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NOTES:
NO. TITLE .. UNLESS OTHERWISE NOTED, THE EQUIPMENT NUMBERS
SHOWN ON THIS DIAGRAM ARE PREFIXED WITH P25.
1 NOTES, CONTENTS
2. UNLESS OTHERWISE NOTED, THE POWER SUPPLY FOR
) HECW PUMP (A&D) (1) SUPPORTING EQUIPMENT IS FROM THE ESSENTIAL POWER.
3. " FIXED NUMBERS IN THIS DIAGRAM INDICATE THE
3 HECW PUMP (A&D) (2) SWGR FUNTIONAL NUMBERS.
P 4. THE LOGIC OF REFRIGERATOR IS OMITTED BECAUSE IT
¢ HECW PUMP (A&D) (3) DEPENDS ON HARDWARE STRUCTURE.
5 HEC\N;EI—“:LI:E?%(A) COMPRESSOR
LA AN
6 HECW PUMP (B&E) (1)
7 "HECW PUMP (B&E) (2)
8 HECW PUMP (B&E) (3) REFERENCE DOCUMENT MPL NO.
9 HECWéQHlLﬂERﬁLA) REACTOR BUILDING COOLING . HVAC EMERGENCY COOLING WATER SYS P&ID P25-1010
WATERINEET VALVE (P21)
2. REACTOR BUILDING COOLING WATER SYS P&ID P21-1010

HECW CHILLED WATER IN-OUT PRESSURE
DIFFERENCE CONTROL VALVE

ANNUNCIATOR

3. REACTOR BUILDING COOLING WATER SYS/
REACTOR SERVICE WATER SYS I1BD

P21/P41-1030

P25-1030

Figure 7.3-9 HVACT Emergency Cooling Water IBD (Sheet T of 11)
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TPY
R10-1030 Py lt?%s
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=17 s TPU l
— CONTROL SWITCH
(Wo)——
t=15 s / SELECT SWITCH [D: com]> o o
. )
MCRP KIN POSITION A: AUTO £z g zE - -
HECWCHILLER, L SH 3 <0 z O ¥ 2% 52 %
SELECT 5328 B 2% H2b
D:CONTD; AL AUTO :}—__..
cos  MANUAL AL = VTR N Ny
A:CONTD; D: AUTO — L HECW PUMP (A) AUTOMATIC O | wocx | ¢ ?
L7 RUNNING SIGNAL T T
MCRP o—{-0 —— ——
- SH 3 COSX1 cs1X2 CS2X2
SCHILLER3 (A)
START
cst AUTO (
STOP N NN /" MCR OPERATIONAL SWITCH )
FULL LocK 7 r AN _[STOP] POSITION OBSERVATIONAL MEASURES
SH 4 USE SPECIFICATION LOCATION
N N ( OPERATIONAL SWITCH
LcP 7 7 \UN [PULL LOCK] POSITION
HECW PUMP (A) SH 3
START SH 5 ANNUNCIATOR
CS2 AUTO NO. INDICATOR LOCATION
STOR N Y N ( LOCAL OPERATIONAL SWITCH
‘ ’ - \_IN_[STOP] POSITION
SH 3
488 MCC
R/B ESSENTIAL ELEC
EQUIP_ROOM (A) H“
VENTILATOR (A) RUNNING
OTHERS
488 MCC INSTANT INTERRUP— NEED
R/B ESSENTIAL(EI)_EC TION COUNTER MEAS[ NOT NEED
EQUIP ROOM (A
VENTILATOR (B) RUNNING gqpcgg\lr&m NO?’EtEl[E)ED
MCC VALVE | SEATING OPEN SIDE
FORM CLOSED SIDE
HECW PUMP (A) THERMAL EXIST
< RUNNING SIGNAL BYPASS NOT EXIST
SH 4 SWGR PWR SUPPLY EXIST
OBSERVATION NOT EXIST
ELECTRICAL SOL AC_ V]
VLV PWR SUPPLY DC V|
HECW PUMP (A AND D) P25-1030

Figure 7.3-9 HVAC Emergency Cooling Water IBD (Sheet 2 of 11)
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LOCAL STOP
. HECWECHILLER(A)
Pg_ | stop \ COMPRESSOR STOP SIGNAL
> 70% BUS VOLTAGE R19-19%0
= CO01A
HECW PUMP (A)
Wi .
HECW PUMP (A) (w0) <] RTUNP ® ! ® 2 CONTROL SWITCH
AUTOMATIC RUNNING ‘SIGNAL STO ©, ©,
SH 2 i N
_l (
(wo) SToP
OPERATIONAL SWITCH ?
IN'[PULL LOCK] POSITION
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P/C
HECWQE AII7I7ERJ(A)
COMPRESSOR STOP
j OBSERVATIONAL MEASURES
{OCAL OPERATIONAL SWTCR USE SPECIFICATION LOCATION
IN [STOP] POSITION ’
SH 2 x @1 ®1 MCRP
1S6058-2 MCRP o
LCP
RETURN CHILLED £9 @2 ®2
LOW £e
P/C ANNUNCIATOR
HECWZCHILLER/(D) NO. INDICATOR LOCATION
[
COMPRESSOR RUNNING
SELECT SW IN [A: STDBY]
<POS! TION D:AUTO
SH 2
AN OTHERS
HECW PUMP (A) STOP SIGNAL INSTANT INTERRUP— NEED [¢)
TION COUNTER MEAS| NOT NEED
SH 4 INCHING NEED
R10-1030 OPERATION NOT NEED
VALVE | SEATING OPEN SIDE
<70% BUS VOLTAGE FORM CLOSED SIDE
THERMAL EXIST
BYPASS NOT EXIST
SWGR PWR SUPPLY EXIST
OBSERVATION NOT EXIST | O
ELECTRICAL SOL AC_ V]|
VLV PWR SUPPLY oC_ V|
P25-1030

HECW PUMP (A AND D)

Figure 7.3-9 HVAC Emergency Cooling Water IBD (Sheet 3 of 11)
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IN (STOP) POSITION
= O
HECWECHILLERY(A) N\ ' HECW PUMP (A)
FAULTY SIGNAL N/ NG STOP SIGNAL
SH 3
488 MCC
HECW PUMP (A)
RUNNING TPU
D o
FISO03A LOCAL
CONTROL SWITCH
CHILLED WATER t=60 s
LOW FLOW
S TS605A-2 MCRP
RETURN_CHILLED
WATER HIGH OBSERVATIONAL MEASURES
TEMPERATURE e USE SPECIFICATION LOCATION
452 P/C | T -
¢ HECWLCHILLERI(D)
COMPRESSOR RUNNING
—
4 HECW PUMP (A)
430 MCC _ RUNNING SIGNAL
HECW PUMP Dg SH 2
OVERLOAD TRI ANNUNCIATOR
NO. INDICATOR LOCATION
MceC
HECWICHILLER D)
FAULTY SIGNAL
B
OTHERS
INSTANT INTERRUP— NEED
TION COUNTER MEAS| NOT NEED
HECW PUMP (A AND D) NChING NFED
OPERATION NOT NEED
VALVE | SEATING OPEN SIDE
. FORM CLOSED SIDE
THERMAL EXIST
BYPASS NOT EXIST
SWGR PWR SUPPLY EXIST
OBSERVATION NOT EXIST
A ELECTRICAL SOL AC_ V]
VLV PWR SUPPLY DC Vv |
P25-1030

Figure 7.3-9 HVACT Emergency Cooling Water IBD (Sheet 4 of 11)
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#88 MCC
< HECW PUMP (A) RUNNING
#52 M/C
< RCW PUMP (A) RUNNING
v /e N\ CONTROL SWITCH
N/ — |
RCW PUMP (D) RUNNING L]
HECWSCHILLERYA)
COMPRESSOR STARTUP SIGNAL
LIMIT SWITCH
HECWSCHILLERYA)
SUCTION VLV FULLY CLOSED
OPERATIONAL SWITCH IN =<
[PULL LOCK] POSITION
SH 2 TPy Eﬂ
OBSERVATIONAL MEASURES
#52 — __P/C USE SPECIFICATION LOCATION
HECWCHILLER}A) ) t=60 s
COMPRESSOR RUNNING
(wo)
o N
~
—— L ANNUNCIATOR
HECW CHILLERYA) 3 NO. INDICATOR LOCATION
< FAULTY SIGNAL g‘“’
wo) ——
IS LCP (w0)
CHILLED WATER
OUTLET TEMP |
HIGH N
/ L@—»
~ OTHERS
1S LcP (W0) ——+ W INSTANT INTERRUP— NEED
CHILLED WATER L TION COUNTER MEAS|™ NOT NEED
OUTLET PR, INCHING NEED
TEMP_LOW ON HECWICHILLER3(B), (C), (D), (E), (F) SUFFIX A CHANGES OPERATION NOT NEED
TOB,C, D?I;:ff}‘fﬁfg OTHERS ARE SIMILAR TO THAT OF THIS SHEET. OPEN SIDE
HOWEVERCHILLERA(B), (E) IS RCW PUMP (B OR E); VALVE | SEATING
ANDCHILLERYC), {F) IS RCW PUMP (C OR F), FORM CLOSED SIDE
T THERMAL EXIST
BYPASS NOT EXIST
SWGR PWR SUPPLY EXIST
OBSERVATION NOT EXIST
HECW:CHILLER{(A) COMPRESSOR ELECTRICAL SOL AC V]
VLV PWR SUPPLY oC_ Vv |
P25-1030

Figure 7.3-9 HVAC Emergency Cooling Water IBD (Sheet 5 of 11)
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TPy
R10-1030 TPY t=77 s
<RESTART TIMER OUTPUT A
t=17 TPY
s ‘: 1 CONTROL SWITCH
‘_j (WO)——-——-
=15 s / SELECT SWITCH [E: CONT ]> o o
[ IN . )
MCRP \_N_POSITION B: AUTO £2222 - -
HECWECHILLERY SH 7 0z O< S = 5§ & 2
SELECT Yo S dui o h n 2oL

E:CONT'D; B:AUTO

cos [ "MANUAL PUL [N/ NIV
B:CONTD; E:AUTO E HECW PUMP (B) AUTOMATIC
> RUNNING SIGNAL . —ee
MCRP SH 7 Coons csix S2x
o HECW X X4 CS2X4
<CHILLERYB)
" START (

B
s
O~ MaNUAL
\

~+—e —| AUTO

—+9 —

cst AUTO
SToP NN N /~ MCR OPERATIONAL SWITCH
PULL LOCK 7T \__IN_[STOP] POSITION OBSERVATIONAL MEASURES
SH 8 USE SPECIFICATION LOCATION
N N / OPERATIONAL SWITCH
Lee 7 7 \UN [PULL LOCK] POSITION
HECW PUMP (B) SH 7
START SH 9 ANNUNCIATOR
cs2 AUTO NO. INDICATOR LOCATION
STop N N N / LOCAL OPERATIONAL SWITCH
r 7 7 \ N [STOP] POSITION
SH 7
488 MCC
R/B ESSENTIAL ELEC
£QUIP ROOM (B) j-%---
VENTILATOR (A) RUNNING

O_,_ OTHERS
#88 MCC INSTANT INTERRUP— NEED

R/B ESSENTIAL ELEC TION COUNTER MEAS| NOT NEED
EQUIP ROOM (B) INCHING NEED
VENTILATOR (B) RUNNING ON HECW PUMPS (COO1C & COO1F) EACH SUFFIX B AND E CHANGES TO C AND F OPERATION NOT NEED
MCC HOWEVER, HECW PUMP (B AND E) IS MCR VENTILATOR (A) VALVE | SEATING OPEN SIDE
AND HECW PUMP (C AND F) IS MCR VENTILATOR (B). FORM CLOSED SIDE
HECW PUMP (B) THERMAL EXIST
RUNNING SIGNAL BYPASS NOT EXIST
SH 8 SWGR PWR SUPPLY EXIST
OBSERVATION NOT EXIST
ELECTRICAL SOL AC_ V]
VLV PWR SUPPLY DC_ V|
HECW PUMP (B AND E) P25-1030

Figure 7.3-9 HVAC Emergency Cooling Water IBD (Sheet 6 of 11)
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Figure 7.3-9 HVACT Emergency Cooling Water IBD (Sheet 7 of 11)
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O
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#s8 MCC
HECW PUMP (B)
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OVERLOAD TRIP

O

MCC

HECW CHILLER @)
FAULTY SIGNAL

HECW PUMP (B AND E)

CONTROL SWITCH

OBSERVATIONAL MEASURES

USE SPECIFICATION LOCATION
~ANNUNCIATOR
NO. INDICATOR LOCATION
OTHERS

INSTANT INTERRUP— NEED

TION COUNTER MEAS| NOT NEED
INCHING NEED
OPERATION | NOT NEED

VALVE | SEATING OPEN SIDE
FORM CLOSED SIDE
THERMAL EXIST
BYPASS NOT EXIST

SWGR PWR SUPPLY EXIST

OBSERVATION NOT EXIST

ELECTRICAL SOL AC Vv

VLV PWR SUPPLY DC Vv

Figure 7.3-9 HVAC Emergency Cooling Water IBD (Sheet 8 of 11)
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VALVE FULLY
OPEN
] PIC LCP
COOLANT CONDENSATION
PRESSURE INDICATING (W0) P21-MO-F025A
CONTROLLER OPEN SIGNAL HECWCHILLERIA) RiB
COOLING WTR INLET VLV
OPEN
CLOSE
PIC LCP
D COOLANT CONDENSATION
PRESSURE INDICATING (W)
CONTROLLER CLOSE SIGNAL CONTROL SWITCH
VALVE FULLY
CLOSED
A T m .
ON HECWCHILLER(B), (C), (D), (E), {F) COOLING
WATER INCET'VALVE, SUFFIX A CHANGES TO B, OBSERVATIONAL _MEASURES
C, D, E, F ARE SIMILAR TO THAT OF THIS SHEET. use SPECIFICATION LOCATION
C
—
ooy ANNUNCIATOR
(CHILLERY(A) COOLING WATER INLET VALVE NO. INDICATOR LOCATION
B
OTHERS
INSTANT INTERRUP— NEED 6}
TION COUNTER MEAS| NOT NEED ]
INCHING NEED
OPERATION | NOT NEED
VALVE | SEATING OPEN SIDE LT
— FORM CLOSED SIDE | LT
THERMAL EXIST
BYPASS NOT EXIST
SWGR PWR SUPPLY EXIST
OBSERVATION NOT EXIST | O
A ELECTRICAL SOL | AC Y
VLV PWR SUPPLY oC Vv
P25-1030

Figure 7.3-9 HVAC Emergency Cooling Water IBED (Sheet 9 of 11)
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E
FO12A
— DPIC607A MCRP HECW CHLLED MR
HECW CHILLED WATER DIFFERENCE CONTROL VLV
IN-OUT PRESS DIFFERENCE BT RN R TIC st VYA — OPEN
INDICATING CONTROLLER [ - CLOSE
D
CONTROL SWITCH
ON HECW CHILLED WATER IN~OUT PRESSURE
DIFFERENCE CONTROL VALVES (FO12B, F012C) AND
OTHERS ARE SIMILAR TO THAT OF THIS SHEET.
_ OBSERVATIONAL MEASURES
USE SPECIFICATION LOCATION
¢ HECW CHILLED WATER IN-OUT PRESSURE
— DIFFERENCE CONTROL VALVE
ANNUNCIATOR
NO. INDICATOR LOCATION}
B
OTHERS
INSTANT INTERRUP~ NEED
TION COUNTER MEAS| NOT NEED
INCHING NEED
OPERATION | NOT NEED
VALVE | SEATING OPEN_SIDE
——] FORM CLOSED SIDE
THERMAL EXIST
BYPASS NOT EXIST
SWGR PWR SUPPLY EXIST
OBSERVATION NOT EXIST
A ELECTRICAL SOL AC_ v
VLV PWR SUPPLY pc Vv

Figure 7.3-9 HVAC Emergency Cooling Water IBD (Sheet 10 of 11)
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T

S605A-1

MCRP

<R

ETURN CHILLED
WATER TEMP

HIGH

T

S605A-1

)
MCRP N4 <A>

%

ETURN CHILLED
WATER TEMP

LOW

ON HECW PUMP (B AND E), (C AND F) SUFFIX A
CHANGES TO B, C, AND ARE SIMILAR TO
THAT OF THIS SHEET.

ANNUNCIATOR

CONTROL SWITCH

OBSERVATIONAL MEASURES

USE SPECIFICATION LOCATION
ANNUNCIATOR

NO. INDICATOR LOCATION

1 HECW PUMP A MCRP
RETURN CHILLED
WATER TEMPERATURE
HIGH/LOW *

0THERS

INSTANT INTERRUP—- NEED

TION COUNTER MEAS| NOT NEED
INCHING NEED
OPERATION NOT NEED

VALVE | SEATING OPEN SIDE
FORM CLOSED SIDE
THERMAL EXIST
BYPASS NOT EXIST

SWGR PWR SUPPLY EXIST

OBSERVATION NOT EXIST

ELECTRICAL SOL AC_ v

VLV PWR SUPPLY oc v

Figure 7.3-9 HVAC Emergency Cooling Water IBD (Sheet 11 of 11)
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PS602A=1 (B—1T)
HPIN ADS A(B)
£ INLET PRESS
LOW
& (wo)
MCRP 1 )—‘*u DIV. 1
NITROGEN GAS '
BOTILE SUPPLY VLV MO-FOO3A rp
FULLY OPEN N L Trully ®
KOS AUTO OPEN
FULLY CLOSE ¥ FULLY
KEY REMOVABLE TL | CLOSE ©
IN "CLOSE" POSITION TYPICAL FOR
N\ DIV. 2
O o Yol
D PS602A-1 (B—1) N4 MO-F 0038
HPIN ADS A(B} l
INLET PRESS
HIGH
VALVE FULLY
CLOSED
NOTES
NITROGEN GAS BOTTLE SUPPLY MO-FOO3A 1. HPIN SYSTEM DIVISION — A IS POWERED FROM CLASS IE
DIVISION 1 AND HPIN SYSTEM DIVISION — B IS POWERED
FROM CLASS 1E DIVISION 2.
C 2. THE NON-SAFETY RELATED PORTION OF HPIN
IS POWERED FROM NON—CLASS 1E SOURCE.
— .
< VALVE FULLY
PS604 __OPEN
HPIN SRV
INLET PRESS REFERENCE DOCUMENT: WPL MO,
LOW IPL_NO.
— N 1. HIGH PRESS NITROGEN GAS SUPPLY SYS P&ID P54-1010
) (wo)
MCRP O———
NITROGEN GAS MO-F203
SRV SUPPLY VLV MCRP
FULLY OPEN /1 T [rucey ®
cs AUTO OPEN
FULLY CLOSE N FULLY
B T cLose ©
) —~ NOTE 2
WO MPL NO. P54-1030
PS604 \_/
HPIN SRV l""
INLET PRESS
PR HIGH
VALVE FULLY
CLOSED
A
NITROGEN GAS SRV SUPPLY VALVE MO-F203

Fi

gure 7.3-10 High Pressure Nitrogen Gas IBD (Sheet 1 of 3)
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E
CONTROL SWITCH
( DIV 1
MCRP O——(WO) MO-F200
SRV LINE T
ISOLATION VLV MCRP
FULLY OPEN FULLY
CS ™F0iLy cLose OPEN ®
D FULLY
L~ [ ™ cLosE ©
) (WO) T
L TYP FOR VALVES
SEE TABLE 1 OBSERVATIONAL MEASURES
USE SPECIFICATION LOCATION
1 VALVE FULLY
CLOSED
SRV LINE ISOLATION VALVE MO-F200
C
TABLE 1
——E VALVE VALVE SWITCH SEATING FORM : ANNUNCIATOR
DIVISION e .
DESCRIPTION NUMBER LOCATION o eoes , s o NDCATOR ToCATION
ADS LINE - A _ ' o N2 GAS BOTTLE (A)
ISOLATION VALVE | MO—FOO7A | MCRP T T 1 1 |iv — MCRP
: OUTLET P Low
ADS LINE - B _
|SOLATION vaLve | MO—FO07B | MCRP T n 2 N2 GAS BOTTLE (B)
» ; 2 [1v MCRP
— OUTLET PRESS LOW
HPIN SYS A VALVE
3| MCRP
THERMAL OVERLOAD
HPIN SYS B VALVE
PISOOIA (B) LOCAL 4|1V MCRP
B <NITROGEN SAS L@ THERMAL OVERLOAD
BOTTLE (A) OUT- @ HPIN SYS A RELAY
LET PRESS LOW 5 1w MCRP
LOGIC POWER FAILURE
. HPIN SYS B RELAY
#a9 MCC ’ 6 |1v MCRP
HPIN SYS A VALVE 3. (4) LOGIC POWER FAILURE
THERMAL OVERLOAD ¢
OTHERS
HPIN SYS A RELAY A
A LOGIC POWER FAILURE
MISCELLANEOQUS ALARMS

Figure 7.3-10 High Pressure Nitrogen Gas IBD (Sheet 2 of 3)
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CONTROL SWITCH
MCRP
HPIN ADS—SRV LINES DIV 1
ISOLATION VALVES MO—FO012A
FULLY OPEN 7
cs NORMAL o MCRP
FULLY CLOSE OPEN ®
FULLY ©
r‘—’ CLOSE G
PS602A-2(B~2) ) wo) T
HPIN_ADS A (B) N\ N TYPICAL FOR
INLET PRESS W
Low ( DIV 2 ) OBSERVATIONAL MEASURES
MO-F0128 USE SPECIFICATION LOCATION
PS605
HPIN SRV N L
INLET PRESS >
LOW |
1,(2)
<
ANNUNCIATOR
NO. krapd INDICATOR LOCATION
HPIN (A) D/W
1| MCRP
<>3 INLET PRESS LOW
A
HPIN (A) D/ W
2 v MCRP
INLET PRESS LOW
DPS003 HPIN SRV D/W
3 (v MCRP
HPIN INLET 4
PN NLET A INLET PRESS LOW
PRESS HIGH HPIN INLET
4 |v MCRP
FILTER DIF, PRESS LOW
HPIN ADS — SRV LINES ISOLATION
VALVE MO-F012A AND
MISCELLANEOUS ALARMS

OTHERS

Figure 7.3-10 High Pressure Nitrogen Gas IBD (Sheet 3 of 3)
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SH
NO. TITLE
1 NOTES, CONTENTS
2 SLC PUMP (A), (B)
3 SLC LUBRICANT PUMP (A), (B)
4 SLC INJECTION VALVE (A), (B)
5 SLC PUMP (A), (B)
SUCTION VALVE
6 SLC STORAGE TANK LOW POWER HEATER,

HIGH POWER HEATER & SLC MANUAL VALVE

NOTES:

1. UNLESS OTHERWISE NOTED, THE DEVICE NUMBERS SHOWN
ON THIS DIAGRAM ARE PREFIXED WiTH C41

2. UNLESS OTHERWISE NOTED, POWER SUPPLY OF THIS
SYSTEM IS EMERGENCY ONE. ‘

3. "#" FIXED NUMBERS IN THIS DIAGRAM INDICATE THE
SWGR FUNCTION NUMBERS. .

4. THIS IBD EXPRESS FOR SYSTEM (A) AND TYPICAL
FOR (B}

REFERENCE DOCUMENT MPL NO

1. STANDBY LIQUID CONTROL SYS P&ID C41-1010
2. STANDBY LIQUID CONTROL SYS PFD C41-1020
3 LEAK DETECTION AND ISOLATION SYS 18D £31-1030

MPL NO. C41-1030

Figure 7.4-1 Standby Liquid Control System IBD (Sheet 1 of 6)
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_A_(;j\l LUBRICANT PUMP (A)
\3_[ START up
DIV 1 FOR PUMP A _
DIV 2 FOR PUMP B -
£ ATWS SIGNAL [ B FOO6A. FOOTA
FROM SSLC IO (\L OPEN o 1 ovo
T T
MCR (G4 /G@ ISOLATION
N ! ' J/ VALVE
SLC PUMP (A) E - REF DOC 3
*S‘ STA%T wor - TPU CO01A CONTROL SWITCH
— K AU .
STOP B - (WO) — .._.L SLC PUMP (A)
T 77" - oo e RUN
LSB02A ° STopP ®, ®, - \ -
- a (e} [+ 4 a O [+
SLC TANK LEVFL @‘ © , S £ =3 ke
\ BELOW SETPOINT D =R I
D tss02e ~— N s
T T ) ?
SLC TANK LEVEL !
BELOW SETPOINT oo
KSX2 COSx2
LIMIT SWITCH  MO-FOOIA
< SLC PUMP A SUCTION
—] VALVE FULLY OPEN
) - OBSERVATIONAL MEASURES
LIMIT SWITCH For " USE SPECIFICATION LOCATION
TEST TANK OUTLET
c VALVE FULLY OPEN N
— ne ©, ®, MCRP
LCP 2«
_ _ <2 G R
SLC PUMP (A1 T oS © 2 ® 2 LCP
START
COS e o] P
S0P, AUTO / K “)BR Cani ANNUNCIA TOR
e e ~+ LUBRICAN
L PUMP NO. INDICATOR LOCATION
— PS007A Locat TO AHH 1 |sie pume (A MCRP
SLC PUMP (A) . ) OVERLOAD TRIP
LUBRICANT : . s
PRLSSURE LOW /\[ 3
3
B PSOO7A  LOCAL
SLC PUMP (A) AN IN CASE OF SLC PUMP (B), THE DEVICE NUMBERS ARE GTHERS
< L UBRICANT D - UHANGED AS FOLLOWING AND BE SIMILAR TO THE CASE
PRESSURE HIGH NF SUC PUMP (A}, UNLESS OTHERWISE NOTED. g«gJQ;JETRN:ATEEARSRUURPETION NO"T’EEEED
DEVICE NUMBER A-B |Ncmmc;T NEED
30 MCC DEVICE NUMBER C-D OPERATION | NOT NEED
N VALVE | SEATING OPEN SIDE
— & >
. e s <t THERMAL EXIST
BYPASS NOT EXIST
SWGR POWER SUPPLY EXIST
OBSERVATION NOT EXIST o)
1 ELECTRICAL SOLENOID | AC V
A % KEY REMOVABLE
IN AUTO POSITION . VALVE POWER SUPPLY[ pC Vv
SLC PUMP (A), (B)

Figure 7.4-1 Standby Liquid Control System IBD (Sheet 2 of 6)
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E
SLC PUMP (A)
INITIATION
M\ '
2L
CO02A
— - } TSI TLUBRICANT
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FIGURE 7.4—2 REMOTE SHUTDOWN SYSTEM IED (SHEET 1 OF 1)
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E NOTES: REFERENCE DOCUMENT MPL_NO.
1. MOTOR OPERATED VALVE CONTROL LOGIC ON SHEETS 6 AND 8 APPLIES 1. REMOTE SHUTDOWN SYS IED C61-1010
TO MANY VALVES AS TABULATED ON SHEETS 2 AND 3. INTERFACE
INFORMATION IS AVAILABLE FROM APPLICABLE REFERENCE DOCUMENTS 2. RESDUAL HEAT REMOVAL SYS IBD E11-1030
— LISTED ON SHEET 1. 3. HIGH PRESS CORE FLOODER SYS IBD £22-1030
4. REAC BLDG COOLING WATER SYS/ P21/P41-1030
REACTOR SERVICE WATER SYS IBD
. NUCLEAR BOILER SYS 1BD B21-1030
6. 13.8kV/4.16kV POWER DISTRIBUTION R10-1010
D SINGLE LINE DIAG
7. MAKEUP WATER SYSTEM (CONDENSATE)P&D  P13-1010
8. ATMOSPHERIC CONTROL SYSTEM P&ID 131-1010
9. RESIDUAL HEAT REMOVAL SYSTEM P&ID E11-1010
10. HIGH PRESSURE CORE FLOODER SYSTEM P&D E22-1010
T 11. NUCLEAR BOILER SYSTEM P&D B21-1010

12. INTERLOCK BLOCK DIAGRAM 4BD)STANDARDS  A10-3070

¢ LEGEND:

— MCR = MAIN CONTROL ROOM

RSP = REMOTE SHUTDOWN CONTROL PANEL
RSTS = REMOTE SHUTDOWN TRANSFER SWITCH
RSCS = REMOTE SHUTDOWN CONTROL SWITCH

MPL NO. C61-1030

Figure 7.4-3 Remote Shutdown System IBD (Sheet 1 of 27)
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sYs NAME o | PART NO. sYs NAME o | PART NO.
RHR [RHR PUMP (A) SH14 | E11-CO01A HPCF |HPCF PUMP (B) SH19 | E22-C001B E
RHR S/P SUCTION VALVE (A) SH7 | E11-FOO1A HPCF CST SUCTION VALVE (B) SH6 | E22-F00IB
RHR HX BYPASS VALVE (A) SH6 |E11-FOI3A HPCF INJECTION VALVE (B) SH6 | E2-F003B
RHR INJECTION VALVE (A) SH15 | E11-F005A HPCF S/P SUCTION VALVE (B) SH 20 | E22-F006B
RHR HX OUTLET VALVE (A) SH6 | E11-F004A HPCF TEST LINE BYPASS VALVE (B) SH8 | E2-F009B I
RHR S/P RETURN VALVE (A) SH16 | E11-F00BA HPCF MINIMUM FLOW VALVE (B) SH13 | E22-F010B
RHR SHC (INBOARD) SUCTION ISOL VALVE (A) | SH21 [ E11-F0I0A
RHR SHC (OUTBOARD) SUCTION ISOL VALVE (A) | SH 22 [E11-FO11A
RHR SHC SUCTION VALVE (A) SH17 | E11-FO12A NBS |SAFETY RELIEF VALVE (NON ADS) SH9 | B21-FOI0P
RHR MINIMUM FLOW VALVE (A) SH12 | E11-F021A SAFETY RELIEF VALVE (NON ADS) SH9 |[B21-FO10G D
RHR LIQUID WASTE FLUSH ISOLATION VALVE (A) | SH8 [ E11-F029A SAFETY RELIEF VALVE (NON ADS) SH9 | B21-FOI0K
RHR PUMP (B) SH14 | E11-C001B SAFETY RELIEF VALVE (NON ADS) SH9 | B21-F010J
RHR S/P SUCTION VALVE (B) SH7 |[E11-FO0I1B
RHR HX BYPASS VALVE (B) SH6 |E11-F0I3B RCW [RCW PUMP (A) SH5 | P21-CO01A I
RHR INJECTION VALVE (B) SH15 | E11-F005B RCW PUMP (D) SH5 | P21-C00ID
RHR HX OUTLET VALVE (B) SH6 | E11-F004B RCW HX COOLING WATER OUTLET VALVE (A) SH6 | P21-F004A
RHR D/W SPRAY VALVE (B) SH8 |E11-F0I7B RCW HX COOLING WATER OUTLET VALVE (D) SH6 | P21-F004D
RHR WW SPRAY VALVE (B) SH25 |E11-F019B RCW HX COOLING WATER OUTLET VALVE (G) SH6 | P21-F004G .
RHR S/P RETURN VALVE (B) SH16 | E11-F008B RCW RHR HX OUTLET VALVE (A) SH6 | P21-F0I3A
RHR SHC (INBOARD) SUCTION ISOL VALVE (B) | SH 23 [ E11-F010B RCW D/G OUTLET VALVE (A) SH6 | P21-F055A
RHR SHC (OUTBOARD) SUCTION ISOL VALVE (B) | SH 24 | E11-FO11B RCW D/G OUTLET VALVE (D) SH6 |P21-F055D
RHR SHC SUCTION VALVE (B) SH18 |[E11-F012B RCW SEPARATE VALVE (A) SH6 | P21-F074A
RHR MINIMUM FLOW VALVE (B) SH12 | E11-F021B RCW PUMP (B) SH5 | P21-C001B I
RHR LIQUID WASTE FLUSH ISOLATION VALVE (B) | SH8 | E11-F029B RCW PUMP (E) SH5 | P21-COOIE
RHR-FPC ISOLATION VALVE (B) SH8 |E11-F014B RCW HX COOLING WATER OUTLET VALVE (B) SH6 | P21-F004B
CTTRARZFPC ISOLATION VALVE (A) | SH8 | ET1-F0I4A) RCW HX COOLING WATER OUTLET VALVE (E) SH6 | P21-FOME
RCW HX COOLING WATER OUTLET VALVE (H) SH6 | P21-FO04H
RCW RHR HX OUTLET VALVE (B) SH 6 P21-F013B 8
RCW D/G OUTLET VALVE (B) SH6 | P21-F055B
RCW D/G OUTLET VALVE (E) SH6 | P21-F0SSE
RCW SEPARATE VALVE (B) SH6 | P21-F074B
RCW COOLING WATER TEMPERATURE sH27 | P21-FO0GA(B) —
CONTROL VALVES P21-F010A(B)
A
7 6 | 5 | 1 4 | 3 | 2 1

Figure 7.4-3 Remote Shutdown System IBD (Sheet 2 of 27)
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SYS NAME SHNO. | PARTNO. SYs NAME SHNO. | PART NO.
¢ | [Row [RswPuMP (A SH5 | P41-CO01A D./G | DIESEL GENERATOR A START-UP CIRCUIT SH 11 - .
RSW PUMP (D) SH5 | P41-C001D DIESEL GENERATOR B START-UP CIRCUIT SH 11 -
RCW HX SERVICE WATER INLET VALVE (A) SH6 | P4I-FO03A
RCW HX SERVICE WATER INLET VALVE (D) SH6 | P41-FO03D
] RSW STRAINER INLET VALVE (A) SH 26 | P41-FO04 A &/M 3 |
RSW STRAINER INLET VALVE (D) SH 26 | P41-F004D D A
RCW HX SERVICE WATER OUTLET VALVE (A) SH6 | P41-FO05A
RCW HX SERVICE WATER OUTLET VALVE (D) SH6 | P41-FO05D
RCW HX SERVICE WATER INLET VALVE (G) SH6 | P41-F003G
D RCW HX SERVICE WATER OUTLET VALVE (G) SH6 | PAI-FO05G D
RSW STRAINER OUTLET VALVE (A) SH6 | P41-FOI3A
RSW STRAINER OUTLET VALVE (D) SH6 | P41-FOI3D
RSW STRAINER BACKWASH VALVE (A) SH6 | P41-FO06A SAFETY BUS A3 BREAKER FROM UAT A
] RSW STRAINER BACKWASH VALVE (D) SH6 | P41-FO06D SATETY BUS A3 BREAKER FROM RAT A |
RSW (A) SUPPLY VALVE SH6 | P41-FOI4A SAFETY BUS A3 BREAKER FROM EDG-A
RS (% RETURN VALVE e TPacrorn SAFETY BUS A3 BREAKER FROM BUS CTG3
SAFETY BUS A3 BREAKER T0 P./C £20
c 480V FEEDER BREAKER : TR T0 P./C £20
™ RSW PUMP (B) SH5 | P41-C001B c-
RSW PUMP (E) SH5 | P41-COOIE
RCW HX SERVICE WATER INLET VALVE (B) SH6 | P41-FO03B
RCW HX SERVICE WATER INLET VALVE (E) SH6 | P41-FOO3E SAFETY BUS B3 BREAKER FROM UAT B
] RSW STRAINER INLET VALVE (B) SH 26 | P41-F004B SAFETY BUS B3 BREAKER FROM RAT A
RSW STRAINER INLET VALVE (F) SH 26 | P41-FO04E SAFETY BUS B3 BREAKER FROM EDG-B T
RCW HX SERVICE WATER OUTLET VALVE (B) SH6 | P41-F005B SAFETY BUS B3 BREAKER FROM BUS CTG3
RCW HX SERVICE WATER OUTLET VALVE (E) SH6 | P41-FO0SE SAFETY BUS B3 BREAKER T0 P/C F20
RCW HX SERVICE WATER INLET VALVE (H) SHo | par-FoosH | N\ |#BOVFEEDERBREAKER:TRTOP/CF20 [ SH10 | - |
B RCW HX SERVICE WATER OUTLET VALVE (H) SH6 | PAI—FO0SH B
RSW STRAINER OUTLET VALVE (B) SH6 | P41-FO13B
RSW STRAINER OUTLET VALVE (E) SH6 | PA1I-FOI3E
RSW STRAINER BACKWASH VALVE (B) SH6 | P41-FO06B
] RSW STRAINER BACKWASH VALVE (E) SH6 | P41-FO0E |
RSW (B) SUPPLY VALVE SH6 | P41-FOI4B
RSW (B) RETURN VALVE SH6 | P41-FOI5B
A A
7 6 5 ) ? 4 ) 3 2 1

FIGURE 7.4-3 REMOTE SHUTDOWN SYSTEM IBD (Sheet 3 of 27)
STP3&4 Rev2

Figure 7.4-3 Remote Shutdown System IBD (Sheet 3 of 27)
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Figure 7.4-3 Remote Shutdown System IBD (Sheet 4 of 27)
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L CONTROL SWITCH
REF DOC 4
(RCW./RSW)
I
I
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ANNUNCIATOR
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Figure 7.4-3 Remote Shutdown System IBD (Sheet 5 of 27)
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E o RSP
i |
f RSCS i
— F—OPEN wo)
cs NORMAL L G VALVE OPEN SIGNAL @ NOTE 1
| F—CLOSE wo) )
|
‘ |
L
r ) VALVE CLOSE SIGNAL /] NOTE 1
D . RSTS N/ L
! RSS > !
oS MCR I A !
!
-1 8 |
T VALVE OPEN SIGNAL : (WO) .
CONTROL SWITCH
NOTE 1
1
C | !
|
—
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2837 |D|A|B|C |4 . + — CONTROL RODS (205) LPRM ——— LOCAL POWER RANGE MONITOR D THROUGH THIS DATA ENTRY POINT.
| 33 [A]B[C|D][1 SRNM CHS | AEJ | BF | CGL| DH APRM ——— AVERAGE POWER RANGE MONITOR
v - 9.( DETECTORS SIGNALS ARE DISTRIBUTED TO FOUR UNITS, IN EACH
w3 [D|A[B[C|2 wrcHs| A | B | c | D D - SRNM DETECTORS (102 ATIP ——— AUTOMATED TRAVERSING INCORE PROBE DIVISION ACCORDING TO TABLE 1 ARRANGEMENT.THE UNIT
5237 |A|B|C|D][3 120V AC NON-DIVISONAL UPS A~ NEUTRON SOURCES (5) MRBM ——— MULTI-CHANNEL ROD BLOCK MONITOR ASSIGNMENT ONLY DEPENDS ON LPRM STRING LOCATION
5037 [D|A[B|C |4 UPS  ——— UNINTERRUPTABLE POWER SUPPLY AND ARE IDENTICAL FOR ALL FOUR DIVISIONS.
G 0425 |B|C|D|A|3 AlB]c]o [ - SIGNAL ISOLATION NMS  ——— NEUTRON MONITORING SYSTEM
. RC&IS ——— ROD CONTROL AND INFORMATION SYSTEM 10. THE DATA COMMUNICATIO FUNCTION (DCF) REFERS TO THE
1229 [C|D|A|B|4 wRaN cis| A | B /B — COMPUTER INPUTS VORP ——— MAIN CONTROL ROON PANEL INPUT/OUTPUT FUNCTION OF THE SRNM AND THE APRM. THIS
2029 [B|C|D|A|1 W AEs| BF lcoLll on IED DOES NOT SPECIFY THE ACTUAL HARDWARE IMPLEMENTATION
s el TATsl2 Recoroers | AEJ | BF | CGL ) D) /N — TRANSIENT TEST PANEL INPUTS PMCS ——— PERFORMANCE MONITORING CONTROL SYSTEM OF THIS DCF.
B s A | B | C|oD APRS ——— AUTOMATIC POWER REGULATOR SYSTEM
— 3629 |BIC|D|AIS MSV  ——— MEAN SQUARE VOLTAGE 11. FOR DETAIL TRIP SIGNAL FUNCTIONAL INTERFACES WITH
MRBM
44-29 [C|D[A[BJ# RECORDERS | A 8 A 8 =>{ DATA TRANSMISSION [VIA OPTIC FIBER] ATLM AUTOMATED THERMAL LIMIT MONITOR RCIS & RPS, REFER TO SUPPL. DOC. 9. THERE SHOULD BE A
5229 [B|C|D|A|1 480, 39 VA ATP DRIVE \ SEPARATE RCIS AND RPS TRIP LOGIC FUNCTION INDEPENDEN
X { : N OF EACH INDIVIDUAL SRNM CHANNEL IN THE DIVISION. T}
F 60-29 |C|D|A|B|2 MECHANISMS SINGLE TRANSMISSION RTIS REACTOR TRIP AND ISOLATION SYSTEM INTERLOCK SIGNAL IS THE *ATIS PERMISSIVE"SICNAL.
——] 120V AC: ATIP INSTR. PANEL
12. THIS IED INCLUDES ALL MAIN INPUT/OUTPUT SIGNALS

REQUIRED TO BE INLUDED IN THE INSTRUMENT DESIGN.
FOR DETAIL BINARY TRIP SIGNALS, REFER TO NMS IBD.
SUPPLEMENTAL DOCUMENT 9.

13 THE SIGNAL TRANSMISSION PATH CAN BE THROUGH
DEDICATED CONDUCTORS.

14. TRIP SIGNAL FROM THE NMS TO THE PMCS SHALL BE

£ T PN, TRANSMITTED VIA DEDICATED CONDUCTORS (E.G. METAL
/ N, CABLE WITH PROPER ISOLATION) TO AVOID UNNECESSARY
‘ +// *(n)* TIME DELAY FOR TRIP SEQUENCE RECORDING.
+ 15. THE OPRM IS A FUNCTIONAL SUBSYSTEM OF THE APRM. IT
— N RECEIVES THE SAME LPRM SIGNALS, THE APRM OF THE SAME
¢ DIVISION RECEIVES AS INPUT, AS SHOWN IN TABLE 1.
+ THE OPRM LOGIC IS DISCRIBED IN SUPPL. DOC. 9.
D
o
NMS DIVISION I: A, E, J BYPASS GROUP 1: A, B, F, G
NMS DIVISION I: B, F BYPASS GROUP 2: C, E, H
NMS DIVISION I: C, G, L BYPASS GROUP 3: D, J, L
B NMS DIVISION ¥: D, H
‘ ‘ ‘ BYPASS SWITCHES MPL NO. C31-1040
] 04 08 12 16 20 24 28 32 36 40 44 48 52 56 60 64 % ‘7 @
A FIGURE 1: DETECTOR AND CONTROL ELEMENT ARRANGEMENT FIGURE 2: SRNM DIVISION & BYPASS GROUP ASSIGNMENTS

[TOP VIEW OF CORE]

Figure 7.6-1 Neutron Monitoring System IED (Sheet 1 of 4)
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NOTES:

1

12,

13.

®

THIS IBD PRESENTS THE BASIC FUNCTIONAL REQUIREMENTS OF THE
NEUTRON MONITORING SYSTEM (NMS) OF THE APPLIED PROJECT. IT
CONTAINS THE SUBSYSTEMS OF SRNM, APRM & LPRM, ATIP AND MRBM.
IT DOES NOT NECESSARILY REFLECT THE ACTUAL PHYSICAL LOCATIONS
OF LOGICS TO BE IMPLEMENTED TO THE HARDWARE OR SOFTWARE
LEVEL. (FOR INSTANCE, THE LOCATION OF THE SRNM OR APRM CHANNEL
BYPASS FUNCTION MAY BE AT DIFFERENT LOCATION OR MORE THAN ONE
LOCATION AS SHOWN IN THIS IBD).

FAIL SAFE LOGIC: ALL OUTPUT CONNECTIONS FROM LOGIC UNITS EXCEPT
ATIP AND MRBM IBD ARE DEFINED AS LOGIC "1" DURING NORMAL REACTOR
OPERATION. THEY CHANGE TO LOGIC "0" UPON A TRIP CONDITION. ANY
"LOSS OF SIGNAL" CONDITION WILL ALSO CAUSE THE STATE TO BE
CHANGED TO "0".

ONE RESET SWITCH SHALL BE USED FOR EACH CHANNEL ON THE

MCR BACK PANEL.

THE PRESENCE OF AN OPERATOR INPUT, SUCH AS RESET, BYPASS,

AUTO CALIBRATION, ETC., IMPLIES LOGIC "1".

TIME CONSTANT REFERS TO THE FILTER TIME CONSTANT WHERE THE
FILTERED SIGNAL IS LAGGED BEHIND THE ORIGINAL SIGNAL BY

THIS TIME CONSTANT AFTER SIGNIFICANT TIME ELAPSE. THIS IS

SHOWN IN THE LEGEND SECTION.

R - S FLIP FLOPS ARE SET AND RESET BY POSITIVE LOGIC.

TRUTH TABLE
R 8 OUTPUT
0o 0 PREVIOUS STATE
0o 1 1
1.0 0
11 0

QGIC: EXCEPT ATIP AND MRBM IBD. THE OUTPUT OF THE

s DEFINED AS ZERO WHEN A TRIP OCCURS (FAIL SAFE LOGIC),

E., WHEN THE COMPARISON EQUATION IS TRUE. OTHERWISE IT IS "1" DURING
NORMAL CONDITION. HOWEVER, ALARMS, ANNUNCIATORS ARE ACTIVATED
WITH LOGIC "1"
THE FAULT CONDITION RESULTED FROM A CHANNEL SELF-TEST IS
LOGIC "0", SO IS THE CONDITION OF AN INSTRUMENT INOPERATIVE TRIP.
THE SCOPE OF "CRITICAL SELF TEST" ITEMS IS TO BE REFERENCED IN
NMS HARDWARE & SOFTWARE SYSTEM SPEC, C51-4010.
SETPOINTS FOR NMS LOGICS (NOMINAL) (LE., SP 1 TO SP 22

MRBM AND SRNM PERIOD TRIP SETPOINTS) ARE INCLUDED IN AND
SHALL BE GOVERNED BY THE NMS SYSTEM DESIGN SPEC, C51-4010.

. CORE FLOW CONVERSION, FLOW REFERENCE LOGIC AND CORE FLOW

RAPID COASTDOWN TRIP ALGORITHMS, MRBM CORE FLOW COMPARISON
ALGORITHM AND OPRM TRIP ALGORITHM ARE DEFINED IN THE NMS
HARDWARE AND SOFTWARE SYSTEM SPEC, C51-4010. ALSO THE TIME
DELAY IN ATIP AUTO PARK LOGIC IS REFERENCED IN THIS DOCUMENT.

FORATIP IBD, IN DRIVE MECHANISM LOGIC,

X =1 INDICATES "MOVE", X = 0 INDICATES "STOP".

Y =1 INDICATES "FORWARD", Y = 0 INDICATES "REVERSE"
Z = 1INDICATES "FAST", Z = 0 INDICATES "SLOW"

FOR ATIP IBD, THE DESCRIPTION OF AUTO MECHANISM IS PROVIDED.
STATUS INDICATORS CAN BE APPLIED BY ELECTRO LUMINESCENT

TYPE OR CATHODE RAY TUBE DISPLAY, ETC., WHICH ARE INSTALLED

ON THE UNITS. THE NOTE "LOCAL" REFERS TO CONTROL ROOM BACK

BACK, THE NOTE "MCRP" REFERS TO MAIN CONTROL ROOM OPERATOR

MAIN PANELS.

INDICATIONS IN MAIN CONTROL ROOM PANEL (MCRP) CAN BE PROVIDED

USING THE NMS SIGNALS VIA THE PEREORMANGE X ORING AND

CONTROL SYSTEM (PMCS) OF THE{PLANT COMPUTER FUNCTIONS JOR DIRECTLY

FROM THE NMS.

o

SRNM PERIOD WITHDRAWAL PERMISSIVE SIGNALS TO APRS ARE
FOR INTERRUPT OF AUTOMATED CONTROL ROD WITHDRAWAL DURING
AUTOMATED OPERATION

. THE OR GATE IS LOCATED IN THE MCRP SYSTEM.

>

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

MPL NO.
1. AUTOMATIC POWER REGULATOR SYS. IBD C82-1030
2. ROD CONTROL & INFORMATION SYS. [BD C11-1030
3. REACTOR PROTECTION SYSTEM. IBD C71-1030
4. RECIRCULATION FLOW CONTROL SYS. IED C81-1040
5. ROD CONTROL & INFORMATION SYS. IED C11-1040
6. NEUTRON MONITORING SYSTEM. IED C51-1040
7. LEAK DETECTION AND ISOLATION SYS. IBD £31-1030
8. SAFETY SYSTEM LOGIC & CONTROL SYSTEM IBD C74-1030
SUPPORTING DOCUMENTS MPLNO.
1. INTERLOCK BLOCK DIAGRAM (IBD) STANDARDS A10-1030
LEGEND:
G MAG
1. FILTERED TIME CONSTANT 4 A
11/e
TIME sec -2 B__— TIME CONSTANT
CONSTANT OF X SEC

TIME
ABBREVIATIONS

NMS-NEUTRON MONITORING SYSTEM
RPS-REACTOR PROTECTION SYSTEM
SRNM-STARTUP RANGE NEUTRON MONITOR
LPRM-LOCAL POWER RANGE MONITOR
APRM-AVERAGE POWER RANGE MONITOR
ATIP-AUTOMATED TRAVERSING IN-CORE PROBE
MRBM-MULTI CHANNEL ROD BLOCK MONITOR
RC&IS-ROD CONTROL & INFORMATION SYSTEM
MCRP-MAIN CONTROL ROOM PANEL
PMCS-PERFORMANCE MONITORING CONTROL SYSTEM
ATCF-AUTOMATED TIP CONTROL FUNCTION

OPRM - OSCILLATION POWER RANGE MONITOR
ATWS - ANTICIPATED TRANSIENT WITHOUT SCRAM
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TABLE 1
SRNM CH # | DIV ngp SRNM BYP Sw #1 SRNM BYP sw #2 MRBM BYPASS
CH A —
A | 1 ovi| A ovm| ¢ cos NORMAL 23|A7
8]a7 CH B
B 0 1 B ovi| E
v | DV 0 3—POSITION
[e]
o ] 2 o F Siloviv| H CONTROL SWITCH
D v 3 pvi| 6
NORMAL
3 | 2 NORMAL
F I 1
5-POSITION JOYSTICK SW 4—POSITION JOYSTICK SW
(WITH SEPARATION BARRIER (WITH SEPARATION BARRIER
G ti L BETWEEN DIFFERENT DIVISION) BETWEEN DIFFERENT DIVISION)
H v 2
J | 3
L i 3
APRM BYP SW SRNM BYP Sw #3 ATIP POWER
[ EE \ ON —@
DIV 1 i A pviv| D KOSI————————-—
oTa7 oFF 15le7
pvi] B pvi| g
& 8
olovm| ¢ olovm| t
pvivl D
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BETWEEN DIFFERENT DIVISION) BETWEEN DIFFERENT DIVISION)

SRNM AND APRM BYPASS
SWITCH ASSIGNMENT

Figure 7.6-2 Neutron Monitoring System IBD (Sheet 18 of 28)
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SUPPLEMENT TO MRBM IBD
— _ __ __ _— - _— - IM~RBM CH A
RBM BYPASS (NO ROD SELECTED, PERIPHERAL ROD SELECTED)
I
! RBM SUB CHANNEL A INOPERABLE I
: LPRM !ésmssgo LPRM | I
NPUT COUNT
RC&S | ROD SELECTED DD LPRM TR (NUMBER OF | RBM SUB CHANNEL B INOPERABLE '
{LPSP STATUS) (EVEL || ®BYPASSED BYPASSED
| BELOW 5%) LPRM) !
[ 2 STRING LPRM !
LPRM ' SELECTED
D NMS_ [ DIV I LPRM LVL (52) >===>{ SELECTION
, MATRIX 3 STRING LPRM
STNMS_ [ DIV i LPRM LVL (52) Jxt= SELECTED !
| < < !
NMS_ [ DIV Il LPRM LVL (52) =2 ' ) 3 ‘
INITIALIZING
> NMS_ [ DIV I LPRM LVL (52) /\—:_::> ]
l UP SCALE
AVERAGING e 7 COMPA— !
' CPRM A+C) p— RATOR DOWN SCALE —_"
SETPONT e M_REM
=1 FORMATION RECION 1| suB cHanNEL A | cIRCUIT
cRour | INOPERABLE | (REFER ROD
! ’ T can [ ' T0 || WITHDRAWAL
DIV | NMS AVERAGING S LY SH 21 BLOCK
e mm— e — ol (LPRM B+D) CHANGE 7 ( SU‘EO%EARTX';& B ' 10 RCIS CH A)
COMPA-
NM R pri=
! 2 NMS [ APRM LEVEL , REFERENCE_APRM S p— RATOR
| SETPOINT |
| D NMS__| APRM CH BYPASS == | 4o FoRMATION —
| | i REFERENCE CORE FLow L L 551.% :
I S NMS [ CORE FLOW pris=N !
|_>_ p— l ,,,,,,,,,,, )| | REFERENCE | REGIONS
SIGNAL
8
I DIV I NMS t::> FORMATION ! >— s
[ o wams = ! | :
{
[(ov v aMS F=o SET UP
| CONTROL
[SET 0P PB [ on | ' REFER oy 1 |
| SH 24) !
ATLM [ ATLM IN OPERATION
REGION 1
(AUTO MODE) __ - - - . . .
MAIN CONTROL ROOM PANEL
(NOTE:
MREM CH A FOR OTHER
Bypacs | NORMAL OUTPUTS,
CH B REFER TO 1BD
IN SHEETS 21-24)
SAME AS ABOVE M-REM CH B |

I MRBM FUNCTIONAL CONFIGURATION

Figure 7.6-2 Neutron Monitoring System IBD (Sheet 19 of 28)
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SUPPLEMENT TO MRBM 1BD

MRBM BASIC CONFIGURATION:

EACH MRBM CHANNEL HAS EIGHT RBM'S THAT COVER EIGHT
CORE REGIONS, CORRESPONDING TO THE EIGHT CONTROL

RODS BEING WITHDRAWN. MRBM GENERATES ROD BLOCK TRIP 65
ha— ACCORDING TO EACH RBM TRIP CONDITIONS. CONTROL ROD

REGION ASSIGNMENT IS SHOWN IN THE FIGURE ON THIS SHEET. 61
FOR DETAIL DESCRIPTION OF MRBM FUNCTION, REFER TO
NMS HARDWARE AND SOFTWARE SYSTEM SPEC, C51-4010.

57
SUBSYSTEMS OF THE MRBM:

LPRM SELECTION MATRIX

WHEN ROD(S) ARE SELECTED, A MAXIMUM OF 16 LPRMS OF

EACH REGION IS SELECTED WITH THE LPRM READINGS

TRANSFERRED TO THE AVERAGING UNIT. 45

LPRM AVERAGING FUNCTION

53

41— o K=18 K=19 K=20 K=21 K=22 K=237
ACTIVE LPRM SIGNALS OF EACH REGION ARE DIVIDED INTO A S S A S S S S S
TWO SUBCHANNELS "A & C" LEVELS AND "B & D" LEVELS. 37— ;/@ @2 @ @9 @) —L
THE SIGNALS ARE SUMMED AND AVERAGE, RESPECTIVELY. / T T U T s / —_go°
LPRM INPUT TRIP FUNCTION 33— % K=24 K=25 K=26 K=27 K=28 K=29 K=30 [K=31
A+ + + + + + + + + + + + + +
EACH LPRM SIGNAL MUST BE GREATER THAN THE PRESET 29 — 5@“/ ©) @ @
C VALUE (5%) TO AVOID INPUT TRIP. V) + vk
25 —— J K=32 K=33 K=34 K=35 K=36 K=37
LPRM COUNT FUNCTION ’/ +@+ ++ ++ ++ ++ +
21—
f THE NUMBER OF TRIPPED LPRMS EXCEEDS THE SETPONT | / N O
(SHEET 21 THIS SUBCHANNEL BECOMES INOPERABLE. . / k=39 k=40 ket ka2 Keas

+ + + +

INOPERABLE: 1) BOTH SUBCHANNEL A AND B IN ONE REGION ARE + +

CONDITIONS FOR MRBM CHANNEL | / o
INOPERABLE: 2) ALL SUBCHANNEL A'S (OR B) IN ALL REGIONS ARE 3o V. 43
INOPERABLE. 3} SINGLE ROD CASE FOLLOWS CONDITION 1 ABOVE. | "@/ + ++ +O+ +

09 K=47 K=48

|
-] REFERENCE SIGNAL FORMATION FUNCTION / K=45 K=46
| | g L
IT FORMS THE REFERENCE APRM SIGNAL AND THE CORE FLOW 05 @\ @ @ ZJ
/ 7 (o d

SIGNAL BY TAKING THE AVERAGE OF THE FOUR DIVISIONAL INPUTS. I//,///

GAIN CHANGE FUNCTION

B THE AVERAGED RBM SUBCHANNEL SIGNAL IS ADJUSTED TO BE
EQUAL TO OR GREATER THAN THE REFERENCE APRM. 04 08 12 16 20 24 28 32 36 40 44 48 52 6 60 64
SEE NMS HARDWARE AND SOF TWARE SYSTEM SPEC, C51-4010.
LEGEND:
TRIP SETPOINT FORMATION AND TRIP FUNCTION + - CONTROL ROD
RBM TRIP SETPOINTS ARE CORE FLOW BIASED AND HAVE O : LPRM
K = 1-48: SUFFIX STANDS FOR 16—-BUNDLES

MULTIPLE ROD BLOCK LINES
SHADOWED AREA : PERIPHERAL CONTROL ROD

CORE FLOW COMPARISON FUNCTION

IT PERFORMS CORE FLOW COMPARISON FUNCTION BETWEEN
EACH INDIVIDUAL PAIR OF CORE FLOW VALUES. IT ISSUES
ROD BLOCK SIGNAL IF ABNORMAL CORE FLOW CONDITION EXISTS.

MRBM CONFIGURATION DESCRIPTION

Figure 7.6-2 Neutron Monitoring System IBD (Sheet 20 of 28)
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| ADJUSTMENT STATUS
' < ADJUSTMENT FALLED ! NOT COMPLETED ! } R O, Lep
L N 5 @ : | CATOR 5 76
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£ REGION 1 2\1'9.
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INOP REGION 2
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INOP REGION 3 Z 7
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23|C7 INOPERABLE
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INOP REGION 5

L]

SUB CHANNEL A
INOP REGION 6
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CORE FLOW A WREM CH A
CORE FLOW (©) 11, 12
CORE FLOW B CORE ABNORMAL MCRP. L%
| FLOW L wo LeP » .
COMPARISON| ]
CORE FLOW C LOGIC
SEE NOTE 10 AND FROM
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S D%%? 27 CONTROL SWITCH
MRBM A - 5
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MRBM E,‘:og‘ OBSERVATIONAL MEASURES
CH A UNIT F\MLF\ NOTE 16 REF 2 USE SPECIFICATION LOCATION
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OTHER RO 6 7 78
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5
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Figure 7.6-2 Neutron Monitoring System IBD (Sheet 23 of 28)
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AUTO SET UP
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Figure 7.6-2 Neutron Monitoring System IBD (Sheet 24 of 28)
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Figure 7.6-2 Neutron Monitoring System IBD (Sheet 27 of 28)
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0°
SUPPLEMENT TO OPRM IBD '
£ A. OPRM BASIC CONFIGURATION:
THE ASSIGNMENT OF LPRM SIGNALS TO DIFFERENT OPRM CHANNELS |
IS SHOWN IN THE RIGHT FIGURE. THE OPRM CHANNEL A RECEIVES
THE SAME 52 LPRM SIGNALS AS FROM THE SAME APRM CHANNEL A,
THERE ARE 44 OPRM CELLS. EACH CELL TAKES FOUR LPRM SIGNALS 61 [T 8lc clo BlC clo 8]c]
AS INPUT, EXCEPT NEAR THE PERIPHERY WHERE THREE LPRMS ARE NG 8T NG sTA NG
USED. THE FOUR LPRMs ARE FROM THE LPRM STRINGS AT THE FOUR n
— CORNERS OF A 4X4 FUEL BUNDLE SQUARE REGION. EACH OPRM CELL 1 2 3 4 5 6
MONITORS THE NEUTRON FLUX IN THE ASSIGNED CORE REGION AND -
ISSUES TRIP SIGNAL AS AN OPRM TRIP IF THE TRIP SETPOINT <3 DA AlB DJA AlB DjA AlB D[A
IS EXCEEDED l clB D|C clB Dlc clB DiC ciB
B. OPRM DESIGN LOGICS & ALGORITHM 4 8 9 o b ;Y 3
OPRM CELL SIGNAL CALCULATION s e clo alc clo Blc clo slc clo
4
D FOR EACH CELL, THE LPRM SIGNALS ARE FIRST FILTERED TO AlD A AlD BIA AlD BlA AID BlA
ELIMINATE HIGH FREQUENCY NOISES AND THEN NORMALIZED WITH e 5 " 5 8 o 20
RESPECT TO A TIME—AVERAGED SIGNAL OF THIS LPRM. THE FOUR
(OR THREE) PROCESSED LPRM SIGNALS ARE THEN SUMMED AND
AVERAGE TO PROVIDE A RELATIVE OPRM SIGNAL FOR THIS CELL. 37 ALB DA ALB DgA A48 DA A4B DA
NE RE DlC clB D|C clB DlC clB %0
OPRM CELL TRIP ALGORITHM 21 22 23 24 25 26 27
J— THERE ARE TWO INDEPENDENT OPRM TRIP ALGORITHMS. ONE IS THE
AMPLITUDE AND GROWTH RATE BASED ALGORITHM, WHERE THE ALGORITHM 29 8 g g 2 Bac g 2 B g g 2 ByC ¢ 2
IS TO FIRST DETECT A FLUX OSCILLATION WITHIN A DEFINED PERIOD A AlD A AlD B
RANGE FOR ONE CYCLE AND THEN DETECT THE OSCILLATING FLUX ’8 7 30 31 4 53 4
MAGNITUDE FOR TRIP. THE SECOND ONE IS THE PERIOD BASED ALGORITHM
WHERE 1T MUST DETECT A DEFINED NUMBER OF OSCILLATIONS BEFORE IT — ola ale ola alg la als ola [~
c WILL ISSUE TRIP BASED ON A DEFINED OSCILLATING MAGNITUDE. FOR 21
DETAILED DESCRIPTION OF THE ALGORITHM, REFER TO NMS HARDWARE | ciB DfC ciB bic c|B D|c ciB
AND SOFTWARE SYSTEM SPEC, C51-4010. 15 A 4 a8 10 0
OPRM_TRIP BYPASS FUNCTION ' clo sle | clo | sle | clo sle -
13
FOR EACH CELL, IF THE NUMBER OF BYPASS LPRMs IS GREATER | [B]A AlD BlA AlD BIA Al ]
THAN TWO OR IF THE NUMBER OF LPRMs WITH A READING OF 5% OR ;
LESS IS GREATER THAN TWO THEN THIS OPRM CELL IS AUTOMATICALLY ] 41 42 43 4 N
BYPASSED FOR TRIP OUTPUT. THE OPRM CHANNEL TRIP IS BYPASSED | | ola ale ola h
IF THE APRM IS LESS THAN 30% OR I THE CORE FLOW IS GREATER 05
_— THAN 60%. ALSO, THE APRM CHANNEL BYPASS WILL AUTOMATICALLY 1 clB Dic cls]
BYPASS THE TRIP OUTPUT OF THE OPRM OF THIS APRM CHANNEL.
04 12 20 28 36 44 52 60
B AlB  LPRMs PROVIDING INPUT TO OPRM CHANNELS AB.CD
DJC
UPPER LEFT LETTER = INPUT FOR OPRM CHANNEL A
UPPER RIGHT LETTER = INPUT FOR OPRM CHANNEL B
LOWER RIGHT LETTER = INPUT FOR OPRM CHANNEL C
LOWER LEFT LETTER = INPUT FOR OPRM CHANNEL D
(LETTERS IN THE MAP REFER TO LPRM DETECTORS
AB,C.D PER ASSEMBLY)
- l _ | OPRM CELL
A l
n = CELL NUMBER OPRM CONFIGURATION DESCRIPTION

Figure 7.6-2 Neutron Monitoring System IBD (Sheet 28 of 28)
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REFERENCE DOCUMENTS NOTES:

1. SPECIAL WIRE & CABLE REOQUIREMENTS SPEC 1. ALL CABLES AND WIRING SHALL CONFORM TO THE SPECIAL
TRIP SIGNALS TRIP SIGNALS WIRE AND CABLE REQUIREMENTS AS SPECIFIED IN REF DOC 1
SEE NOTE 5 SEE NOTE 5

ELECTRICAL EQUIPMENT SEPARATION SPEC
2. THE SAFETY RELATED SUBSYSTEMS OF THE PROCESS RAD\AT\ON
REACTOR PROTECTION SYSTEM I|ED MON|TORING SYSTEM SHALL CONFORM TO_THE CRITER
REQUIREMENTS FOR ELECTRICAL SEPARATION AS DEF\NED \N
LEAK DETECTION AND ISOLATION SYSTEM [ED REF DOC 2

MAKEUP WATER SYSTEM (PURIFIED) P&ID 4. EACH RM (7602A,B,C,D_7Z603 AND 7701 TO 7704
CAN ACCOMMODATE . 'MULTIPLE CHANNELS, THESE MON\TORS ARE SHARED
REACTOR BUILDING COOLING WATER SYSTEM P&ID WITH THE OTHER SUBSYSTEMS AS INDICATED IN THIS DRAWING.

MAIN CONDENSER EVACUATION SYSTEM P&ID 5. EACH MSL RADIATION MONITOR SHALL PROVIDE
SIGNAL ON EITHER RADIATION HIGH-HIGH OR O

OFFGAS SYSTEM P&ID INOPERATIVE (INOP) TO INITIATE THE FOLLOWING FUNCTTONS ON
A _COINCIDENCE YQTE OF ANY TWQ OUT OF FOUR CHANNEL TRIPS:

INSTRUMENT AIR SYSTEM P&ID

S 0 @ N U AW N

OND MECHANTCAL
11. STANDBY GAS TREATMENT SYSTEM P&ID VACUUM PUMP AND CLOSURE OF THE EXIT LINE
I SOLATION VALV

12. HEATING, VENTILATING & AIR CONDITIONING SYSTEM P&ID
6. THE MSLSHALL BE SENSITIVE TO GAMMA RAYS
AND SHALL “BE ARRANGED TNSTDE THE MSL_TU

MANNER SO _EACH_CAN PROVIDE APPROX\MATELY THE SAME RESPONSE
FROM ALL THE STEAM LINES. EACH DETECTOR ASSEMBLY SHALL BE
INSERTED INTO THE SEALED PIPE WELL TO BE RETRIEVABLE FROM
OUTSIDE THE TUNNEL

7. THESE DETECTORS ARE PROVIDED TO MONITOR RADIATION
— CONTROL LOGIC THAT MAY RESULT FROM A FUEL HANDLING ACCIDENT IN THE
SEE NOTE 5 FUEL POOL OR THE REACTOR WELL

8. EACH HVAC AIR EXHAUST RADIATION MONITOR IN THE REACTOR
BU\LD\NG AND_IN_THE FUEL HANDL ING AREA PROVIDES A CHA
RIP SIGNAL TO THE LDS TO INITIATE THE FOLLOWING FUNCT\ONS ON A
CO\NC\DENCE VOTE OF ANY TWO OUT OF FOUR CHANNEL TRIPS:

A. INITIATE OPERATION OF STANDBY GAS TREATMENT SYSTEM (SGTS)
120V AC 120V AC B. ISOLATE THE AIR INTAKE AND EXHAUST DUCTS OF THE HVAC SYSTEM
C. ISOLATE THE PURGE AND VENT VALVES OF SECONDARY CONTAINMENT

THE CHANNEL TRIP SIGNAL FROM EACH MONITOR SHALL CONSIST
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o TS e Sy B etz o
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Figure 7.6-5 Process Radiation Monitoring System IED (Sheet 1 of 11)
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Figure 7.6-11 Suppression Pool Temperature Monitoring System IED (Sheet 1 of 3)
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Figure 7.6-12 Suppression Pool Temperature Monitoring System IBD (Sheet 1 of 6)
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Figure 7.6-12 Suppression Pool Temperature Monitoring System IBD (Sheet 2 of 6)
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Figure 7.6-12 Suppression Pool Temperature Monitoring System IBD (Sheet 3 of 6)
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