 

 
 

Component ID AOV-2869-A  Component Type AOV 

Component Description Example 4B 
 

 
 
Normal Position Closed 
Failed Electrical Position Closed 
Failed Air Position Closed 
Function State 2869A-C-O 
 Initial Position Closed 
 Desired Position Open 
 BE Code 2869A_FTO 
 
High Consequence Component Yes   ☐           No   ☒ 

 
 
Power Supplies Subpanel 11  Breaker FU-MS40  Req’d     ☒ 
 Subpanel 12  Breaker FU-MS43  Req’d     ☒ 

 
 

 
Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

MSW201A Y N LOC-FTO  

MSW202A Y N LOC-FTO  

MSW203A Y N LOC-FTO  

MSW204A Y N LOC-FTO  

MSW205A Y N LOC-FTO  

MSW277A Y N LOC-FTO  

MSW278A Y N LOC-FTO  

MSW231B Y N LOC-FTO  

MSW232B Y N LOC-FTO  

MSW233B Y N LOC-FTO  

MSW234B Y N LOC-FTO  

MSW235B Y N LOC-FTO  

MSW236B Y N LOC-FTO  



Cable ID Req’d? MHS? Fault Consequence Comments 

MSW237B Y N LOC-FTO  

MSW238B Y N LOC-FTO  

MSW266B Y N LOC-FTO  

MSW267B Y N LOC-FTO  

 
 
Equipment Dependencies 

K623 opens on MS Line A bypass isolation – spurious opening of contact could impact desired 
position. 

 

 

 

 
 

 
Comments 

Both A & B train SOVs must remain functional to satisfy desired position. 

 

 

 
 

 
Cable Analysis 

Cable ID 

Single 
or 

Double 
Break 

Circuit 
Type 

Power 
(AC or 

DC) Gr
ou

nd
ed

? 

Insulation 
/ Shield 

Failure Mode(s) 

7150 Table P(x) In
tr

a 

In
te

r 

GF
EH

S 

Ag
gr

eg
at

e 

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   
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33bo
VALVE

XVT-2869A

33ac
VALVE

XVT-2869A

O5 -O4 -

GR W

W

R
1

R
2

 

O6 -

R
1

TBA-12

TBA-12

TBA-14

TBA-14

O1 -

FU-MS40
XCP6114

TBA-19 XPN7115
4

6A

2

  ( ̶ ) NEG

ENERGIZE 
TO OPEN

20-A
VALVE
XVT-2869A

XPN7115

SS-MS40
XCP6114

XPN7115

FU-MS40
XCP6114

1
6A

3

TBA-13

b

125V D.C.
(    )

POS

3

4

TBA-15

2

12

N C

C

I

SS-MS40
XCP6114

SS-MS40
XCP6114

4

I4

P

TBA-16

TBA-16

XPN7115

SS-MS40
XCP6114

3 13

SS-MS40
XCP6114

OPEN

T

DRAWN HOMER
ISSUED

SIZE FSCM NO DWG NO REV

B E-4B-1 0

SCALE 1:1 SHEET 1 OF 4

Title

AOV-2869A
Elementary Diagram

Normal Position

CLOSED
Failed Position

Elec:  CLOSED    Air: CLOSED
Functional State         [ INITIAL – FINAL ]

CLOSED- OPEN

MICRO SWITCH – CMC – 91O – PGD – 53 –3, PTCC
SS-MS40            3 POS. SPRING RETURN TO CTR.

CLOSE OPEN

1 2

3 4

5 6

7 8

1 2

3 4

5 6

7 8

33ao

SPARE

33bc

SPARE

33bc

SPARE

SS-MS40

1
SPARE

2

SS-MS40

7
SPARE

8

33ac

ESF 
MONITOR LT. 

XCP6104 
SHT. MI41

33bo

SPARE

NOTES:

1. R1=1950Ω, R2=1600Ω RESISTORS TO BE MOUNTED ON 
    BLANK TERMINALS.
2. K623 CONTACT OPENS ON MAIN STEAM LINE A
    BYPASS ISOLATION.
3. FOR SS-MS40  PLUG IN MODULE CONNECTION
    DIAGRAM SEE DWG. IMS-28-140-61
4. FOR LIMIT SWITCH DEVELOPMENT SEE 
    DWG. 8-208-002, SHEET 01.
5. TO OPEN MAIN STEAM LINE BYPASS ISOLATION    
    VALVES BOTH SOLENOIDS 20-A AND 20-B MUST BE 
    ENERGIZED, SEE B-817-002.
6. FOR APPENDIX R POWER DISCONNECT SWITCHES 
    DS-17 IN XPN7106 AND DS-3 ON XCP6113 SUBPANEL 
   19A, REFER TO ONE LINE DIAG. E-206-080 

SEPARATION GROUP A

AUTO

1 2

3 4

5 6

7 8

NUCLEAR
SAFETY
RELATED

NOTE 6

33ao
VALVE

XVT-2869A

XPN7115TBA-18

O3 -

XPN7010TB626-4

XPN7010TB626-3

O2 -

5

SS-MS40
XCP6114

5

6
AUTO

MS40X
XCP6114

1

2

1A

A

1C

C

1D

D
MS40X

XCP6114

TBA-24 OXPN7135

TBA-25 OXPN7135

SPARE
SPARECOMPUTER

Y1954D

SEPARATION GROUP X

XPN7115TBA-11

9

10
K623

XPN7010
NOTE 2

XPN7115TBA-17

NOTE 6

20-B 20-A

2869A

FC

P -

Subpanel 11

SOV-20A

MCB

MSW201A

MSW202A

MSW203A

MSW204A

MSW205A

MSW277A

MSW278ANOTE 5
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FU-MS43
XCP6114

4
6A

2

  ( ̶ ) NEG

FU-MS43
XCP6114

6A

125V D.C.
(    )

POS

DRAWN HOMER
ISSUED

SIZE FSCM NO DWG NO REV

B E-4B-2 0

SCALE 1:1 SHEET 2 OF 4

Title

AOV-2869A
Elementary Diagram

Normal Position

CLOSED
Failed Position

Elec:  CLOSED    Air: CLOSED
Functional State         [ INITIAL – FINAL ]

CLOSED - OPEN

W  SELECTOR SW. – UNIT CAT. # OT1V9C – CAM #9
SS-MS43  3 POS. SPRING RETURN TO CTR, STANDARD HANDLE.

CLOSE OPEN

1 2

3 4

5 6

7 8

1 2

3 4

5 6

7 8

33ac

SPARE

33bc

SPARE

SS-MS43

5
SPARE

6

SS-MS43

3
SPARE

4

33bc

SPARE 
(TYPICAL 

EACH VALVE)

NOTES:

1. FOR SS-MS43  PLUG IN MODULE CONNECTION
    DIAGRAM SEE DWG. IMS-28-140-121 (LOWER).
2. FOR LIMIT SWITCH DEVELOPMENT SEE 
    DWG. 8-208-002, SHEET 01.
3. K623 CONTACTS OPEN ON MAIN STEAM BYPASS
    ISOLATION.
4. TO OPEN MAIN STEAM LINE BYPASS ISOLATION    
    VALVES BOTH SOLENOIDS 20-A AND 20-B MUST BE 
    ENERGIZED, SEE B-817-002.
6. FOR APPENDIX R POWER DISCONNECT SWITCHES 
    DS-17 IN XPN7106 AND DS-3 ON XCP6113 SUBPANEL 
   19A, REFER TO ONE LINE DIAG. E-206-080 

SEPARATION GROUP B

AUTO

1 2

3 4

5 6

7 8

NUCLEAR
SAFETY
RELATED

NOTE 5

NOTE 5

20 20

2869A,B,C

FC

G H

A BC D

TYPICAL EACH VALVE

33ac

SPARE

33ao

SPARE

E FE F

TYPICAL EACH VALVE

33bo

SPARE

A B

ENERGIZE TO OPEN
20-B
VALVE
XVT-2869A

NOTE 4

ENERGIZE TO OPEN
20-B
VALVE
XVT-2869B

NOTE 4

ENERGIZE TO OPEN
20-B
VALVE
XVT-2869C

NOTE 4

XPN7119TBA-51

XPN7119TBA-46

XPN7119TBA-45

XPN7119TBA-47

XPN7020TB626-5

XPN7020TB626-6

XPN7119TBA-49 XPN7119TBA-50

XPN7020TB626-8

XPN7020TB626-7

SS-MS43
XCP6114

7

8
OPEN SS-MS43

XCP6114
1

2
AUTO
OPEN

O1 -

XPN7020TB626-3

XPN7020TB626-4

XPN7119TBA-48

33bo
XVT-2869B

33ao
XVT-2869B

33bo
XVT-2869C

33ao
XVT-2869C

G

H

C

D

11

12
K623

XPN7020
NOTE 3 NOTE 3

13

14
K623

XPN7020

C

D

O4 -

O7 -

O2 -

O5 -

O8 - O9 -

O6 -

9

10
K623

XPN7020
NOTE 3

33ao
XVT-2869A

C

D

33bo
XVT-2869A

G

H

O3 -

Q

P

N

S

G

H

P -

MSW231B

MSW232B

MSW233B

MSW234B

MSW235B

MSW236B

MSW237B

MSW238B

MSW266B

MSW267B



DRAWN HOMER
ISSUED

SIZE FSCM NO DWG NO REV

B E-4B-3 0

SCALE 1:1 SHEET 3 OF 4
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AOV-2869A
Block Diagram
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Normal Position

CLOSED
Failed Position

Elec:  CLOSED    Air: CLOSED
Functional State         [ INITIAL – FINAL ]

CLOSED - OPEN

LEGEND:
   A – CIRCUIT NO.
   B – NO. COND. & WIRE SIZE
   C – VOLTS
   D – B/M ITEM
   E – CONDUIT SIZE
   F – NATURE OF CIRCUIT
   G – WIRE MARKS

(XPN7010-SG)
SOLID STATE

PROT. SYS. CAB.
TRAIN A

(OUTPUT SECT.)

CB-436 MSW201A
1-2-12
125VDC
EK-B1G
     -
AC-XVM2869A

1-MS40
3-MS40

T

MSW278A
1-9-12
125VDC

(XCP 6114)

MCB

(XCP 6114)

Subpanel 11

MSW277A
1-4-12
125VDC

(XVT2869A-MS)
HERMETIC 

CONNECTOR AT
SOL. VALVE 20A.

MSW203A
1-4-14
125VDC
VFC-135
0.75G
AC-XVM2869A

1-MS40
6-MS40
2 SP

T

IB-436

(XPN7115-MC)
MCB TERM PNL

CB-436 MSW202A
1-5-12
125VDC
EK-B1K
1.0G
AC-XVM2869A

1-MS40
3-
4-
5-
6-

(-)
SPLICE BOX

MS 21

IB-436

MSW204A
4-1-14
125VDC
5K-J2A
0.75G
AC-XVM2869A

1-MS40
3-
5-
6-

IB-436

IB-436

4-MS40
6-MS40

MSW205A
2-1-14
125VDC
EK-J2A
0.75G
AC-XVM2869AT

T T

T T

(XVT2869A-MS)
HERMETIC CONN. 

AT CLOSE LIM. SW.
FOR XVT2869A 

- TRAIN A

(XVT2869A-MS)
HERMETIC CONN.
AT OPEN LIM. SW.

FOR XVT2869A
-TRAIN A

066-W17066-W17

1 VIA XX-3518A

TT

2 VIA XX-3567A

NUCLEAR
SAFETY
RELATED

CHANNEL A

1

2



DRAWN HOMER
ISSUED

SIZE FSCM NO DWG NO REV

B E-4A-4 0

SCALE 1:1 SHEET 4 OF 4

Title

AOV-2869A
Block Diagram
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Normal Position

CLOSED
Failed Position

Elec:  CLOSED    Air: CLOSED
Functional State         [ INITIAL – FINAL ]

CLOSED - OPEN

LEGEND:
   A – CIRCUIT NO.
   B – NO. COND. & WIRE SIZE
   C – VOLTS
   D – B/M ITEM
   E – CONDUIT SIZE
   F – NATURE OF CIRCUIT
   G – WIRE MARKS

(XVT2869B-MS)
HERMETIC 

CONNECTOR AT
SOL. VALVE 20B

IB-436

MSW234B
4-1-14
125VDC
EK-J2A
0.75G
BC-XVM2869A

1-MS43
4-MS43
7-MS43
7-MS43

T

(XVT2869A-MS)
HERMETIC 

CONNECTOR AT
SOL. VALVE 20B

(XVT2869A-MS)
HERMETIC 

CONNECTOR AT
OPEN LIM. SW.
 

  (XVT2869C-MS)
HERMETIC 

CONNECTOR AT
SOL. VALVE 20B

(-)
SPLICE BOX

MS 24

IB-436
MSW235B
4-1-14
125VDC
EK-J2A
0.75G
AC-XVM2869B

8-MS43
8-MS43
1-MS43
5-MS43

IB-436

CB-4361-MS43
2-MS43

4-
5-
6-

MSW237B
1-7-12
125VDC
EK-BIL
1.25G
BC-XVM2869A,B&C

T T

T T

(XPN7119-MC)
MCB TERM. PNL

(XVT2869B-MS)
HERMETIC CONN.
AT OPEN LIM. SW.

FOR XVT2869B
-TRAIN B

1 VIA XX-2139B

2 VIA XX-2451B

NUCLEAR
SAFETY
RELATED

CHANNEL B

1

IB-436

IB-436

IB-436

T

MSW233B
1-2-12 & 1-4-14
125VDC
EK-B1G & VFC-135
0.75G
BC-XVM2869C

9-MS43
2-MS43

TT

1 2 3 6

MSW232B
2-1-14 & 1-4-14
125VDC
EK-J2A & VFC-135
0.75G
BC-XVM2869B

8-MS43
2-MS43

TT

MSW231B
1-4-14
125VDC
VFC-135
0.75G
BC-XVM2869A

2 SP
7-MS43
2-MS43

TT

5

3 VIA XX-3570B

4 SPLICE 4-1-14 WIRES, (EKJ9A), TO 1-4-12 WIRE IN SB-MS49

5 VIA SB-MS131, CABLE FROM SB-MS131 TO 
SOLENOID IS 1-4-14 (VFC-135)

6 VIA SB-MS127. CABLE FROM SB-MS127 TO 
SOLENOID IS 1-4-14 (VFC-135)

MSW236B
4-1-12
125VDC
EK-J2A
0.75G
AC-XVM2869C

9-MS43
9-MS43
1-MS43
6-MS43

IB-436

T T

(XVT2869C-MS)
HERMETIC CONN.
AT OPEN LIM. SW.

FOR XVT2869C
-TRAIN B

1 2 3 4

2SP

CB-436

3-MS43
4-
5-
6-

MSW238B
1-4-12
125VDC
EK-BIL
     - 
BC-XVM2869A,B&C

T T

(XPN7020-SG)
SOLID STATE

PROT. SYS. CAB. 
– TRAIN B

(OUTPUT SECT.)

(XCP6114)
Subpanel 12

MSW267B
1-4-12
125VDC

P-MS43
2-MS43

2SP

(XCP6114)
MCB

MSW266B
1-9-12
125VDC

P-MS43
1-MS43
3-MS43

6SP



CIRCUIT ANALYSIS WORKSHEET (EX-5) 

 
 

Component ID MOV-11  Component Type MOV 

Component Description Example 5 
 

 
 
Normal Position Closed 
Failed Electrical Position As-Is 
Failed Air Position N/A 
Function State 11-C-O 
 Initial Position Closed 
 Desired Position Open  
 BE Code 11-FTO 
 
High Consequence Component Yes   ☐           No   ☒ 

 
 
Power Supplies DC Bus 1B  Breaker LB02  Req’d     ☒ 
   Breaker   Req’d     ☐ 

 
 

 
Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

DB2A Y  LOP-BF, SC-HS, EI-HS  

DB2B Y  LOP-BF   

DB2C Y  LOP-BF, EI-HS  

DB2P Y  LOP-BF  

     

     

     

     

     

     

     

     

     



Cable ID Req’d? MHS? Fault Consequence Comments 

     

     

     

 
 

 
Equipment Dependencies 

None 

 

 

 

 
 

 
Comments 

1) Ungrounded DC control circuit 

2) Cable DB2P could initiate a spurious close with a combination of four (4) proper polarity hot shorts.  
However, the LOP and LOC failure modes dominate. 

 

 
 

 
Cable Analysis 

Cable ID 

Single 
or 

Double 
Break 

Circuit 
Type 

Power 
(AC or 

DC) Gr
ou

nd
ed

? 

Insulation 
/ Shield 

Failure Mode(s) 

7150 Table P(x) In
tr

a 

In
te

r 

GF
EH

S 

Ag
gr

eg
at

e 

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   
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DRAWN HOMER

ISSUED

SIZE FSCM NO DWG NO REV

B E-5-1 0

SCALE 1:1 SHEET 2 OF 1

Title Normal Position Failed Position

Elec:  AS-IS      Air:  N/A

Functional State         [ INITIAL – FINAL ]

CLOSED CLOSED - OPEN
MOV-11

Elementary Diagram

72C 72O 72C 72O

72C72O

123
HSC

123
HSO

72O 72C

33BO

33BO33AO

33BO 33AO

RG

G1 R1

YC2 YO2

YC1 YO1

P1

N1

D
C 

B
U

S-
1

B
 B

R
EA

KE
R

 L
B

02
1

2
5

V
D

C

A1 A2

SERIES 
FIELD 

WINDING

SHUNT 
FIELD 

WINDING

C O

OTSCTS

DC BUS-1B

CB-3

MOV-11

A

P1, N1, 
YC1, YO1, 
G1, R1, 
SP

P

B

C
N1, YC2, YO2

P1, G1, R1
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CIRCUIT ANALYSIS WORKSHEET (EX-6A) 

 
 

Component ID MOV-15  Component Type MOV 

Component Description Example 6A 
 

 
 
Normal Position Closed 
Failed Electrical Position As-Is 
Failed Air Position N/A 
Function State 15-C-T 
 Initial Position Closed 
 Desired Position Throttled  
 BE Code 15-FTO 
 
High Consequence Component Yes   ☐           No   ☒ 

 
 
Power Supplies DC BUS-1B  Breaker 72-LB04  Req’d     ☒ 
   Breaker   Req’d     ☐ 

 
 

 
Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

DB4A Y  LOP  

DB4B Y  LOC-HS, SO-HS,  
SC-HS Spurious Operation requires proper 

polarity hot shorts DB4C Y  LOP-BF, LOC-HS,  
SO-HS, SC-HS 

     

     

     

     

     

     

     

     

     



Cable ID Req’d? MHS? Fault Consequence Comments 

     

     

     

     

 
 

 
Equipment Dependencies 

None. 

 

 

 

 
 

 
Comments 

Ungrounded 125VDC Power Supply 

Ungrounded 48VDC control power 

 

 
 

 
Cable Analysis 

Cable ID 

Single 
or 

Double 
Break 

Circuit 
Type 

Power 
(AC or 

DC) Gr
ou

nd
ed

? 

Insulation 
/ Shield 

Failure Mode(s) 

7150 Table P(x) In
tr

a 

In
te

r 

GF
EH

S 

Ag
gr

eg
at

e 

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   
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CIRCUIT ANALYSIS WORKSHEET (EX-6B) 

 
 

Component ID MOV-15  Component Type MOV 

Component Description Example 6B 
 

 
 
Normal Position Closed 
Failed Electrical Position As-Is 
Failed Air Position N/A 
Function State 15-C-T (L)
 Initial Position Closed 
 Desired Position Throttled - Local Control  
 BE Code 15-FTO 
 
High Consequence Component Yes   ☐           No   ☒ 

 
 
Power Supplies DC BUS-1B  Breaker 72-LB04  Req’d     ☒ 
   Breaker   Req’d     ☐ 

 
 

 
Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

DB4A Y  LOP  

DB4B Y  LOC-HS, SO-HS,  
SC-HS 

Spurious Operation requires proper 
polarity hot shorts 

DB4C N   Isolated in “Local” 

     

     

     

     

     

     

     

     

     

     



Cable ID Req’d? MHS? Fault Consequence Comments 

     

     

     

 
 

 
Equipment Dependencies 

None. 

 

 

 

 
 

 
Comments 

Ungrounded 125VDC Power Supply 

Ungrounded 48VDC control power 

 

 
 

 
Cable Analysis 

Cable ID 

Single 
or 

Double 
Break 

Circuit 
Type 

Power 
(AC or 

DC) Gr
ou

nd
ed

? 

Insulation 
/ Shield 

Failure Mode(s) 

7150 Table P(x) In
tr

a 

In
te

r 

GF
EH

S 

Ag
gr

eg
at

e 

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   
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CIRCUIT ANALYSIS WORKSHEET (EX-7A) 

 
 

Component ID CCW-1B  Component Type Pump 

Component Description Component Cooling Water Pump 1B 

 

 
 

Normal Position Standby 

Failed Electrical Position Off 

Failed Air Position N/A 

Function State CCWB-STB-ON 

 Initial Position Standby 

 Desired Position On 

 BE Code CCW-B_FTR 

 

High Consequence Component Yes   ☐           No   ☒ 

 
 

Power Supplies Bus 1F  Breaker DF04  Req’d     ☒ 

   Breaker   Req’d     ☐ 

 

 
 

Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

2VADF04A Y N LOC-BF, S/O-HS  

2VADF04B Y N LOC-BF, S/O-HS  

2VADF04E Y N LOC-BF, S/O-HS  

2VADF04F Y N LOC-BF  

2VADF04G Y N LOC-BF  

2VADF04P Y N LOP 3-phase power cable 

2VADF04Z Y N LOC-BF, S/O-HS  

2VADFO5Z Y N LOC-BF  

     

     

     

     

     



Cable ID Req’d? MHS? Fault Consequence Comments 

     

     

     

 

 
 

Equipment Dependencies 

1. ESFAS Load Sequencer (R4F):  Required to support auto-start upon ESFAS load sequence signal. 

2. LOSP Load Sequencer (R14F):  Required to support auto-start upon LOSP load sequence signal. 

3. DF05 52-MOC: Required to support auto-start of pump upon loss of redundant CCW pump. 

4. DF05 2 and 86: Required for auto-start upon fault to redundant CCW pump.  Has 1 sec time delay, 

5. Load Shed (94F1):  Required to support load shed of Bus 1F on undervoltage. 

 

 
 

Comments 

1. 125 VDC Control Power is included in Bus 1F analysis. 

2. Circuit breaker fails “As-Is” on loss of 125 VDC control power.  Thus, a loss of control power after 

The breaker is closed will not stop the pump, but it will be operating with no fault protection. 

 

 
 

Cable Analysis 

Cable ID 

Single 

or 

Double 

Break 

Circuit 

Type 

Power 

(AC or 

DC) G
ro

u
n

d
e

d
?

 

Insulation 

/ Shield 

Failure Mode(s) 

7150 Table P(x) In
tr

a
 

In
te

r 

G
F

E
H

S
 

A
g

g
re

g
a

te
 

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   
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CIRCUIT ANALYSIS WORKSHEET (EX-7B) 

 
 

Component ID CCW-1B  Component Type Pump 

Component Description Component Cooling Water Pump 1B 

 

 
 

Normal Position Standby 

Failed Electrical Position Off 

Failed Air Position N/A 

Function State CCWB-STB-OFF 

 Initial Position Standby 

 Desired Position Off 

 BE Code CCW-B_FTRSP 

 

High Consequence Component Yes   ☐           No   ☒ 

 
 

Power Supplies Bus 1F  Breaker DF04  Req’d     ☐ 

   Breaker   Req’d     ☐ 

 

 
 

Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

2VADF04A Y N S/C-HS  

2VADF04B Y N S/C-HS  

2VADF04E Y N S/C-HS  

2VADF04F Y N S/C-HS  

2VADF04G Y Y S/C-HS Dependent on state of DF05 52-MOC 

2VADF04P N N NR 3-phase power cable 

2VADF04Z N N NR  

2VADFO5Z N N NR  

     

     

     

     

     



Cable ID Req’d? MHS? Fault Consequence Comments 

     

     

     

 

 
 

Equipment Dependencies 

1. ESFAS Load Sequencer (R4F):  Spurious ESFAS load sequence signal will start pump. 

2. LOSP Load Sequencer (R14F):  Spurious LOSP load sequence signal will start pump. 

3. DF05 52-MOC: Spurious trip of redundant CCW pump will auto-start CCW-B. 

4. DF05 2 and 86: Spurious overcurrent fault signal from DF05 will auto-start CCW-B. 

5. Load Shed (94F1):  Load shed interlock Not Required.  Break is open and desired open. 

 

 
 

Comments 

1. 125 VDC Control Power is included in Bus 1F analysis. 

2. Circuit breaker fails “As-Is” on loss of 125 VDC control power.  Thus, 125 VDC is only required if  

It is desirable to maintain overcurrent protection for 3-phase power cable and pump motor. 

 

 
 

Cable Analysis 

Cable ID 

Single 

or 

Double 

Break 

Circuit 

Type 

Power 

(AC or 

DC) G
ro

u
n

d
e

d
?

 

Insulation 

/ Shield 

Failure Mode(s) 

7150 Table P(x) In
tr

a
 

In
te

r 

G
F

E
H

S
 

A
g

g
re

g
a

te
 

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

 



CCW PUMP 1B

A1,C2,R1
L2,P2,T4,T5,
2-SP

A1,C1,L1
T6,P1,L2,T1

1,2,3

C3,SP

C2,T4, 2-SP

P1,C2,T1
T4,2-SP

A1,C2,R1
L2,P2,T4,T5,
2-SP

A1,C1,L1
T6,P1,L2,T1

1,2,3

C3,SP

C2,T4, 2-SP

P1,C2,T1
T4,2-SP

AM SW

C3

Block Diagram

Example No. 
 

7A 
 

Title 

CCW-B 
Elementary Diagram 

Drawing No. 
 

D207183 

Normal Position 
 

STANDBY / 
ON 

Failed Position 
 

Elec: OFF 
Air: N/A 

Function State 
 

STANDBY - ON 

Drawing D207185

1,2,3:  NR
A1: NR
C1:  S/C-HS
L1:  NR
T6:  NR
P1:  NR
L2:  NR
T1:  NR
C2:  S/C-HS
T4:  NR
R1:  NR
P2:  NR
T5:  NR
C3:  S/C-HS

able for bus differential relay
is included with Bus 1F



1

1

B

1

1

1

1

1

1

1 1 B

dfunk
Rectangle

dfunk
Ellipse

dfunk
Callout
Differential Schemeincluded with Bus 1F Analysis

dfunk
Rectangle

dfunk
Rectangle

dfunk
Pen

dfunk
Pen



dfunk
Rectangle

dfunk
Rectangle

dfunk
Rectangle

dfunk
Pen

dfunk
Pen

dfunk
Highlight

dfunk
Pen

dfunk
Pen

dfunk
Callout
Spurious Load-ShedSignal will cause pump to trip

dfunk
Pen

dfunk
Typewritten Text
B

dfunk
Pen

dfunk
Highlight



dfunk
Pen

dfunk
Highlight

dfunk
Highlight

dfunk
Pen

dfunk
Callout
LOSP Load Sequencersignal to CCW Pump

dfunk
Pen

dfunk
Typewritten Text
B

dfunk
Rectangle

dfunk
Rectangle

dfunk
Highlight



CIRCUIT ANALYSIS WORKSHEET (EX-8)

Component ID MCC-1B Component Type 480 V MCC

Component Description Class 1E Motor Control Center No. 1B

Normal Position Energized

Failed Electrical Position Deenergized

Failed Air Position N/A

Function State MCC1B-E-E

Initial Position Energized

Desired Position Energized

BE Code EDS-MCC1B_FTRE

High Consequence Component Yes   ☐           No   ☒

Power Supplies LC-B Breaker ED10 Req’d     ☒

Breaker Req’d     ☐

Cable Analysis

Cable ID Req’d? MHS? Fault Consequence Comments

1VAED10A Y N S/O-HS, LOFP-BF

1VAED10B Y N S/O-HS, LOFP-BF

1VAED10P Y N LOP 3-phase power cable

1VAED10Z Y N S/O-HS, LOFP-BF



Cable ID Req’d? MHS? Fault Consequence Comments

Equipment Dependencies

None

Comments

1. 125 VDC breaker control power is incorporated into the analysis for LC B.

2. No load shed scheme for MCC-1B supply breaker (ED10).

3. Breaker ED10 will fail “As-Is” on loss of 125 VDC control power.

4. Breaker ED10 will lose overcurrent protection for pump and power cable if 125 VDC control 

       power is lost due to a fault causing the control circuit fuse(s) to blow.

Cable Analysis

Failure Mode(s)

Cable ID

Single 

or 

Double 

Break

Circuit 

Type

Power

(AC or 

DC) G
ro

u
n

d
e

d
?

Insulation 

/ Shield In
tr

a

In
te

r

G
F

E
H

S

A
g

g
re

g
a

te

7150 Table P(x)

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐



Title: C:\Data\DOCUME~1\dmcl\00003745\demccoy1\80787657\D177007.cal
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Drawing No. 
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480V

Example No. 
 

14 
 

Title 

MCC-1B SUPPLY BREAKER 
ELEMENTARY DIAGRM 

Drawing No. 
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Normal Position 
 

ENERIZED 
 

Failed Position 
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CIRCUIT ANALYSIS WORKSHEET (EX-9)

Component ID LC-1D Component Type 480 V Load Center

Component Description Class 1E Load Center 1D

Normal Position Energized (Norm)
Failed Electrical Position Deenergized
Failed Air Position N/A
Function State LC1D-E-E

Initial Position Energized
Desired Position Energized
BE Code EDS-LC1D_FTRE

High Consequence Component Yes   ☐           No   ☒

Power Supplies SST-1D Breaker N/A Req’d     ☒
PNL-B-1D Breaker 6 Req’d     ☒

Cable Analysis
Cable ID Req’d? MHS? Fault Consequence Comments

1VAED02A Y N LOC-BF, S/O-HS Breaker ED02 Control

1VAED02B Y N LOC-BF, S/O-HS Breaker ED02 Control

1VAED02Z Y N LOC-BF, S/O-HS Breaker ED02 Control

1VAED08A Y N S/C-HS Breaker ED08 Control (Close)

1VAED08B Y N S/C-HS Breaker ED08 Control (Close)

1VAED08C N N NR Breaker ED08 Control (Trip)

1VAED08D Y N S/C-HS Breaker ED08 Control (Close)

1VAED08P N N NR Isolated by ED08

1VAED08Q N N NR Isolated by ED08

1VAED08Z Y N S/C-HS Breaker ED08 Control

1VAED08Y N N NR Used for Breaker EA09

1VAED01A Y N LOP-UV Bus undervoltage trip

1VAED01B Y N LOP-UV Bus undervoltage trip



Cable ID Req’d? MHS? Fault Consequence Comments

1VAEA01Y Y N LOP-UV Bus undervoltage trip

1VADF14Y Y N LOP-UV Bus undervoltage trip

1VADF03C Y N LOP-OC Transformer differential trip

Equipment Dependencies

1. SST-1D transformer differential trip and undervoltage trip are included in this analysis.

2. Load Shed (94F3): Breaker ED08 is open so load shed signal is not of concern.

3. LOSP and ESFAS Sequencer (R-16, R6F, XF):  Spurious sequencer signals can result in spurious

       close of alternate supply breaker ED08, thus dependencies are required.

Comments

1. 125 VDC control power is not needed to maintain breakers in desired position.  However, it is

       required for Breaker ED02 to maintain over current protection.

2. Mechanical interlock prevents spurious close of Breaker ED12, so no cables included.

3. Breaker ED08 is analyzed for spurious close to preclude paralleling 3-phase power out of phase.

4. Bus bar connection between SST-1D and main bus is local to switchgear.

Cable Analysis
Failure Mode(s)

Cable ID

Single 
or 

Double 
Break

Circuit 
Type

Power
(AC or 

DC) Gr
ou

nd
ed

?

Insulation 
/ Shield In

tr
a
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te

r
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S
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gr
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at

e

7150 Table P(x)

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐



Date: 3/2/2007 Time : 12:49:53 PM

Title: C:\Data\DOCUME~1\dmcl\00003745\demccoy1\80787657\D177010.cal
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Only

Undervoltage
trip circuit must
be considered

Differential trip circuit
must be considered

Select LC
transformer

as boundary

Must ensure breakers
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Local bus bar

480V

480 V480



Date: 3/2/2007 Time : 01:13:56 PM

Title: C:\Data\DOCUME~1\dmcl\00003745\demccoy1\80787657\D177074.cal

Must consider
differential



Date: 3/2/2007 Time : 01:10:50 PM

Title: C:\Data\DOCUME~1\dmcl\00003745\demccoy1\80787657\D177064.cal



Date: 3/2/2007 Time : 01:12:56 PM
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No analysis is needed because
mechanical interlock prevents
spurious closure



Date: 4/27/2007 Time : 06:59:47 PM
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480V



CIRCUIT ANALYSIS WORKSHEET (EX-10)

Component ID ANN-1 Component Type Annunciator

Component Description High Bearing Temp AFW Pump A

Normal Position Available

Failed Electrical Position Unavailable

Failed Air Position N/A

Function State ANN1-A-NS

Initial Position Available

Desired Position Non-spurious

BE Code ALA-ANN1-SP_IND

High Consequence Component Yes   ☐           No   ☒

Power Supplies Vital-A Breaker 4 Req’d     ☐

Breaker Req’d     ☐

Cable Analysis

Cable ID Req’d? MHS? Fault Consequence Comments

K16A Y N S/A-HS

K16N Y N S/A-HS



Cable ID Req’d? MHS? Fault Consequence Comments

Equipment Dependencies

None

Comments

3X-5/AFW-A is a local temperature switch (mechanical).  The switch itself has no additional circuits.

Cable Analysis

Failure Mode(s)

Cable ID

Single 

or 

Double 

Break

Circuit 

Type

Power

(AC or 

DC) G
ro

u
n

d
e

d
?

Insulation 

/ Shield In
tr

a

In
te

r

G
F

E
H

S

A
g

g
re

g
a

te

7150 Table P(x)

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐



33: NR

34: S/I-HS



CIRCUIT ANALYSIS WORKSHEET (EX-11) 

 
 

Component ID FCV-605A  Component Type Throttling AOV 

Component Description RHR Flow Control Valve 

 

 
 

Normal Position Closed 

Failed Electrical Position Closed 

Failed Air Position Closed 

Function State FCV605A-C-MOD 

 Initial Position Closed 

 Desired Position Modulate 

 BE Code RHR-605A_FTM 

 

High Consequence Component Yes   ☐           No   ☒ 

 
 

Power Supplies APN5902  Breaker 13  Req’d     ☒ 

 APN1FA  Breaker 12  Req’d     ☒ 

 

 
 

Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

RHR6XD Y N LCS, ECS  

RCU453X N N ISOL Isolation at Loop Power Supply 

MIR55XD Y N LCS, ECS  

MIR9X N N ISOL Isolation at NCI Computer Input 

MIR156X N N ISOL Isolation at NAI DC Controller 

RHN9X N N ISOL Isolation at NAI DC Controller 

MIR71XD Y N LCS, ECS 
M/A Station could introduce 

spurious signal 

RHR5XD Y N LCS, ECS  

FI605A                              Y                N          LCS, ECS   

     

     

     

     



Cable ID Req’d? MHS? Fault Consequence Comments 

     

     

     

 

 
 

Equipment Dependencies 

1. Instrument Air is required for operability. 

 

 

 

 

 
 

Comments 

 

 

 

 

 
 

Cable Analysis 

Cable ID 

Single 

or 

Double 

Break 

Circuit 

Type 

Power 

(AC or 

DC) G
ro

u
n

d
e

d
?

 

Insulation 

/ Shield 

Failure Mode(s) 

7150 Table P(x) In
tr

a
 

In
te

r 

G
F

E
H

S
 

A
g

g
re

g
a

te
 

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

      ☐ ☐ ☐ ☐   

 



Example No.

11

Title

FCV-605A
Instrument Loop Diagram

Drawing No.

E-11-1

Normal Position

CLOSED

Failed Position

Elec: CLOSED
Air: CLOSED

Function State

CLOSED - MODULATE

I/P Converter for
FCV-605A

3-15 psi control
air signal

Flow Transmitter FT605A
produces 4-20 mA signal

Credited Isolation Point

DLovelace
Highlight



CIRCUIT ANALYSIS WORKSHEET (EX-12) 

 
 

Component ID TTR2  Component Type Indicator 

Component Description RHR Flow Indication Recorder 

 

 
 

Normal Position Available 

Failed Electrical Position Unavailable 

Failed Air Position N/A 

Function State TTR2-AV-AV 

 Initial Position Available 

 Desired Position Available 

 BE Code RHR-TTR2_FTRA 

 

High Consequence Component Yes   ☐           No   ☒ 

 
 

Power Supplies APN5902  Breaker 13  Req’d     ☒ 

 APN1FA  Breaker 12  Req’d     ☒ 

 APN5906  Breaker 17  Req’d     ☒ 

 

 
 

Cable Analysis 

Cable ID Req’d? MHS? Fault Consequence Comments 

RHR6XD Y N LIS, EI  

RCU453X Y N LIS, EI  

MIR55XD N N ISOL Isolation at Loop Power Supply 

MIR9X N N ISOL Isolation at Loop Power Supply 

MIR156X N N ISOL Isolation at Loop Power Supply 

RHN9X N N ISOL Isolation at Loop Power Supply 

MIR71XD N N ISOL Isolation at Loop Power Supply 

RHR5XD N N ISOL Isolation at Loop Power Supply 

LIR1330 Y N LIS, EI  

     

     

     



Cable ID Req’d? MHS? Fault Consequence Comments

Equipment Dependencies

Comments

Recorder requires separate power from APN5906, Bkr 17 to function.

Cable Analysis

Failure Mode(s)

Cable ID

Single 

or 

Double 

Break

Circuit 

Type

Power

(AC or 

DC) G
ro

u
n

d
e

d
?

Insulation 

/ Shield In
tr

a

In
te

r

G
F

E
H

S

A
g

g
re

g
a

te

7150 Table P(x)

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐



Example No.

17

Title

FCV-605A
Instrument Loop Diagram

Drawing No.

E-17-1

Normal Position

CLOSED

Failed Position

Elec: CLOSED
Air: CLOSED

Function State

CLOSED - MODULATE

Temperature
Recorder TTR2 has 3
inputs - we are only
analyzing signal from
FT605A

Flow Transmitter
FT605A produces
a 4-20mA signal

TTR2 has a separate
power supply that
must be included to
assure functionality

Credited Isolation Point

Example No. Title

FCV-605A
Instrument Loop Diagram

Drawing No.

Normal Position

CLOSED

Failed Position

Elec: CLOSED
Air: CLOSED

Function State

CLOSED - MODULATE

 

Example No. 
 

12 
 

Title 

TTR2 
Instrument Loop Diagram 

Drawing No. 
 

E-12-1 

Normal Position 
 

AVAILABLE 
 

Failed Position 
 

Elec: UNAVAIL 
Air: N/A 

Function State 
 

AVAIL - AVAIL 

DLovelace
Highlight

DLovelace
Highlight



CIRCUIT ANALYSIS WORKSHEET (EX-13)

Component ID COMP-1B Component Type Air Compressor

Component Description Air Compressor 1B

Normal Position Cycle
Failed Electrical Position Off
Failed Air Position N/A
Function State COMP1B-CY-CY

Initial Position Cycle
Desired Position Cycle
BE Code IA-COMP1B_FTR

High Consequence Component Yes   ☐           No   ☒

Power Supplies LC-1 Breaker EQ-17 Req’d     ☒
Breaker Req’d     ☐

Cable Analysis
Cable ID Req’d? MHS? Fault Consequence Comments

1UYEQ17J Y N S/O-HS, LOCP Breaker control circuit

1UYEQ17P Y N LOP 3-phase power

1UYEQ17A Y N LOC-BF Cooling water

1UYEQ17B Y N LOC-BF

1UYEQ17E Y N LOC-BF

1UYEQ17H Y N LOC High water temperature

1UYEQ17I Y N LOC-BF Sequence controller

1UYEQ17M Y N LOC-BF

1UYEQ17N N N NR Annunciation

1UYEQ17T N N NR Annunciation



Cable ID Req’d? MHS? Fault Consequence Comments

Equipment Dependencies

Comments

125 VDC control power for Breaker EQ-17 is included with analysis for LC-1.

Cable Analysis

Failure Mode(s)

Cable ID

Single 

or 

Double 

Break

Circuit 

Type

Power

(AC or 

DC) G
ro

u
n

d
e

d
?

Insulation 

/ Shield In
tr

a

In
te

r

G
F

E
H

S

A
g

g
re

g
a

te

7150 Table P(x)

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐

☐ ☐ ☐ ☐



Date: 5/8/2007 Time : 04:01:43 PM

Title: C:\Program Files\Cygna\PDMS\temp\0900374580105762_D172746.cal

480 V Bus LC-1
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