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7 6 5 | l 4 3 2

NOTES:

. ALL EQUIPMENT AND INSTRUMENTS FOR THIS SYSTEM 7. THE ELECTRICAL POWER DISTRIBUTION SYSTEM (REF DOC 6)

ARE PREFIXED BY SYSTEM MPL NO. €22 UNLESS SHALL PROVIDE PUMP STOP SIGNALS DUE 10 BUS UNDERVOLTAGE
- 1< 30% VOLTAGE) AND ANY OF THE FOLLOWING MOTOR
2. DIVISIONAL SIGNALS SHALL BE ISOLATED FROM THE PROTECTIVE RELAY TRIP SIGNALS:

NON—IE ALARM. A MOTOR UNDERCURRENT

B. BUS DIFFERENTIAL CURRENT
3. SYSTEM R10, ELECTRICAL POWER DISTRIBUTION C. GROUND OVERCURRENT

SYSTEM, SHALL PERMIT MOTOR TO START ONLY

FOR PUMP VOLTAGE >70% NOMINAL.
) 8. UNLESS OTHERWISE SPECIFIED, POWER AND CONTROL CIRCUITS
4. THE LOGIC DESIGN SHALL INCORPORATE PROVISIONS TO ARE DIVISIONS 2 AND 3 FOR LOOP B AND C RESPECTIVETLY.
REVERT 24 LOGIC TO 2/3 LOGIC DURING BYPASS OF A
SINGLE DIVISION OF SENSORS. ALSO, THE LOGIC DESIGN
SHALL NOT PERMIT THE BYPASS OF MORE THAN ONE
DIVISION OF SENSORS AT A TIME

5. SETPOINT VALUES ARE PRELIMINARY AND WiLL BE
FINALIZED IN DETAILED DESIGN.

6. THIS EQUIPMENT 1S ALSO CONTROLLED BY THE REMOTE
SHUTDOWN SYSTEM FOR HPCF LOOP "B" ONLY. SEE REF
DOC-2 FOR DETAILED HPCF "B" AND RSS INTERFACES

TABLE OF CONTENTS

SH
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1 | COVER. TABLE OF CONTENTYS, NOTES AND REFERENCES

2 | ANNUNCIATORS /ALARM LIGHTS
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5 | HPCF LOOP C INITIATION LOGIC 1 NUCLEAR BOILER SYSTEM P&ID B821-1010
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16 | HPCF LOOP B THERMAL RELAY BYPASS LOGIC
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17 | HPCF LOOP C THERMAL RELAY BYPASS LOGIC
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TABLE 1: ANNUNCIATORS /ALARM LIGHTS

TABLE 1: ANNUNCIATORS /ALARM LIGHTS (CONT'D)

SOURCE OF SOURCE OF
INDICATION FUNCTION RCNAL INDICATION FUNCTION SICNAL
ALARM LOW REACTOR WATER LEVEL 1.5 LOGIC OUTPUT ALARM HPCF LOOP B LOW CST WATER LEVEL LOGIC OUTPUT
ALARM HIGH DRYWELL PRESSURE LOGIC OUTPUT ALARM HPCE LOOP B HIGH SUPPR POOL LOGIC OUTPUT
WATER LEVEL
W/C HPCF PUMP B
ALARM HPCF_PUMP MOTOR OVERLOAD LOOP B POWER FALURE ALARM HPCF LOOP C LOW CST WATER LEVEL LOGIC OUTPUT
ALARM HPCF PUMP MOTOR OVERLOAD LOOP C POWER FAILURE ALARM HPCF_LOOP C HIGH SUPPR POOL LOGIC OUTPUT
ALARM OVERLOAD ANY HPCF VLV MOTOR LOOP B | MOTOR CONTROL CENTER WATER LEVEL
Vv
ALARM OVERLOAD ANY HPCF VLV MOTOR LOOP C | MOTOR CONTROL CENTER WHITE LIGHT [ HPCF LOO B HIGH REACTOR WATER LEVEL 8 | Logic OUTPUT
ALARM HPCF LOOP B MANUAL INITIATION ARMED PBS WHITE LIGHT HECFEIBOOP C HIGH REACTOR WATER LEVEL 8 LOGIC OUTPUT
SEALED=IN
ALARM HPCF LOOP C MANUAL INITIATION ARMED PBS
t ALARM HPCF LOOP B PUMP CONTROL SW IN PULL LOCK |PULL LOCK
ALARM HIGH REACTOR WATER LEVI 0GIC OUTPUT
L GH REAC LEVEL 8 L ALARM HPCF LOOP C PUMP CONTROL SW IN PULL LOCK | PULL LOCK
ALARM HPCF LOOP B INITIATED LOGIC QUTPUT
ALARM HPCF LOOP B LOSS OF LOGIC POWER SOURCE LOGIC OUTPUT
ALARM HPCF LOOP C AUTO INITIATION LOGIC OUTPUT
ALARM HPCF LOOP C LOSS OF LOGIC POWER SOURCE LOGIC OUTPUT
ALARM HPCF LOOP B OUT OF SERVICE LOGIC OUTPUT, COS ALARN WPCF LOOP B TESTING s
ALARM HPCF LOOP € OUT OF SERVICE LOGIC OUTPUT, COS ALART HPCF LOOP & TESTING o
ALARM HPCF PUMP B LOW-LOW SUCTION PRESSURE | PSZ6038 ALARM HPCF PUMP B TRIP LoGIC OUTPUT
ALARM HPCF PUMP C LOW-LOW SUCTION PRESSURE | PSZ603C (MULTIPLEX) ALARM HPCE PUMP C TRIP LG OUTPUT
ALARM HPCF PUMP B DISCHARGE LINE NOT FILLED |PSZ602B-2 ALARM EMERGENCY CONTAINMENT FLOODING —CST/SP | KoS
ALARM HPCF PUMP B HIGH SUCTION PRESSURE PS2602B—1 SUCTION TRANSFER OVERRIDE LOOP B
ALARM EMERGENCY CONTAINMENT FLOODING-CST/SP [ kos
ALARM HPCF PUMP C DISCHARGE LINE NOT FILLED |PSZ602C-2 SUCTION TRANSFER OVERRIDE LOOP C
ALARM HPCF PUMP C HIGH SUCTION PRESSURE PSZ602C-1 ALARM MCC EQUIPMENT IN TEST MODE KOS
(THERMAL RELAY NOT BYPASSED) FOR LOOP B
WHITE LIGHT | HPCF PUMP B MANUAL OVERRIDE LOGIC OUTPUT, CS ALARM MCC EQUIPMENT N TEST MODE oS
WHTE LIGHT | HPCF PUMP C MANUAL OVERRIDE LOGIC OUTPUT, CS (THERMAL RELAY NOT BYPASSED) FOR LOOP C
OF AUTO INITIATION ALARM HPCF LOOP B FLOW LOW FIS—Z608B. PS—26078
WHITE LIGHT [ HPCF INJECTION VALVE F0O3B LOGIC OUTPUT, CS
MANUAL OVERRI
NUAL OVERRIDE ALARM HPCF LOOP C FLOW LOW FIS—2608C, PS—Z607C
WHITE LIGHT | HPCF INJECTION VALVE F0Q3C LOGIC OUTPUT, CS
MANUAL OVERRIDE OF AUTO INITIATION
WHITE LIGHT | HPCF LOOP B INITIATION SEALED-IN LOGIC OUTPUT
WHITE LIGHT | HPCF LOOP C AUTO INITIATION SEALED—IN | LOGIC OUTPUT
ALARM HPCF C MANUAL INITIATION PBS
ALARM HPCF C PUMP C LOW-LOW PS603C (HARDWIRED)
SUCTION PRESSURE
WHITE LIGHT | 4pCF C MANUAL INITIATION SEALED-IN LOGIC OUTPUT
WHITE LIGHT | HPCF C INJECTION VALVE FO03C LOGIC OUTPUT, CS

MANUAL OVERRIDE OF MANUAL INITIATION
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* KEY REMOVABLE IN
"NORMAL" POSITION

7 6 5 & 4 2
PI3-LS-Z601A O‘@
COND STORAGE D 1
TANK WATER
LEVEL LOW NN %
P13-LS-26018
COND STORAGE < Div 2
TANK WATER | SETPOINT >—>
LEVEL LOW
P13-LS—Z601C 2/4
COND STORAGE |__ < biv 3 3
TANK WATER | SETPOINT %—» NOTE 4
LEVEL LOW REF_DOC 2 NOTE &
MO FOO6B
P13-LS—7601D b VALVE OPEN SIGNAL L
COND STORAGE < v 4 ) SUPPRESSION POOL | MCR
TANK WATER  [SETPOINT CTION VALVE
LEVEL LOW OPEN ®
— CLOSE ®©
T
T31-LS~2658A : ) <> - oc
wo)
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TABLE 2: THERMAL RELAY BYPASS MCC EQUIPMENT (IS
FOR HPCF LOOP B (TYPICAL FOR HPCF LOOP C)

SYSTEM

EQUIPMENT DESCRIPTION

£22-MO-FO001B| HPCF CST SUCTION VALVE
E22-MO—F0038| HPCF INJECTION VALVE

HPCF
LOOP B E22-MQ-F006B] HPCF S/P SUCTION VALVE

£22-M0O-FQ098{ HPCF TEST BYPASS VALVE
€22 -MO-FO10B} HPCF MINIMUM FLOW VALVE

E22-MO--F008B| HPCF TEST RETURN VALVE (THROTTLEABLF!}
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SEE TABLE 2
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NOTES:
1. PRESSURES SHALL BE IN MPa g. REFERENCE DOCUMENTS UNDER THE FOLLOWING IDENTITIES

2. THE ADS LOAD DRIVERS SHMALL BE CONNECTED SO THAT IT IS NECESSARY ARE TO BE USED IN CONJUNCTION WITH THIS DRAWING.
TO ENERGIZE BOTH ADS GHANNELS TO ACTUATE THE ADS VALVES.

3. PARTS OF THE LOGIC AND CONTROL SYSTEM FOR THE OPERATION OF THE _MPL NO._
SRV'S IN THE RELIEF MODE ARE CLASSIFIED AS NON-SAFETY RELATED
BUT THE TOTAL SYSTEM IS DESIGNED AS A SAFETY RELATED SYSTEM. . NUCLEAR BOILER SYSTEM, P&ID B21-1010
4. DIVISION 2 IS THE SAME AS DIVISION 1 EXCEPT THAT DIVISION 2 2. REMOTE SHUTDOWN SYS, 18D C61-1030
SUFFIX LETTERS ARE THOSE IDENTIFIED IN PARENTHESIS. 3. RESIDUAL HEAT REMOVAL SYSTEM, P&ID EN-1010
4. HIGH PRESSURE CORE FLOODER, P&ID E22~-1010
5. NUMBERS OR LETTERS IN PARENTHESIS DESIGNATE THOSE APPLICABLE 5. LEAK DETECTION SYSTEM, IBD E31-1030
(T;goL:EosrR\sl sognycgmrlpsuow IN SEQUENCE AFTER THE FIRST IN THE 5. REACTOR PROTECTION SYSTEM, IED C71-1040
7. TURBINE CONTROL SYSTEM, 18D N32-1030

6. THE LOGIC SHALL INCORPORATE PROVISIONS TO REVERT 2/4 LOGIC
TO 2/3 LOGIC DURING BYPASS OF A SINGLE DIVISION OF SENSORS.
ALSO, THE LOGIC DIAGRAM SHALL NOT PERMIT THE BYPASS OF MORE
THAN ONE DIVISION OF SENSORS AT A TIME. THE PROVISIONS ARE SUPPORTING DOCUMENTS MPL NO
ILLUSTRATED IN THE SSLC BLOCK DIAGRAM, SH 36, ZONES B4 & C4. e
1. INTERLOCK BLOCK DIAGRAM (1IBD} STANDARD A10-3070

7. ISOLATORS ARE NOT REQUIRED WHERE THE SAME DIVISIONAL LOGIC
IS USED FOR BOTH INPUT SIGNALS AND LOGIC.

8. lA) FO IS "FAIL OPEN", FOR EXAMPLE, VALVE OPENS ON LOSS OF
POWER AND/OR LOSS OF PNEUMATIC OR HYDRAULIC PRESSURE.

B) FC IS "FAIL CLOSED™; FOR EXAMPLE, VALVE CLOSES ON LOSS
OF POWER AND/OR LOSS OF PNEUMATIC OR HYDRAULIC PRESSURE.

9. SEE TABLE 1 FOR ANNUNCIATOR/ALARM LIGHT INFORMATION, SH 34 & 35.

10. ALL ANNUNCIATORS ARE LOCATED IN THE MAIN CONTROL ROOM
UNLESS OTHERWISE NOTED.

M. THE SRV OUTPUT LOGIC SHALL INCLUDE PROVISIONS TO BYPASS ONE
OF TWO CHANNEL OUTPUTS AND TO REVERT 2,2 LOGIC TO 1/1 LOGIC
WHEN BYPASSED. THE PROVISIONS ARE WLUSTRATED IN THE SSLC
BLOCK DIAGRAM, SH 36 & 37. ALSO SEE NOTE 3 ON SH 37. POWER
SOURCE CONNECTIONS FOR SRV'S ARE 125V DC AND 125v DC
RETURN AS SHOWN.

12. ADS OUTPUT LOGIC SHALL NOT INCLUDE PROVISIONS TO BYPASS THE
DUAL QUTPUTS. SINGLE CHANNEL FAILURE IN ONE ADS DIVISION SHALL
CAUSE LOSS OF OUTPUT FUNCTION IN THAT ADS DIVISION ONLY AS
SHOWN ON SH 37.

13. MONITOR THE CONTINUITY OF THE SRV ADS SOLENOIDS BY APPLICATION
OF A NON-ENERGIZING CURRENT TO EACH SOLENOID.

14, INTERMEDIATE PROCESSOR WHICH PREVENTS THE FAILURE OF THE
NON—-SAFETY RELATED DATA FROM AFFECTING THE SAFETY RELATED
LOGIC.

15, THIS SIGNAL LINE SHALL BE HARDWIRED. INDICATORS REQUIRED
TO BE HARDWIRED ARE SHOWN ON THIS DRAWING.

6. SIGNALS TO ANNUNCIATORS AND NON—SAFETY INDICATORS SHALL BE
OPTICALLY ISOLATED FROM THE SAFETY RELATED INPUT SIGNAL.

NOTES AND REFERENCES
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TYPICAL FOR 3 OF 18 SRV'S — NOTE 5
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TYPICAL FOR 3 OF 18 SRV'S — NOTE 5
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7 6 4 3 2
TABLE 1: ANNUNCIATOR/ALARM LIGHTS — NOTE 10 TABLE 1 ICONTH
ALARM SOURCE ALARM SOURCE
AR DicATION FUNCTION oSOURCE LARM | iNpICATION FUNCTION oRCuRCEL
ALARM/RED HIGH REACTOR PRESSURE LOGIC OUTPUT FOR SRV o SWITCH OUTPUT
! LIGHT DIVISION 1 B21-F0O10P SHEET 3 30 [atarm SRV RELIEF "J" SWITCHED OFF | g pey g
ALARM,/RED HIGH REACTOR PRESSURE LOGIC OUTPUT FOR SRV e SWITCH OUTPUT
2 AR P B oI TP EOR, 31 |ALarm SRV RELIEF "M" SWITCHED oFF | SWITCH
ADS CHANNEL 1 ARMED LOGIC OUTPUT e SWITCH OUTPUT
3 |ALarm A oAl Logic. o 32 |ALARM SRV RELIEF "S" SWITCHED OFF | SWITCH
4 ADS CHANNEL 2 ARMED LOGIC OUTPUT e SWITCH OUTPUT
ALARM e Loaic O 33 |ALARM SRV RELIEF "G" SWITCHED OFF | SWITCH
ADS CHANNEL 1 TRIP LOGIC OUTPUT o SWITCH OUTPUT
5 | ALARM A AN LocC o 34 |ALARM SRV RELIEF "B" SWITCHED OFF | SEEGH,
ADS CHANNEL 2 TRIP LOGIC OUTPUT et oy SWITCH OUTPUT
6 ALARM AT, Loaic o 35  |ALARM SRV REUIEF K" SWITCHED OFF | SWITCH
ALARM/ORANGE| ADS INHIBIT SWITCH IN LOGIC OUTPUT - SWITCH OUTPUT
7 LIGHT INHIBIT POSITION DIVISION 1 SHEET 1 36 |ALARM SRV RELIEF "E" SWITCHED OFF 5,rr7 g
ADS CHANNEL 1 MANUAL LOGIC OUTPUT .y SWITCH OUTPUT
8 |aLarMm L v o Locic o 37 |ALARM SRY RELIEF "U" SWITCHED OFF | SHITCH
ADS CHANNEL 2 MANUAL LOGIC OUTPUT . SWITCH OUTPUT
9 ALARM B e 2N, Logc o 38 |aLarm SRV RELIEF D" SWITCHED oFF | SWITCH |
ADS 29 SECOND TIMER LOGIC OUTPUT o SWITCH OUTPUT
10 |ALARM RUNNING CHANNEL 1 DIVISION 1 | SHEET 14 39 [ALARM SRV RELIEF "N SWITCHED OFF g pe7'g
ADS 29 SECOND TIMER LOGIC OUTPUT e SWITCH OUTPUT
N |ALARM RUNNING CHANNEL 2 DIVISION 1 | SHEET 15 40 [ALARM SRV RELIEF "H" SIWTCHED OFF |5hpeT g
ADS HIGH DRYWELL PRESSURE |LOGIC OUTPUT e SWITCH OUTPUT
12 |ALARM ADS HIGH DRYMELL PRESSURE LSS %Y 41 |ALARM SRV RELIEF “T" SWITCHED OFF | SHITCH
ADS HIGH DRYWELL PRESSURE |LOGIC OUTPUT o SWITCH OUTPUT
13 |ALARM ADS HIGH DRTWELL PRESSVRE  |theer e 42 | ALARM SRV RELIEF “C" SWITCHED OFfF | SHITCH |
ADS ECCS PUMP DISC PRESS | LOGIC OUTPUT oy SWITCH OUTPUT
14 |ALARM PERMISSIVE CHANNEL 1 DIV 1 |SHEET 14 43 |ALARM SRV RELIEF “L" SWITCHED OFF | 57 19
ADS ECCS PUMP DISC PRESS  |LOGIC OUTPUT e SWITCH OUTPUT
15 [ALARM PERMISSIVE CHANNEL 2 DIV 1 |SHEET 15 44 |ALARM SRV RELIEF "F" SWITCHED OFF | 5ppT 10
ADS CHANNEL 1 ARMED LOGIC QUTPUT . SWITCH OUTPUT
15 |ALARM ATE AN Loaic 45  |ALARM SRV RELIEF "R" SWITCHED OFF | SHITCH O
ADS CHANNEL 2 "ARMED LOGIC OUTPUT o SWITCH OUTPUT
17 |ALARM AT Loaic o 46 |ALARM SRV RELIEF "A" SWITCHED OFF |SWITCH O
® | ALarM ADS CHANNEL 1 TRIP LOGIC OUTPUT +7 |ALARM/RED  |ENHANCED RPV WATER LOGIC OUTPUT
DIVISION 2 SHEET 11 LIGHT LEVEL LOW DIV 1 SHEET 27
© | aLaru ADS CHANNEL 2 TRIP LOGIC OUTPUT 45 |ALARM/RED  |ENRANCED RPV WATER LOGIC OUTPUT
DIVISION 2 SHEET 11 LIGHT LEVEL LOW DIV 2 SHEET 27
20 ALARM/ORANGE| ADS INHIBIT SWITCH IN LOGIC OUTPUT 49 ALARM/ORANGE{LOW RPV METAL OR LOGIC OQUTPUT
LIGHT INHIBIT POSITION DIVISION 2 SHEET 1i LIGHT BOTTOM DRAIN TEMP SHEET 28
1 L aLarw ADS CHANNEL 1 MANUAL LOGIC OUTPUT 50 |ALARM/RED  |HIGH DRYWELL PRESSURE LOGIC OUTPUT
PERMISSIVE DIVISION 2 SHEET 11 LIGHT DIVISION 1 SHEET 29
ADS CHANNEL 2 MANUAL LOGIC OUTPUT
22. JALARM PERMISSIVE DIVISION 2 SHEET 11
ADS 29 SECOND TIMER LOGIC OUTPUT
23 [ALARM RUNNING CHANNEL 1 DIVISION 2 |SHEET 14
ADS 29 SECOND TIMER LOGIC OUTPUT
24 |ALARM RUNNING CHANNEL 2 DIV 2 SHEET 15
25 | ALARM ADS HIGH DRYWELL PRESS LOGIC QUTPUT
PERMISSIVE CHANNEL 1 DIV 2 [SHEET 14
26 | aLarM ADS HIGH DRYWELL PRESS LOGIC OUTPUT
PERMISSIVE CHANNEL 2 DIV 2 |SHEET 15
27 | aLarm ADS ECCS PUMP DISCH PRESS |LOGIC OUTPUT
PERMISSIVE CHANNEL 1DIV 2 |SHEET 14
28 | ALaRM ADS ECCS PUMP DISCH PRESS |LOGIC OUTPUT
PERMISSIVE CHANNEL 2 DIV 2 | SHEET 15 ANNUNCIATOR LIST
o SWITCH OUTPUT
29 | ALARM SRV RELIEF "P" SWITCHED OFF | SHITCH S
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7 6 5 2
TABLE 1 (CONT)
ALARM SOURCE
LARM! INDICATION FUNCTION oF SoGaL
51 | ALARM/RED HIGH DRYWELL PRESSURE LOGIC OUTPUT
| LIGHT DIVISION 2 SHEET 29
s> | ALARM/RED HIGH DRYWELL PRESSURE LOGIC OUTPUT
LIGHT DIVISION 3 SHEET 29
53 | ALARM/RED HIGH DRYWELL PRESSURE LOGIC OUTPUT
LIGHT DIVISION 4 SHEET 29
ALARM,RED "LOGIC OUTPUT
54 | AAS SRV VALVE(S) OPEN Lo%S %
55 | ALARM/ORANGE | SRV DISCHARGE LINE(S) OR LOGIC OUTPUT
LIGHT RPV HEAD VENT HIGH TEMP SHEET 31
RPV HEAD SEAL LOGIC OUTPUT
56 | ALARM LEAKOFF HIGH PRESSURE SHEET 33
ADS 8 MINUTE TIMER RUNNING, LOGIC QUTPUT
57 | ALARM CHANNEL 1. DIVISION 1 SHEET 14
ADS 8 MINUTE TIMER RUNNING, LOGIC OUTPUT
58 | ALARM CHANNEL 2, DIVISION 1 SHEET 15
ADS 8 MINUTE TIMER RUNNING, LOGIC OUTPUT
59 | ALARM CHANNEL 1. DIVISION 2 SHEET 14
50 | ALARM ADS 8 MINUTE TIMER RUNNING, LOGIC OUTPUT
CHANNEL 2, DIVISION 2 SHEET 15
ATWS AUTOMATIC INHIBIT OF ADS | LOGIC OUTPUT
61 | WHITE LIGHT INITIATION, CHANNEL 1, DIVISION 1 | SHEET 13
ATWS AUTOMATIC INHIBIT OF ADS | LOGIC OUTPUT
62 | WHITE LIGHT INITIATION, CHANNEL 2, DIVISION 1 | SHEET 16
ATWS AUTOMATIC INHIBIT OF ADS LOGIC QUTPUT
63 | WHITE LIGHT INITIATION, CHANNEL 1, DIVISION 2 | SHEET 13
ATWS AUTOMATIC INHIBIT OF ADS | LOGIC OUTPUT
64 | WHITE LIGHT INITIATION, CHANNEL 2, DIVISION 2 | SHEET 16
55 | ALARM ADS SRV SOLENOID(S) LOSS OF LOGIC OUTPUT
CONTINUITY DIVISION 1 SHEET 18
56 | ALARM ADS SRV SOLENOID(S) LOSS OF LOGIC OUTPUT
CONTINUITY DIVISION 2 SHEET 18
RPV LOW WATER LOGIC OUTPUT
67 | ALARM LEVEL 3 HARDWIRED SHEET 27
HIGH DRYWELL PRESSURE LOGIC OUTPUT
68 | ALARM HARDWIRED SHEET 29

ANNUNCIATOR LIST

ABWR DCD/Tier 2

Rev. 0
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Sse * BYPASS BYPASS __|— (WO) e A A <A> A
2% * SWITCH FUNCTION TO BE PERFORMED oop 1
DS SIMULTANEOUSLY WITH SENSORS BYPASS AT URE DETECTION L 10
o _1_ OF RPS/MSIV (SEE RPS IED REF NO. 6, SH 2 i NEXT
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T0
PREVIOUS
SHEET
LOOP 1 MANUAL RESET ECCS LOOP 1 ECCS LOOP 2
FrOM LOOP 1 MANUAL BYPASS OUT-OF —SERVICE OUT-OF —SERVICE
TROM s | LOOP 1 AUTO BYPASS
SHERT LOOP 2 MANUAL RESET
LOOP 2 MANUAL BYPASS
LOOP 2 AUTG BYPASS LOOP 1
HIGH=BYPASSED OQUTPUT MODULE
RMU B WO [TYPICAL-EXCEPT ADS)
STATUS TO RWU A POWER
MU A SOURCE
LOGIC WO ——4
DIAGNOSTICS L
FROM CMU A L -1
>3- > -k
U A MU SH 3, NOTE 1
FROM
FROM sus STATUS  ~a o sTatus
RMU A N
STATUS TO RMU B 7 Jl/ r(
cMu B ooe y .a- LD 1= 10 M/C, P./C, MCC FOR
DIAGNOSTICS € } < ACTUATORS OF THE
o FOLLOWING SYSTEMS:
] HIGH=BYPASSED RCIC — DIV )
FROM CMU B [ HPCF — DIV 2, 3
) LOOP 2 RHR — DIV 1. 2. 3
¢ wo! NBS —~ DIV 1, 2, 3 UNCLUDING
N/ OUTPUT MODULE SRY PRESSURE RELIEF FUNCTION)
SH 2, NOTE 11 (TYPICAL-EXCEPT ADS) PCV ISOLATION — DIV 1, 2, 3
GLOSSARY; 125 VDC
DTM — DIGITAL TRW MODULE
SLU — SAFETY SYSTEM LOGIC UNIT OUTPUT MODULE
CMU — CONTROL ROOM MULTIPLEXING UNIT 3 (TYPICAL—ADS ONLY) NITROGEN SUPPLY
RMU — REMOTE MULTIPLEXING UNIT S0 ] 12
NOTES: = E H—t FOR SRV ACTUATOR
1. DTM, SLU 1 AND SLU 2 USE MICROPROCESSORS WITH CONTROL Y 3 <] B21-FOI10N
PROGRAMS IN NON—VOLATLE MEMORY TO PROCESS IBD LOGIC. ’ st ] ©
2. 18D LOGIC IS DUPLICATED I SLU 1 AND SLU 2. FINAL TRIP — NOTE 12
OUTPUT TO ACTUATORS IS CONFIRMED AS VALID BY SH 2
2-0UT—OF -2 VOTER IN REMOTE OUTPUT MODULE. H [
3. A PROCESSING LOOP IS AUTOMATICALLY BYPASSED ON 1l 125 VDC
DETECTION OF ERRORS BY EQUIPMENT SELF DIAGNOSTICS. 1! RETURN .
THE REMAINING LOOP MAINTAINS OPERATION WITH 1-OUT—OF -1 !
OUTPUT RESPONSE DURING REPAR PERIOD. MANUAL BYPASS IS | L ____. TO OTHER OUTPUT MODULES FOR THE
PROVIDED FOR BACKUP AND AS MAINTENANCE BYPASS. 1) FOLLOWING ADS/SRV ACTUATORS:
BYPASSING OF BOTH LOOPS SIMULTANEOUSLY IS NOT PERMITTED. | L1 _ ____ B21-FO10H
! B21-F010T
EXCEPTIONS: | B21-FO10C
B21-FOT0L
A. DTM FAILURE DOES NOT CAUSE AUTO-BYPASS (SEE NOTE 4) B21-FOI0F
8. BYPASS OF OUTPUTS TO ADS IS NOT PERMITTED. B21-FO10R
B821-FO10A
4. BYPASS UNIT PERFORMS DIVISION—OF ~SENSORS BYPASS

SIMULTANEOUSLY FOR ALL SENSOR SIGNALS PROCESSED
IN 2-QUT—0F -4 LOGIC; TRIP LOGIC REVERTS TO
2-0UT—OF ~3. BYPASS EFFECTIVELY REMOVES DTM FROM
SERVICE N DIVISION.

5. SENSOR DATA IS FORMATTED AS SERIAL, TIME—MULTIPLEXED
DATA STREAM. SENSOR TRIP STATUS AND FINAL TRIP
OUTPUTS ARE CONTINUALLY UPDATED.

SSLC (LDS/ECCS) BLOCK DIAGRAM (CONTD)
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1

NOTES:

ALL EQUIPMENT AND INSTRUMENT PREFIXED BY SYSTEM
NO. ES1— UNLESS OTHERWISE NOTED.

REFERENCE DOCUMENTS UNDER THE FOLLOWING IDENTITIES
SHALL BE USED IN CONJUNCTION WITH THIS DRAWING

MPL NO.
2 PSIXLSAQIEGLF;I(();&IA"IR?NI?E AA';‘.NAUR':AC‘ATORS SHALL BE 1. MAKEUP WATER CONDENSATE SYSTEM IBD P13-1030
3. THE POWER TO CONTROL LOGIC AND TO THE MOTOR OPERATED 2. RCIC SYSTEM P&ID ES1-1010
FO36 VALVE SHALL BE SUPPLIED FROM DIVISION 2 POWER. 3. NUCLEAR BOILER SYSTEM P&ID B21-1010
4. THE LOGIC DESIGN SHALL INCORPORATE PROVISIONS TO 4. LEAK DETECTION & ISOLATION SYSTEM 1BO £31-1030
REVERT 2/4 LOGIC TO 2/3 LOGIC DURING BYPASS OF A SINGLE 5. ATMOSPHERIC CONTROL SYSTEM 18D 131-1030
DIVISION OF SENSORS. ALSO, THE LOGIC DESIGN SHALL NOT
PERMIT THE BYPASS OF MORE THAN ONE DIVISION OF SENSORS
AT A TIME.
5. SETPOINT VALUE IS NOT SUBJECT TO THE APPROVAL
OF THIS DOCUMENT.
6. POWER SUPPLY SHALL BE DIVISION ! UNLESS OTHERWISE
SPECIFIED.
7. THE INBOARD CONTAINMENT ISOLATION VALVE FO35 MANUAL
CONTROL AND VALVE POSITION STATUS INDICATION
(N ADDITION TO BEING MULTIPLEXED} SHALL BE
HARDWIRED TO THE MAIN CONTROL ROOM.
sH SH
o TITLE o TITLE
1 | COVER/CONTENTS/NOTES 12 | STEAM SUPPLY LINE INBOARD 1SOL VALVE F035
2 | TABLE 1: ANNUNCIATOR/ALARM LIST 12 | STEAM SUPPLY LINE OUTBOARD ISOL VALVE F036
3 [ RCIC INITIATION LOGIC 12 | TURBINE EXHAUST TO SUPPRESSION POOL VALVE FO39
4 | RCIC AUTO SHUTDOWN 12 | VACUUM PUMP DISCHARGE ISOL VALVE F047
4 | LEAK DETECTION ISOLATION 13 | STEAM LINE WARM UP VALVE FD48
4 | CONDENSATE PUMP DISCHARGE DRAIN VALVE FO31 13 | STEAM SUPPLY BYPASS VALVE F045
5 | CONDENSATE PUMP DISCHARGE DRAIN VALVE F032 14 | MOTOR OPERATED TURBINE TRIP & THROTTLE VALVE
5 | DRAIN POT SYSTEM ISOLATION VALVE F040 15 | THERMAL OVERLOAD RELAY BYPASS
5 | STEAM INLET TRAP BYPASS VALVE FO58 TABLE 2: LIST OF EQUIPMENT WITH THERMAL
15 | OVERLOAD RELAY BYPASS
5 _| DRAIN POT SYSTEM ISOLATION VALVE FO041 16 | TURBINE EXHAUST DIAPHRAM HIGH PRESS 1SOLATION
6 | TURBINE GOVERNOR VALVE 16 | RCIC OUT~OF ~SERVICE ALARM
6 | VACUUM PUMP 17 | MISCELLANEOUS ALARMS
5 | TESTABLE CHECK VALVE F005 AND
EQUALIZING VALVE F026
7 | cCoNDENSATE PuMP
8 | INJECTION VALVE F0O4
8 | MINIMUM FLOW BYPASS TO SUPPRESSION POOL VALVE FOTI
9 | CONDENSATE STORAGE TANK SUCTION VALVE FOO!
9 | sUPPRESSION POOL SUCTION VALVE FO06
10 | STEAM SUPPLY TO TURBINE VALVE F037
10 | COOLING WATER SUPPLY VALVE FO12
11 | TEST BYPASS TO SUPPRESSION POOL VALVE FOOB
1 | TEST BYPASS TO SUPPRESSION POOL VALVE FO09

MPL NO. ES1-1030

FIGURE 7.3—3 REACTOR CORE ISOLATION COOLING SYSTEM 18D (Sheet 1 of 17)
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TABLE 1: ANNUNCIATOR/ALARM LIST

TABLE 1 (CONTD)

ANNUNCIATOR/ALARM LIST

INITIATING INTIATING
INDICATOR FUNCTION DEVICE NDICATOR FUNCTION LECE
RCIC_TURBINE GOVERNOR END BEARNG OIL TEMP oP
R o OIL FILTER DIFFERENTIAL PRESSURE HIGH SvarcH
RCIC_TURB COUP END BEARNG OIL TEMP RCIC MANUAL INITIATION SWITCH roS
TEMP HIGH SWITCH N ARMEO POSITION
BAROME TRIC CONDENSER VACUUM LEVEL €OS LOGIC
TANK LOW LEVEL SWITCH RCIC OUT OF SERVICE OUTPUT
BAROMETRIC CONDENSER VACUUM LEVEL RCIC_TURBINE BEARING OIL PRESSURE
TANK HIGH LEVEL SWITCH PRESSURE LOW SWITCH
RCIC TURBINE EXHAUST DIAPHRAGM PIS— PRESSURE
PRESSURE HIGH 2614AEBF VACUUM TANK PRESSURE HIGH SWITCH
RCIC TURBINE EXHAUST LINE
R e o PIS-Z613A £ RCIC LOW FLOW FIS-2607
RCIC LUBE Ol AFTER COOLER TEMP
RCIC PUMP SUCTION PRESSURE HIGH PIS—-Z601 A s R
VACUUM PUMP DISCHARGE ISOLATION LIMIT
RCIC PUMP SUCTION PRESSURE LOW PIS—2602 R et oerizD o
E31-PS RCIC TURBINE TRIP AND THROTTLE VALVE LMIT
RCIC AREA TEMP HIGH 2605A8.C NOT FULLY OPENED SWITCH
E31-FS LOGIC
RCIC STEAM LINE FLOW HIGH Te5eABeD ALARMS SUPPRESSION POOL WATER LEVEL HIGH ogac
RCIC STEAMLINE £31-PS LOGIC
ALARMS B S TenBeD CONDENSATE STORAGE TANK WATER LEVEL LOW|  &OSC
RCIC ISOLATED B e RCIC TEST cos
STEAM SUPPLY WARM-UP LT LOGIC
VALVE F048 NOT FULLY CLOSED SwiTcH RPV WATER LEVEL LOW L2) OUTPUT
STEAM SUPPLY OUTBOARD ISOLATION LT LOGIC
VALVE F036 NOT FULLY OPENED SWITCH DRYWELL PRESSURE HIGH OUTRUT
STEAM SUPPLY INBOARD ISOLATION LT LoGIC
VALVE FO35 NOT FULLY OPENED SWITCH RCIC INITIATION SIGNAL OUTPUT
RCIC TURBINE EXHAUST LiMIT LOGIC
VALVE FO33 NOT FULLY OPENED SWITCH RPV WATER LEVEL HGH UL8) OUTPUT
R R e EvEr e Lson ANY RCIC VALVE OVERLOAD OR POWER LOSS Mce
RCIC DISCHARGE LINE NOT FILLED PIS-2608 RCIC LOGIC POWER FAILURE R
CONDENSATE STORAGE TANK TO SUPPRESSION oS STEAM SUPPLY TO TURBINE VALVE FO37 LMIT SWITCH,
POOL SUCTION AUTO TRANSFER OVERRIDE CLOSED ON HIGH WATER LEVEL (L8 LOGIC OUTPUT
ANY PUMP MOTOR OVERLOAD MCC THERMAL OVERLOAD RELAY BYPASS KOS
OR POWER LOSS CONTROL SWITCH IN “TEST"
SUPPRESSION POOL WATER T5-2604

TEMPERATURE HIGH
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TABLE 2: LIST OF EQUIPMENT WITH THERMAL OVERLOAD RELAY BYPASS

SYSTEM | VALVE NO. NAME bl
RCIC {ESI-FOO1 | CST SUCTION VALVE DIV 1 DC
RCIC | E51-FO04 | INJECTION VALVE oIV 1 DC §§
RCIC | E51-FO06 | S/P SUCTION VALVE DIV 1 DC R
RCIC | E51-FO08 | TEST RETURN VALVE DIV 10C lg
ROIC | ES1-F009 | TEST RETURN VALVE DIV 10C ¢
s 1|_USE | SPECFICATION | LOCATION
RCIC | ESI-FON | MINIMUM FLOW VALVE DIV 1DC yn
RCIC |€51-FO12 | COOLING WATER SUPPLY VALVE DIV 10C R
RCIC | ES1~FO35 | STEAM SUPPLY INBOARD ISOL VALVE [ DIV 1 AC ZE
RCIC | ES1-F036 | STEAM SUPPLY OUTBOARD ISOL VALVE | DIV 2 DC on
RCIC | ES1-FO37 | STEAM SUPPLY VALVE DIV 1DC YAS o ~GICATOR CSCATON
RCIC | E51-FO39 | TURBINE EXHAUST VALVE DIV 1DC by
RCIC | E51-F045 | STEAM SUPPLY BYPASS VALVE DIV 1DC §
RCIC | E51-F047 | VACUUM PUMP DISCH ISOL VALVE DIV 10C H
RCIC | ES1-FO4B | STEAM LINE WARM-UP VALVE oIV 1 AC é
RCIC * TURBINE TRIP AND THROTTLE VALVE | DIV 1DC z
RCIC * CONDENSATE PUMP DIV 10C M
RCIC * VACUUM PUMP DIV 10C FES?

% SUPPLIED WITH RCIC TURBINE, ES1-C002

Figure 7.3-3 REACTOR CORE ISOLATION COOLING SYSTEM IBD (Sheet 15 of 17}
ABWR DCD/Tler 2 Rev. 0 21-200



PIS-Z614A [\

TURB EXHAUST
DIAPHRAGM PRESS
HIGH

>
SETPOINT

JA
TO LEAK DETECTION
AND ISOLATION SYSTEM

PIS—2614E DIV 1 DIVISION 1

TURB EXHAUST > A REF DOC 4
DIAPHRACY PRESS | SETPOINT

PIS-Z614B oV 2 m
TURB EXHAUST > AG
DIAPHRAGM PRESS
( A ISETPOINT ]
AH

PIS=2814F Div 2

\

L/

TO LEAK DETECTION
AND ISOLATION SYSTEM
DIVISION 2

TURB EXHAUST > REF DOC 4
DIAPHRAGN, PRESS | SETPOINT 7

4
O—<

TURBINE EXHAUST DIAPHRAM HIGH PRESSURE I1SOLATION

L/

MCR

SYSTEM
OYT—OF ~SERVICE
oS ON

OFF

RCIC LOGIC
POWER FAILURE |
&

RCIC MOV'S IN
TEST STATUS

(Wo) |

N

NEFORWHAZOO

USE SPECIFICATION LOCATION

RCIC TURBINE IN
TRIP CONDITION

TURBINE EXHAUST VALVE ;

<F039 NOT FULLY OPENED RCIC OUT-OF—SERVICE

POWER LOSS OR THERMAL
OVERLOAD OF ANY MOV

<TVOWV—-<DMOVCUK| OZ——<PDIMDVO

NHZMZTCDHANZ —~

NO. WNDICATOR LOCATION

STEAM SUPPLY INBOARD l j
YLV FO35 NOT FULLY OPENE
STEAM SUPPLY OUTBOARD V
VLV FO36 NOT FULLY OPENED) f
CST SUCTION VALVE
FOO1 NOT FULLY OPENED

VWIMI~O {NIO—AP—-OZCZZP

RCIC OUT—OF —SERVICE ALARM

S/P SUCTION VALVE
FO06 NOT FULLY OPENED

Fgure 7.3-3 REACTOR CORE 1SOLATION COOLING SYSTEM IBD (Sheet 16 of 17)
ABWR DCD/Tier 2 Rev.0 21207



6 2
TIS 2604
SUPPRESSION POOL WATER H
TEMPERATURE HIGH
RCIC TURBINE GOVERNOR H ANY PUMP MOTOR
END BEARING OIL TEMP HIGH OVERLOAD OR POWER LOSS
RCIC TURBINE COUPLING H RCIC DISCHARGE LINE
END BEARING OIL TEMP HIGH NOT FILLED
OIL FILTER DIFFERENTIAL H STEAM SUPPLY WARM-UP
PRESSURE HIGH VALVE FO48
NOT FULLY CLOSED
oc
VACUUM PUMP DISCHARGE PO
o R g & BT s & £
L NOT_FULLY OPENED i;
TO
1L
H TURBINE TRIP_ AND NS
RCIC LUBE OL AFTER G
COOLER TEMP HIGH THROTTLE VALVE
NOT FULLY OPENED s 1 |_USE | SPECFICATION | LGCATION
UN
PS
ET
VACUUM TANK H RR
PRESSURE HIGH MCR Y 3
RCIC TEST SE
oN
cos NORMAL | Ep
" TEST wo! Ys
RCIC PUMP SUCTION
PRESSURE HIGH A L_NO. WDICATOR LOCATION
N
N
U
N
_MISCELLANEQUS ALARMS ¢
A
T
0
R
s
0
T
H
E
R
s

Figure 7.3-3 REACTOR CORE ISOLATION COOLING SYSTEM 18D (Sheet 17 of 17}

ABWR DCD/Tier 2

Rev. 0

21-208




7 6 5 2
NOTES:
1. RHR LOOP "A" LOGIC IS SHOWN. RHR LOOP B, & C LOGIC
IS IDENTICAL TO "A” EXCEPT AS NOTED.
2. ALL EQUIPMENT AND INSTRUMENTS ARE PREFIXED BY SYSTEM NUMBER £11
UNLESS OTHERWISE NOTED.
3. VALVES FOI1A, FO11B AND FOUIC ARE IN ELECTRICAL DIVISION 2, 3 AND 1
RESPECTIVELY. THE MANUAL CONTROL SWITCH FOR VALVES FONA, FOIIB REFERENCE DOCUMENTS
AND FONIC ARE IN ELECTRICAL DIVISIONS 1, 2 AND 3 RESPECTIVELY. MPL_NO.
4. SYSTEM RI0, ELECTRICAL POWER DISTRIBUTION SYSTEM, SHALL PERMIT 1 NUCLEAR BOILER SYSTEM P&ID B21-1010
MOTOR TO START ONLY FOR PUMP VOLTAGE >70 PERCENT OF NOMINAL.
2. SUPPRESSION POOL TEMPERATURE T53-1030
5. DIVISIONAL SIGNALS SHALL BE ISOLATED FROM THE NON-IE ALARM. MONITORING SYSTEM 18D
6. THE LOGIC DESIGN SHALL INCORPORATE PROVISIONS TO REVERT 2,4 LOGIC 3. RHR SYSTEM P&ID EN-1010
TO 2/3 LOGIC DURING BYPASS OF A SINGLE DIVISION OF SENSORS. ALSO,
THE LOGIC DESIGN SHALL NOT PERMIT THE BYPASS OF MORE THAN ONE 4. LEAK DETECTION & ISOLATION SYSTEM 18D E31-1030
DIVISION OF SENSORS AT A TIME.
5. DELETED
. |
7. BETRONT VALUES ARE SECLMINARY AND WILL BE 6. FLAMMABILITY CONTROL SYSTEM P&ID 149-1010
B. UNLESS OTHERWISE SPECIFIED, POWER AND CONTROL CIRCUITS 7. NUCLEAR BOWER SYSTEM 18D B21-1030
ARE DIVISION 1, 2 AND 3 FOR LOOPS A, B AND C RESPECTIVELY. 8. REACTOR WATER CLEAN—UP SYSTEM IBD 631-1030
9. THIS EQUIPMENT IS ALSO CONTROLLED BY REMOTE SHUTDOWN SYSTEM 9 FUEL POOL COOLING SYSTEM 1BD G41-1030
(REFERENCE DOCUMENT 1)) FOR RHR LOOPS A AND B ONLY.
10. REACTOR BLDG COOLING WATER SYSTEM/ P21/P41-1030
10. THE ELECTRICAL POWER DISTRIBUTION SYSTEM SHALL PROVIDE REACTOR SERVICE WATER SYSTEM IBD
PUMP COO1A,B.C STOP SIGNALS DUE TO BUS UNDER VOLTAGE 1 REMOTE SHUTDOWN SYSTEM (BD C61-1030
(<30% VOLTAGE) AND ANY OF THE FOLLOWING MOTOR PROTECTIVE
RELAY TRIP SIGNALS 12. CONTAINMENT ATMOSPHERE
MONITORING SYSTEM 1BD D23-1030
A. MOTOR OVERCURRENT
B. BUS DIFFERENTIAL CURRENT 13 INTERLOCK BLOCK DIAGRAM (IBD) STANDARDS A10-3070
C. GROUND OVERCURRENT 14 REACTOR BLDG COOLING WATER SYSTEM P&ID P21-1010
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RHR PUMP COOTAB.C HIGH DISCHARGE PSZ605A—1, RHR LOOPS AB.C INITIATION
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RHR LOOP AB,C ACTIVATED LOGIC OUTPUT WHITE LIGHT | R e O e CS, LOGIC OUTPUT
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RHR LOOP A.B,.C MANUAL INITIATION SUPPPRESSION POOL RETURN VALVE
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