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Norzs
1 RENCE DESIGNATIONS ARE PREFIXED WITH C71 1. NUCLEAR BOILER SYSTEM (NBS) P&ID gz-t00 e SINGLE SIGNAL OR POWER CONNECTION
ONLESS, GTMERWSE SPECED. 2. ROD CONTROL AND INFORMATION SYSTEM (RCIS) IED C11-1040
2 R TS O N T R A OTcH 3. CONTROL ROD DRIVE SYSTEM (CRD) P&D c12-1010 "
el . o T S () o e LR s o
e, THE SWITCH TS SHALL CLOSE BEFORE 5. PROCESS RADIATION MONITORING SYSTEM (PRRM) IED D11-1040
T ORENING VALVE REAGHEG FULLY GPEN”AND REVAIN CLOSED -
THE OPENING VALVE REACHES FU 6. LEAK DETECTION AND ISOLATION SYSTEM (LDS) IED E31-1040
3. INTERNAL LOGIC AND EQUIPMENT FUNCTIONS. ARE SHOWN ON THE 7. D.C. POWER ONE LINE DIAGRAM R42-1010 —_— DATA CONNECTION
REACTOR PROTECTION SYSTEM 1B, C71-1030. 8. VITAL AC POWER ONE LINE DIAGRAM R46-1010
4 THE APRN TR SIGNALS PROMDED BY THE NEUTRON MONITORING 9. RECIRCULATION FLOW CONTROL SYSTEM (RFCS) IED C81-1040
SISTEM (NMS) REPRESENT EITHER HIGH NEUTR rLcrw B OASTOOWN 10. SUPPRESSION POOL TEMPERATURE MONITORING (SPTM) SYSTEM IED  T53-1010 @ LINE CONNECTION
TRIP OR APRM INOPERATIVE AS DETERMINED BY THE N
A R TIek Bibe
AS DETERMINED BY THE NMS. WPL - SOLENOID POVER WRING WTHN
SUPPORTING DOCUMENT GROUNDED STEEL
5. LETTER DESONATIONS FOR EQUPMENT IN THE FOUR RPS DIVISIONS
ARE AS FOLLOWS: 1. REACTOR PROTECTION SYSTEM DESIGN SPEC C71-4010
A - Do 1 DESIGN DOCUMENTS STANDARDS At0-3020
22 DVSION & 3. PIPING & INSTRUMENT DIAGRAM SYMBOLS At0-3020
D - DIVISION ¥ 4. IBD STANDARDS A10-3070
THESE DESIGNATIONS DO NOT NEGESSARILY APPLY TO MATCH 5. REACTOR PROTECTION SYSTEM 18D C71-1030
6. REACTOR PROTECTION SYSTEM MMR C71-5030 PR - AVERAGE POWER RANGE MONITOR

6. REDUNDANT LOGIC PO\ PPLIES ARE TO BE PROVIDED
\MLHIN IbégIVIDUAL PANEL AND/OR WITHIN EACH

8. REACTOR PROTECTION SYSTEM LOGIC AND MAIN STEAM ISOLATION
VALVE LOGIC (PART OF LEAK TION AND ISOLATION SYSTEM)
SHARE THE S, E DlGlTAL TRIP AND TRIP_LOGIC UNIT.

IARE FUNC’ WRITTEN EACH WLL SEPA-
RATELY PROCESS SENSOR INPUT SIGNALS, TRIP DECISION LOGIC.
ANIiLINTais‘LOCK LOGIC RELATED TO A P TI léLAR SYSSYgBA HOWEVB?

WO TEM
BE DEVELOPED IN QUTPUT LOG!C UNITS IN EACH
DIVISION LOGIC PANEL, SE REF DOC

9. TRIP INPUTS FOR THE TURBINE OONTROLEVALVE FAST CLOSURE TCVF {

TRIP_SHALL BE DERIVED FROM ALL TH
OF THE TURBINE CONTROL VALVE. PROVISIONS SHALL BE MADE F(R THE
%?ESSURE ITCHES TO DIRECTLY MEASURE INDIVIDUAL CONTROL VALVE

ISK DUMP” HYDRAULIC TRIP SYSTEM OIL_PRESSURE AND FOR THE PRESSURE
SWITCHES TO BE MOUNTED DIRECTLY ON THE TURBINE CONTROL VALVES.

10. ONE POSITION SWMITCH EACH WITH TWO CONTAC ALL BE
ON_EACH 'lURBINE MAIN STOP VALVE CONTACT

EACH POSITION
SORE ‘TR SIGALS 10 e B REACTOR PROTEC'IION S,
THESE CONTACIS SHALL BE CLOSED AN IN CLOSED WHEN
THE STOP VALE IS 0P
CIOSING VALVE REACHES a0 OPEN SHALL REMAIN, OPEN, WHILE
THE VALVE IS FULLY CLOSED AND SHALL RECLOSE BEFORE THE
QPENNG VALVE IS FULLY OPEN. CONTACT NUWBER 2 OF EACH
POSITION SWITCH SHALL PROVIDE M DENSER VACUUM LOW
TR EYPASS, SICNALSTo Thb LEAK DETECTION SYSTEM. N
ERAL. THE OPERATION OF THE NUMBER 2 SWTCH CONTACTS
S OPPOSITE_TO THE OPERATION OF THE NUMBER 1 CONTACTS.
SPECFIC DETALS OF THE OPERATION OF THE NUMBER 2
TACTS DETECTION AND ISOLATION
S Iﬂ) REFERENGE. DOCUMENT 6.
. EACH OF THE FOUR TURBINE FIRST STAGE PRESSURE TRANSMITTERS
A SEPARATE_SENSING LINE AND

SHALL BE
Tﬂ) FROM EACH OTHER BY SUITABLE DISTANCE OR BY BARRIERS
TO MINIMIZE THE POTENTIAL FOR COMMON CAUSE FAILURE.

12. LOGIC POWER SOURCES FOR THE SCRAM FOLLOW SIGNALS AND SCRAM
TEST SMITCH STATUS SIGNALS SHALL BE PROVIDED BY RIATE
UNITS OF THE ROD CONTROL AND INFORMATION SYSTEM (C11).

13. THE REACTOR MODE SWITCH SHALL BE A SINGLE. FOUR POSITIONS.
FOUR BANI KEYLOCKEJ SWTCH. EACH OF THE FOUR BANKS SHALL
ALL OTH JANKS AND PROVIDE

ELECTRICALLY ISOLATED FROM OTHER BANKS
A REACTOR MODE SIGNAL TO ONE OF THE FOUR RPS DIVISIONS.
THE SWITCH IS IN ONE PDSI'IION THE CONTACTS ASSOCIATED
THA POSITION SHALL BE CLOSED AND THE CONTACTS FOR ALL
OTHER POSITIONS SHALL BE opm CONTACT ACTTION UPON SVIITO‘IING
SHALL BE MAKE BE| TH DIVISION X

SHALLNEQCH H. OCIATED WI
E UTDOWN™ POSITION. THESE CONTACTS SHALL BE OPEN WHEN

THE MODE SWITCH IS IN_ THE "SHUTDOWN™ POSITION AND SHALL BE CLOSED
IN ALL OTHER POSITIONS.

14. THE MANUAL SCRAM RESET SWITCH SHALL BE A SINGLE. THREE
ON, TWO BANK, SPRING RETURN TO NEUTRAL, SWITCH. THE TWO
BANKS_SHALL BE ISOLATED FROM EACH OTHER. WHEN THE SMIGHIS N
ONE OF THE THO NON-NEUTRAL POSIIONS, THE ASSOGIATED CONTACTS
AL aE GLOSKD. WNEN T SWITCH 12 N THE NEUTRAL POSIION.
ALL CONTACTS SHALL BE OPEN.
15. GROUPS 1A, 18, 24, 28, 3 38, 4A AND 48 SOLENOI
WRING SHALL AL e BN I P ARATE. CONDUT NIERCONNECTIONS
BEIMEEN, PDLU. 0L AND SCC ARE SHOMN N LOGICDIAGRAM
REPRESENTATION 1N SUPPORTING D0C 5

16. RPS ALARMS AND STATUS SIGNALS ARE DESCRIBED IN
SUPPORTING DOCUMENTS 1,5 AND 6.

17. THE NEUTRAL WIRING OF ALL FOUR SCRAM GROUPS SHALL BE
CONNECTED TO THE SAME COMMON POINT GROUND.

18, WITHIN THE SCRAM SOLENOID FUSE PANI CURRENT SURGE SUPPRESSION
DEVICES . VARISTORS OR EQUIVALEN IALL BE CONNECTED ACROSS
THE COIL DS OF EACH HCU SCRAM T VALVE SOLENOID.

19. FIBER OPTIC CABLES PROVIDING ELECTRICAL SEPARATION BETWEEN
EQUIPMENT OF REDUNDANT DIVISIONS SHALL BE RUN IN EITHER THE
SENDING OR IN THE RECEIVING DIVISION CABLE TRAYS.

THE WIRING CIR TSASSOC! \TED WITH THE DIV I AND_THE DIV
M IGNALS SHALL

SCRAM SIGNAL
AND BE KEPT SE’ARATE BY DISTANCE OR BARRIERS FROM THE WIRING
CIRCUITS ASSOC! WTH THE DIVISION I MANUAL SCRAM AND THE
DIVISION X MANUAL SCRAM SIGNALS SUCH AS TO PREVENT A SINGLE
FAULT FROM CAUSING THE LOSS OF BOTH MANUAL SCRAM FUNCTIONS.

2. P qNG Y ONE OF THE HCU (PAIR-ROD) TEST SVIITCHES INTO
OS| IALL RESULT IN IS \TED SIGNALS BEING

C8dS ICE )RODCH AS T0 PROVIDE
'IIMING S!GNALS INDICATING THE START OF A

22. METAL ENCLOSED JUNCTION BOXES AND CONDUIT SHALL BE U'IILIZE)
WITHIN THE SCRAM TEST PANEL TO MAINTAIN SEPARATION OF ALL
FOUR SCRAM GROUPS AND PROTECTION FROM HOT SHORTS.

THE SUPPRESSION POOL TEMPERATURE MONITQ?ING ﬁSPTML?( TRIP
S|GNALS REPRESENT EITHER SUPPRESSION POOL

ERATURE OR SPTM INOPERATIVE AS DI I ﬂ) BY THE
SUPPRESSION POOL TEMPERATURE MONITORING SYSTEM.

20.

S

23.

BPU - BYPASS UNITS

CRD - CONTROL ROD DRIVE
DIV 1 - ELECTRICAL DIVISION I
DIV 2 - ELECTRICAL DIVISION I
DIV 3 - ELECTRICAL DIVISION &
DIV 4 - ELECTRICAL DIISION ¥

DTF - DIGITAL TRIP FUNCTION

0 ~"FisER 0P
HCU - HYDRAULIC CONTROL UNIT
L - LINE
MSIV - MAIN STEAM LINE ISOLATION VALVE
N - NEUTRAL
MSL - MAIN STEAM LINE
OLU - OUTPUT LOGIC UNIT
PDLU - POWER DISTRIBUTION LOGIC UNIT
RTS - REACTOR TRIP AND ISOLATION SYSTEM
SCC - SOLENOID CONTROL CENTER

SRNM - SOURCE RANGE NEUTRON MONITOR
SSFP_-_SCRAM_SOLENOID FUSE PANEL

TLF - TRIP LOGIC FUNCTION
KOS - KEYLOCK OPERATION SWITCH

MPL NO. C71-1040

Figure 7.2-9 Reactor Protection System IED (Sheet 1 of 11)
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Figure 7.2-9 Reactor Protection System IED (Sheet 2 of 11)
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Figure 7.2-9 Reactor Protection System IED (Sheet 3 of 11)
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Figure 7.2-9 Reactor Protection System IED (Sheet 4 of 11)
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NOTES:

1. LOGIC GATES ARE USED IN THIS DRAWING TO SHOW REACTOR
PROTECTION SYSTEM FUNCTIONAL LOGIC AND NOT ACTUAL
HARDWARE.

2. LOGIC REPRESENTED IN THIS DOCUMENT FOR PDLU CAN
BE IMPLEMENTED BY RELAY LOGIC.

3. ALL SIGNAL DESCRIPTIONS REFLECT THE CONDI THAT
RESULTS IN A LOGIC ™" ON THE SIGNAL LINE. ANALOG
INPUT DESCRIPTIONS REFLECT CONDITIONS THAT WILL CAUSE
AN INSTRUMENT TRIP.

4. ALL TRIP SIGNALS INTERNAL TO RPS AT THE CHANNEL AND
DIVISION LEVEL ARE ASSERTED LOW.

D 5. ALL BYPASS SIGNALS AND BYPASS PERMISSIVE SIGNALS
ARE ASSERTED HIGH.

6. FOR DRAWING CLARITY. ISOLATED SIGNALS ARE SHOWN WITH
AN ISOLATOR AT BOTH TRANSMIT AND RECEIVE END. THIS DOES
NOT MEAN TO IMPLY THAT TWO SEPARATE ISOLATORS ARE
REQUIRED FOR EACH SIGNAL.

— 7. 2 OUT OF 4 OUTPUT ARRANGEMENT FOR SCC IS
REPRESENTED IN THIS DOCUMMENT.

8. LOGIC AND DEVICE SYMBOLS USED IN THIS DRAWING ARE
DEFINED IN THE IBD STANDARDS. SUPPORTING DOCUMENT 4.

C 9. EACH APRM TRIP SIGNAL REPRESENTS EITHER A HIGH NEUTRON FLUX TRIP.
A HIGH SIMULATED THERMAL POWER TRIP. AN APRM INOPERATIVE TRIP.
— AND/OR A CORE FLOW RAPID COASTDOWN TRIP AS DETERMINED BY AN

APRM OF THE NMS.

10. EACH SRNM TRIP SIGNAL REPRESENTS EITHER A SRNM UPSCALE
(OR HIGH COUNT RATE) TRIP, A SHORT PERIOD TRIP, AND/OR A
SRNM INOPERATIVE TRIP AS DETERMINDED BY EITHER TWO OR THREE
OF THE SRNM'S OF THE NMS.

11. SCRAM SOLENOID POWER WIRING SHALL BE PROTECTED FROM
HOT SHORT CONDITIONS BY RUNNING ALL OF THE GROUP 1A,
1B, 2A, 2B, 3A, 3B, 4A AND 4B SOLENOID POWER WIRING
WITHIN SEPARATE METAL ENCLOSED RACEWAYS OR WITHIN
SEPARATE METAL CONDUIT FROM THE PDLU’S THROUGH TO
THE INDIVIDUAL HCU SCRAM PILOT VALVE SOLENOID.

12. PLACING ANY ONE OF THE HCU (PAIR ROD) TEST SWITCHES

B IN THE "TEST" POSITION SHALL RESULT IN AN ISOLATED

SIGNAL BEING SENT TO THE ROD CONTROL AND INFORMATION
SYSTEM INDICATING THE START OF A CONTROL ROD SCRAM TEST.

13. LOGIC REPRESENTED IN THE SCC'S SHOWN ON SHEETS 65 AND 66
OF THIS DOCUMENT CAN BE IMPLEMENTED BY RELAY LOGIC.

MPL NO. C71-1030
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NOTES:
1. ALL EQUIPMENT AND INSTRUMENTS FOR.THIS SYSTEM
7. THE ELECTRICAL POWER DISTRIBUTION SYSTEM (REF DOC 6)
é?EEPRTVEIg'EX%%TBE"DSYSTEM MPL NO. E22 UNLESS SHALL PROVIDE PUMP STOP SIGNALS DUE TO BUS UNDERVOL TAGE
: (< 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 2,4 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 IS ALSO CONTROLLED BY THE REMOTE

SHUTDOWN SYSTEM FOR HPCF LOOP "B" ONLY. SEE REF
DOC-2 FOR DETAILED HPCF "B" AND RSS INTERFACES.
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14 | MINIMUM FLOW VALVE FO108B
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7 6 5 | 4 3 2 1
TABLE 1: ANNUNCIATORS/ALARM LIGHTS TABLE 1: ANNUNCIATORS/ALARM LIGHTS (CONT'D)
SOURCE OF SOURCE OF
INDICATION FUNCTION SIGNAL INDICATION FUNCTION SIGNAL
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 HPCF_LOOP B HIGH SUPPR POOL LOGIC OUTPUT
ALARM HPCF PUMP MOTOR OVERLOAD LOOP B MR R P B WATERILEVEL
= o SoT TG [0 q L, ALARM HPCF LOOP C LOW CST WATER LEVEL LOGIC OUTPUT
ALARM HPCE {PUMP MOTOR' OVERLOAD: LOOP © R AR ATARM HPCF_LOOP C HIGH SUPPR POOL LOGIC OUTPUT
ALARM OVERLOAD ANY HPCF VLV MOTOR LOOP B MOTOR CONTROL CENTER WATER LEVEL
ALARM OVERLOAD ANY HPCF VLV MOTOR LOOP C MOTOR CONTROL CENTER WHITE LIGHT HSEPACEEBC_’% B HIGH REACTOR WATER LEVEL 8 |[LOGIC QUTPUT
ALARM HPCE 1LOOP B MANUAL JNITIATION, ARMED £85 WHITE LIGHT | HPCF_LOOP C HIGH REACTOR WATER LEVEL 8 | LOGIC OUTPUT
ALARM HPCF LOOP C MANUAL INITIATION ARMED PBS SEALED-IN
ALARM HIGH REACTOR WATER LEVEL 8 LOGIC OUTPUT ALARM HPCF LOOP B PUMP CONTROL SW IN PULL LOCK|PULL LOCK
ALARM HPCF LOOP B INITIATED LOGIC OUTPUT ALARM HPCF LOOP C PUMP CONTROL SW IN PULL LOCK| PULL LOCK
ALARM HPCF LOOP C AUTO INITIATION LOGIC OUTPUT ALARM HPCF LOOP B LOSS OF LOGIC POWER SOURCE |LOGIC OUTPUT
ALARM HPCF LOOP B OUT OF SERVICE LOGIC OUTPUT, COS ALARM HPCF LOOP C LOSS OF LOGIC POWER SOURCE | LOGIC OUTPUT
ALARM HPCF LOOP C OUT OF SERVICE LOGIC OUTPUT, COS ALARM HPCF LOOP B TESTING cs
ALARM HPCF PUMP B LOW-LOW SUCTION PRESSURE | PSZ603B ALARM HPCF LOOP C TESTING cs
ALARM HPCF PUMP C LOW-LOW SUCTION PRESSURE | PSZ603C (NOT HARDWIRED)| | ALARM HPCF PUMP B TRIP LOGIC OuTPUT
ALARM HPCF PUMP B DISCHARGE LINE NOT FILLED | PSZ6028-2 ALARM HPCF_PUMP C TRIP LOGIC OUTPUT
» EMERGENCY CONTAINMENT FLOODING-CST/SP | KOS
ALARM HPCF PUMP B HIGH SUCTION PRESSURE PSZ602B-1 ALARM SUGTION TRANSFER OVERRIDE LOOP /
ALARM HPCF PUMP C DISCHARGE LINE NOT FILLED | PSZ602C-2 AR EMERGENCY CONTAINMENT FLOODING— cs1 75p | koS
ALARM HPCF PUMP C HIGH SUCTION PRESSURE PSZ602C—1 SUCTION TRANSFER OVERRIDE LOOP C
WHITE LIGHT HPCF F‘UMP B MANUAL OVERRIDE LOGIC OUTPUT, CS ALARM E‘%(:ERE;?EF“R‘EENY»:«JTE SBTYQASSSED) FOR LOOP B KOs
P C MANUAL OVERRIDE LOGIC OUTPUT, CS CC_EQUIPMENT IN TEST MODE K0S
WHITE UGHT | BFL 78 RuifiaTioN ALARM CERIAL RELAY NOT BYPASSED) FOR LOOP C
. 1S = =
WHITE LIGHT GPE‘BA[IJB%I%{;I VALVE F003B LOGIC QUTPUT, C: ALARM HPCF LOOP B FLOW LOW FIS-2608B, PS-26078
HPCF INJECTION VALVE F LOGIC OUTPUT, CS - e
WHITE LIGHT | UK AL GVERRIDE OF AUTO INITIATION ALARM HPCF LOOP C FLOW LOW Fi5=2608Cy: RS=2607C
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 DIVERSE LOGIC OQUTPUT
ALARM HPCF C PUMP C LOW-LOW PS603C (HARDWIRED)
SUCTION PRESSURE
WHITE LIGHT | HPCF C MANUAL INITIATION SEALED-IN LOGIC QUTPUT
WHITE LIGHT | HPCF_C INJECTION VALVE FOO3C MANUAL LoGIC QUTPUT, CS

OVERRIDE OF DIVERSE MANUAL INITIATION

Figure 7.3-1 High Pressure Core Flooder IBD (Sheet 2 of 17)
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7 6 5 l $ 4 3 2
£
B21- PIS—2625A - !
i HIGH )—<:> i
i <DRYWELL >SET POINT M2V 14
PRE SSURE
D
1 NN {’% -
B21— PIS-76258
HIGH Div 2 !
DRYWELL >SET POINT > }, ! >
I\ PReSSURE d
1 B2i- PIS-7625C
HIGH
DIV 3 3
DRYWELL | >SET POINT D) 2/4 TO HPCF
PR H//IIZ"—’ 265 LOOP "B
ESSURE | o E CONTROL SWITCH
C 1
I B21- PIS-2625D 4
AIGH
—& <DRYWELL >SET POINT YOV 4 S %—H
PRESSURE f/r i
| 1
1
COMMON FOR OBSERVATIONAL MEASURES
LOOPS B & C USE SPECFICATION LOCATION
4
3
(102 10 HPCF
1
5 | , ﬁOTE ANNUNCIATOR
NO. INDICATOR LOCATION
HPCF — LOOP B INITIATION LOGIC (CONT'D ON SH 4)
TYPICAL FOR LOOP C EXCEPT AS NOTED
OTHERS
A

Figure 7.3-1 High Pressure Core Flooder IBD (Sheet 3 of 17)
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MCR
[ HPCF "B" SYS RESET | |

{PBs] RESET } = (WO) AUTO OPEN
‘ L CST VALVE
SPRING RETURN J ; 107 Foois

/ 27\ HIGH DRYWELL PRESSURE

" 3lca HPCF "B"
\J/ INITIATION CLOSE TO
I SIGNAL SEALED-IN ¢ TEST RETURN
14|C7 VALVE F008B

B21- LS-Z603E-3

REACTOR DIV 1 -~ L
LEVEL 1 -
< WATER EVE Q———@ g [N CLOSE T0
LEVEL = e TEST BYPASS
E’ INFTIATED 14]A7 VALVE FOO9B
D 1
B21- LS—2603F -3 S Z._,
REACTOR LEVEL DIV 2
WATER EVE 4 ! START DIESEL GENERATOR
LEVEL s! N .
B21- LS—7603G-3 f(
REACTOR DIV 3 ] OPEN TO
WATER LEVEL v %—» 2/4 * - e INJECTION
LEVEL st ! 9[o7 VALVE F0038
NOTE
4
—
821~ LS-Z603H-3 4 START TO CONTROL SWITCH
2 ola7 (8 PUMP COO1B
C REACTOR LEVEL Div 4 6107
VeveL <15 10
—" FOO038
BYPASS MCC
. OVERLOAD
MCR P B|C7 TRIP CONTACTS OBSERVATIONAL MEASURES
HPCF 8" MANUAL INITIATION USE SPECIFICATION LOCATION
COLLAR ARMED . >
PBS START |
B HPCF — LOOP B INITIATION LOGIC (CONT'D FROM SH3) ANNUNCIATOR
NO. NDICATOR LOCATION
OTHERS
A

Figure 7.3-1 High Pressure Core Flooder IBD (Sheet 4 of 17)
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B21-LS-7603H-3

APCF "C” SYSTEM RESET

®
1
1
(HARDWIRED)
_ MCR HPCF "C”
HPCF "C™ MANUAL INITIATI ARMED

COLLAR ARMED
PBS [~ START

—\_.j

OVERLOAD
17]D7 TRIP CONTACTS

A N S SR TR T R SR DR T B
" "TMeR . (wowked) ®
:PCF C SYS ?ESET AUTO OPEN BLOCKING
£SE 1 = (wo) T e e e ' oJB3 Foose
SPRING RETURN HPCF_"C b3
-- e — e O T0 e
/100 HIGH DRYWELL PRESSURE 3 e, 14]C7" VALVE FOOBC 10[c6" Foosc
3
> £ 4 B
B21-LS-Z603E-3 14[A7  VALVE F00SC “gz FO0IC
REACTOR HPCF "C”
LEVEL A | INTIATED BLOCKING
[‘ ? START DIESEL GENERATOR | Tlad P
| B4
B21-LS-7603F-3 | ) DG-C ONLY D4
REACTR | |eveL DIV 2 | NS
MR <15 i /78 OPEN T0 BLOCKING
! ! z INJECTION 1 ™ SIGNAL
B21-1S-76036-3 9|07  VALVE F003C gg F009C
REACTOR LEVEL DIV 3 START 10 BLOCKING
\{IEAJEEE <15 2 4 3757} PUMP cooic ToToa’ SIONAL
NOTE £y (FONC
4 BYPASS MCC
o[a7

INITIATED

HPCF - LOOP C INITIATION LOGIC (CONT'D FROM SH3) i

HPCF "C"
INITIATION
MANUAL
SIGNAL
SEALED-IN
HPCF "C”
AU

m AUTO OPEN
CST VALVE

CONTROL SWITCH

BYPASS MCC
VERLOAD

1707 TRIP CONTACTS

BLOCKING

GNAL FOR
7|83 cooic

®

Lbaep

|
1
1|B7  Foo1C |
| OBSERVATIONAL MEASURES
USE SPECIFICATION LOCATION
@\ ame., |
14[A6  VALVE F00SC !
START DIESEL GENERATOR !
! ANNUNCIATOR
DG-C ONLY | NO. INDICATOR [OCATION|
BTN ’
1007 VALVE F0O3C |
suaRT 1o i
o7 PUMP CooIC 1
| OTHERS
i
1
1

Figure 7.3-1 High Pressure Core Flooder IBD (Sheet 5 of 17)
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REF DOC 2 NOTE 6

PUMP START SIGNAL

REF DOC 6 NOTE 3

MANUAL
OVERRIDE

MCR
HPCF_PUMP_"B"
START

| ®
s 003 ——(w0)—
PULL LOCK
o (wo)—————
CF "B Y | L (Wo)—~

BUS VOLTAGE >70%

Co01B
HPCF PUMP "B" | MCR
(o) RUN ®
STOP ©

wocr gt (8 |
INITATION 33 > .
D
SURPRESSION POOL
SUCTION FOOGB FULLY OPEN (W0)——(w0) RUNNING SEAL IN
UMIT SWITCH

CONDENSATE STORAGE

TANK SUCTION FOOIB FULLY |

OPEN LIMIT SWITCH

X
PSZ6038 TPU
PUMP R L
SUCTION | < SET POINT 0
PRESSURE - A

(WO)
(wo)

c REF DOC 2 NOTE 6
— PU 8§
PUMP STOP SIGNAL E¥
16
HPCF PUMP COOIB REF DOC 6 NOTE 7 STOP SEAL IN I
e — BUS YOLTAGE N
& | [-USE_|SPECIFICATION_LOCATION
] U REF DOC 6 NOTE 7 H§
TESTABLE CHECK VALVE [N MOTOR PROTECTIVE kR
F004B FULLY OPEN A l RELAY TRIP SIGNAL vy
E
MCR WO § g
o| [ " i
PBS TEST . EQUALIZING VALVE | MCR A [_NO. INDICATOR __|LOCATION|
SPRING RETURN - OPEN ® N
CLOSE © i
INJECTION VALVE
i
] [ TPy ? T ;
! A} CHECK VALVE ® 0
= [ OPEN
EQUALIZING VALVE {
| s — ;
A H
k
TESTABLE CHECK VALVE FO04B & EQUALIZING VALVE FOI9B S

TYPICAL FOR F004C & FO19C

Figure 7.3-1 High Pressure Core Flooder IBD (Sheet 6 of 17)
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HPCF MANUAL
OVERRIDE OF
AUTO INITIATION

MCR
HPCF PUNPC" |
btk REF DOC 6 NOTE 3
AUTO

cs STP__ ————(Wo)——
PULL LOCK

BUS VOLTAGE >70%

HRCE C” M
mATion  S[C3

Y

SUPPRESSION POOL
SUCTION FOOEB FULLY OPEN —(wo)
LIMIT_ SWITCH

CONDENSATE STORAGE
TANK SUCTION FOO1B FULLY
OPEN_LIMIT SWITCH

EZ!

PSZGOBC TPU O__
[ L
SUCTION < SET POINT
(s [0

g

REF DOC 6 NOTE 7
BUS VOLTAGE
<30%

REF DOC 6 NOTE 7

MOTOR PROTECTIVE
RELAY TRIP SIGNAL

HPCF PUMP_C001C
(CONTINUED ON NEXT SHEET)

i

cooic

HPCF PUMP "C" | MCR

(wo) RUN ®

STOP ©

TPU
RUNNING SEAL IN
HARDWIRED
5|A3 % ’:'
HARDWIRED 8 :6;
(B 3
AR
8 it
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" S'I‘ USE SPECIFICATION [LOCATION
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| M
! £
116
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[y INDICATOR __[LOCATION
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Py ¢
|
?
STOP SEAL IN 9
S
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S

Figure 7.3-1 High Pressure Core Flooder IBD (Sheet 7 of 17)
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7 6 5 i 4 3 1
N R _ - S _ _
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Figure 7.3-1 High Pressure Core Flooder IBD (Sheet 8 of 17)
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MCR
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Figure 7.3-1 High Pressure Core Flooder IBD (Sheet 9 of 17)
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INJECTION VALVE F003C
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REF DOC 2 NOTE 6 HARDWRED - LOOP "C" ONLY
VALVE OPEN SIGNAL i
(29
£ 13[A2
o [ [) :
WIATON 75 "0 Mo-FoorB
MCR
& |_- CST SUCTION VALVE
woc 8 (40 (W0) . I RESEE ) OPEN ®
INITIATION " Te3 (W0) CLOSE ©
T
S slE2
CST SUCTION VALVE L
F—OPEN N : i
cs AUTO
) F-CLOSE
5[e2
SUPPRESSION POOL (W0)—> > i
SUCTION VALVE_F0068
FULLY OPEN i
| e we | |
) F-CLOSE
3 T (wo)
(A LooP B SUCTION AUTO_TRANSFER !
C 12|A6 SWITCH IN OVERRIDE
) 86
REF_DOC 2 NOTE 6 &Y
VALVE CLOSE SIGNAL S ?g
i$
§ | [ USE_T SPECHICATION_LOCATION|
— B — | i
I
o | A ol ™ {
o N
A (Wo) . TYPICAL FOR FOOIC §r
B INTIATION 5] ! EXCEPT AS NOTED YS
MCR AW INDICATOR _|LOCATION|
CST SUCTION VALVE | N
F-OPEN i N
cs AUTO ! N
F-CLOSE [
11 | 1
! g
i S
S T - :
S

Figure 7.3-1 High Pressure Core Flooder IBD (Sheet 11 of 17)

21-265




ABWR

RS-5146900 Rev. 1

Design Control Document/Tier 2

SUCTION AUTO

NORMAL

TRANSFER OVERRIDE r—J *

KOS
*

OVERRIDE

(A

* KEY REMOVABLE IN

"NORMAL" POSITION

AA
(WO) t 1
ez

7 6 5 * 4 3 2
P13-LS—Z601A O—@
COND STORAGE < Div 1
TANK WATER | SETPOINT
LEVEL LOW NIV 7
P13-LS-2601B Q fl
COND STORAGE < Div 2
TANK WATER |SETPOINT 5—
LEVEL LOW
P13-LS-2601C 24
COND STORAGE | < DIV 3 3
TANK WATER |SETPOINT . NOTE 4
LEVEL LOW REF DOC 2 NOTE 6
MO F
P13-LS~Z601D VALVE OPEN SIGNAL L 0068
COND STORAGE < o 4 ! SUPPRESSION POOL |MCR
TANK WATER |SETPOINT SUCTION VALVE
LEVEL LOW_ OPEN ®
CLOSE
L ©
< : > : f b— (WO) —
T31-LS—2658A (WO) —a=] oc
SUPPRE SSION > o 1 (WO) ] i~
POOL WATER |SETPOINT EN
LEVEL HIGH BT
T31-15-26588 T0
SUPPRESSION > Oiv 2 ( f L
POOL WATER |SETPOINT D NS
LEVEL HIGH G
T31-LS—-Z658C S| USE SPECIFICATION LOCATION
SUPPRESSION > DIv 3 3 2/4 ON
POOL WATER [SETPOINT > PS
LEVEL HIGH 2 NOTE 4 g;
131-LS~2Z658D VU
SUPPRESSION > DIv 4 Y REF DOC 2 NOTE 6 \ EA
T S
< PO AER SETPOINT %_’ VALVE CLOSE SIGNAL ON
RT
Ys
A NO. INDICATOR LOCATION
N
MCR N
S/P SUCTION VALVE ) (wQo)y —- g
F—OPEN A
cs AUTO lﬂg ( ) g i
s Crooost :
MCR t=80 SECS g
S
o}
T
H
E
R
s

SUPPRESSION POOL SUCTION VALVE FO06B

Figure 7.3-1 High Pressure Core Flooder IBD (Sheet 12 of 17)

21-266



ABWR

RS-5146900 Rev. 1

Design Control Document/Tier 2

I 8 2 {

FS
[

o

MCR

S/P_SUCTION VALVE

F-OPEN
cs AUTO

F-CLOSE

P13-LS-7601A

W o\ y
LEvEL Low | SETPONT N ]

P13-LS-76018

T31-LS-Z658A

s N TI | W
LEVEL HiGH | SETPONY

131-LS-76588

T31-LS-2658C
SUPPRESSION

POOL WATER ISETFCINT

LEVEL HIGH
T131-LS-7658D

g
LEVEL HiGH | SETPONT,

(wo)

DIVERSE HARDWIRED -

L00P C ONLY .
|
|
|
|
1
|
|
1
]
1
|

SUPPRESSION POOL

rO- FO06C

SUCTION VALVE

(2
=
X}

T
2
3
Z

TPU

MCR
SUCTION

NORMAL

KOS [—OVERRIDE
+ KEY REMOVABLE IN
"NORMAL” POSITION

AUTO
TRANSFER OVERRIDE

o), [

t=80 s

(wo)—

D

29

G
=

SUPPRESSION POOL SUCTION VALVE F006C

1
| SUCTION_AUTO
<A> I | TRANSFER OVERRIDE

NoRwAL 1 |
KOS [—OVERRIDE |+ (Wo)

=3

)

4
=
0@ g

NOD—ZOO

<DOUN—<DMDCK|OZ——>MTO

N—ZzmzcD—nZ—

USE SPECIFICATION

LOCATION|

NO. INDICATOR

LOCATION|

LoMI—O| VBO—>—OZCZZ>

Figure 7.3-1 High Pressure Core Flooder IBD (Sheet 13 of 17)

21-267




RS-5146900 Rev. 1

Design Control Document/Tier 2

REF DOC 2 NOTE 6
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Figure 7.3-1 High Pressure Core Flooder IBD (Sheet 15 of 17)

21-269




ABWR

RS-5146900 Rev. 1

Design Control Document/Tier 2

TABLE 2: THERMAL RELAY BYPASS MCC EQUIPMENT LIST
FOR HPCF LOOP B (TYPICAL FOR HPCF LOOP C)

SYSTEM

DESCRIPTION

EQUIPMENT
D

HPCF
LOOP B

E22-MO-F001B
E22~-MO-F0O03B
£E22-MO-FQ068
E22-MO~-F0O08B
£22-MO--F0O09B
E£22-MO--F010B

HPCF
HPCF
HPCF
HPCF
HPCF
HPCF

CST SUCTION VALVE

INJECTION VALVE

S/P SUCTION VALVE

TEST RETURN VALVE (THROTTLEABiE!
TEST BYPASS VALVE

MINIMUM FLOW VALVE

HPCF LOOF B - THERMAL RELAY BYPASS LOGIC

I.O0OP "C” ON NEXT SHEET)

/g HPCF INITIATION SIGNAL

t

41C3

MCR

THERMAL RELAY
BYPASS

KOS NORMAL

TEST

THERMAL RELAY

KEY REMOVABLE N
"NORMAL" POSITION

(WO) ¢

ARMED

" BYPASS

SEE TABLE 2

MCC

@@

CONTROL SWITCH

OBSERVATIONAL MEASURES

USE

SPECIFICATION

LOCATION

ANNUNCIATOR

NO.

INDICATOR

LOCATION

OTHERS

Figure 7.3-1 High Pressure Core Flooder IBD (Sheet 16 of 17)
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! 24>\ HPCF "C" MANUAL INITIATION SIGNAL HARDWIRED
S

18\ HPCF "C" AUTO |

" 5[C37 INITIATION SIGNAL

|
|
MCR ‘
|

THERMAL RELAY
BYPASS
KOS% ! THERMAL RELAY
TEST (w0)+(w0) ARMED
KEY REMOVABLE IN W BYPASS
NORMAL" POSITION ! SEE TABLE 2

GICRS]

CONTROL SWITCH

HPCF LOOP "C" — THERMAL RELAY BYPASS LOGIC
(LOOP "B" ON PRIOR SHEET)

OBSERVATIONAL MEASURES

USE SPECIFICATION LOCATION
ANNUNCIATOR
NO. INDICATOR LOCATION
OTHERS

Figure 7.3-1 High Pressure Core Flooder IBD (Sheet 17 of 17)
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SH.

TITLES

CONTENTS

NOTES AND REFERENCES

SRV LOGIC AND CONTROL DIVISION 1 FOR SRV FO10P

SRV LOGIC AND CONTROL DIVISION 2 FOR SRV FO10J

SRV LOGIC AND CONTROL DIVISION 3(2,3) FOR SRV'S FO10M(FO10S, FO10B)

SRV LOGIC AND CONTROL DIVISION 1 FOR SRV FO10G

SRV LOGIC AND CONTROL DIVISION 1 FOR SRV FO10K

SRV LOGIC AND CONTROL DIVISIONS 2(3,1) FOR SRV'S FO10E(FO10U, FO10D)

olo|v|o|uo|s|w

SRV LOGIC AND CONTROL DIVISIONS 2(3,1,2) FOR SRV'S FO1ON(FO10H, FO10T, FO10C)

o

SRV LOGIC AND CONTROL DIVISIONS 3(1,2,3) FOR SRV'S FO10L(FO10F, FO10R, FO10A)

ADS LOGIC AND CONTROL

N}

ADS LOGIC AND CONTROL (CONTINUED)

w

ADS LOGIC AND CONTROL (CONTINUED)

>

ADS LOGIC AND CONTROL (CONTINUED)

[

ADS LOGIC AND CONTROL (CONTINUED)

o

ADS LOGIC AND CONTROL (CONTINUED)

~

ADS LOGIC AND CONTROL (CONTINUED)

©

ADS LOGIC AND CONTROL (CONTINUED)

©

FEEDWATER VALVES FOO1A(F001B)

N
o

FEEDWATER CHECK VALVES FOO3A(F003B)

N

FEEDWATER GATE VALVES FOOSA(FO05B)

N
N

CUW RETURN FW LOOP SELECTOR VALVES FO07A(FO07B)

N
w

MAIN STEAM BYPASS/DRAIN ISOLATION VALVE FO11(F012)

N
>

STEAM LINE DRAIN VALVES FO13(FO14, FO16)

N
3

MAIN STEAM DRAIN LINE AOV'S FO15(F017)

N
o

RPV HEAD VENT VALVES FO18(F019, F020)

N
~

RPV WATER LEVEL ALARMS AND INDICATORS

N
@

LOW RPV METAL & BOTTOM DRAIN TEMPERATURE ALARM & RECORDER

MPL NO. B21-1030

N
©

HIGH DRYWELL PRESSURE ALARMS AND INDICATORS

%
<}

CONTENTS

SRV VALVE STEM POSITION ALARM

-]

SRV DISCHARGE LINE AND RPV VENT DISCHARGE LINE HIGH TEMP ALARM

=
)

MSIV VALVE STEM POSITION SWITCHES

[
[#]

RPV HEAD SEAL LEAKOFF HIGH PRESSURE ALARM

w
kS

ANNUNCIATOR LIST

(%
@

ANNUNCIATOR LIST (CONTINUED)

[
o

ELC?«LDS/ECCS) BLOCK DIAGRAM DIV 1 (TYPICAL FOR DIV 2 & DIV 3)

(%
N

ELQE}LDS/ECCS) BLOCK DIAGRAM (CONTINUED)

Figure 7.3-2 Nuclear Boiler System IBD (Sheet 1 of 37)
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NOTES:

PRESSURES SHALL BE IN MPa g.

REFERENCE DOCUMENTS UNDER THE FOLLOWING IDENTITIES
ARE TO BE USED IN CONJUNCTION WITH THIS DRAWING.

2. THE ADS LOAD DRIVERS SHALL BE CONNECTED SO THAT IT IS NECESSARY
TO ENERGIZE BOTH ADS CHANNELS TO ACTUATE THE ADS VALVES.

3. PARTS OF THE LOGIC AND CONTROL SYSTEM FOR THE OPERATION OF THE
SRV'S IN THE RELIEF MODE ARE CLASSIFIED AS NON—SAFETY RELATED
BUT THE TOTAL SYSTEM IS DESIGNED AS A SAFETY RELATED SYSTEM.

4. DIVISION 2 IS THE SAME AS DIVISION 1 EXCEPT THAT DIVISION 2
SUFFIX LETTERS ARE THOSE IDENTIFIED IN{PARENTHESES.)

5. NUMBERS OR LETTERS IN DES\GNATE THOSE APPLICABLE
TO THE SRV'S WHICH FOLLOW IN“SEQUENCE AFTER THE FIRST IN THE
GROUP OF 3 OR 4 SRV'S.

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 NSORS AT A TIME. THE PROVISIONS ARE
ILLUSTRATED IN THE BLOCK DIAGRAM, SH 36, ZONES B4 & C4.

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

8. (A) 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.

12. ADS OUTPUT LOGIC SHALL NOT INCLUDE PROVISIONS TO BYPASS THE
DUAL OUTPUTS. 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.

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

NUCLEAR BOILER SYSTEM, P&ID
REMOTE SHUTDOWN SYS, 1BD

RESIDUAL HEAT REMOVAL SYSTEM, P&ID
HIGH PRESSURE CORE FLOODER, P&ID
LEAK DETECTION SYSTEM, IBD

REACTOR PROTECTION SYSTEM, IED
TURBINE CONTROL SYSTEM, IBD

NOO AN

SUPPORTING DOCUMENTS
1. INTERLOCK BLOCK DIAGRAM (IBD) STANDARD

MPL NO.

B21-1010
C61-1030
E11-1010

£E22-1010
E31-1030
C71-1040
N32-1030

MPL NO.

A10-3070

NOTES AND REFERENCES

Figure 7.3-2 Nuclear Boiler System IBD (Sheet 2 of 37)
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Figure 7.3-2 Nuclear Boiler System IBD (Sheet 3 of 37)
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Figure 7.3-2 Nuclear Boiler System IBD (Sheet 4 of 37)
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TYPICAL FOR 3 OF 18 SRV'S - NOTE S

E
PS 7607A-4
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NOTE 1 SETPOINT
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Figure 7.3-2 Nuclear Boiler System IBD (Sheet 5 of 37)
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Figure 7.3-2 Nuclear Boiler System IBD (Sheet 6 of 37)
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Figure 7.3-2 Nuclear Boiler System IBD (Sheet 7 of 37)
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Figure 7.3-2 Nuclear Boiler System IBD (Shéet 9 of 37)
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