CIRCUIT ANALYSIS WORKSHEET (EX-1A)

ComponentID AOV-8879-B

Component Type AOV

Component Description Example 1
Normal Position Open
Failed Electrical Position Closed
Failed Air Position Closed
Function State 8879B-0-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 0O
Breaker Req’'d 0O
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/0O-HS




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

Equipment Dependencies

None

Comments
Ungrounded 125VDC control circuit

Cable Analysis

Failure Mode(s)

Single
or Power

Double | Circuit | (AC or

Cable ID | Break | Type DC)

Insulation
/ Shield

Grounded?
Aggregate

Intra
Inter
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[ 125V D.C. Subpanel 3 | MICRO SWITCH — CMC — 910 - AEA-53 -1, PTCC
| ) | SS-S170 2 POSITION MAINTAINED
POS
SUBPANEL 3 | FU-sizo | 1256 1256
| XCP6109 o—0 O0—O O O o0 o
| O 00O o—0 0O
e I » 347 8 347 8
X A
CLOSE OPEN
—— e | —
— TBA-56 ¢ XPN7125
r — —— e — I— ——————— -
| | S$S-S170 |
| mMCB » XCP6107 | A 33 . 33c , _ 33c , _ 330
ll_ | R 3@13 | 8 o—W—o S35
| C 4 SPARE SPARE SPARE SPARE
| | oPEN S8-S170 $S-8170 3) Ss-si70 SSSIT0 |
| XCP6107 XCP6107 XCP6107 XCP6107
| 12 | 14 |
L L e —
| D ~~
Q P¥ R $S-S170 $S-SI70  _ 33ac _ _ 33bo _
| R- G- W- - °—7| |8—° o— }|—o o—fF—o
| r-—t---— |- ——+- ]_i SPARE SPARE SPARE SPARE
S P — |l TBA-53 ¢ TBA-55 TBA-57 ¢ |
— {TBAS8 ¢ XPN7125 F- — — — — — — — I | XPN7125
| ASE P XPNTIZS ; ; ;
| | 1 1 2 | |
| | | $S-S170
SIW61X | | | TBA-53 TBA-55 O TBA-57 I |
5 6
|__ P p——————————e el J
SIW62X | SPARE
| O1-¢
SIW71X NOTES:
| ELECTRICAL PENETRATION 02-¢ 03 - '
SIW72X
SIW73X | | RESISTORS TO BE MOUNTED ON BLANK TERMINALS.
VALVE TERMINATION BOX 2. FOR SS-SI70 PLUG IN MODULE CONNECTION
SIW74X | —F — ——— —— =11 DIAGRAM SEE DWB. IMS-28-140-54
-7 - - — — — - | Q_ 33ac c 33bo | 3. FOR LIMIT SWITCH DEVELOPMENT SEE
| | S 2 ENERGIZE | “VALVE — o TS VALVE VALVE I DWG. 8-208-002, SHEET 01.
— | VALVE 1o OPEN |- 88798 geroB | | |
| 8879B -——i-———— —_—— |
| 04-9
| |_ —_ 1 — — — SEPARATION GROUP X
— ! | REF.(W271C622 SHEET 387
L TBA-54 @ XPN7125 (IMS-41-012-387-1)
4 I
EU-SI70
: 6A XCP6109 |
2
| Title Normal Position Failed Position Functional State [ INITIAL — FINAL ]
SUBPANEL 3 | () NEG o | AOV-88798 OPEN Elec: CLOSED Air: CLOSED OPEN - CLOSED
| 125V D.C. Subpanel 3 | Elementary Diagram SIZE FSCM NO DWG NO REV
—— e — — — — = - DRATN HOMER B E-1A-1 0
ISSUED SCALE 1:1 | | SHEET 10F 2
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LEGEND:
RB.412 A - CIRCUIT NO.
?.'X‘.’I;”‘ B — NO. COND. & WIRE SIZE
125VDC RE441 C-VOLTS
EK-B1J 1-SI170 (XRP33A-ES) D-B/MITEM
2-
LA - 2 l ELEC PEN E — CONDUIT SIZE
4- (STRL PEN 725A) F — NATURE OF CIRCUIT
) G - WIRE MARKS
RB-412
SIW71X T
2-1-14
125VDC
EK-J2A _
(XVT8879B-SI) R 170 g_ EI)QM Box (XRP33A-ES) RB-441
MC-CONT 4-SI70 sl 27' ELEC PEN
SOL. VALVE FOR - (STRL PEN 725)
XVT8879B <
T
A T
SIW74X
1-4-12
125VDC 3SiTo
SIwe62X EK-B1J -
1-2-12 . 3-
125VDC MC-CONT 4-
RB-412 SIW72X T
2-1-14 CB-436
125\De . SIW61X
i - XPN7125-M 1-7-12
(XVT8879B-SI) 0.75G (XCP6109) ( ) 1712
MC-CONT 3-SI70 5
OPEN LIMIT SW FOR 4-S170 Subpanel 3 MCB TERM PNL
XVT8879B _ P-SI70 1-S170
A 4-S170 P-
T R.
G-
W-
SP (2)
(XCP6107)
RB-412
SIW73X
2-1-14 MCB
125VDC
(XVT8879B-SI) EK-J2A
0.75G
MC-CONT 2-8I70
CLOSE LIMIT SWFOR 4-SI170
XVT8879B B
Title Normal Position Failed Position Functional State [ INITIAL — FINAL ]
AOV-88798B OPEN Elec: CLOSED Air: CLOSED OPEN - CLOSED
Block Diagram SIZE FSCM NO DWG NO REV
DRAWN HOMER B E-1A-2 0
ISSUED SCALE 1:1 | |SHEET 20F 2
8 7 4 3 | 2 | 1




CIRCUIT ANALYSIS WORKSHEET (EX-1B)

ComponentID AOV-8879-B Component Type AOV
Component Description Example 1B
Normal Position Open
Failed Electrical Position Closed
Failed Air Position Closed
Function State 8879B-0-0
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 0O
Cable Analysis
Cable ID Req’d? | MHS? | Fault Consequence | Comments
SIWE1X v LOP-BE FTRO requires Inter-Cable hot short
with (-) conductor
SIW62X Y LOP-BF FTRO
SIW71X Y LOP-BF FTRO
FTRO
SIW72X Y LOP-BF W Requires Inter-cable hot |
SIW73X Y LOP-BF FTRO J short with (+) conductor
SIW74X Y LOP-BF FTRO
SIW79X Y LOP-BF FTRO




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

Equipment Dependencies

None

Comments
Ungrounded 125VDC control circuit

Cable Analysis

Failure Mode(s)

Single
or Power

Double | Circuit | (AC or

Cable ID | Break | Type DC)

Insulation
/ Shield

Grounded?
Aggregate

Intra
Inter
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[————————
125V D.C. Subpanel 3 | MICRO SWITCH - CMC - 910 - AEA-53 -1, PTCC
| ) | $S-SI70 2 POSITION MAINTAINED
POS
SUBPANEL 3 | FU-sizo | 1256 1256
| XCP6109 o—0 O0—O O 00O
| 0000 0—0 00
e I » 34738 34738
X A
CLOSE OPEN
—— e | —
— TBA-56 ¢ XPN7125
r R — c— c— I— ——————— -
| | SS-SI70 |
| mMCB » XCP6107 | A 33 . 33c , _ 33c , _ 330
ll_ | R 3@13 | 8 o—W—o S35
| c 4 SPARE SPARE SPARE SPARE
| | oPEN S8-S170 $S-8170 3) Ss-si70 SSSIT0 |
| XCP6107 XCP6107 XCP6107 XCP6107
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|: P p——————————e el J
SIW62X | SPARE
| O1-¢
SIW71X
| 02-¢ 03 - NOTES:
SIW72X ELECTRICAL PENETRATION
SIW73X | | RESISTORS TO BE MOUNTED ON BLANK TERMINALS.
VALVE TERMINATION BOX 2. FOR SS-SI70 PLUG IN MODULE CONNECTION
SIW74X | —F = ——— —— =11 DIAGRAM SEE DWB. IMS-28-140-54
_—-— — - — - — o | ol 33ac 33bo | 3. FOR LIMIT SWITCH DEVELOPMENT SEE
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—! | REF.(W?271C622 SHEET 387
L TBA-54 @ XPN7125 (IMS-41-012-387-1)
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2
| Title Normal Position Failed Position Functional State [ INITIAL — FINAL ]
SUBPANEL 3 NEG . - X
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| 125V D.C. Subpanel 3 | Elementary Diagram SIZE FSCM NO DWG NO REV
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ISSUED SCALE 1:1 | | SHEET 10F 2
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LEGEND:
RB.412 A - CIRCUIT NO.
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125VDC RB.441 C -VOLTS
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Title Normal Position Failed Position Functional State [ INITIAL — FINAL ]
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CIRCUIT ANALYSIS WORKSHEET (EX-2A)

ComponentID MOV-8112-A

Component Type MOV

Component Description

RCP Seal Water Return Isolation

Normal Position

Failed Electrical Position

Failed Air Position
Function State

Initial Position
Desired Position

BE Code

Closed

As-Is

N/A

8112A-C-O
Closed

Open

RC-8112_FTO

High Consequence Component

Yes [ No

Power Supplies MCC-1B Breaker 11BD Req'd KX

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 \% N LOC-BF

1VAFU-T4D % N LOC-BF

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

1VAFU-TAP 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

Failure Mode(s)

. [Seid
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OO0 |0|0|0O)|0O) 0| GFEHS
O|o(g|jo|d|d|d)]d| Aggregate

O|g|g(ojo|jo|g|o
O|o|g|(ojo|jg|g|o




1 2 | 3 | 5 6 | 74 9 10 1 12 13
MCC-1B BKR 11BD e cLost L sweon | Limit & Torque Switche NOTES
| -
; _wov Mce ! ‘ ! LIMIT SWITCH co:'Bcr PMENT | VALVE 1S &HOWN IN FULLY CLOSED POSITION.
A DEVELO
£ § cont r:::‘/:u ”5:\“:“ FUNCTION 2. FOR MOTOR AND STARTER S1ZE, SEE
- ¢MTS '?‘es‘ 7¥3ﬁ? G= 2 e ;'!3?9 €= T i :E _— °_%%_ PWé B~177586 SHEET I9A.
i . 3 L i 3. CONTACT CLOSES ON CONTAINMENT 1SOLATION.
4 Al
NN 7 byl Fa-’rﬁf-a&i’ﬁaj D-177414 SH.3 ACTUATION SIGNAL. PHASE A
RN RN 7 dree 7! 2 . %M
MOV g MoV o = [ S o = 4, CONTACT OPENS ON TEST OF KGOT RELAY.
g2 €2 i _ePare ]
A ] F= = e e
5 | o]
U 3 pz ce ] — o B %ﬂ?;:
! l o et e wresnusms REFERENCE DRAWINGS
D) LONTROL R 1T IF MECHANICAL
799 péﬁ “H iii;‘;g‘; sccins BuRNG EoRe A-177538 ~ELECTRICAL GENERAL DETAILS AND NOTES
18 OPENING TORQUE SWITCH INTERRUPTS
it e Ao Bo177956 - MeC srEDLLES
%/?V TC TC CYCLE
Lo + ves Im Equipment Dependency - spurious CIS signal
; Y g e - - will cause MOV to spuriously CLOSE. 1,2,3: LOP
©) TN H
c 0 (1) _ () _we_____ % 6, See Notes 3& 4. Hand Switch X1: LOC
42@6: == - =9¢2(<) _gg [4_3_5 M—:'E AR:,YSD BLK com‘r“&{osﬁw.ro o';“ 01: LOC
%TFL IIJE %I:_ cws&Icnen (velouu ; - X 02: LOC
2 A X
"}%7’ Z:c”"-y Y cs B8 -A REMOTE HAND‘::RTCH C1 ) LOC’ S/C-HS
R R Re e = =L ] [ e A C2: LOC
) ) cs mce ‘ .
| w ; RCT C3: LOC
MCC
2L K83 .
il B . o @ . @ ca?| (NOTE ) 2 C4 LOC
- !
w ) DS8045 C5: LOC
= o 2 L1: LOC
2 e R1: LOC
Wio-2 []8 .
7 : ®| U1: NR
MOV-8112-A Yoz wo7 [ SPECIALTCABLE
7 L DETAILYA —————— H
| @
o souee —f— sk —jf—seauw sTcA ¢ SR DA
@;;377 Gussis 520 —f— a2 TBBot-4 ® [[sveem :
3 ——sp  —l—sr R24 R'/CZ\'
% —fp—sp —f—er H 0,82
I o—f—-ep  o—dlose DETAIL SA” uies
L o—ffp—o-sp  o—ffosr — )5 ] ®
- L -LOI- | =F :
EC LOI-F —— - MOV FAC. 1T
,2,3 32
oV [Feg] [ves] [7e] EEZY N 3 %3] __ [F7] [EcA__ [33] © |uw ‘
T - g
service rac[scuemn] vave [ el JMRonROn [TERRIT | oot oreren [P smanon| wanpiuin | songer | accesmonss] pEusvoarion s came| swiTeH Re2 ‘?1“&
o o | wrore o | 155 et micon s | S [arszoooa [WE8 | a0 umoozs Jorsmmaens [ S, TR, ) a
= R23-H
=] - - —
cs
Example: 2 MOV-8112-A BLOCK DIAGRAM
Normal Position: CLOSED Case: 2A
Failed Elec Position: AS-IS Function State: CLOSED - OPEN
eHEeT | oF | sHEETs REV
; M, ’D-|77567 ox
T T 1 - T I - p | = A [ | - | 10 1 | 11 | 12




CIRCUIT ANALYSIS WORKSHEET (EX-2B)

ComponentID MOV-8112-A

Component Type MOV

Component Description

RCP Seal Water Return Isolation

Normal Position

Failed Electrical Position

Failed Air Position
Function State

Initial Position
Desired Position

Closed

As-Is

N/A

8112A-C-C
Closed

Closed

BE Code RC-8112 FTRC

High Consequence Component Yes O 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/0-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/0-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

Failure Mode(s)

. [Seid
Single bt
or Power | 2
Double | Circuit | (AC or 5 Insulation | S E
Cable ID | Break | Type | DC) | © | /sShield | =| = 7150 Table P(x)
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CIRCUIT ANALYSIS WORKSHEET (EX-2C)

ComponentID 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-0-C
Initial Position Open
Desired Position Closed
BE Code RC-8112_FTC
High Consequence Component Yes L[] 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-TAC v N | Loc.BE
1VAFU-T4D Y N LOC-BF
1VAFU-T4F Y N LOC-BF
1VAFU-T4P Y N LOP 3-Phase power cable
1VAFU-TAQ 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

Failure Mode(s)

Single
or Power

Double | Circuit | (AC or

Cable ID | Break | Type DC)

Insulation
/ Shield

Grounded?

Intra
Inter

7150 Table P(x)
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13 g | ACTUATION SIGNAL. PHASE A
N LN/ X VONITOR LIGHT GRouPa] D-1774 14 SH.3
T bee @2 = i ;
’,,M Mov o T 1| 2 4, CONTACT OPENS ON TEST OF KGOT RELAY.
e -] i 2
),_)__)52 - yPc ¢ Pc ; ] &VPRSS CKT
I S—— SPa
3 ) R
1" "!Z & — o oS REFERENCE DRAWINGS B
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i j—r i—ﬁ 3 C e 7550 - HCC SCHEPULES )
?f g Equipment Depernidé€ncy - both off-scheme circuits
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. ) Y work properly - See Notes 3 & 4. uth _
€= 20 ) - o ol s 692{9 TTaITd OVt X1: LOC
nee |, uee s S— 01: LOC, S/O-HS
Azp€= = == = =9¢2(:) { F J H 2010 BLK |CONT P 4|5 D
Ti Ic I'rc CLOSE 4 OPEN| | A X 02: LOC
F J R I eront) & | X
Irc Teqi cl — I‘;‘%"e (eazn = - C1 . LOC
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7 = o U1: NR
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@;;377 Gussis 520 —f— a2 TBBo6-4 ® [[sveem 4
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T z T - T T T - T p I 'y [ | - | 10 1 | 11 [ 1?2




CIRCUIT ANALYSIS WORKSHEET (EX-3A)

ComponentID MOV-8888 Component Type MOV

Component Description Example 3A

Normal Position Open
Failed Electrical Position As-lIs
Failed Air Position N/A
Function State 8888-0-0
Initial Position Open
Desired Position Open
BE Code 8888 FTRO
High Consequence Component Yes [ No
Power Supplies MCC-1DA2Y Breaker 13DG Req’'d 0O
Breaker Req’'d 0O
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
SIC244A Y $/C-HS MOV to close




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

Equipment Dependencies

Comments

Grounded Circuit with individual control power transformer (CPT)

Cable Analysis

Failure Mode(s)

Single
or Power

Double | Circuit | (AC or

Cable ID | Break | Type DC)

Insulation
/ Shield

Grounded?
Aggregate

Intra
Inter

7150 Table P(x)

O|0y0|0y0|0|d| QO] GFEHS

I I I N I O I
I I I N I O I
I I I I O I




8 7 | 6 | 5 4 3 2
| MccC XFMR-P |
1 2
| YOV, | COMPONENT RELATED NOTES
| mcc 48(';"/%0\/ mcc | 01. TO ESF MONITOR LIGHTS, SEE B-208-066, SHT.MI09
21 FU 1 GND - 29 02. TO REDUNDANT LIGHT, SEE B-208-095, SHT. SI88
| —o—— T} ’ o ° | 03. TO NORMAL INDICATING LIGHTS ON POWER LOCKOUT,
Mcc MCC XPVRS |———————— —L— mcc | SEE B-208-095, SHT. 5130
l — e — — - | McC 04. SET 90% (+5% / -0%) OPE
| r 173300 | | | o arc | 05. SETAT1
| 28 /ﬁ/ 29 | B : 80-a4 | 353127, 1pps1| g3. | 23 | |
O O . [ C
e | e ! 1/|/I|/1A | AN_Vg ! /I/II/ ,\I
MCC MCC XPN7108 XPN7108 MCC
| MCC | | XvesasA | | | XCP6107 | Mcc MCC |
| | || | | GENERAL DRAWING NOTES
| 331C | SSSI27 U rpna3) 05, | 04 42-C A. REFERENCE WESTINGHOUSE DWG 271C622 SHT. 398, (IMS-41-012-398)
| | -r—m/l/ss | N——E?H%I—c i o Y | B. DEVICES INDICATED IN ‘MCC’ ARE LOCATED IN
| XVG8883A || wepe1oa] o V7108 mcc MCC XMC1DA27 UNIT#13DG; POWER SUPPLIED VIA UNIT 13AC
| | | | C. FOR LIMIT SWITCH DEVELOPMENT, SEE B-208-002, SHT. 01
| el (SSSI27 T inn 491 1. | . 42-C 42-0 | LAST WIRE MARK NUBMER “22”
TBD-48 12 , 2A5 |
l T2 T3 l 4 4A XPN7108 3@4 IXPN7108 ' MCC /I/i/ I\’ l
| XVG8888A XVG8888 XCP6107 mcc
I_ | NOTE 04 A] | |
MOV-88as 55527 L 1on a1 10 | re 42-0 |
L | ,F o Ty o an
6 'XPN7108 ! mcc N l SIC 241A
XV’\‘GgTEBEEB(E)BSA XCP6107 | mcc | i "~
—_ — e — o — — o — — — — . C 242
M TBD-52 RESSTOX TBD-52 e j}:vﬂ__m TBD-50 SIC 243A
XPN7108 XoNTT08 XPN7108 AA XPN7108 ‘
XCP6107 XCP6107 m44A
MOV-8888
42-C 42-C 42-0 42:0
2-11 2-12  2-13 2-14 230 231 232 2-33 SS-S127
| | ;l | | | ;l | 1 2 5 6 1 2 5 6 1 2 5 6
SPARE SPARE SPARE SPARE Q @) 'e) 'e) Q @) Q [e) 'e) 'e) Q [e)
O O O o O O O O
7
33A0 3380 33A0 33A0 3 4 7 8 3 4 7 8 3 4 8
_| |_ 7HL _| |_ _| |_ CLOSE OPEN
2 2A 3 3A 9 9A 10 | I'10a
SPARE TO SI30 SPARE SPARE MICROSWITCH CMC #910-PGD-53-3, PTCC
NOTE 03 SPRING RETURN OPEN AND CLOSE TO NORMAL
3380 3380 33BC 33BC 33AC 33AC MTR HTR
11;| | 11A 1z7| | 12A 13?' | 13A 147l | 14A 15 | | 15A 16 | | 16A = CHANNEL A
SPARE SPARE MON LT SPARE TO SI30 SPARE SPARE
NOTE 01 NOTE 03 NUCLEAR SAFETY RELATED
33A0 33A0 33AC 33AC 33BC 33BC 33BC 33BC
SPARE SPARE SPARE SPARE SPARE SPARE SPARE SPARE
Title Normal Position Failed Position Functional State [ INITIAL — FINAL ]
CHANNEL “B” CONTACTS MOV-8888 Solution OPEN Elec: AS-IS Air: N/A OPEN - OPEN
STEM MOUNTED LIMIT SWITCH Elementary Diagram — — —
DRAWN HOMER B E-3A-1 0
ISSUED SCALE SHEET 10F2
8 7 6 5 4 3 2




8 7 | 6 | > 4 | 3 2 1
N U CLEAR A VIA PB-SIG, PB-SI5 & PG-SI4, PB-S148
SA F ETY A VIA PB-SI10, PB-SI9 & PB-SI8, PB-S14-9, XX-3485A, 3486A, 3487A, 3488A & 3489A
A TYPING NOTE 2 (SS-200-105) ( )#8
AB-412 o5
- BLANK CIRCUITS : SIC244 THRU SIC250
sicasta N/ AB-412 1}
(XMC1DA27-ES) g§9X3F % SI127 | (xvGssssa-si) NEXT CIRCUIT : SIC251
ENGINEERED 2.0G 3- l LOW HEAD TO COLD
SAFETY AP-PWR > LEG CROSS TIE
FEATURES VALVE 8888A
MCC 1DA27 =
UNIT 13DG —> 066 SH. W44
6- SI27 095 SH. C27 SIC 241A
11-
SIC 242A
SIC242A
1-7-12 /2\ 4 5P SIC 243A
ERBIL Sic 244A
1.25G 15-
AC-CONT
3-S127 g 1%
5- 2 SP
2 SP 6-
6- - 10- -
i'%zlff 10- CB-448 i% CB-486
-10- 11- SIC244A } '
%ﬁgi\*.llm 12- (XPN7108-MC) %'210({}12 iﬁ v (XCP6107) LZG—EEIi'CUIT NO.
: %g MCB TERM PNL - B — NO. COND. & WIRE SIZE
AC-CONT v > MCB C—VOLTS
> D-B/M ITEM
E — CONDUIT SIZE
F — NATURE OF CIRCUIT
G — WIRE MARKS
Title Normal Position Failed Position Functional State [ INITIAL — FINAL ]
CHANNEL A MOV-8888 Solution OPEN Elec: AS-IS  Air: N/A OPEN - OPEN
Block Diagram SIZE | FSCMNO DWG NO REV
DRAWN HOMER B E-3A-2 0
ISSUED SCALE SHEET 20F2
8 7 6 | 5 4 3 2 1




CIRCUIT ANALYSIS WORKSHEET (EX-3B)

ComponentID MOV-8888 Component Type MOV

Component Description Example 3B

Normal Position Open
Failed Electrical Position As-lIs
Failed Air Position N/A
Function State 8888-0-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 0O
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

Failure Mode(s)

Single
or Power

Double | Circuit | (AC or

Cable ID | Break | Type DC)

Insulation
/ Shield

Aggregate

Grounded?
Intra
Inter

7150 Table P(x)

O|0y0|0y0|0|d| QO] GFEHS

I I I N I O I
I I I N I O I
I I I I O I




8 7 | 6 | 5 4 3 1
| MccC XFMR-P |
1 _w— 2
| | COMPONENT RELATED NOTES
| mcc 48(';"/%0\/ mcc | 01. TO ESF MONITOR LIGHTS, SEE B-208-066, SHT.MI09
21 FU 1 GND - 99, 02. TO REDUNDANT LIGHT, SEE B-208-095, SHT. SI88
| —o—— T} ’ o ° | 03. TO NORMAL INDICATING LIGHTS ON POWER LOCKOUT,
Mcc MCC XPVRS ———————— —L— mcc | SEE B-208-095, SHT. 5130
l — e — — - McC 04. SET 90% (+5% / -0%) OPE
| r 173300 | | | o arc | 05. SETAT1
28 |49 29 | B W 8D-44 | 352127, 1p.s1]| 3. | 23 |
l M?:c /I/i/ M?:c K Yl/i/lA i XPN7108 7@8 lXPN7108 ' MCCC /I/i/ ,\’ l
| mcc I | xvesssa | | XCP6107 | McC  Mcc |
| | || | | GENERAL DRAWING NOTES
| 331C | SSSI127 Y rpna3) 05, | 04 42-C A. REFERENCE WESTINGHOUSE DWG 271C622 SHT. 398, (IMS-41-012-398)
| | -'—m/l/ss i u——!?H%ﬂ—c —o b | B. DEVICES INDICATED IN ‘MCC’ ARE LOCATED IN
| XVG8883A || wepe1oa] o V7108 mcc MCC XMC1DA27 UNIT#13DG; POWER SUPPLIED VIA UNIT 13AC
| | | | C. FOR LIMIT SWITCH DEVELOPMENT, SEE B-208-002, SHT. 01
| T804 | o227 ' 1gp.ag| 10. | )s 4|2'C 42-0 | LAST WIRE MARK NUBMER “22”
| TL T2 T3 | : a3 0 08'“3@4_! s 1 ioc A \ |
| XVG8888A XVG8888 XPN7108) - epe107] (T M MCC
I B 1 | *Nore os A | |
MOV-8888 ss-si27' | s | 42-0 |
—f—o—e——(] | SIC 241A
4 P 6~ 'XPN7108 I mcc N
XVG8888A XCP6107 MCC
NOTE 05 R SIC 242A
M TBD-52 RESSTOX TBD-52 L e {Vﬂ__- TBD-50 SIC 243A
XPN7108 XoNTT08 XPN7108 AA XPN7108 ‘
XCP6107 XCP6107 m44A
MOV-8888
42-C 42-C 42-0 420
2-11 2-12 213 2-14 230 231 232 2-33 3555127
|| ;ll || ;ll 1 2 5 6 1 2 5 6 2 5 6
SPARE SPARE SPARE SPARE Q @) 'e) 'e) Q @) Q [e) 'e) Q [e)
@] @] @] O O @] O O
33A0 3380 33A0 33A0 3 4 7 8 3 4 7 8 4 7 8
_| |_ 7HL _| |_ _| |_ CLOSE OPEN
2 2A 3 3A 9 9A 10 | I'10a
SPARE TOSI30 SPARE SPARE MICROSWITCH CMC #910-PGD-53-3, PTCC
NOTE 03 SPRING RETURN OPEN AND CLOSE TO NORMAL
3380 3380 33BC 33BC 33AC 33AC MTR HTR
11;| | 11A 1z7| | 12A 13?' | 13A 147l | 14A 15 | | 15A 16 | | 16A = CHANNEL A
SPARE SPARE MON LT SPARE TO SI30 SPARE SPARE
NOTE 01 NOTE 03 NUCLEAR SAFETY RELATED
33A0 33A0 33AC 33AC 33BC 33BC 33BC 33BC
SPARE SPARE SPARE SPARE SPARE SPARE SPARE SPARE
Title Normal Position Failed Position Functional State [ INITIAL — FINAL ]
CHANNEL “B” CONTACTS MOV-8888 OPEN Elec: AS-IS Air: N/A OPEN - CLOSED
STEM MOUNTED LIMIT SWITCH Elementary Diagram — — —
DRAWN HOMER B E-3B-1 0
ISSUED SCALE SHEET 10F2
8 7 6 5 4 3 1




8 7 | 6 | > 4 | 3 2 1
NUCLEAR A VIA PB-SIG, PB-SI5 & PG-SI4, PB-S148
SA FETY A VIA PB-SI10, PB-SI9 & PB-SI8, PB-S14-9, XX-3485A, 3486A, 3487A, 3488A & 3489A
A TYPING NOTE 2 (SS-200-105) ( )#8
AB-412 095-N4
- BLANK CIRCUITS : SIC244 THRU SIC250
sicasta N/ AB-412 1}
(XMC1DA27-ES) g§9X3F % SI127 | (xvGssssa-si) NEXT CIRCUIT : SIC251
ENGINEERED 2.0G 3- l LOW HEAD TO COLD
SAFETY AP-PWR > LEG CROSS TIE
FEATURES VALVE 8888A
MCC 1DA27 =
UNIT 13DG —> 066 SH. W44
6- SI27 095 SH. C27 SIC 241A
A 11- SIC 242A
SIC242A
1-7-12 4 5P SIC 243A
ERBIL Sic 244A
1.25G 15-
AC-CONT
g- SI127
g' SI127 2Sp
2 SP 6-
6 10-
SIC243A 10- CB-448 i% CB-486
120V 11- (XPN7108-M() | $1€2448 22 LEGEND:
EK-BIM 2. 120V 15- v (XCP6107) A - CIRCUIT NO.
i 15, MCB TERM PNL B — NO. COND. & WIRE SIZE
AC-CONT v > MCB C—VOLTS
> D-B/M ITEM
E — CONDUIT SIZE
F — NATURE OF CIRCUIT
G — WIRE MARKS
Title Normal Position Failed Position Functional State [ INITIAL — FINAL ]
CHANNEL A MOV-8888 OPEN Elec: AS-IS  Air: N/A OPEN - CLOSED
Block Diagram SIZE | FSCMNO DWG NO REV
DRAWN HOMER B E-3B-1 0
ISSUED SCALE SHEET 20F2
8 7 6 | 5 4 3 2 1




CIRCUIT ANALYSIS WORKSHEET (EX-4A)

Component ID AOV-2869-A Component Type
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 0O
Subpanel 12 Breaker FU-MS43 Req’'d 0O

Cable Analysis

Cable ID Req’d? | MHS? | Fault Consequence | Comments
MSW201A - - NR
MSW202A Y Y S/0O-HS
MSW203A Y Y S/O-HS
MSW204A Y Y S/0O-HS
MSW205A - - NR
MSW277A - - NR
MSW278A Y Y S/0O-HS
MSW231B Y Y S/0O-HS
MSW232B Y Y S/0O-HS
MSW233B Y Y S/0O-HS
MSW234B Y Y S/0O-HS
MSW235B Y Y S/0O-HS
MSW236B Y Y S/O-HS




Cable ID Req’d? | MHS? | Fault Consequence | Comments
MSW237B Y Y S/0O-HS

MSW238B - - NR

MSW266B Y Y S/0O-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 Anal

Sis

Cable ID

Single
or
Double
Break

Circuit
Type

Power
(ACor
DC)

Insulation
/ Shield

Grounded?

Failure Mode(s)

Aggregate

Intra
Inter

7150 Table

P(x)

O|0y0|0y0|0|0d| Q| GFEHS

I I I N I O I
I I I I O I
I I I I O I




| 7 6 5 | 4 | 3 2 1
________ |
| 125vD.C. | TBA-24 OXPN7135
| Mass 7 | 1Al 1C\| 10| msaox
- | NOTEG 1 AT c T~ D XCP6114 MICRO SWITCH — CMC — 910 — PGD — 53 -3, PTCC
| oA Fumsao | TBA.25 OXPNT135 SS-MS40 3 POS. SPRING RETURN TO CTR.
| | s XCp6114 | SPARE COMPUTER  SPARE 1258 125 6 1256
2 Y1954D o—o 0—0 0—° o0—o
| P 3398 [3998] (3998
| SEPARATION GROUP X 8 1
| — — — — — — o— — o— o oo ﬂ
| TBA-13 0 XPN7115 r 1# MS40X MCB B CLOSE AUTO OPEN
| | ,< Xcpei1a |
b SS-MS40
| | XCP6114 |
R 313 |
| | W) 33a0 33bc 33bc
| OPEN SS-MS40 SS-MS40 SS-MS40 SS-MS40 SS-MS40 | o< o oo oHf o
| | XCP6114 AUTO XCP6114 XCP6114 XCP6114 XCP6114 | SPARE SPARE SPARE
e e e il s . e — — c—) — — — — c— — c— c— — c— — — c— c— — c— — -
| c
TBA-17 O XPN7115 SS-MS40 SS-MS40 33ac 33bo
| TBA-15 @ XPN7145 " —mTo T T T T T T T T T T T T T T - ‘i XPN7115 o—— o« o owtno
02 - 1 2 7 '8
| O1-¢ TBA-16 | SPARE SPARE MONIIETSOFR T SPARE
| [TB626-3 0 XPN7010 | | e
| | 9 K623 | SHT. Mi41
| 10 XPN7010 TBA-16
| NOTE2 | |
___________ R
| rBe26-42 xPN7O10, TBA-11 © XPN7115
| . 03
| TBA-18 O XPN7115
| 06 -9 MSW201A NOTES:
| e T T T T T T T — — ‘MSW202A
ao 33ac 33bo 1. R1=1950Q, R2=1600Q RESISTORS TO BE MOUNTED ON
| | VALVE ¥ VALVE VALVE | MSW203A BLANK TERMINALS.
| | XVT-2869A VT-2869A XVT-2869A | 2. K623 CONTACT OPENS ON MAIN STEAM LINE A
MSW204A BYPASS ISOLATION.
| == T —fF - ———— — = — - 204A 3. FOR SS-MS40 PLUG IN MODULE CONNECTION
MSW205A DIAGRAM SEE DWG. IMS-28-140-61
| | | 4. FOR LIMIT SWITCH DEVELOPMENT SEE
T et | DWG. 8-208-002, SHEET 01.
| 20-A _ ENERGIZE SOV-20A MSW277A 5. TO OPEN MAIN STEAM LINE BYPASS ISOLATION
| | VALVE  TO OPEN | VALVES BOTH SOLENOIDS 20-A AND 20-B MUST BE
XVI-2869A  NOTE5 __ __ __ __ __ 'MSW278A 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
| TBA-19 & XPN7115
| | 4 1 SEPARATION GROUP A
6| | EU:MS40 |
| | XCP6114 NUCLEAR
| 2 | SAFETY
— — RELATED
| | Title Normal Position Failed Position Functional State [ INITIAL — FINAL ]
| NEG | 2869A AOV-2869A CLOSED Elec: CLOSED Air: CLOSED CLOSED- CLOSED
L __ NOTE6__ ___ __ __ Elementary Diagram SIZE FSCM NO DWG NO REV
Subpanel 11 p— COVER B E-4A-1 0
ISSUED SCALE 1:1 | | SHEET 10F4
| 7 6 5 4 3 | 2 | 1




8 7 6 5 4 3 | 2 1
125V D.C. @ SELECTOR SW. — UNIT CAT. # OT1V9C — CAM #9
(+) POS $S-MS43 3 POS. SPRING RETURN TO CTR, STANDARD HANDLE.
NOTE 5 FU-MS43 v 1 256 1 256 125 6
6A XCP6114 wzm MSW236B O O 0O o—0O 0O o—0 O O
o—0 O O O 0O 0O O O 0O
P. MSW232B  MSW237B 3478 347 8 3478
i X A
C\ {oYsXe)
TBA-45 & XPN7119 ‘MsSw233B MSW238B CLOSE AUTO OPEN
N MSW234B ‘MSW266B
Q
OPEN ss-Ms43  AuTo Tyl ss-ms43 ‘MSW235B  MSW267B
XCP6114 OPEN 5 X XCP6114 SS-MS43 SS-MS43 . 33bc,
s p fro o—lfe olbiFho
SPARE SPARE SPARE
TBA-46 XPN7119 TBA-47 XPN7119 (TYPICAL
EACH VALVE)
03-
o1 c33ac b A33ch
o< o oo
) TB626-3 ¢ XPN7020 TB626-5 0 XPN7020 TB626-7 O XPN7020 SPARE SPARE
9\ K623 1 K623 13 K623 TYPICAL EACH VALVE
10 < XPN7020 12 TS XPN7020 1478 XPN7020
NOTE 3 NOTE 3 33ac 33bo 33a0
NOTE 3 E F A B E F
TB626-4 © XPN7020 TB626-6 © XPN7020 TB626-8 O XPN7020 °-<<—| I—»-O °-<<7|/|/—»-° 0-«—| I—»-o
04 - 06 - SPARE SPARE SPARE
TBA-50 0 XPN711
o TBA-48 .0. XPN7119 TBA-49 ©. XPN7119 o TYPICAL EACH VALVE
c G c
33bo 33a0 33a0 33bo 33a0
XVT-2869A VT-2869A JXVT-2869B XVT-2869C VT-2869C NOTES:
H D : H DT
o7 - - e ] e 09 -
“““ 1. FOR SS-MS43 PLUG IN MODULE CONNECTION
DIAGRAM SEE DWG. IMS-28-140-121 (LOWER).
20-B 20-B 2. FOR LIMIT SWITCH DEVELOPMENT SEE
VALVE ENERGIZE TO OPEN ENERGIZE TO OPEN VALVE ENERGIZE TO OPEN DWG. 8-208-002, SHEET 01.
XVT-2869A XVT-2869C 3. K623 CONTACTS OPEN ON MAIN STEAM BYPASS
ISOLATION.
NOTE 4 i NOTE 4 4. TO OPEN MAIN STEAM LINE BYPASS ISOLATION
02 - VALVES BOTH SOLENOIDS 20-A AND 20-B MUST BE
ENERGIZED, SEE B-817-002.
6. FOR APPENDIX R POWER DISCONNECT SWITCHES
TBA-51 ¢ XPN7119 DS-17 IN XPN7106 AND DS-3 ON XCP6113 SUBPANEL
19A, REFER TO ONE LINE DIAG. E-206-080
4
6A FU-MS43
XCP6114
) 2| Bl SEPARATION GROUP B
NUCLEAR
FC +D A A M SAFETY
) NEG | RELATED
NOTE 5 Title Normal Position Failed Position Functional State [ INITIAL — FINAL ]
2869A.B,C AOV-2869A CLOSED Elec: CLOSED Air: CLOSED CLOSED - CLOSED
Elementary Diagram SIZE FSCM NO DWG NO REV
DRAWN HOMER B E-4A-2 0
ISSUED SCALE 1:1 | |SHEET 20F4
8 7 6 5 4 3 | 2 | 1




8 7 6 5 4 3 2 | 1
SAFETY H
MSW277A G
(XCP 6114) P (XCP 6114)
125VDC
CHANNEL A L
MCB {9_1 Subpanel 11 IB-436
125VDC
F'
) 'MSW201A CB-436 "MSW202A
CB-436 17 1512 /\ 1-MS40 B
(XPN7010-SG) | 125VDC et 3-
soLID STATE | EK-B1G 1-MS40 (XPN7115-MC) | 1 0G 4-
PROT. SYS. CAB. | AC-XVM2869A 3-MS40 MCB TERM PNL | AC-XVM2869A 2- E
6- IB-436
TRAIN A « 4114
(OUTPUT SECT.) T T 125VDC ;:MS40 (XVT2869A-MS)
() g';;‘éA 5 l HERMETIC CONN. —
SPLICE BOX . i AT OPEN LIM. SW.
MS 21 AC-XVM2869A 6- ,|  FOR XvT2869A
T -TRAIN A D
IB-436 MSW203A
1-4-14 L
(XVT2869A-MS) | oy os 1-MS40 MSW205A A IB-436
HERMETIC 0.75G 6-MS40 125VDC (XVT2869A-MS)
CONNECTOR AT | AC-XVM2869A 2P EK-J2A HERMETIC CONN.
SOL. VALVE 20A. [+ - 0.75G 4-MS40 | AT CLOSE LIM. SW. c
AC-XVM2869A 6-MS40 FOR XVT2869A
> -TRAIN A
T I
— 066-W17 —> 066-W17
LEGEND: B
A — CIRCUIT NO.
B — NO. COND. & WIRE SIZE
C - VOLTS -
A VIA XX-3518A D - B/M ITEM
E — CONDUIT SIZE Title Normal Position Failed Position Functional State [ INITIAL - FINAL ]
F — NATURE OF CIR IT AOV-2869A CLOSED Elec: CLOSED Air: CLOSED CLOSED - CLOSED
A VIA XX-3567A u OF CIRCU Block Diagram SIZE FSCM NO DWG NO REV A

G — WIRE MARKS

DRAWN

HOMER

B

E-4A-3

0

ISSUED

SCALE 1:1 |

|SHEET

30F4

| 1



8 7 6 5 | 4 3 2 | 1
CHANNEL B NUCLEAR
H
IB-436 IB-436 SAF ETY
IMSW231B ‘Msw235B IB-436
XVT2869A-Ms) |1-4-14 4-1-14 8-MS43 RELATED -
( ) 125VDC B-MS
HERMETIC 125vDC 8-MS43 (XVT2869B-MS)
VFC-135 2SP EK-J2A HERMETIC CONN.
CONNECTOR AT |0.75G 7-MS43 0.75G 1-MS43 | AT OPEN LIM. SW.
SOL. VALVE 208 |BC-XVM2869A o N1S43 AC-XVM28698 >MS43 | For xvT2869B G
T T T T -TRAIN B
1B-436 I
MSW232B /5. MSW236B ~ /1\ /2\ /3\ /A |gss
] 2-1-14 & 1-4-14 4-1-12 ]
(XXIE?;%?IE"S) 125VDC 125VDC g mgﬁ (XVT2869C-MS)
EK-J2A & VFC-135 EK-J2A - HERMETIC CONN
SOL. VALVE 20B |BC-XVM2869B 2-MS43 AC-XVM2869C 6-MS43 FOR XVT2869C
T T T T -TRAIN B -
IB-436 ()
¥§W4 14& VANVANIN SPLICE BOX
XVT2869C-MS -2- -4- )
( ) |42svDC WS 24 MSW237B A 1-MS43 5 436 MSW238B CB-436 E
HERMETIC 2-MS43
EK-B1G & VFC-135 1-7-12 1-4-12
CONNECTOR AT 0.75G 9-MS43 125VDC 2SP 125VDC 3-MS43 (XPN7020-SG)
SOL. VALVE 20B |BC-XVM2869C 2.MS43 EK-BIL 4- (XPN7119-MC) EK-BIL 4- SOLID STATE -
< 1.25G ] - 5- PROT. SYS. CAB.
T T BC-XVM2869A,B&C MCB TERM.PNL | BC-XVM2869A,B&C . —TRAIN B
IB-436 MSW234B > > (OUTPUT SECT.)
4-1-14 1-MS43 ' ! ! ! D
(XVT2869A-MS) | 125VDC
EK-J2A 4-MS43
HERMETIC _10.756 7-MS43 25P
ggg“'lf_fNTlos'fNAT BC-XVM2869A 7-MS43 |1VIgV1VZZUU!" P.MS43 —
T T (XCP6114)  125VDC 2-MS43 - (XCP6114)
MCB N e Subpanel 12
P-MS43 '1\"2_“1“225’ B C
1-MS43 125VDC
3-MS43 LEGEND:
A VIA XX-2139B 6SP A — CIRCUIT NO. —
B — NO. COND. & WIRE SIZE
A VIA XX-2451B C - VOLTS
D - B/M ITEM B
A VIA XX-3570B E — CONDUIT SIZE
F — NATURE OF CIRCUIT
A SPLICE 4-1-14 WIRES, (EKJ9A), TO 1-4-12 WIRE IN SB-MS49 G - WIRE MARKS |
/ ; \ VIA SB-MS131, CABLE FROM SB-MS131 TO e o POSi(t?IiOSED FE]chF-’OSicml)_nOSED Air: CLOSED FuncnongLSggED[-lNgllfgngSL]
i H SIZE FSCM NO DWG NO REV
SOLENOID IS 1-4-14 (VFC-135) gggkzggz':\am .
A VIA SB-MS127. CABLE FROM SB-MS127 TO 5 E4Ad 0
DRAWN HOMER
SOLENOID IS 1-4-14 (VFC-135) — — ] foreer o
8 | 7 | 6 5 4 3 | 2 | 1



CIRCUIT ANALYSIS WORKSHEET (EX-4B)

Component ID AOV-2869-A Component Type
Component Description Example 4B
Normal Position Closed
Failed Electrical Position Closed
Failed Air Position Closed
Function State 2869A-C-0
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
MSW?201A 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
MSW2378 Y N LOC-FTO
MSW238B Y N LOC-FTO
MSW266B Y N LOC-FTO
MSW2678 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 Anal

Sis

Cable ID

Single
or
Double
Break

Circuit
Type

Power
(ACor
DC)

Insulation
/ Shield

Grounded?

Failure Mode(s)

Intra
Inter
Aggregate

7150 Table

P(x)

O|0y0|0y0|0|0d| Q| GFEHS

I I I N I O I
I I I I O I
I I I I O I




| 7 | 6 5 | 4 | 3 2
________ |
| 125V D.C. | TBA-24 OXPN7135
| Mass 7 | 1Al 1C\| 10| msaox
T | NOTEG 1 AT c T~ D XCPé114 MICRO SWITCH — CMC — 910 — PGD - 53 -3, PTCC
| on ] Fumsao | TBA.25 OXPNT135 SS-MS40 3 POS. SPRING RETURN TO CTR.
| | s XCp6114 | SPARE COMPUTER  SPARE 125 6 125 6 125 6
- — - — — 2 Y1954D 00 0 o 0—0 0o 0 0 00
| P 3398 [3998] (3998
| SEPARATION GROUP X
I Bl CLOSE adro OPEN
| TBA-13 ¢ XPN7115 | # MS40X MCB | s
XCP6114
l b SS-MS40
| | XCP6114 |
| r @ |
l \\WJ 33ao0 33bc 33bc
| OPEN SS-MS40 AUTO SS-MS40 $S-MS40 SS-MS40 Ss-Ms40 | o< o oo oHf o
| | XCP6114 XCP6114 XCP6114 XCP6114 XCPe11a | SPARE SPARE SPARE
e e e b e e c— o— — — o—g— — — — o— o— — — — — — e —
| T
| TBA-17 o XPN7145 |\ | _ 1 __ _ SS-MS40 S$S-MS40 33ac 33bo
l TBA-15 0 XPN7115 o2 | XPN7115 4 0 7| |8 0 o_«_| |_»'° o~¢ I Fi)—o
o1-¢ . TBA-16 | SPARE SPARE ESF SPARE
| [TB626-3 0 XPN7010 | | N CPor0d
| | 9 K623 | SHT. Mi41
| 1078 XPN7010 TBA-16
| NOTE2 | |
| i TB626-40 XPN7010, — — T~ -~ 1 .-~~~ 7 - -
| 06 -¢
| 'MSW201A NOTES:
| — = = ‘MSW202A
33bo 1. R1=1950Q, R2=1600Q RESISTORS TO BE MOUNTED ON
VALVE MSW203A BLANK TERMINALS.
: XVT-2869A : 2. K623 CONTACT OPENS ON MAIN STEAM LINE A
MSW204A BYPASS ISOLATION.
| — = — - 204A 3. FOR SS-MS40 PLUG IN MODULE CONNECTION
DIAGRAM SEE DWG. IMS-28-140-61
| ! MSW205A 4. FOR LIMIT SWITCH DEVELOPMENT SEE
T e DWG. 8-208-002, SHEET 01.
| 20-A MSW277A 5. TO OPEN MAIN STEAM LINE BYPASS ISOLATION
| | VALVE ‘ VALVES BOTH SOLENOIDS 20-A AND 20-B MUST BE
XVT-2869A NOTES 'MSW278A 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
| TBA-19 0 XPN7115
| | 4 1 SEPARATION GROUP A
6 || EU:MS40 |
| | XCP6114 NUCLEAR
2 | SAFETY
— — | RELATED
| | Title Normal Position Failed Position Functional State [ INITIAL — FINAL ]
| NEG | 2869A AOV-2869A CLOSED Elec: CLOSED  Air: CLOSED CLOSED- OPEN
L __ NOTE6__ ___ __ __ Elementary Diagram SIZE FSCM NO DWG NO REV
Subpanel 11 p— COVER B E-4B-1 0
ISSUED SCALE 1:1 | | SHEET 10F4
| 7 6 5 4 3 | 2 |




8 7 6 5 4 3 | 2 1
125vD.C. (@ SELECTOR SW. — UNIT CAT. # OT1V9C — CAM #9
(+) oS $S-MS43 3 POS. SPRING RETURN TO CTR, STANDARD HANDLE.
NOTE 5 FU-MS43 : 1256 1256
6A | | teoerts 'MSW231B.  MSW236B 3338 |83 3338
o—0 O O 0O 0 0 O O O 0—O
P.- MSW232B  IMSW237B 347 8 34738 347 8
X 4 A
SW238IR
TBA-45 O XPN7119 (MSW233B] MSW238B CLOSE AUTO OPEN
N » MSW234B -‘MSW266B-
Q
opEN A 8S:Msa3  AuTO aL ss-msas ‘MSW235B  MSW267B
XCP6114 OPEN 2 X XCP6114 $S-MS43 $S-MS43 < 33bc,
: p Ho ik~ oiatio
SPARE SPARE SPARE
TBA-46 XPN7119 TBA-47 XPN7119 (TYPICAL
EACH VALVE)
03 -
33ac 33bc
01 L c D A B
§ o o oo
) TB626-3 ¢ XPN7020 TB626-5 0 XPN7020 TB626-7 O XPN7020 SPARE SPARE
9\l Ke23 1 K623 13 K623 TYPICAL EACH VALVE
10 < XPN7020 12 ]S XPN7020 147TS XPN7020
NOTE 3 NOTE 3 33ac 33bo 33a0
NOTE 3 E F A B E F
TB626-4 O XPN7020 TB626-6 © XPN7020 TB626-8 @ XPN7020 o« o oo o ro
04 - 06 - SPARE SPARE SPARE
TBA-50 0 XPN711
TBA-48 O XPN7119 : TBA-49 0. XPN7119 o TYPICAL EACH VALVE
G c G L G c
33bo 33a0 ' 33a0 33bo 33a0
XVT-2869A VT-2869A XVT-2869B XVT-2869C VT-2869C NOTES:
H D HEZ o5 H D T
o7. - y 09 -
B 1. FOR SS-MS43 PLUG IN MODULE CONNECTION
DIAGRAM SEE DWG. IMS-28-140-121 (LOWER).
20-B 20-B 2. FOR LIMIT SWITCH DEVELOPMENT SEE
VALVE ENERGIZE TO OPEN ENERGIZE TO OPEN VALVE ENERGIZE TO OPEN DWG. 8-208-002, SHEET 01.
XVT-2869A XVT-2869B XVT-2869C 3. K623 CONTACTS OPEN ON MAIN STEAM BYPASS
ISOLATION.
NOTE 4 i NOTE 4 4. TO OPEN MAIN STEAM LINE BYPASS ISOLATION
02- VALVES BOTH SOLENOIDS 20-A AND 20-B MUST BE
ENERGIZED, SEE B-817-002.
6. FOR APPENDIX R POWER DISCONNECT SWITCHES
TBA-51 © XPN7119 DS-17 IN XPN7106 AND DS-3 ON XCP6113 SUBPANEL
19A, REFER TO ONE LINE DIAG. E-206-080
4
oA || FU-Ms43
XCP6114 n
2 SEPARATION GROUP B
NUCLEAR
ro 4P+ AD—D<+A— SAFETY
) NEG RELATED
NOTE 5 _ E— _
Title Normal Position Failed Position Functional State [ INITIAL — FINAL ]
2869A.B,C AOV-2869A CLOSED Elec: CLOSED Air: CLOSED CLOSED - OPEN
Elementary Diagram SIZE FSCM NO DWG NO REV
DRAWN HOMER B E-4B-2 0
ISSUED SCALE 1:1 | |SHEET 20F 4
8 7 6 5 4 3 | 2 | 1




8 7 6 5 4 3 2 | 1
SAFETY H
MSW277A G
(XCP 6114) P (XCP 6114)
125VDC
CHANNEL A L
MCB ‘2"_9_12 Subpanel 11 IB-436
125VDC
F'
) 'MSW201A CB-436 "MSW202A
CB-436 T 1512  /\ 1-MS40 B
(XPN7010-SG) | 125VDC et 3-
soLID STATE | EK-B1G 1-MS40 (XPN7115-MC) | 1 0G 4-
PROT. SYS. CAB. | AC-XVM2869A 3-MS40 MCB TERM PNL | AC-XVM2869A 2- E
6- IB-436
TRAIN A ) 4114
(OUTPUT SECT.) T T 125VDC ;:MS40 (XVT2869A-MS)
() g';;‘éA 5 l HERMETIC CONN. —
SPLICE BOX . i AT OPEN LIM. SW.
MS 21 AC-XVM2869A 6- ,|  FOR XvT2869A
T -TRAIN A D
IB-436 MSW203A
1-4-14 L
(XVT2869A-MS) | oy os 1-MS40 MSW205A A IB-436
HERMETIC 0.75G 6-MS40 125VDC (XVT2869A-MS)
CONNECTOR AT | AC-XVM2869A 2SP EK-J2A HERMETIC CONN.
SOL. VALVE 20A. [+ - 0.75G 4-MS40 | AT CLOSE LIM. SW. c
AC-XVM2869A 6-MS40 FOR XVT2869A
> - TRAIN A
T I
— 066-W17 —> 066-W17
LEGEND: B
A - CIRCUIT NO.
B — NO. COND. & WIRE SIZE
C-VOLTS -
A VIA XX-3518A D - B/M ITEM
E — CONDUIT SIZE Title Normal Position Failed Position Functional State [ INITIAL - FINAL ]
F — NATURE OF CIR IT AOV-2869A CLOSED Elec: CLOSED Air: CLOSED CLOSED - OPEN
A VIA XX-3567A U O C CU B|OCk Diagram SIZE FSCM NO DWG NO REV A

G — WIRE MARKS

DRAWN

HOMER

B

E-4B-3

0

ISSUED

SCALE 1:1 |

| SHEET

30F4

| 1



8 7 5 | 4 3 2 | 1
CHANNEL B NUCLEAR
H
IB-436 IB-436 SAF ETY
S ‘MSw235B i
wswia s RELATED |
(XVT2869A-MS) 8-MS43
HERMETIC 125VDC 125VDC 8.MS43 (XVT2869B-MS)
VFC-135 2SP EK-J2A HERMETIC CONN.
CONNECTOR AT |0.75G 7 MS43 0.75G 1-MS43 | AT OPEN LIM. SW
SOL. VALVE 208 | BC-XVM2869A o N1S43 AC-XVM28698 >MS43 | For xvT2869B G
T T T T -TRAIN B
1B-436 I
MSW232B /5. MSW236B ~ /1\ /2\ /3\ /A |gss
] 2-1-14 & 1-4-14 4-1-12 ]
(XVT2869B-MS)  |15:vpc 125VDC 9-MS43 (XVT2869C-MS)
HERMETIC  |EK.j2A & VFC-135 EK-J2A 9-MS43 | HERMETIC CONN
SOL. VALVE 20B - - - Pyide
:BC XVM2869B 2-MS43 AC-XVM2869C 6-MS43 | “For xvT2sesc
- T T T -TRAIN B L
IB-436 ()
¥§W4 14& VANVANIN SPLICE BOX
XVT2869C-MS -2- -4-
( HERMETIC ) |42svdC WS 24 MSW237B- A 1-MS43 - g3 MSW238B CB-436 E
EK-B1G & VFC-135 1-7-12 2-MS43 1-4-12
CONNECTOR AT 0.75G 9-MS43 125VDC 2SP 125VDC 3-MS43 (XPN7020-SG)
SOL. VALVE 20B |BC-XVM2869C 2.MS43 EK-BIL 4- (XPN7119-MC) EK-BIL 4- SOLID STATE
< 1.25G . - 5- PROT. SYS. CAB. B
T T BC-XVM2869A,B&C MCB TERM.PNL | BC-XVM2869A,B&C . —TRAIN B
IB-436 MSW234B > > (OUTPUT SECT.)
4-1-14 T T T T '
(XVT2869A-MS) | 125VDC 1-MS43 D
EK-J2A 4-MS43
HERMETIC 0.75G 7-MS43
CONNECTOR AT | BCoXVM2869A 7 N1S43 MSW266B 2SP |
OPEN LIM. SW. < 1-9-12 P-MS43
T T (XCP6114)  125VDC 2-MS43 - (XCP6114)
MCB N e Subpanel 12
P-MS43 uSw2e78 C
1-4-12
1-MS43 125VDC
3-MS43 LEGEND:
A VIA XX-2139B 6SP A - CIRCUIT NO. —
B — NO. COND. & WIRE SIZE
A VIA XX-2451B C —VOLTS
D - B/M ITEM B
A VIA XX-3570B E — CONDUIT SIZE
F — NATURE OF CIRCUIT
A SPLICE 4-1-14 WIRES, (EKJ9A), TO 1-4-12 WIRE IN SB-MS49 G — WIRE MARKS |
VIA SB_MS1 31 , CABLE FROM SB_MS1 31 TO Title Normal Position Failed Position ) Functional State [ INITIAL — FINAL ]
/ ; \ SOLENOID IS 1-4-14 (VFC-135 AOV-2869A CLOSED Elec: CLOSED Air: CLOSED CLOSED - OPEN
( ) B|OCk Diagram SIZE FSCM NO DWG NO REV A
A VIA SB-MS127. CABLE FROM SB-MS127 TO 5 EaAd 0
SOLENOID IS 1-4-14 (VFC-135) DRAMN MOMER
ISSUED SCALE 1:1 | |SHEET 4 0OF 4
8 | 7 | 6 5 4 3 | 2 | 1



CIRCUIT ANALYSIS WORKSHEET (EX-5)

ComponentID MOV-11 Component Type MOV

Component Description Example 5

Normal Position Closed
Failed Electrical Position As-lIs
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 DCBus 1B Breaker  LBO2 Req’d
Breaker Req’'d 0O
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

Failure Mode(s)

Single %
or Power | 2
Double | Circuit | (AC or 5 Insulation | Z EJ,
Cable ID | Break | Type | DC) | © | /Shield | =| = 7150 Table P(x)

O|o(o|g|0O|0|0d| Ol GFEHS
O|o(o|jg|0O|0|d| | Aggregate

I I I I O I I I A O I
I I I O Y I I I




8 7 5 4 3 2 1
op e P1
A

; . —
| _5\§3350 C:I 33A0 |

I
— e — — — — e
I
G1 R1 |
I
123 123 |
é“sc QI;I”SO @ @ |
YC1 YO1 |

(o)

Q I

o

|

> I

<

e I

x >

= 5 |

0 4

i L L

A i\? 720 i\Y 72C I

= I

8 | SHUNT \

a FIELD \St I
| wiNDING |
| ‘ © © |

— Y Y Y LU
| SERIES |
| FIELD \
| WINDING \ YC2 Y02 I
_______ S— N I |
I _\Q 33B0 | |
I
I_ ___________ ! I___MO\E1_____|
CB-3 s ) 33a0 E\? 3380 y OTS I
| I
v o o= Qe = e emi— e e e )
® s :
P1, N1,
YC1, YO1,
G1,R1, MOV-11, SCHEME DB2
SP
()
N1, YC2, YO2
DC BUS-18B @ MOV-11
Title Normal Position Failed Position Functional State [ INITIAL — FINAL ]
P1,GI1,R1 CLOSED Elec: AS-IS  Air: N/A CLOSED - OPEN
Mov-ll 3 SIZE FSCM NO DWG NO REV
@ | Elementary Diagram
N1, F1, 51, AL, A2 DRAWN HOMER ° =t °
ISSUED SCALE 1:1 | | SHEET 20F 1
8 7 5 4 3 | 2 | 1




CIRCUIT ANALYSIS WORKSHEET (EX-6A)

ComponentID MOV-15

Component Type MOV

Component Description Example 6A
Normal Position Closed
Failed Electrical Position As-lIs
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
LOC-HS, SO-HS,

bB48 Y SC-HS Spurious Operation requires proper
DBAC v LOP-BF, LOC-HS, polarity hot shorts

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
Failure Mode(s)
Single % %
or Power | 2 Q| ¥
Double | Circuit | (ACor | 3 | Insulation | S| & | & | &
Cable ID | Break | Type | DC) | © | /Shield | =| =| ©| < | 7150 Table | P(x)
(1 I I O R I R
(1 I I O R I R
(1 I I O R I R
(1 I I O R I R
(1 I I O R I R
(1 I I O R I R
O|0ojg| o
O|0ojg| o




7 5 4 3 2 1
—O\.0O
REMOTE " 43 ] LOCAL
F———————— ==
I RAISE RAISE
—~ I (REM) ‘;I; (LOC)
—2 1 PO1— —
I MCB |
| | REMOTEN\C 43T 1LOCAL
| |
| Fo1 FO3 |
| |
o <t | |
- el] | |
w3 48 VDC | L tower L | 1 rtower L
2 <|in POWER T (REM) T, T (oo T
O S SUPPLY
[ayes) | |
| |
: FO2 Fo4 | MO
I
I
: | REMOTENC 43 T-1LOCAL
T v NOI— - — | CB
| RAISE | RAISE o
I (REM) (LOC)
e === & ; o [©
REMOTE - 43 CILOCAL Fo2
L O0\_0O §g4
MOV-15, SCHEME DB4
LOCAL
DC BUS-1B o1 Ng“) CONTROL @ MOV-15
’ PANEL Mo01, M02
Title Normal Position Failed Position Functional State [ INITIAL — FINAL ]
MOV-15 CLOSED Elec: AS-IS  Air: N/A CLOSED - THROTTLED(rem)
Elementary Diagram SIZE FSCM NO DWG NO REV
DRAWN HOMER B E-6A-1 0
ISSUED SCALE 1:1 | | SHEET 2 OF 2
7 5 4 3 | 2 | 1




CIRCUIT ANALYSIS WORKSHEET (EX-6B)

ComponentID MOV-15

Component Type MOV

Component Description

Example 6B

Normal Position

Failed Electrical Position

Failed Air Position
Function State

Initial Position
Desired Position

Closed

As-Is

N/A

15-C-T (L)
Closed

Throttled - Local Contro

BE Code 15-FTO
High Consequence Component Yes [ No
Power Supplies DC BUS-1B Breaker  72-LB04 Req’d
Breaker Req’'d 0O
Cable Analysis

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

DB4A Y LOP

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

Failure Mode(s)

Single
or Power

Double | Circuit | (AC or

Cable ID | Break | Type DC)

Insulation
/ Shield

Grounded?
Aggregate

Intra
Inter

7150 Table P(x)

O|0y0|0y0|0|d| QO] GFEHS

I I I N I O I
I I I N I O I
I I I I O I




7 5 4 3 2 1
—O\.0O
REMOTE 43 N_LOCAL
I T 1
| RAISE | RAISE
REM (LOC)
- po1— | LSy
| MCB | o =
| | REMOTE 43 N_LOCAL
| |
| Fo1 FO3 | Mo1
| | NOTE: For operation at
| Local Control Panel,
o<t | “Remote” contacts are
A o @) | | OPEN and “Local”
UI') § g 48 VDC | L LOWER _L_ | 1 LOWER _L_ cont?cts are CLOSED.
2 < POWER T (REM) T T (o) T (Device 43)
OxlN SUPPLY |
Qm |
| |
: FO2 Fo4 | MO02
|
| |
| | REMOTE L] 43 XCLOCAL
~ v | —— —
NO1I— I CB
| RAISE L RAISE o
| (REM) (LOC)
ey o [©
REMOTE 43 N_LOCAL Egg
e = \ge §g4
MOV-15, SCHEME DB4
LOCAL
DCBUS-1B o NgD CONTROL @ MQV-15
’ PANEL Mo1, M02
Title Normal Position Failed Position Functional State [ INITIAL — FINAL ]
MOV-15 CLOSED Elec: AS-IS  Air: N/A CLOSED - THROTTLED(local)
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CIRCUIT ANALYSIS WORKSHEET (EX-7A)

ComponentID 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 L[] No
Power Supplies  Bus 1F Breaker  DF04 Req’d
Breaker Req’'d [
Cable Analysis
Cable ID Req’d? | MHS? | Fault Consequence | Comments
2VADFO4A Y N LOC-BF, S/O-HS
2VADF04B Y N LOC-BF, S/O-HS
2VADFO4E Y N LOC-BF, S/O-HS
2VADFO4F 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. DFO05 52-MOC: Required to support auto-start of pump upon loss of redundant CCW pump.
4. DFO5 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 Break | Type DC)

Failure Mode(s)

Single
or Power
Double | Circuit | (AC or Insulation

/ Shield

Grounded?

Intra
Inter

7150 Table P(x)

O|O|(g|Oo|0O|0|0| 0| GFEHS
O O|jd|oyd|o|d)| O)| Aggregate

Ogjojgyojo|joygo
ooy gpo
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8 B RGP AN Te] SQ-B2F ! TIME_DELAY PICK-UP_RELAY AGA/ ETR14D3A |2 SEC
z brog S0-BeH| e TEST POINTS 3 5Cp0 6 4c 6C 8C T ] 2-16FX | TIME DELAY PICK-UP RELAY AGA/ ETRI4D3C 25 SEC.
o MO 7 5F ' Tss l Tss l 7SS 188 l 7SS I 1SS M2 PB SQ-B2F
2 SaBeE, o S Press | 6 3 IS q 4 6 8 RESET TI37
I Lo L3k INCOMPLETE SEQUENCE
- TI it T ASF | \
w2
: ;:;54; == 2-16F = 2.11F =la¢ = 1.15F Far £=74—1r
T2 E
g mi Mt M e 2=3F I
o) ==2-16FX 2 6
2 1
> : 1 i \
& ' soser | {7 o-ser| (sener a-ser | (so-ser So-er [ so-por
T2 T 013 s (T T | T Ta-3| (1905 TH0-16 T 5
[ wn viex | J w12 1% w3 Iw 1% WIS
2 A3 TC
Al — Lal) g Ll 1 A o NOTES:
. TesT rest e TEST
iz EPB Foinr EPB 530 EPB FEi EPB Foinr
- 1" £ LA m X 1 l 1. (DELETED),
W LA W (LAY \‘? LA W (LAY W (LA) G C
13 13 Bl BL 13 B Bl 13 13 13
) ) €
5-1F) 4F 1F) L-17F) 9 (213¢) (R42F) 3 |5 ms) @ GIF 4 -1F)
N ) 17 7
B4 B4 B4 B4 B4
cusE 141 14 14 14 14 14
N e——qp 2. REFER TO THE FUSE REPLACEMENT MANUAL
SEE NOTE 2 SQ-BoF 7 3 'y y v 'Y v . 4-204987 FOR FUSE SIZE AND TYPE,
Ta-11 e Y 4 3 2 or
Ne DWG. D-207653) alpLar
iwc 8
Tge //
e
 PART OF CABLE 2VXIS040P
. -\6F
5-F 40 RuF R-12F R-13F Ro14F R-IBF R-ler
12 1,2 STATION AIR COMP. 26 olyi20 CLOSE CHARG/HHSI L2 1,2 CGLOSE SERV. wiPeB 1,2, CLOSE AUX. FEED WPP2A .1 CLOSE BATT. CHARGER 24
oS0 SEAL-IN o-Hkoo. STATION MK OHH0 BB2A BKR. (DG D-207180) O HO CLOSE SERV. wepen o—H:o BRR DG o4 o CLOSE_CCV PUMPE o420, GRRSE 0 TEED a2 oHE0 SR p-07077) REFERENCE DRAWINGS:
3,4 3,4 - 3,14, CLOSE_CHARG/HHSI 3.4 B 2 B 4 - -
oo sp oo o OO B35 BRR (DWe. D-207181> O FO CLOSE CRDM COOLER FaN 28 040 HHosP o2fto cLoSE S2-DFI3 (D-207145) A-177538  ELECTRICAL GENERAL DETAILS
5,6 S 5.6 5, & KR EMERGXDWG, D-207262) 5.6 3 5.6, TO SEQ. 2H LOAD SHED CKT AND NOTES
=420 4 o= TSS oS0 START RCC_FAN 2A O O THROTTLE SERV. WTR TO TURB oHo o5 o0 CLosE cTvT_cont) o OHP0 (5L 307¢55>
7 7 8 g 7 g BLIG MOV VSIS-A (DWG D-202674/D) 7 8 BKR (EMERG)(D- eo7eea> 8 7,8 D-207033  LOGIC DIAGRAM DIESEL 1-2A
oLuBa oLuSo sp oLy O 5 THROTILE SFRV. WIR 10 TU oA =0 pSP 02 180 CLOSE CTMT COOLER 2 Fo OHF0 cLosE se-EDos (D-207064) AUTO START & LDADING
9,10 39,10, 9 10 9 ., 10 BLDG MOV VS17-A (DWG D-202674/1) 9,10 9, 10 \BKR (EMERGXD- Eh70es’ 10, SP 10, CLOSE BATT. CHARGER 2C
2L sp oK) L L vers anp OFop SP 34 19 Soame Ao oH o ~o At e
1, e sP
IRTTRER o2, fOUTPUT RELAYS ol 8 S spere a4 ol 2o CETE= Mo sp -
LA
2-12F 2-13F 2-14F 2-15F 2-16FX 3-1F GIF 74-1F 27-1F PART OF
o - — P fr— Qv SPECIAL CABLE 2VADS010W
}—oR-12F =0 R-13F o R-14F o R-1SF 20 R-16F ol Eoar olqPEosta-n ol B sea-IN oljEosr (SCHEDULED DN D-207647)
ENLII) ENLIY) Rl Rl RI oS30 o3pNt—o, o33N0 3 ALARM Tc
12, 12 T2 12, 12 12, 12 e, T2 5.6 5.6 o S46 . 5.6, D77e
03-1F o 3-1F o 3-1F o 3-1F 0 3-1F O=2NP—0 74-IF 02N2—0 O—NP—0 »sP 0 ®wnwiz, Wiz wa,wis
R? R? R R R2, oI E o oI g0 Sep oI g o o Ir e o R7S Wi L2, R, P3 MH
N ° 9 o oHHo o Lo o2 flo ° o (F W |wcs
M3, T35 M3, T3 M3, T3 M3, T3 M3, | T3 o-16F 9 410 sp S 410 91 10 ALARM 9 10 N LCE——(SEE DWG. D-207222/SHT.>
R3 RS R3 R3 R3 1 e 1, e 1,y g2 Qe 1, e @
NEO| NEO| - - ol 2o ) ol 2o/ ol o sp ol o - CONTACTE © -Re1-H [oris]
14, T4 Wi, T4 4, T4 M4, T4 14 M} S anoLg | | POSITION P8 | P3, M2
R4 | R4 : R4 : R4 R4 (SPARE ! oo [eveN| [@[S]4AT3[2]!
4| 1R4) o 3 z olons gol|l] UATERAL m,
N N0 T K [7] sTAGE
2-16F ° 3 FEvE X
4 3 Yao 4 X [EEéE]
i o, 74-1F 5506 L
RI 5 L |6 |x
xh 8y X
Ve, (T2 $r2rlelx BLOCK DIAGRAM
R TEST SELECTOR SWITCH
7] FEr] 1 - e GE TYPE SB-10, MODEL No. 246A5463G1X24
TERM‘I‘SATIDN SEQSL?EiiFER uL:ur START SSEDDUBEE:CER TEPMTISATIDN © Im e T e SN e
A PUSH IN ALL POSITIONS TO CLOSE 1-2
SERVICE FaC [SCHEME CABINET  |PANEL BeF ARRAY NUMBER | PANEL BaH [ CABINET R3
sp
BeF LOSP SERVENCER oy laosooz| oros Cepesog.ap [EHESLO37-A heR43E001A-A [oaRsszieiosy-a| 24 Q2R43E501A*ﬁ{ 02H25L009-A g, T4

f

207649



dfunk
Pen

dfunk
Highlight

dfunk
Highlight

dfunk
Pen

dfunk
Callout
LOSP Load Sequencer
signal to CCW Pump

dfunk
Pen

dfunk
Typewritten Text
B

dfunk
Rectangle

dfunk
Rectangle

dfunk
Highlight


CIRCUIT ANALYSIS WORKSHEET (EX-7B)

ComponentID 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 L[] No
Power Supplies  Bus 1F Breaker  DF04 Reg’'d [J
Breaker Req’'d [
Cable Analysis
Cable ID Req’d? | MHS? | Fault Consequence | Comments
2VADFO4A Y S/C-HS
2VADF04B Y S/C-HS
2VADFO4E Y S/C-HS
2VADFO4F Y S/C-HS
2VADFO04G Y S/C-HS Dependent on state of DFO5 52-MQOC
2VADF04P N NR 3-phase power cable
2VADF04z N NR
2VADFO5Z7 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. DFO05 52-MOC: Spurious trip of redundant CCW pump will auto-start CCW-B.

4. DFO5 2 and 86: Spurious overcurrent fault signal from DFO5 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

Failure Mode(s)

Single
or Power

Double | Circuit | (AC or

Cable ID Break | Type DC)

Insulation
/ Shield

Grounded?

Intra
Inter

7150 Table P(x)

O|O|(g|Oo|0O|0|0| 0| GFEHS
O O|jd|oyd|o|d)| O)| Aggregate

Ogjojgyojo|joygo
ooy gpo




le for bus differential relay
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LOSS OF VOLIAGE e LOAD SHEDDING | LSS OF VOLTAGE TEST BLOCKING o LPC. UV DEGRADED GRID & TEST BLOCKING
i ote —— 4 £ TEST PLOCKING gt ol »!
4160V BUS IF . U [ socmer SeF-ap 1 / .
\ -
SEE T | \
2 NOTE 1 1X l 51 w4 lnx L AFX L gori oL E3x |T§-45 1orx ITS'sz
. 2 617 I‘Eq e ng ST505 Ppise| 0] 2] T2 ola T oha
10 10 10 i 10 10
e7Fl Lerrt  errt 19 25 27 2773 L2773 27F3 i 5
fre fes e fes e
SLEr) 3L el  RESET Jest
2, L Fix FIX “lrsa| W6 D207 WG D2greas) . PB-5 4orax °Pss Lo pax |TS,
% - IE’JS = ||e B 4 ? PB4 I-(NIIITE » 6T a3 I 533 ohs
FUSE FUSE FUSE
SEE SEE SEE N
NOTE NOTE NOTE P-
2 2 2 20 QBF
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L M5 # EF-2(DWG D-207645)
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4100-100 42001100 4200-110v ! o K
11 ere
M3 M3 o 31
4 . i 3
o ARB-2 j\ F68F4
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SEE SEE SEE SEE o . yore
2| note 4| NOTE Ay e = gl note [ - ecrxy £Ph AN we
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S
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10
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) 1 7XF XFI 2AF @ BF F2 27F £ 3 3 TXFL 2F1 XF2
SeF-AP. SeF-AP SeF-AP. SeF-AP. SeF-AP. SeF-AP R \P/ s 14 )341 cl B4 14 14 B4 14 14 14 S . d Sh d < 14 l
4 vt : 3 . 7 purious Load-She
9, L
Seeora B TEST Fcora [LTEST Zesra PES NOTE 2 SQ-BF  SeF-aP \_/ . .
E
% A Signal wil
1d Ignal will cause
e7F @ Fix Fix Fix Fax Fax Fax u to trl
- 1-2 2-3 3-1 1-2 2-3 3-1 p n |p p
\CE OESCRIPTION MER [TYPE REMARKS
o— H—o g o— Ho g o— o ¢ o— o ¢ o— Ho ¢ o— Ho ¢ SE/RFATGIAEA
342 3.2 3,2 3.2 3.2 3,2 = F DC BUS UNDERVOLTAGE 4 115V 0C
O=4NE—0 ECON, O—=NE—O ECON. O—=N=0 ECIN O—=NE—O  ECON. O—=N=0 ECIN OO ECIN. 0~ R
27F1 S T4-31 2IXF,27%F1| AUXILIARY RELAY 115V 0C
S 23752 % o—| P—0) a7xF, o—| P—0) a7xF, o— }5—o>e7xr, o—{ P—0) 27xr1, o—{ B0\ 27xr1, o—{ PO\ 271, Ll Sl . A%-:/ﬂ‘}l;
1041 _ of oF, xr1 e 2F, XF1 o— f—of 2r, xr1 © 2F1, XF2 © 2F1, XF2 6 2F1, XF2 © coper 2cFx1 AUXILIARY RELAY CODE 33 118V oc
oo Fixva-1 L 10411 0 )
ol [oesriesre  oflflo Fawi-2 Ta3e 2CF | TIME DELAY PICK UP RELAY| AGA/ETRI4D3B 3 SEC
3Nt o s DC. UNDERVOLTAGE 2AF,2BF,2F,2F 1| TIME DELAY PICKUP RELAY| AGA/ETRI4D3A 288C
2cFx 27XF1
o INE o 5P 68F3 68r4 94F1,94F2
27F1 27F3 £8F1 s8F2 EsS SEQ 1.2 ' LOAD TRIPPING RELAYS |GE[HFA/S/#24 | 125V DC
27F1 27F3 SR ENERRY-Y ol 12 o 12 EPB PANEL \/,
1-2 o INB o sp o 31*1 oL 2o seaL-IN o }—O(DSWSE SDE 7645) @ °<an D- EU7645) A g © © SPARE WINDDV B3 94F3,94F4 CODE 60
- LOSP S| oO—=N"—0 354 TRIP BKR 52-DF01 - GE/HFA/5/42/H
oo Fixsi-e 09y 16 6grs OO F3X/3-1 o3t o o o3y o spare o3 }_O(M 0207649) 27XF1 o340 pSPARE o3 Ho [BP BR 5200 S0-BeF GBF| E/CODE %
546 27F3| TRIP. BB S2-F15 W [T AUXILIARY RELAYS iy, 125V DC
ol 2 5o SN 22 SN ([DSWSESDEHENMS) SPARE O N—057 o—INE—o o3 1o—o IfG ARHREE oo 94F4 GBF3,6BF1 CODE 42
o— o o—NE—o F - 7 Cusom SN 7, .8 ! - PEYEYIE
27F3 z &y oI }LIIISP SEQ F-o2r 7 = 23 L2 1 UNDERVOLTAGE RELAYS 120V AC
27F1 s 9y 10 9y 10 9, (10 2763, 273 . 1CS CONTACT
3 102731 oI5 2L 9 110 [WG. D-207649) o2 Hoo spare O—N—O o o 2AFBFRBT o2 |0 > SPARE LOAD SHEDDING a0 (DPST> NOTE 3 @/ev-2(1824715) DISCONNECTED
10, ,1 oo Fax/e-3 1y 12 ol 12 o1l H2o spage oty 2o SEAHN o4l H2o spare ol Heo, -2
O—Ro0 Fix/2-3 o— &0 %ﬁ%em o =0 spPare EPB PANEL V. 27F2
- \ . GE/HF AIS1ASH
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2aF 2BF 2cE e -
I ML T1 ELI:ISE un 1-2A o_< 12 o 94F1, oar2 27XF ji“iw DIODES 1 AMP, 1000V /P.LV.
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7F 94F2 ! K ! 4 |0 68F1 GE/HFAISTAZH 125V DC
e 12 it )—Té (DG D-20714% g O e e BRsR™ Me, T2 DSL BKR. DFOS 277 so-per o8r4 AUXILIARY RELAY CODE 15
1,2 o—Lj |20 TRIP AUX FWP 2A s
& °L oare (DWG. D-207186) Fo ear T2 v |12 o2 o TR BKR Pren > hkoe e Daoried T XF1, XF2 AUXILIARY RELAY TTE ROWAN 2190E21PA | 125V DC
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DEVICE DESCRIPTION MFR /TYPE REMARWS
l4F ,3-1F,
L STOP/START 1 TEST 4. STEP 1 1 STEP 2 i STEP 3 A STEP 4 LOSP Load VERIFICATION o DC ole ALARM ] |GIF, T4-1F 18V OC
r T T T T T “TONDERVILTACE™ gl 27-1F 5-1F | AUXILIARY RELAY (6PST> |GE/HF ALSLAZH
FUSE PEANNUN. \INDOV GROUP
Pt Sequencer Hboly s cope 22
NOTE 2 el . SO-B2 s0- BEF DIODES | | AMP, 00OV, P.T.V.
R — g T4-41
. sgEe— signal to CCW Pump | 2 L Rirae
. = b — T 4 R-BFR-I4F|  AUXILIARY RELAY (6PSTY |GE/HFALSLAZH 115V DC
5z x IS¢ =+ - -16F R-
el amevess | (58 H—mde—E— |c| A W %’.BMT"E e So-Bar ROL6TRISE CODE 60
ds Ogé'-/v\ M2 PB - 2-1F |TIME DELAY PICK-UP RELAY|aga/ £7R14p38 |5 SEC
SQ-82F, DF1 T 7 \ wa BreseT DC UNDERVOLTAGE N ~ 10 sec
a3 o 5L seomc ) T2 i EPB ANNUN. WINDDW GROUP | -t3F |TIME DELAY PICK-UP RELAY|aGa/ ETRI4DIB .
o soppans 4 o3Pt WINDOW No. B4 1.14F |TIME DELAY PICK-UP RELAY|aga/ ETRI4D3C |15 SEC
O08  Mi2 2 o 3 e )3 20-Ber 2.%F |TIME DELAY PICK-UP RELAY|agas ETRi4DIC |20 SEC
o wL se-moc #SH?F N - M 2 Ty‘l’ii 1-6F )
8 B RGP AN Te] SQ-B2F ! TIME_DELAY PICK-UP_RELAY AGA/ ETR14D3A |2 SEC
z brog S0-BeH| e TEST POINTS 3 5Cp0 6 4c 6C 8C T ] 2-16FX | TIME DELAY PICK-UP RELAY AGA/ ETRI4D3C 25 SEC.
o MO 7 5F ' Tss l Tss l 7SS 188 l 7SS I 1SS M2 PB SQ-B2F
2 SaBeE, o S Press | 6 3 IS q 4 6 8 RESET TI37
I Lo L3k INCOMPLETE SEQUENCE
- TI it T ASF | \
w2
: ;:;54; == 2-16F = 2.11F =la¢ = 1.15F Far £=74—1r
T2 E
g mi Mt M e 2=3F I
o) ==2-16FX 2 6
2 1
> : 1 i \
& ' soser | {7 o-ser| (sener a-ser | (so-ser So-er [ so-por
T2 T 013 s (T T | T Ta-3| (1905 TH0-16 T 5
[ wn viex | J w12 1% w3 Iw 1% WIS
2 A3 TC
Al — Lal) g Ll 1 A o NOTES:
. TesT rest e TEST
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- 1" £ LA m X 1 l 1. (DELETED),
W LA W (LAY \‘? LA W (LAY W (LA) G C
13 13 Bl BL 13 B Bl 13 13 13
) ) €
5-1F) 4F 1F) L-17F) 9 (213¢) (R42F) 3 |5 ms) @ GIF 4 -1F)
N ) 17 7
B4 B4 B4 B4 B4
cusE 141 14 14 14 14 14
N e——qp 2. REFER TO THE FUSE REPLACEMENT MANUAL
SEE NOTE 2 SQ-BoF 7 3 'y y v 'Y v . 4-204987 FOR FUSE SIZE AND TYPE,
Ta-11 e Y 4 3 2 or
Ne DWG. D-207653) alpLar
iwc 8
Tge //
e
 PART OF CABLE 2VXIS040P
. -\6F
5-F 40 RuF R-12F R-13F Ro14F R-IBF R-ler
12 1,2 STATION AIR COMP. 26 olyi20 CLOSE CHARG/HHSI L2 1,2 CGLOSE SERV. wiPeB 1,2, CLOSE AUX. FEED WPP2A .1 CLOSE BATT. CHARGER 24
oS0 SEAL-IN o-Hkoo. STATION MK OHH0 BB2A BKR. (DG D-207180) O HO CLOSE SERV. wepen o—H:o BRR DG o4 o CLOSE_CCV PUMPE o420, GRRSE 0 TEED a2 oHE0 SR p-07077) REFERENCE DRAWINGS:
3,4 3,4 - 3,14, CLOSE_CHARG/HHSI 3.4 B 2 B 4 - -
oo sp oo o OO B35 BRR (DWe. D-207181> O FO CLOSE CRDM COOLER FaN 28 040 HHosP o2fto cLoSE S2-DFI3 (D-207145) A-177538  ELECTRICAL GENERAL DETAILS
5,6 S 5.6 5, & KR EMERGXDWG, D-207262) 5.6 3 5.6, TO SEQ. 2H LOAD SHED CKT AND NOTES
=420 4 o= TSS oS0 START RCC_FAN 2A O O THROTTLE SERV. WTR TO TURB oHo o5 o0 CLosE cTvT_cont) o OHP0 (5L 307¢55>
7 7 8 g 7 g BLIG MOV VSIS-A (DWG D-202674/D) 7 8 BKR (EMERG)(D- eo7eea> 8 7,8 D-207033  LOGIC DIAGRAM DIESEL 1-2A
oLuBa oLuSo sp oLy O 5 THROTILE SFRV. WIR 10 TU oA =0 pSP 02 180 CLOSE CTMT COOLER 2 Fo OHF0 cLosE se-EDos (D-207064) AUTO START & LDADING
9,10 39,10, 9 10 9 ., 10 BLDG MOV VS17-A (DWG D-202674/1) 9,10 9, 10 \BKR (EMERGXD- Eh70es’ 10, SP 10, CLOSE BATT. CHARGER 2C
2L sp oK) L L vers anp OFop SP 34 19 Soame Ao oH o ~o At e
1, e sP
IRTTRER o2, fOUTPUT RELAYS ol 8 S spere a4 ol 2o CETE= Mo sp -
LA
2-12F 2-13F 2-14F 2-15F 2-16FX 3-1F GIF 74-1F 27-1F PART OF
o - — P fr— Qv SPECIAL CABLE 2VADS010W
}—oR-12F =0 R-13F o R-14F o R-1SF 20 R-16F ol Eoar olqPEosta-n ol B sea-IN oljEosr (SCHEDULED DN D-207647)
ENLII) ENLIY) Rl Rl RI oS30 o3pNt—o, o33N0 3 ALARM Tc
12, 12 T2 12, 12 12, 12 e, T2 5.6 5.6 o S46 . 5.6, D77e
03-1F o 3-1F o 3-1F o 3-1F 0 3-1F O=2NP—0 74-IF 02N2—0 O—NP—0 »sP 0 ®wnwiz, Wiz wa,wis
R? R? R R R2, oI E o oI g0 Sep oI g o o Ir e o R7S Wi L2, R, P3 MH
N ° 9 o oHHo o Lo o2 flo ° o (F W |wcs
M3, T35 M3, T3 M3, T3 M3, T3 M3, | T3 o-16F 9 410 sp S 410 91 10 ALARM 9 10 N LCE——(SEE DWG. D-207222/SHT.>
R3 RS R3 R3 R3 1 e 1, e 1,y g2 Qe 1, e @
NEO| NEO| - - ol 2o ) ol 2o/ ol o sp ol o - CONTACTE © -Re1-H [oris]
14, T4 Wi, T4 4, T4 M4, T4 14 M} S anoLg | | POSITION P8 | P3, M2
R4 | R4 : R4 : R4 R4 (SPARE ! oo [eveN| [@[S]4AT3[2]!
4| 1R4) o 3 z olons gol|l] UATERAL m,
N N0 T K [7] sTAGE
2-16F ° 3 FEvE X
4 3 Yao 4 X [EEéE]
i o, 74-1F 5506 L
RI 5 L |6 |x
xh 8y X
Ve, (T2 $r2rlelx BLOCK DIAGRAM
R TEST SELECTOR SWITCH
7] FEr] 1 - e GE TYPE SB-10, MODEL No. 246A5463G1X24
TERM‘I‘SATIDN SEQSL?EiiFER uL:ur START SSEDDUBEE:CER TEPMTISATIDN © Im e T e SN e
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SERVICE FaC [SCHEME CABINET  |PANEL BeF ARRAY NUMBER | PANEL BaH [ CABINET R3
sp
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CIRCUIT ANALYSIS WORKSHEET (EX-8)

ComponentID MCC-1B Component Type 480V 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 [l No
Power Supplies LC-B Breaker ED10 Req’d
Breaker Req’'d 0O
Cable Analysis
Cable ID Req’d? | MHS? | Fault Consequence | Comments
1VAED10A Y N S/0-HS, LOFP-BF
1VAED108B 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. 125VDC 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)
A
Single 3
or Power | 2
Double | Circuit | (ACor | 3 | Insulation | £ | &
Cable ID | Break | Type | DC) | © | /Shield | = | = 7150 Table | P(x)

I O I O O O O O A R R

I O I O O O O O A R R

OO0 |0 (0O |0 |0 O | GFEHS

O |0 (0O |0 |0 |d O | Aggregate




1 2 3 4 5 6 7 8 S 10 11 | 12 | 13

DEVICE DESCRIPTION MFR/TYPE REMARKS

50 STA. SERVICE TRANS.1B GE/PIC32G
NOTE 9 |OVER CURRENT RELAY , 3¢
(X4 AGASTAT
ot |TIME DELAY RELAY AGaS PA/
50 ﬁov(%zm cluzze E'l_' R':LAV. 35 roﬁ
NOTE 9 | | oRD c% TER
76,’3—..: TIME DELAY EE.LAV AGASTAT/

NOTE 9 E7012PA0OZ
&1 STA. SERVICE TRANS.1B GE/125TDISC5A
DDo8 |DIFFERENTIAL KELAY
86 STA, SERVICE TRANSIB GE./HEA
DDO8 | LoC¢KING -OUT RELAY
39N (BUS1B,OVEEVOLTAGES€LAV WEST JcV-8

FROM FROM 60OV FROM 60OV, EAOL  |(GROUND DETELTION,

4160V SWaR. BUS 1B LOAD CENTER IF LOAD CENTER 1D 71 |BUSTBUUDER VOLTAGE  |WEST/Cv-2

STATION T EAOL KELA\/(\ 2 y

X1 |BUS |IA UNDER VOLTAGE WEST/ MGG

TRANS. 1B FROM DIFE. €15 TROT ~ JAUXILIARY RELAY
DWa. D-177016

nuao 480 V. a b 27X-2  |BUS 14 UNDERVOLTAGE GE/HFA

5% 4 (30Y

GEJPTC 326

[

L e, 9

/
3 TRIP -
% - e - % - #52.0008 -3 (NOTE %)
Adte 90T ! t WG DATIO

> ST E00s — ™
U Gsee noTe 526) >_q___.______l
\J/ 52- ED-12
(SEE NOTE?5£6)
480V Bus B (NORM) A

T

Qbsi

:3)? \-3/c -4/0 >

>
1200/5 ;10 e icu

12 00/5
LY

No Load Shed
Scheme for MCC

—

[ |
%- i/C-750 MCM

1600 A,

NOTES:

(;)ééi%:lgés 51¢8) I, %-DENOTES MAIN CONTROL BOARD N MAIN CONT/RM
2. INTERRUPTING RATING OF ACB‘S 1S 22,000 AMPS
480V Bus B (EMERG) ’ RMI SYMMETRICAL (MiN.).

- 3, BUS SHORT CIRCINT RATING 1S 22,000 AMPS.
T T 160071200
S R ____.___T___._ —Y— -t ——y—
0 ]

) ! SYMMETRICAL,
- — T - = - | 4, STATION SERVICE TRANSFORMER "ASKAREL"
[ TYPE.
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CIRCUIT ANALYSIS WORKSHEET (EX-9)

Component ID LC-1D

Component Type

Component Description

Class 1E Load Center 1D

480 V Load Center

Normal Position
Failed Electrical Position

Energized (Norm)

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
1VAEDO2A Y N LOC-BF, S/O-HS Breaker EDO2 Control
1VAEDO2B Y N LOC-BF, S/O-HS Breaker ED02 Control
1VAEDO02Z Y N LOC-BF, S/O-HS Breaker EDO2 Control
1VAEDOSA Y N S/C-HS Breaker EDO8 Control (Close)
1VAEDO8B Y N S/C-HS Breaker EDO8 Control (Close)
1VAEDO8C N N NR Breaker EDO8 Control (Trip)
1VAEDO8D Y N S/C-HS Breaker EDO8 Control (Close)
1VAEDO8P N N NR Isolated by EDOS
1VAED08Q N N NR Isolated by EDOS8
1VAEDO08Z Y N S/C-HS Breaker EDO8 Control
1VAEDO8Y N N NR Used for Breaker EAQ9
1VAEDO1A Y N LOP-UV Bus undervoltage trip
1VAEDO1B Y N LOP-UV Bus undervoltage trip




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

1VAEAO1Y 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 EDOS 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. 125VDC control power is not needed to maintain breakers in desired position. However, it is

required for Breaker EDO2 to maintain over current protection.

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

3. Breaker EDOS8 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)
. (it )
Single B g
or Power | 2 % ao
Double | Circuit | (ACor | 3 | Insulation | S| & | & | &
Cable ID | Break | Type | DC) | © | /Shield | =| =|© | < | 7150 Table | P(x)
O|o(g|d
O|o(g|gd
O|o(g| g
g|o|g| g
g|o|g|dg
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CIRCUIT ANALYSIS WORKSHEET (EX-10)

Component ID ANN-1

Component Type

Component Description

Annunciator

High Bearing Temp AFW Pump A

Normal Position
Failed Electrical Position
Failed Air Position
Function State
Initial Position
Desired Position

Available

Unavailable

N/A

ANN1-A-NS

Available

Non-spurious

BE Code ALA-ANN1-SP_IND

High Consequence Component Yes [l No

Power Supplies  Vital-A Breaker 4 Req'd O
Breaker Req’'d 0O

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)

.
Single B
or Power | 2
Double | Circuit | (AC or 5 Insulation | £ E

CableID | Break | Type | DC) | © | /Shield | = | = 7150 Table | P(x)

O |0 |0 (00|00 |0 | GFEHS
OO (0|0 (0O |d|d |0 | Aggregate

N I A B O O
N I A B O O
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CIRCUIT ANALYSIS WORKSHEET (EX-11)

ComponentID  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 L[] 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
RHNO9X N N ISOL Isolation at NAI DC Controller
MIR71XD Y N | Lcs, Ecs Qf,ﬁ /?ics)zit;’gn:i”'d introduce
RHR5XD Y N LCS, ECS

FIGO5A Y N LCS, ECS




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

Equipment Dependencies

1. Instrument Air is required for operability.

Comments

Cable Analysis

Failure Mode(s)

Single %
or Power | 2
Double | Circuit | (ACor | 3 | Insulation | £| &
CableID | Break | Type | DC) | © | /Shield | =| = 7150 Table | P(x)

O(O|(O|O|0O|0)|0| Q0| GFEHS
OOy g|o|d|oO|d)| | Aggregate

O|g|jg(ojo|jgyg|o
o|o|jojojo|joygo
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CIRCUIT ANALYSIS WORKSHEET (EX-12)

ComponentID TTR2

Component Type

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, El
RCU453X Y N LIS, El
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, El




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)

Single %
or Power | 2
Double | Circuit | (AC or 5 Insulation | £ E
Cable ID | Break | Type | DC) | © | /Shield | = | = 7150 Table | P(x)

O |0 |0 (00|10 |0 |0 | GFEHS
OO (0|00 |d | d |0 | Aggregate

(N I O A B O O
(N I O A B O O
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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 0O
Cable Analysis
Cable ID Req’d? | MHS? | Fault Consequence | Comments
1UYEQ17) Y N S/0O-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)

.
Single B
or Power | 2
Double | Circuit | (AC or 5 Insulation | £ E

CableID | Break | Type | DC) | © | /Shield | = | = 7150 Table | P(x)

O |0 |0 (00|00 |0 | GFEHS
OO (0|0 (0O |d|d |0 | Aggregate

N I A B O O
N I A B O O
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