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NOTES:
1. LOCAL CONTROL ALLOWS THE OPERATOR TO EITHER MANUALLY 5. LOGIC FOR ONE TYPICAL OF ALL THREE |s SHOWN
MANIPULATE DEMAND SIGNALS OR PLACE THEM IN AUTOMATIC FOR REFERENCE PURPOSES ONLY, ANNUNCIATORS AND COMPUTER
CONTROL AT MANUAL/AUTO STATIONS. POWER GENERATION POINT SYMBOLS ARE SHOWN HERE. THESE OUTPUTS ARE ACTUALLY
£ CONTROL SYSTEM(PGC) CONTROL ALLOWS THE COMPUTER TO IMPLEMENTED BY VOTERS AS SHOWN IN REFERENCE C31-1010.
DIRECTLY MANIPULATE DEMAND SIGNALS AT THE M/A STATION DELETED
OR PLACE THEM IN AUTOMATIC CONTROL.
TRIP FUNCTION SHOWN WITHIN DASH LINES ARE PERFORMED BY
2. MULTIPLE TRANSMITTER SIGNAL INPUTS FOR SIMILAR PROCESS SIGNALS INDEPENDENT MICROPROCESSOR NUMBER 2. ALL OTHER FUNCTIONS
ARE, IN GENERAL, COMBINED INTO SINGLE SIGNALS WITHIN EACH DMC ARE PERFORMED BY MICROPROCESSOR NUMBER 1.
CHANNEL BY THE SIGNAL VALIDATION ALGORITHMS. IN THE CASE OF
FLOW RATES IN PARALLEL FLOW PATHS (SUCH AS INDIVIDUAL STEAM 8. LOGIC FOR ATWS FEEDWATER RUNBACK SHOWN WITHIN DASHED LINES
LINE FLOWS), THIS INVOLVES SUMMING THE FLOWS TO OBTAIN TOTAL IS PERFORMED BY SAFTY SYSTEM LOGIC AND CONTROL (SSLC). LOGIC
FLOW. IN THE CASE OF REDUNDANT TRANSMITTER SIGNALS (SUCH AS IS FOR SSLC DIV | AND TYPICAL FOR DIVISIONS 1, AND V.
REACTOR WATER LEVEL), THIS INVOLVES DETERMINATION OF A SINGLE
VALID VALUE FOR THE PARAMETER. IN THIS DOCUMENT, THE COMBINED
SINGLE VALIDATED SIGNAL IS SHOWN IN GENERAL. ONE EXCEPTION
IS THE REACTOR WATER LEVEL SIGNALS USED FOR ATWS MITIGATION
D LEVEL 3 SIGNAL ISSUED TO THE RFCS SYSTEM (RPT). IN THIS CASE,
ALL THREE LEVEL TRIP SIGNALS MUST BE SENT TO RFCS, AND RFCS
COMBINES THE TRIP SIGNALS FOR THE ATWS RPT LOGIC. THEREFORE,
ALL THREE LEVEL TRANSMITTER SIGNALS ARE SHOWN IN THE LOGIC
DEPICTION. SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWING IDENTITIES ARE
TO BE USED IN CONJUNCTION WITH THIS DRAWING.
3. {THE TOUCH SCREEN BUTTON éTSB))SENDS A HIGH SIGNAL FOR
G PERIOD.
— \N_/
4. THE STATUS INDICATOR IS DISPLAYED ON FDWC REFERENCE
/®\ DESIGNATOR
DEDICATED SOFTWARE FACED DISPLAY. EE—
1. FEEDWATER CONTROL SYSTEM, IED C31-1010
TA F CONTENT
C BLE OF CONTENTS 2. RECIRCULATION FLOW CONTROL SYSTEM, IED  C81-1010
SH | TITLE
— 3. CONDENSATE, FEEDWATER & CONDENSATE N21-1010
1 | NOTES,REFERENCE DOCUMENTS AIR EXTRACTION SYSTEM, P&ID
2 | FEEDWATER CONTROL SYSTEM INTERLOCKS 4. CONDENSATE, FEEDWATER & CONDENSATE N21-1030
5 | FEEDWATER CONTROL SYSTEM INTERLOCKS, AR EXTRACTION SYSTEM, [BD
MODE SELECTION LOGIC 5. REACTOR WATER CLEANUP SYSTEM, P&ID G31-1010
4 | RFP_A INTERLOCKS AND
CONTROLLER INTIALIZATION 6. REACTOR WATER CLEANUP SYSTEM, IBD G31-1030
5 | RFP B INTERLOCKS AND
CONTROLLER INTIALIZATION 7. NUCLEAR BOILER SYSTEM, P&ID B21-1010
6 | RFP_C INTERLOCKS AND
CONTROLLER INTIALIZATION 8. NUCLEAR BOILER SYSTEM, I1BD B21-1030
RFP D INTERLOCKS AND
8 69 | CONTROLLER INTIALIZATION‘ 9. {PLANT COMPUTER FUNCTIONS) IED €91-1010
RFP A MANUAL/AUTO STATION LOGIC 10. RECIRCULATION FLOW CONTROL SYSTEM, IBD  C81-1030
RFP B MANUAL/AUTO STATION LOGIC 11. MAIN CONTROL ROOM PANEL, ARGMT H11-4050
9 | RFP C MANUAL/AUTO STATION LOGIC
12. TURBINE CONTROL SYSTEM, IED N32-1010
{90 | RFP D MANUAL/AUTO STATION LOGIC 3
—_ 10 | LFOV MANUAL/AUTO STATION LOGIC 13. TURBINE CONTROL SYSTEM, 1BD N32-1030
11 | DUMP VALVE FLOW CONTROL 14. NEUTRON MONITORING SYSTEM, IED €51-1010
MANUAL /AUTO STATION LOGIC
12 | CUW DUMP VALVE LEVEL CONTROL MANUAL/AUTO MPL NO C31-1030
STATION SETPOINT CHANGE LOGIC
A 13 | GAIN CHANGE LOGIC
ACTUATOR LOCKUP LOGIC,
14 | LOCKUP RINGBACK LOGIC,
DMC CONTROLLER FAILURE
14 | LOSS OF FEEDWATER HEATING LOGIC

Figure 7.7-9 Feedwater Control System IBD (Sheet 1 of 14)
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CPERRTIONAL. L
3186
NOTE 1 71C7
H11-4050 ey
- — 9]C7
FDWC LOCAL/PGC (wo) Al
CONTROL SWITCH 101C7
PGC 11[C7
IS8 LOCAL 12|07
T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTITTTTT T T T T T T T T T |
| |
! N22}1010 !
i INITIATE ALL RFP TRIP i
|
|
| C31-1010 <>—1 ' N3131010 i
I VALIDATED i
| REACTOR >18 INITIATE TURBINE TRIP i
| WIR LEVEL !
| N21-1010 i
| WondE > R ——
| ! FDWC LOCAL PGC CONTROL SWITCH
|
| i w3 PGC ||[LocAL
|
i NOTE 7 !
“““““““““““““““““““““““““““““““““““ OBSERVATIONAL MEASURES
USE SPECIFICATION LOCATION
ANNUNCIATOR
C31-1010 _ NOTE 2 C81-1010 NO. INDICATOR LOCATION
VALIDATED 1 |HIGH WATER LEVEL (8) [H11-4050
L3 FOR RPT OF
C3-1010  NOTE 2 <EACT°R WATER | <L ATWS MITIGATION A > 2 |HIGH WATER LEVEL (7) |H11-4050
VALIDATED C31-1010 NOTE 2 CB1-1010 3 |LOW WATER LEVEL (4) [H11-405(
< REACTOR >17 O 1010 e 4 |LEVEL SETPONT H11-4050
L4 FOR RECIRC > REACIOR WATER | <13 ATWS MITIGATION B
C31-1010 NOTE 2 RUNBACK LOGIC
< Vé\ELlI\%%%D L C31-1010 NOTE 2 €81-1010 OTHERS
< —<:> VALIDATED INSTANT INTERRUPTION NEED
WIR LEVEL / 3 < EACTOR WATER | < L3 U > COUNTERMEASURE NOT NEED
INCHING NEED
C31-1010  NOTE 2 @ H11-4050 C31-1010  NOTE 2 B21-1030 OPERATION [ NOT NEED
VALIDATED VALIDATED SEATNG _|_OPEN SIDE
CREE | T O T > | e [ R [
THERMAL EXIST
BYPASS NOT EXIST
1387 SWGR POWER SUPPLY EXIST
OBSERVATION NOT EXIST
ELECTRICAL SOLENOD | AC V
VALVE POWER SUPPLY [DC v

FEEDWATER CONTROL SYSTEM INTERLOCKS

Figure 7.7-9 Feedwater Control System IBD (Sheet 2 of 14)

21-687




ABWR

RS-5146900 Rev. 1

Design Control Document/Tier 2

7 5 4 3 2 1
|
B21-1010 o -
: | | =
DOME PRESS 1 | SETPOINT | |
| |
B21-1010 ! !
| |
<DOME PRESS I | SETPONT : i
| |
B21-1010 : R/ : .
> | |
<DOME PRESS I | SETPOINT ; i 2\ L [ A
| N N /(
B21-1010 i | t=2 min
DOME PRESS ¥ | SETRONT L (Wo) : . <
: : DIV ¥ Bypass Switch <]
C51-1010 i i LLLE
APRM DNSC 1 L !
< o o
C51-1010 | | DV I RUNBACK
< APRM DNSC T i =< i DIV ¥ CONTROL SWITCH
! 7 ! FW CONT SYS MODE SWITCH
- | |
S | |
< APRM DNSC I —< [
| |
C51-1010 l | OBSERVATIONAL MEASURES
! ! USE SPECIFICATION ___[LOCATION
< APRM DNSC ¥ —<] |
: NOTE 8 :
e e e e )
FEEDWATER CONTROL SYSTEM INTERLOCKS (CON'T) Nt
- ELEMENT
<C3|!EE1L? 1I9LOW CONTROL /@"D\
STEAM FLOW < 5% ANNUNCIATOR
M2
MISATCH e — @ ENABLE NO. INDICATOR LOCATION
C31-1010 NOTE 2 51C7| 1E AUTO
<T8/f\/|\-II_DéTTERM > 25% — 8407
4 N
FLOW | {[6alC7]3
H11-4050 S |—~/\ T
FW CONT SYS E \_/ 4 [B7| ENABLE
NOTE | MODE SWITCH [ 5 187| 3t AUTO
5 |fsB 5 T (o) A7 OTHERS
A 6a[B7)} INSTANT INTERRUPTION NEED
) Nl THREE. == COUNTERMEASURE NOT NEED
C 24 PN INCHING NEED
2[es OPERATION | NOT NEED
g VALVE SEATING OPEN SIDE
€91-1010 ] \ FORM  [CLOSED SIDE
3 MODE_SELECTED L — g THERMAL EXIST
BY PGCS [ BYPASS NOT EXIST
SWGR POWER SUPPLY EXIST
C91-1010 — ( ) OBSERVATION NOT EXIST
- ELECTRICAL SOLENOID AC V
1E MODE SELECTED VALVE POWER SUPPLY [DC

MODE SELECTION LOGIC

Figure 7.7-9 Feedwater Control System IBD (Sheet 3 of 14)
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E
N21-1010
RFP A
DISCH VALVE | %,90%
< POSITION OPEN W
N21-1010 j 7 |E7
— RFP A — 10]€7
OPERATING ]
STATUS
s N\ ENABLE RFP A
N_/ AUTOMATIC CONTROL
/M RFPBNN
) ELE}' AUTOMATIC
D /w8 RFP C IN
KK AUTOMATIC N_/ —
/8o RFP D IN | ] [
9alE3 AUTOMATIC CONTROL SWITCH
C31-1010
< DEVIATION BET
MLC & RFP A | < LIMIT
DEMAND
OBSERVATIONAL MEASURES
c /;AJ;;\S IE CONTROL ENABLED USE SPECIFICATION ___|LOCATION
C31-1010 :'7
DEVIATION BET o
MFC & RFP A | < LIMIT
< FLOW L
— ANNUNCIATOR
NO. INDICATOR LOCATION
a0\ 3 CONTROL ENABLED
B
RFP_A INTERLOCKS AND CONTROLLER INITIALIZATION
OTHERS
INSTANT INTERRUPTION |___NEED
COUNTERMEASURE | NOT NEED
INCHING NEED
OPERATION [ NOT NEED
— OPEN_SIDE
VALVE | SEATING FORM - oern e ioE
THERMAL EXIST
BYPASS NOT EXIST
SWGR POWER SUPPLY EXIST
OBSERVATION NOT EXIST
A
ELECTRICAL SOLENOID [ AC_V
VALVE POWER SUPPLY [DC__V
Figure 7.7-9 Feedwater Control System IBD (Sheet 4 of 14)
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E
N21-1010
RFP B
DISCH VALVE | >,90%
< POSITION OPEN -
N21-1010 L]
— RFP B
OPERATING
STATUS :'_ M4
=< 8 [e7
/M RFPAIN 10]€7
) ﬂ_e/z, AUTOMATIC
D (W8 RPPC N — 2\ ENABLE RFP B
e AUTOMATIC N_/ e L N_/ AUTOMATIC CONTROL
/V8a\ RFP D IN —
"9alE3” AUTOMATIC CONTROL SWITCH
€31-1010
T DEVIATION BET
< MLC & RFP B | < LIMIT
DEMAND
OBSERVATIONAL MEASURES
c (W) iE covtro. ensBLe USE SPECIFICATION ___[LOCATION
——
€31-1010 bi
DEVIATION BET —
MFC & RFP B | < LIMIT ]
FLOW
ANNUNCIATOR
] NO. INDICATOR LOCATION
/M 3£ CONTROL ENABLED
B
RFP B INTERLOCKS AND CONTROLLER INITIALIZATION
OTHERS
INSTANT INTERRUPTION NEED
COUNTERMEASURE NOT NEED
INCHING NEED
OPERATION [ NOT NEED
— OPEN SIDE
VALVE | SEATING FORM |- oers"cs
THERMAL EXIST
BYPASS NOT EXIST
SWGR POWER SUPPLY EXIST
OBSERVATION NOT EXIST
A
ELECTRICAL SOLENOID | AC__V
VALVE POWER SUPPLY [DC v

Figure 7.7-9 Feedwater Control System IBD (Sheet 5 of 14)
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N21-1010
RFP C
DISCH VALVE | >,30%
< POSITION OPEN
N21-1010 :,I
RFP C
OPERATING
AT By
/W6 RFP A IN
) d_z/s AUTOMATIC
M\ RFP B IN — 2\ ENABLE RFP C
' ﬁg/;' AUTOMATIC — | N_/ AUTOMATIC CONTROL
/M8\  RFPDIN —
90lE3 AUTOMATIC CONTROL SWITCH
C31-1010 M5
< DEVIATION BET 9 |E7
MLC & RFP C | < LIMIT 10[E7
DEMAND
OBSERVATIONAL MEASURES
@ 1E CONTROL ENABLED USE SPECIFICATION LOCATION
C31-1010
DEVIATION BET — j_
MFC & RFP C | < LIMIT L
FLOW
ANNUNCIATOR
NO. INDICATOR LOCATION
/M 3E CONTROL ENABLED
RFP_C INTERLOCKS AND CONTROLLER INITIALIZATION
OTHERS
INSTANT INTERRUPTION | NEED
COUNTERMEASURE | NOT NEED
INCHING NEED
OPERATION [ NOT NEED
OPEN_ SIDE
VALVE | SEATING FORM - oer=ce
THERMAL EXIST
BYPASS NOT EXIST
SWGR POWER SUPPLY EXIST
OBSERVATION NOT EXIST
ELECTRICAL SOLENOID | AC__ V.
VALVE POWER SUPPLY [DC_ Vv

Figure 7.7-9 Feedwater Control System IBD (Sheet 6 of 14)
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RFP D
DISCH VALVE | >90%
< POSITION OPEN
N21-1010 j
RFP D
OPERATING
STATUS :,_
/W6 RFP A IN
" 73T AUTOMATIC
/M7 RFPBIN 2\ — 2\ ENABLE RFP D
ToEs AUTOMATIC N_/ — L N_/ AUTOMATIC CONTROL
78\ RFP C IN - (
93 AUTOMATIC CONTROL SWITCH
C31-1010 M50
< DEVIATION BET 9a|E7
MLC & RFP D | < LIMIT 10]€7
DEMAND
OBSERVATIONAL MEASURES
@ 1E CONTROL ENABLED USE SPECIFICATION LOCATION
C31-1010
DEVIATION BET — }
MFC & RFP D | < LIMIT ]
FLOW
ANNUNCIATOR
NO. INDICATOR LOCATION
/M) 3£ CONTROL ENABLED
B
RFP_D INTERLOCKS AND CONTROLLER INITIALIZATION
OTHERS
INSTANT INTERRUPTION | NEED
COUNTERMEASURE | NOT NEED
INCHING NEED
OPERATION [ NOT NEED
OPEN SIDE
VALVE | SEATING FORM [-rcrcs
THERMAL EXIST
BYPASS NOT EXIST
SWOR POWER SUPPLY | EXIST
OBSERVATION NOT EXIST
ELECTRICAL SOLENOD | AC__V
VALVE POWER SUPPLY [DC v

Figure 7.7-9 Feedwater Control System IBD (Sheet 6a of 14)
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m lLFPA ATo
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[ . N/ TROL IN AUT
\4]_5/2 PERMISSIVE l\ - A CONTROL IN AUTO
£ €91-1010 > | I~ 40 /ME
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AUTO CONTROL AN (W0) ol07
LN 13[E7
H11-4050 7 K- &
— RFP A RFP A
MANUAL /AUTO STATION )\ j CONTROLLED >
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MANUAL N
TSB INCREASE
FAST My )~
DECREASE N 15 RFP A LOCAL
D NOTE 3 _r\—g_..o_ D MANUAL CONTROL
91-1010
RFP A
< PGS DISABLE NLNENER N CovTkouED
AUTO CONTROL e
e \@’ CONTROL SWITCH
N21-1010 70N RFP A MANUAL/AUTO STATION
| RFP A AUTO
RFP A NNy N M .‘E)
OPERATING STATUS 7 LOCAL MANUAL = =
| - -
\@/ |CREASE| | FAST | |cmsz|
VAR
b—] OBSERVATIONAL MEASURES
LOCAL CONTROL ON
c m B W W USE SPECIFICATION LOCATION
62 o0 —
- NN
i O_< INCREASE RFP A >
SPEED BY ONE
N INCREMENT
€91-1010 [
PGCS INCREASE NN L
RFP A SPEED 77 d ANNUNCIATOR
NO. INDICATOR LOCATION
>—> INCREASE RFP A
( SPEED CHANGE
INCREMENT
B £91-1010
PGCS INCREASE 8 L
RFP A SPEED > > OTHERS
CHANGE INCREMENT INSTANT_INTERRUPTION NEED
COUNTERMEASURE NOT NEED
:‘ INCHING NEED
S OPERATION [ NOT NEED
DECREASE RFP A SEATING OPEN SIDE
O_< SPEED B ONE > VALVE FORM__ [CLOSED SIDE
THERMAL EXIST
911010 BYPASS  [NOT EXIST
PGCS DECREASE SWGR POWER SUPPLY EXIST
A < RFP A SPEED OBSERVATION NOT EXIST
ELECTRICAL SOLENOID | AC_V
VALVE POWER SUPPLY [DC v
RFP A MANUAL/AUTO STATION LOGIC

Figure 7.7-9 Feedwater Control System IBD (Sheet 7 of 14)
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AUTO CONTROL —
= \@’ CONTROL SWITCH
N21-1010 /N RFP B MANUAL/AUTO STATION
RFP B -AUTO MANUAL
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O_< S AT E > VALVE FORM__ [CLOSED SIDE
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€91-1010 BYPASS [ NOT EXIST
PGCS DECREASE SWGR POWER SUPPLY EXIST
RFP B SPEED OBSERVATION NOT EXIST
ELECTRICAL SOLENOID AC VvV
VALVE POWER SUPPLY [DC v

RFP B MANUAL/AUTO STATION LOGIC

Figure 7.7-9 Feedwater Control System IBD (Sheet 8 of 14)
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7 7 INCB REP
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NO. INDICATOR LOCATION
) Y
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< RFP_C SPEED - > OTHERS
CHANGE INCREMENT INSTANT INTERRUPTION NEED
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[NOTE: PUMP D SHOULD BE ADDED TO IBD]

RFP C MANUAL/AUTO STATION LOGIC

Figure 7.7-9 Feedwater Control System IBD (Sheet 9 of 14)
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RFP D MANUAL/AUTO STATION LOGIC

Figure 7.7-9 Feedwater Control System IBD (Sheet 9a of 14)
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LFCV MANUAL /AUTO STATION LOGIC

Figure 7.7-9 Feedwater Control System IBD (Sheet 10 of 14)
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