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NOTES:

ALL EQUIPMENT AND DEVICE NUMBERS SHOWN ON THIS DIAGRAM
ARE PREFIXED BY C12- UNLESS OTHERWISE NOTED.

REFER TO THE RCIS IBD (C11-1030) FOR ROD MOVEMENT CONTROL
LOGIC OTHER THAN HYDRAULIC SCRAM.

THE CRD SYSTEM SHALL BE DESIGNED IN ACCORDANCE WITH THE
DESIGN SPECIFICATION C12-4010

UNLESS OTHERWISE NOTED, ALL CONTROL SWITCHES SHALL BE
THREE—POSITION SWITCHES WITH "CLOSE” — "NORMAL” — "OPEN"
SPRING RETURN TO "NORMAL” FROM "CLOSE” OR "OPEN"

BOTH VALVE POSITION INDICATION LIGHTS SHALL BE "ON" WHEN
VALVE IS NOT FULLY CLOSED OR NOT FULLY OPEN. RED LIGHT SHALL
BE "ON" FOR FULLY OPEN VALVE AND GREEN LIGHT SHALL BE "ON”
FOR FULLY CLOSED VALVED.

UNLESS NOTED OTHERWISE. THE STADARD LOGIC CONVENTION
(L.LE., ENERGIZE TO TRIP) IS UTILIZED IN THIS DIAGRAM.

THE TOTAL NUMBER OF TRANSFER POINTS USED IN THIS DIAGRAM IS 4.

THE SCRAM CIRCUIT DIAGRAM IS SHOWN WITH NORMAL "NO TRIP”
CONDITIONS OF OPERATION. TRIP CONDITIONS RESULT FROM LOGIC
"LOW” STATES OR LOSS OF SIGNAL (FAIL SAFE) FROM THE REACTOR
PROTECTION SYSTEM (C71)

FMCRD A AND FMCRD B ARE THE TWO DRIVES ASSOCIATED WITH
THE SAME HCU

THE LOGIC AND VALVE POSITION INDICATION LIGHTS SHOWN INSIDE THE
DASHED LINES MAY BE LOCATED EITHER IN THE RCIS PANELS IN THE
REACTOR BUILDING OR IN THE HCU ASSEMBLY.

AN ALTERNATE SWITCH DESIGN MAY BE SELECTED IF JUSTIFIED
BY MAN-MACHINE INTERFACE CONSIDERATIONS.
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SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWING IDENTITIES
ARE TO BE USED IN CONJUNCTION WITH THIS DRAWING.
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CONTROL ROD DRIVE SYSTEM, DESIGN SPEC
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Figure 7.7-4 Control Rod Drive System IBD (Sheet 1 of 8)
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14 13 12 " 10 9 8 7 6 4 3 2 1
INTERPROCESSOR
COMMUNICATION LINKS
[ [ i
Y g NOTES:
NOTE 10 SCRAM FOLLOWNG OR 1. SEE DETAIL B. EACH CHANNEL WILL RECEIVE THREE INPUTS
Frou 10 —ALE_U7A MODE STATUS AUTOMATIC | S CiT-i040 [ 8 >-ARZFUCRD RN N FOR EACH SENSOR INPUT SIGNAL WHICH IS SHOWN ON THE IED.
POWER SOME INPUT SIGNAL TRAINS ON THE IED REPRESENTS SIGNAL FROM MORE
REGULATOR THAN ONE SENSOR (EXAMPLE: CORE PLATE DIFFERENTIAL PRESSURE WHICH
HAS FOUR PRESSURE TRANSMITTERS). IN THIS CASE, THE SINGLE IED INPUT
o i >-EocGeTcomAND ﬂ cROM 13D —FLOW DEMAND SETOOMN : Pid B TRAIN REPRESENTS ONE SIGNAL PER SENSOR FOR EACH CHANNEL.
> U4-1010 [13 »
ABCD H—{ 0ss (TYP OF 10) EACH RFC SENSOR IS POWERED BY A REMOTE DIGITAL LOGIC CONTROLLER (DLC)
4 POWER SUPPLY. THE DLC'S ARE POWERED BY TE NON-DIVISIONAL
B821-1010 FROM 18D —SMART RIP A (TYP OF 10) 2 NOTE UNINTERRUPTABLE POWER SUPPLIES (UPS) A AND B. THUS. THE
s LEVEL 2 TRP SIGNAL CONTROL RIP A MOTOR COOLANT H—os DLC'S AND THE RFC SENSOR POWER SUPPLIES ARE SINGLE
@ X&L&;‘\Tﬂ”% f—— 10 IBD ALGORITHMS HIGH TEMP RUNBACK / TRIP FAILURE PROOF.
A
1,01 (SEE DETAL ) FRow 180 —COMMAND (TYPICAL OF 10) N 2. SIGNAL VALIDATION ALGORITHMS INCLUDE REASONABILITY CHECKS
HOTE 2 H—{ 05 OF ALL SIGNALS AND VOTING FOR MULTIPLE SIGNAL INPUTS.
G0 [11 > NEUTRON LUK Z SH 2, H-10 REASONABILITY CHECKS INCLUDE RANGE CHECKS. REDUNDANT
SENSOR CROSS CHECKS AND ANY REQUIRED SIGNAL CONDITIONING
10 18D 72,68 RIP_A SPEED DEMAND (TYPICAL OF 10) /\ SUCH AS SQUARE ROOT CONVERSION AND FILTERING SEE RFC
oRE Tiow H—(assr DESIGN SPECIFICATION C81-4010 FOR MORE DETAIL.
USTABLE
40 11 SH 2, H-13 RP A LOCKUP (TYP OF 10) Amsp[m 3. INTERCHANNEL COMMUNICATION LINKS ARE PROVIDED TO TRANSFER
FROM [BD O\ E-l4 DRIVE DATA BETWEEN PROCESSING CHANNELS. THESE ARE READ ONLY
H—(o/sr C81-CO01A CONNECTIONS BETWEEN EACH CHANNEL. SEE THE RFC SYSTEM
o010 T2 ->_RP_A SPEED (TYPICAL OF 10) - (TYP OF 10) DESIGN SPECIFICATION CB1-4010 FOR MORE DETAIL.
> B3I~ > RIP_ A LOCKUP RE x
FROM 18D (TYP OF 10) /\ E-t4 ASD A 4. THE D/S AND A/S BUBBLES REPRESENT INDEPENDENT FIELD VOTER
RP A SPEED (TYPICAL OF 10) To &0 0/ NORMAL STATIONS WHICH ARE CONNECTED VIA MUX LINES TO THE DMC
> B3-010 [ 2 > CHANNELS. THE D/S STATIONS RECEIVE THREE DISCRETE INPUTS
FROM 180 —ARL (CHANNEL A) AND OUTPUT ONE VOTED ON DISCRETE CONTACT CLOSURE OUTPUT
H—{oss L [ THE A/S STATIONS RECEIVE THREE DIGITAL REPRESENTATIONS OF ANALOG SIGNALS
AND OUTPUT ONE VOTED ON ANALOG SIGNAL.
RuS MANUAL AR INTIATION (TYP OF 2) om0 L8] SR IMPLIES RINGBACK FOR THAT SIGNAL.
H—oss 5. THE ROD CONTROL AND INFORMATION SYSTEM HAS TWO INPUT
CHANNELS. THE FOUR DS BUBBLES REPRESENT TWO INPUTS
e 000 frey™ vy
| FROM 2o 6. THE D/S AND A~S BUBBLES REPRESENT MULTIPLE FUNCTIONS OF
VALDATED A SINGLE VOTER WHICH READS TRIPLICATED SIGNALS FROM THE
PON LINES AND VALIDATES A SINGLE INPUT SIGNAL FOR THE
> Ca5-1030 [ 5 H-VAUDATED W/R REACTOR PRESS ———10 180 7, o >R LW A\ (v o2 PLANT COMPUTER FUNCTIONS. THE D/SC FUNCTIONS RECEIVE THREE DISCRETE
H— ass INPUTS AND OUTPUT ONE VOTED-ON DISCRETE DIGITAL SIGNAL TO
ROD THE PLANT COMPUTER FUNCTIONS. THE A/SC FUNCTIONS RECEIVE THREE
C3iT00 [ 4 - EL 4 TRP ———10180 FROM 1D —ARL (CHANNEL B) (TP OF 2) CONTROL DIGITIZED ANALOG SIGNALS AND OUTPUT ONE VOTED-ON DIGITIZED
(e o g AND ANALOG SIGNAL
(TYP OF 2)
Cioio0 [ 4 >k 3 TRIP (TYP OF 3) — 10 8D FROM 18D — 0D BLOCK (TYP OF 2) NI 7. OPERATOR INTERFACE COMMANDS INCLUDE MANUAL~AUTOMATIC
C11-1040 MODE CHANGES. SETPOINT CHANGES AND MANUAL ADJUSTMENT
A RFC LOCAL/RGC CONTROL SWITCH
STCEYT0 5 )--0A0 DEMAND ERROR Sz 013 FROM 18D —FUCRD ENERGENCY INSERT B MASTER MODE IN LOCAL
(TYP OF 12) C RIP A SPEED CONTROL - MANUAL (TYP OF 10 SIGNALS)
D RP A SPEED CONTROL - AUTOMATIC (TYP OF 10 SIGNALS)
CII-1070 T4 - BOTTOM HEAD TEWP f——=—10 18D | RXPOWER _ 1o gp E INCREASE RIP A SPEED (TYP OF 10 SIGNALS)
FDECREASE RIP A SPEED (TYP OF 10 SIGNALS)
G GANG SPEED CONTROL - AUTO
e ASD A NORMAL (TYPICAL OF 10) 108D FROM 18D —NHBIT RP A START O NOTE 6 H GANG SPEED CONTROL - MANUAL
— (TYP OF 10) H—o/sc | INCREASE RIP GANG SPEED
J DECREASE RIP GANG SPEED
Cii-1040 [ 8 ) coRe FLOW BLOCK 10180 FROM 1BD — P A SPEED LOCKUP STATUS N\ </§ K FLOW BYPASS FUNCTION ENABLED
H{o/sc L ALF CONTROL - AUTO
M ALF CONTROL - MANUAL
N21-1010 [ 9 > FEED PUVP TRP f——10 1BD N INCREASE CORE FLOW DEMAND
HP A MOTOR MET O DECREASE CORE FLOW DEMAND
CO0LANT TEWP (TP OF 10) P START PUMP A (TYP OF 10 SIGNALS)
2 B3t-i0t0 [2 > ” S 2T VAUDATED CORE FLOW CALCULATED FROM ) 8. APR INTERFACE COMMANDS ARE SIGNALS FROM THE APR FUNCTION
S o D> . CORE PLATE DIFFERENTIAL PRESS asc OF THE PROCESS COMPUTER WHICH MAY CHANGE RFC SYSTEM
Rp 4 NOTOR QUILET OPERATING MODES. THESE COMMANDS INCLUDE MANUAL /AUTOMATIC
010 T2 >-COOLANT TEWP (TYP OF 10) 10 18D = RIP_A SPEED (TYP_FO 10) ~ MODE CHANGES. SETPOINT CHANGES AND MANUAL CHANGES.
O A PGCS FUNCTION OPERATIONAL
ArsC B PGCS ENABLE GANG SPEED CONTROL OF ASD A (TYP OF 10 SIGNALS)
RPT PUMP A (TYP OF 10 C PGCS DISABLE GANG SPEED CONTROL OF ASD A (TYP OF 10 SIGNALS)
7 RIP A SPEED RINGBACK L —10m FROM 18D ( ) N D PGCS INCREASE RIP A SPEED (TYP OF 10 SIGNALS)
(TYPICAL OF 10) —{D’sc E PGCS DECREASE RIP A SPEED (TYP OF 10 SIGNALS)
F PGCS ENABLE AUTO CONTROL OF RIP GANG
7 RIP A SPEED LOCKUP RNGBACK 10 B0 FROM 180 — A RUNBACK —~ 6 PGCS DISABLE AUTO CONTROL OF RIP GANG
(TYPICAL OF 10) (TYP OF 10) H—(b/sc H PGCS INCREASE RIP GANG SPEED DEMAND
| PGCS DECREASE RIP GANG SPEED DEMAND
S Fii-a050 [z >=PERATOR, NTERFACE COMMANDS L e A é ) POcS ENABLE ALF CONTROL
NOTE 7 K PGCS DISABLE ALF CONTROL
L PGCS INCREASE CORE FLOW DEMAND
S TG [T AR NIERFACE coMiANDS L om L e L, PCCS INCREASE CORE FLOW DEMAND
NOTE 8 = RIP_A HIGH MOTOR INLET COOLANT TEMP ,\ ‘Fmg%%
— (TYP OF 10 i NOTES CONTINUED ON SHEET 2
SEL LOSS OF FEEDWATER HEATING 1080 ( ) D/sC (PCF)
SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWING IDENTITIES
CIETT 10 80 ] RIP_A HICH MOTOR OUTLET COOLANT TEMP /\ ARE TO BE USED IN CONJUNCTION WITH THIS DRAWING
2anoo [ = (TYP OF 10) {o/sc PL NO
1. RECRC FLOW CONTROL SYSTEM 18D CB1-1030
FRow 180 —RPTSTATUS A C.E, G, J ~ <;§ 2. REACTOR RECRC SYSTEM P&D 831-1010
H{o/sc 3. NUCLEAR BOLLER SYSTEM P&D 821-1010
4. FEEDWATER CONTROL SYSTEM IED €31-1010
RPT STATUS B, D, F, H, K 5. STEAM BYPASS & PRESSURE CONTROL SYSTEM IED C85-1010
FROM 18D A\ 6. REACTOR WATER CLEANUP SYSTEM P&D 631-1010
r\bse 7. PLANT COMPUTER FUNCTINOS IED C91-1010
SCRR COMIAND 8. ROD CONTROL AND INFORMATION SYS IED C11-1040
FROM (8D N 9. CONDENSATE. FEEDWATER & CONDENSATE N21-1010
H—{b/sc AR EXTRACTION SYSTEM P&D
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Recirculation Flow Control System IED (Sheet 1 of 2)
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9.

NOTES CONTINUED

MULTIPLE CONTROLLER STATUS SIGNALS ARE REPRESENTED BY

THIS SIGNAL TRAIN THESE SIGNALS INCLUDE CONTROL MODE.

M7A AND T/A STATION AND LOCAL/APR CONTROL STATUS.

RFC SYSTEM IN LOCAL CONTROL

RIP A RUNBACK LIMIT (TYP OF 10 SIGNALS)

RIP A SPEED DEMAND IN GANG CONTROL (TYP OF 10 SIGNALS)
RIP A SPEED DEMAND IN PGC CONTROL (TYP OF 10 SIGNALS)

GANG SPEED DEMAND IN AUTO FLOW CONTROL
GANG SPEED DEMAND IN PGC CONTROL

GANG SPEED DEMAND IN LOCAL MANUAL CONTROL
FLOW DEMAND IN ALF CONTROL

FLOW DEMAND IN PGC CONTROL

FLOW DEMAND IN LOCAL MANUAL CONTROL

GANG RIP_ RUNBACK LIMIT

GANG SPEED DECREASING RATE LIMIT

GANG SPEED DEMAND SETPOINT

FLOW DEMAND SETPOINT

A COMMAND IS SENT TO THE AUTOMATIC POWER REGULATOR
SYSTEM TO ENABLE ALF CONTROL LOGIC WHEN MASTER CONTROL IS
ENABLED

ALL M/A STATION TRANSFERS ARE BUMPLESS. M/A STATION LOGIC
IS CONTROL IN THE RFC SYSTEM IBD. C81-1030

THE FLOW BYPASS FUNCTION WILL BE DELETED WHEN CORE FLOW
MEASUREMENT UNCERTAINTY IS PROVEN TO BE ACCEPTABLE SEE
THE RFC SYSTEM DESIGN SPECIFICATION C81-4010 FOR MORE DETAIL

ozzrxe—TIomMmMoOO®m>

THE FLOW DEMAND SETDOWN MODIFIER HAS ADJUSTABLE SLOPES
AND BREAKPOINTS FOR HIGH FLUX SCRAM AVOIDANCE. REFER TO
RFC SYSTEM DESIGN SPECIFICATION. C81-4010 FOR SPECIFIC
FUNCTION CHARACTERISTICS AND PARAMETERS

THE RATE LIMIT FOR DECREASING RECIRCULATION FLOW WILL DEPEND
ON LOGIC IN THE RFC SYSTEM IBD. C81-1030. THE RATE LIMIT FOR
INCREASING FLOW IS ALWAYS <5.0 PERCENT PER SECOND.

RIP SPEED RUNBACK LIMIT COMES FROM EITHER THE OUTPUT OF

LOW VALUE GATE 1 OF IBD (WHEN RIP RUNBACK IS ENABLED) OR
THE 100 PERCENT SPEED DEMAND (WHEN RIP RUNBACK IS NOT

RIP A SPEED CONTROLLED BY LOCAL MANUAL (TYP OF 10 SIGNALS)

Figure 7.7-5 Recirculation Flow Control System IED (Sheet 2 of 2)
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RIP A SPEED DEMAND
M/A STATION

GANG SPEED DEMAND
M/A STATION

AUTO LOAD FOLLOWING (ALF)
CONTROL M/A STATION

RECIRCULATION FLOW
RUNBACK LOGIC

RATE DECREASE LIMIT LOGIC
LOCK UP RINGBACK LOGIC
DMC CONTROLLER FAILURE

1.

© ©

»

N o u

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

RECIRCULATION FLOW CONTROL SYS IED

. {PLANT COMPUTER FUNCTIONJIED

MAIN CONTROL ROOM PANEL ARGMT

REACTOR RECIRC SYS P&ID

STEAM BYPASS & PRESSURE CONTROL SYS IBD
REACTOR WATER CLEANUP SYS P&ID

REACTOR PROTECTION SYS 1BD

NUCLEAR BOILER SYS P&ID

NEUTRON MONITORING SYS IBD

CONDENSATE, FEEDWATER, & CONDENSATE
AIR EXTRACTION SYS P&ID

FEEDWATER CONTROL SYS IBD
ROD CONTROL & INFORMATION SYS IBD

MPL NO.

C81-1010
C91-1010
H11-4050
B31-1010
C85-1030
G31-1010
C71-1030
B21-1010
C51-1030
N21-1010

C31-1030
C11-1030

AUTOMATIC POWER REGULATOR IED

C82-1010}

NOTES:

LOCAL CONTROL ALLOWS THE OPERATOR TO EITHER MANUALLY
MANIPULATE DEMAND SIGNALS OR _PLACE THEM IN AUTOMATIC
CONTROL AT MANUAL STATIONS. BPR)SYSTEM CONTROL MODE
ALLOWS THE COMPUTER TO MANIPULATE DEMAND SIGNALS AT
M/A STATIONS OR PLACE THEM IN AUTOMATIC CONTROL.

RIPS ARE INDIVIDUALLY RUNBACK AND THEN TRIPPED (AFTER
MINIMUM SPEED IS REACHED) WHEN THIS CONDITION IS SATISFIED
THE INDIVIDUAL RIP RUNBACK LIMIT WHICH IS INVOKED HERE HAS
PRECEDENT OVER THE GANG RUNBACK LIMIT ON SHEET 6.

THE PUSH BUTTON SWITCH (PBS) {AND TOUCH SCREEN BUTTON (TSB) SEND

A LOGICAL ™" SIGNAL FOR AT LEA .

THE WIDE RANGE DOME PRESSURE SIGNAL IS VALIDATED BY THE
STEAM BYPASS AND PRESSURE CONTROL SYSTEM FROM THREE
INDEPENDENT PRESSURE SENSOR INPUTS.

THE REMAINING FOUR OR SIX RIPS WILL BE RUNBACK TO MINIMUM
SPEED AFTER A TRIP OF THE OTHER SIX OR FOUR. THIS WILL
ENHANCE GANG RIP RESTART CAPABILITIES.

SATISFACTION OF THE RECIRC RUNBACK CONDITION WILL ENABLE

THE APPROPIATE RECIRC RUNBACK LIMIT FROM THE LOW VALUE

GATE. THIS LIMIT WILL BE SENT THROUGH LOW VALUE GATE 2

(SHOWN ON RFC IED C81-1010, SHEET 2, DETAIL "A") WHICH WILL
SEND THE RUNBACK LIMIT TO THE GANG OF ASDS IF IT IS LOWER
THAN THE CURRENT GANG SPEED DEMAND. AFTER A RECIRC RUNBACK,
THE GANG SPEED DEMAND WILL BE UPDATED TO EQUAL THE OUTPUT
OF LOW VALUE GATE 2. THUS IF THE RUNBACK LIMIT PASSES THROUGH
LOW VALUE GATE 2, THE GANG SPEED DEMAND WILL REMAIN EQUAL TO
THE RUNBACK LIMIT AFTER THE RUNBACK CONDITION DISABLED.

THIS BLOCK SYMBOL REPRESENTS THE MULTIPLICATION OF INPUT
SIGNALS. IN THIS APPLICATION, THE ANALOG SPEED SIGNALS ARE
MULTIPLIED BY THE DISCRETE SIGNALS. IF THE DISCRETE

SIGNAL IS A LOGICAL ™", THE SPEED SIGNAL IS PASSED ON

THE AVERAGING FUNCTION. IF THE DISCRETE SIGNAL IS LOW "0,
THE SPEED SIGNAL IS NOT PASSED.

MPL NO. C81-1030

Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 1 of 9)
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£8211010

E {APR)FUNCTION OPERATION

H11-4050

RFC_LOCAL/PGC
NOTE | CONTROL SWITCH

— 1 PGCS :
B 1ocAL QT A
71c7

T wo

H11-4050
b MASTER MODE IN
LOCAL CONTROL
/ AT\ RECRC PUMP TRIP (4 RIPS)
4o CONTROL SWITCH
/A2 RECRC PUMP TRIP (6 RIPS) RFC LOCAL/PGC CONTROL SWITCH

] E2 o=

/AL RECIRC PUMP RUNBACK

JCICE OBSERVATIONAL MEASURES
c C11-1030 USE SPECIFICATION LOCATION
— RECIRCULATION
FLOW BLOCK
LOCALJAPR)CONTROL LOGIC
| ANNUNCIATOR
NO. INDICATOR LOCATION
H11-4050
MANUAL ATWS "A"
(ARI/SLC/FWRB INITIATION) SSLC
ARM — ARI/SLC/FWRB
B PBS—maE—— | I TEria
/A3 OTHERS
4[A7 INSTANT INTERRUPTION NEED
H11-4050 COUNTERMEASURE NOT NEED
INCHING NEED

MANUAL ATWS 'B"
— (ARI/SLC/FWRB INITIATION) SSLC OPERATION | NOT NEED

ARM — ARI/SLC/FWRB SEATING OPEN_SIDE
PBS INITIATE ~ ——— :'_ IﬁmA ON VALVE FORM CLOSED SIDE

THERMAL EXIST
A BYPASS [ NOT EXIST
4[A7 SWGR POWER SUPPLY EXIST
OBSERVATION NOT EXIST

ELECTRICAL SOLENOD | AC_V
VALVE POWER SUPPLY [DC V

ATWS MITIGATION LOGIC (ARI/SLC/FWRB INITIATION)

Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 2 of 9)
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7

C81-1010

ASD A NORMAL

B31-1010

< %? A MOTOR
COOLANT
EMP

B31-1010

RIP_A MOTOR
OUTLET COOLANT
TEMP

N\ _~ HIGH MOTOR COOLANT
TEMP RUN

BACK

/ﬁ@\
— .
-

=]

B31-1010

RIP_A MOTOR
OUTLET COOLANT
TEMP

€85-1030

VALIDATED
REACTOR PRESS

CONVERTION
ALGORITHM

G31-1010

RUNBACK RIP A >
TO MINIMUM SPEED
AND TRIP

NOTE 2

\_/ START

HEAD TEMPERATURE \ZJ

< VALIDATED RPV BOTTOM

1
x ) <AF
N

ASB

o

ﬁ?} INHIBIT
/TN
¢ PREVENT RIP A START >

] BRING RIP A >
PUMP START INHIBIT LOGIC START PUMP A 10 MINIWOW SPEED
(TYPICAL OF 10) NOTE 3
C31-1010
LOSS OF FEEDWATER
HEATING
coL-1010 (16 I~ AT EMERGENCY
4[C3 INSERTION COMMAND >
< ASD A NORMAL >—|Xb—\_ \__/ 16 RCas
. \_/ SCRRI
S TYPICAL OF 10 b/
C81-1010 2N C11-1010
- SCRRI COMMAND T0
ASD K NORMAL ] ROD CONTROL AND
INFORMATION SYS
C81-1010
C11-1010
RX POWER X
< 20 — ROD BLOCK T0
] , ROD CONTROL AND
C81-1010 %} INFORMATION SYS
N1/
VALIDATED CR BLOCK
CORE FLOW =) N
C81-1010
RX POWER =G,

STABILITY CONTROL AND PROTECTION LOGIC

CONTROL SWITCH

OBSERVATIONAL MEASURES

USE SPECIFICATION __[LOCATION
ANNUNCIATOR
NO. INDICATOR LOCATION
1| RFCS TOLERANT
FATURE
OTHERS
INSTANT INTERRUPTION NEED
COUNTERMEASURE NOT NEED
INCHING NEED
OPERATION | NOT NEED
SEATING OPEN SIDE
VALVE FORM__ [CLOSED SIDE
THERMAL EXIST
BYPASS [ NOT EXIST
SWGR POWER SUPPLY EXIST
OBSERVATION NOT EXIST
ELECTRICAL SOLENOID AC V
VALVE POWER SUPPLY [PV

Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 3 of 9)
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7 I 6 5 | i 4 I - | - |
C71-1030
EOC RPT TRIP \ 1
DIVISION A / N
N _/
C71-1030 gg?
£0C RPT TRIP  \ 2 4k
DIVISION B / N
2/4l
C71-1030 | -
£0OC RPT TRIP \ 3
DIVISION C / N
REACTOR INTERNAL PUMP TRIP LOGIC
C71-1030
EOC RPT TRIP 4 m
DIVISION D N 2]c7

N _.~ VESSEL HIGH 7
PRESS RPT RIE

TN

CB5-1030 NOTE 4

RECIRC PUMP TRIP

)

WIDE RANGE | 5 ¢p N )
DOME PRESS L \__/ V4 OF 100 ADF.J
-

€31-1030 A (36
1 3 (B4
< LEVEL 3 TRIP / I
C31-1030 \__J =\ /
< N\ \_/ ARI
LEVEL 3 TRIP ) 3 {
C31-1030
N A/
L (w0)—4
< LEVEL 3 TRIP N ] /®\
L3 RPT PBS OP[;ZER&TTOR N\ AR
+—®
VAN
B21-LSZ603A—1 TPU
LEVEL 2 TRIP 1 I \
DIVISION | N L2 RPT [
N / t=30 s
B21-L526038-1
< LEVELS% TRIP > 7
DIVISION 1l N
] N RECIRC PUMP TRIP
B21-L52603C—1 24 - f (3 OF 10) BEH
LEDVE‘LS'SNTRIP > y
v i N
— : > TPU
B21-L52603D-1 ! [ RECIRC PUMP TRIP
LEVEL 2 TRIP 4 1/ (3 OF 10} C,GK
DIVISION v N t=6 s
A2
2]c7
2/2[1

CONTROL_SWITCH

OBSERVATIONAL MEASURES

USE SPECIFICATION LOCATION
ANNUNCIATOR
NO. INDICATOR LOCATION
1 RPT
OTHERS
INSTANT INTERRUPTION NEED
COUNTERME ASURE NOT NEED
INCHING NEED
OPERATION|[ NOT NEED
SEATING OPEN SIDE
VALVE FORM  [CLOSED SIDE
THERMAL EXIST
BYPASS [ NOT EXIST
SWGR POWER SUPPLY EXIST
OBSERVATION NOT EXIST
ELECTRICAL SOLENOID [AC V
VALVE POWER SUPPLY [DC v

Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 4 of 9)
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LOCAL STATION

7 6 5 | ‘ 4 | 3 1
CB1-1010
< ASD A NORMAL
EVIATION BET RIP
<§\ SPEED & GANG | NhES
SPEED DEMAND —
(821010 |
) ! RIP A SPEED DEMAND
(APRENABLE GANG SPEED — < \_/ IN GANG CONTROL
ONTROL OF RIP A -
H11-4050 -~ o %‘gﬁgﬁ%’ﬂ
RIP_ A SPEED DEMAND -
MAN/AUTO STATION |_ Eﬂ N
AUTO 2N /c\
SR} MANUAL 1
ICRESE ' — RIP A SPEED DEMAND
DECREASE | CONTROLLED BY PGCS
- =< — < CONTROL SWITCH
RIP_A SPEED DEMAND RIP A SPEED DEMAND M/A STATION
Ga1010 —!X’——j_l_—[\/ ] CONTROLLED BY /

< (APRDISABLE AUTO

GANG SPEED CONTROL

USE SPECIFICATION LOCATION
/ L\ LOCAL CONTROL
¥
ANNUNCIATOR
:'__ NO. INDICATOR LOCATION
821010 —
M INCREASE RIP A SPEED
INCREASE - \_/ BY ONE INCREMENT
RIF A SPEED ]
) DECREASE RIP A SPEED OTHERS
o W BY ONE INCREMENT INSTANT_INTERRUPTION NEED
COUNTERMEASURE NOT NEED
{ APR)DECREASE i INCHING NEED
RIP A SPEED OPERATION | NOT NEED
SEATING | OPEN SIDE
VALVE FORM_ [CLOSED SIDE
THERMAL EXIST
BYPASS [ NOT EXIST
RIP A SPEED DEMAND M/A STATION SHOR POWER SUPPLY EXST
(TYPICAL OF 10) OBSERVATION NOT EXIST
ELECTRICAL SOLENOD [ AC _V
VALVE POWER SUPPLY [DC V

@B [ o] fimon ]| o] | [

OBSERVATIONAL MEASURES

Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 5 of 9)
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7 4 1
C81-1010
C i Shns
C81-1010 s 71657
< CORE FLOW >5p
— 1
|
CEZ 100 ) GANG SPEED DEMAND
(APROENABLE AUTO — < /) IN"AUTO FLOW CONTROL
CONTROL OF RIP GANG
— 50 T werme A
GANG SPEED DEMAND
MAN/AUTO STATION B X N
AUTO /%\ fc}
MANUAL 1
(SB—a e |
INCREASE — -
DECREASE GANG SPEED DEMAND
CONTROLLED BY PGCS
o I N~ CONTROL SWITCH

{ APR)DISABLE AUTO
GANG SPEED CONTROL

/"L LOCAL CONTROL

GANG SPEED DEMAND

Iy

C81-1010

L]

—
—

ASD A NORMAL

¢ (TYPICAL OF 10)

C81-1010

ASD K NORMAL

821010

INCREASE
ANG SPEED

)
N/

A RECIRC
PUMP

RUNBACK

o0
(o]
(&)

(€8221010

{APRODECREASE

ANG SPEED

GANG SPEED DEMAND M/A STATION

CONTROLLED BY
LOCAL STATION

GANG SPEED DEMAND M/A STATION

||AUTO||||“ANUA'-||||CR|9RSE||||CRDEEA'SE||

OBSERVATIONAL MEASURES

INCREASE GANG SPEED
BY ONE INCREMENT

DECREASE GANG SPEED
BY ONE INCREMENT

USE SPECIFICATION ___[LOCATION
ANNUNCIATOR
NO. INDICATOR LOCATION
OTHERS
INSTANT INTERRUPTION NEED
COUNTERMEASURE NOT NEED
INCHING NEED
OPERATON [NOT NEED
SEATNG | OPEN SIDE
VALE FORM_ [CLOSED SIDE
THERMAL EXIST
BYPASS [ NOT EXIST
SWGR POWER SUPPLY EXIST
OBSERVATION NOT EXIST
ELECTRICAL SOLENOID AC V]
VALVE POWER SUPPLY DC V |

Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 6 of 9)
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A GANG CONTROL IN AUTO
55
C51-1040 POWER /FLOW MAP \ _ - RECIRCULATION
crAmie R | B8 oAt
NEUTRON FLUX CEPTABLLI
C81-1010 FOLLOWING. RANCE
SEEEI(?:IFF(IZCSEQ'(\;N ACCEPTABLE
< CORE FLOW >—~ SPEC C81-4010 /(V‘D\ ALF MODE
{81010 ) _ FLOW DEMAND IN
(APR}ENABLE AUTO N N_/ ALF CONTROL
LOAD FOLLOWING CONTROL \—;
C81-1010 (wo)
LOAD DEMAND ERROR
< VALIDATION STATUS Sﬂ —< Eﬂ
C11-1030 NI N
RECIRCULATION T /C\
FLOW BLOCK — 1 CONTROL SWITCH
MASTER FLOW CONTROL AUTO LOAD
FLOW DEMAND
H11-4050 — CONTROM DEMAND s > FOLLOWING CONTROL M/A STATION
IN- DE-
U Lt
CONTROL M/A STATION S N\
AUTO A ' FLOW DEMAND OBSERVATIONAL MEASURES
MANUAL —— 1| M b CONTROLLED BY >
NCREASE CONIROLLED & USE SPECIFICATION LOCATION
DECREASE <
Q— @y NOT IN ALF
D010 N LW CONTROL MODE
(PR DISABLE AUTO L L |
< LOAD FOLLOWING CONTROL 7 l:]
(L) LOCAL CONTROL | ANNUNCIATOR
2[p4 NO. INDICATOR LOCATION
G010 - Moy
M INCREASE_FLOW DEMAND
(APR}INCREASE L JU N_/ BY ONE INCREMENT
OW DEMAND }
Y, N——
OTHERS
- INSTANT INTERRUPTION NEED
™ DECREASE FLOW DEMAND UNTERME ASU NOT_NEED
{C8- \_/ BY ONE INCREMENT INCHING NEED
1010 OPERATION NOT NEED
(APR)DECREASE | VALVE SEATING | OPEN SIDE
OW DEMAND FORM CLOSED SIDE
THERMAL EXIST
BYPASS [ NOT EXIST
SWGR POWER SUPPLY EXIST
OBSERVATION NOT EXIST
ELECTRICAL SOLENOID AC_V
AUTO LOAD FOLLOWING CONTROL M/A STATION VALVE POWER SUPPLY |DC V

Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 7 of 9)
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7 6 5 | + 4 !
/A RP TRIP ADF.J
B
\N_/
® RUNBACK
A2\ RIP TRIP B,CEGHK /TN AFTER RPT
4] =\ NOTE 5
€81-1030 N/
ASD A NORMAL ><—-
« TYPICAL OF 10 la/1
c81-1010 °
< ASD K NORMAL D<F—-
C31-1030
< WATER LEVEL
<L4
CONTROL SWITCH
N21-1010
< FEED PUMP TRIP A b FEED PUMP
|
N21-1010 RU\NBA/CK
®
< FEED PUMP TRIP B 71N REGRC RUNBACK TWIT OBSERVATIONAL MEASURES
N21-1010 B (45 IS 100% SPEED FOR > USE SPECIFICATION ___[LOCATION
9[e7 ALL RIPS
< FEED PUMP TRIP C
N21-1010 N
FEED PUMP TRIP D — UPDATE THE GANG SPEED
DEMAND OF EQUAL LOW >
—’h VALUE GATE 2 OUTPUT
ANNUNCIATOR
REACTOR >75% e <A> NO. INDICATOR LOCATION
1
— 1 RECIRCULATION
C11-1030 FLOW RUNBACK
1 RECIRC RUNBACK LIMIT
< ALL RIP RUNBACK <1/ IS LOW VALUE GATE 1 >
/®\ - OUTPUT FOR ALL PUMPS
C81-1010 ALL RIP RUNBACK
POWER /FLOW MAP AFTER ALL ROD m
NEUTRON FLUX OPERATING POINT INSERTION OTHERS
/ ACCEPTABILITY 2|C7 NOTE
BASED ON % 6186] 6 INSTANT INTERRUPTION NEED
C81-1010 p?E%RRGIﬂEE 9107 COUNTERMEASURE NOT NEED
VALIDATED CORE FLOW SPECIFICATIONS, ® INCHING NEED
SEE A11-4020 PN OPERATION | NOT NEED
FLUX /FLOW VALVE SEATING OPEN SIDE
RUNBACK FORM CLOSED SIDE
40% PUMP SPEED [o}—p—  LOW THERMAL EXIST
< o || s D
7 (Low SWGR POWER SUPPLY EXIST
VALUE OF OBSERVATION NOT EXIST
< MINIMUM PUMP SPEED (1= "iNPuTs) ELECTRICAL SOLENOID | AC V
VALVE POWER SUPPLY [DC Vv
NOTE 6

RECIRCULATION FLOW RUNBACK LOGIC

Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 8 of 9)
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/A5 FEED PUMP TRIP

SPEED DEMAND DECREASING
RATE LIMIT IS SP

e

/s RECIRC RUNBACK

UV

SPEED DEMAND DECREASING
RATE LIMIT IS SP

e

ERROR BET ASD A
SPEED DEMANDS FROM| > TOLE-—
THE VOTER &

FROM DMC A RANCE

RATE DECREASE LIMIT LOGIC

LOCKUP

PBS|  ResET

2 L

(]

SPEED DEMAND DECREASING
RATE LIMIT IS SP

RIP A
LOCKUP RESET

AND DMC A LOCKUP
DEMAND FOR ASD A +/-1

ERROR BET ASD A
<ocxw VOTER DEMAND| EOT%AL

LOCKUP ASD A >

ASD A SPEED DEMAND

< DMC CHANNEL A FAILURE

<DMC CHANNEL B FAILURE

LOCKUP RUNBACK LOGIC

(TYPICAL OF 10}

VOTER FAILURE ALARM

P

<DMC CHANNEL C FAILURE

DMC TOLERANT
FAILURE ALARM

M |
%z

DMC CONTROLLER FAILURE

DMC FATAL
FAILURE ALARM

CONTROL _SWITCH

OBSERVATIONAL MEASURES

USE SPECIFICATION LOCATION
ANNUNCIATOR
NO. INDICATOR LOCATION
1 RFCS TOLERANT
F AILURE
2 RFCS FATAL FAILURE
OTHERS
INSTANT INTERRUPTION NEED
COUNTERMEASURE NOT NEED
INCHING NEED
OPERATION NOT NEED
SEATING OPEN SIDE
VALV
LYE FORM CLOSED SIDE
THERMAL EXIST
BYPASS NOT EXIST
SWGR POWER SUPPLY EXIST
OBSERVATION NOT EXIST
ELECTRICAL SOLENOID [AC_V
VALVE POWER SUPPLY [pC Vv

Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 9 of 9)

21-682



ABWR

RS-5146900 Rev. 1

Design Control Document/Tier 2

14 13 12 1" 10 8 7 6 4 3 2 1
7. MULTPLE CNTROLLER STATUS SIONALS ARE REPRESENTED BY THS SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWNG IDENTITIES
’ SIGNAL TRAN, THESE ARE TO BE USED IN CONJUNCTION WTH THIS DRAWING.

g REPRESENT SIGNALS FROM MORE THAN ONE 3 mAunoowwmmmm e
IN_THIS CASE. THE_SINGLE IED INPUT TRAN REPRESENTS ONE SIGNAL PER 1. FEEDWATER CONT SYS B0 311030
SENSOR TO EAGH SEE DETAL B 2. NUCLEAR BOLER SYS PXID B21-1010

2 MULTALE OPERATOR INTERFACE COMMANDS ARE REPRESENTED BY THS SGNAL 3. REACTOR WATER CLEANUP SYSTEM P&ID 311010
mm um%fusvmmw SEE THE FEEDWATER CONTROL SYSTEM + TORBNE CONTROL SYSTEM ED N32-1010
axnz ml.?cu.mogmotsa.:cnm(zsmus) TFCY CORTROL IR X0 TO RANORL P s ] ) by b ierd fedters
“ODESEI-EL‘ {2 SouaLs CUW DUMP VALVE FLOW CONTROL IN AUTO/MANUAL/PGC (3 SIGNALS)

IAL/AUTO SELECTION, INCREASE, CUW DUMP VALVE LEVEL CONTROL IN AUTO/MANUAL/PGC (3 SIGNALS) AR EXTRACTION SYSTEM P&ID
& DEOREASE, FAST (5 SOHALS) ¢ ) 7. REGIRCULATION FLOW CONTROL SYSTEM IED -1010
D. RFP B FLOW MANUAL/AUTO SELECTION, INCREASE, & RFP OPERATING STATUS SIGNALS RECEIVED FROM(N2ZHMO10 SHALL BE 8 MAN CONTROL ROOM PANELS ARGMT H11-4050
TRUE WHEN PUNP IS RUNNING ABOVE MININUM - 9. NEUTRON MONITORING SYSTEM IED €51-1010

DECREASE, FAST (5 SIGNALS)
ER?POH.OWW‘#R&MW%L/MIWW INCREASE,
8 SIGN

3. MULTPLE PGCS SYSTEM INTERFACE COMMANDS ARE REPRESENTED BY
THIS SIGNAL. THESE COMMANDS ARE LISTED BELOW. SEE THE
FEEDWATER CONTROL SYSTEM IBD FOR MODE DETAIL.

A. PGCS FUNCTION OPERATIONAL (1 SIGNAL)

B. 3E/1E MODE SELECTION (2 SIGNALS)

C. ENABLE/DISABLE RFP A AUTOMATIC FLOW CONTROL. INCREASE,
D.

E

DECREASE, FAST (5 SIGNALS)
ENABLE /DISABLE B ATIC FLOW CONTROL, INCREASE,

4 INTERW (COMMUNICATION LINKS ARE PROVIDED TO TRANSFER DATA
THESE ARE READ ONLY CONNECTIONS
m CCHANNELS.

THE D/S AND A/S BUBBLES
STATIONS WHICH ARE WMEO'IEJ VIAS LNES m 'IHE ma.s.
THE D/S STATIONS RECEIVE
ON DISCRETE CWTACT CLOSURE oumn 'IHE A/S smms
IONS OF ANALOG SIGNALS

VOTED

RECEIVE THREE DIGITAL REPRESENTATI

WWYWEW@NMALDGSMWXRND/RMBA/SR
BACK TO THE PROCESS

bl

ONE VOTED ON DIGITIZED

HANUNGATOR (A) A0 IOICATOR () THKECFFS 00 TO THE

FEEDP\NPHMLWM/ASTAWLMISDO“TAD@NM
FEEDWATER CONTROL SYSTEM IBD, C31-1030.
MULTIPLE LOCKUP VOTER STATUS SIGNALS REPRESENTED BY
THIS SIGNAL TRAIN.
A.RFPALOG(I.PVO'IE!SI’A’IUS
LDOKUPWTERSTA’IUS

FTTAGMSIU.I.DKNACWWWTHFETAGM
NUMBERS OF FT ARE PRELIMINARY NUMBERS.

'I'ME ADJUSTABLE SPEED DRIVES (ASDs) OUTPUT VARIABLE FREQUENCY
EACH ASD

REDUOW

DESIGN SPEC FOR DETALS.

TNE CUW DUMP VALVE CONTROL SCHEME CONSISTS OF TWO M/A STATIONS
IN SERES. THE

WTRG.M/ASTAWINTHEW SEE DETAIL “C” AND THE 1BD REF 1
FOR DETAILS.

MPL NO. C31-1010

Figure 7.7-8 Feedwater Control System IED (Sheet 1 of 3)
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14 13 12 10 9 8 7
INTERPROCESSOR COMMUNICATION LINKS
SEE NOTE 4
e ]
<183 I 11 SEE NOTE 5 RFP TRIP ON L8
ClEg kY] kY]
%&g ¢ STEAM LINE DRAIN VALVES OPEN 1 078
SIGNAL VALIDATION STATUS FROM 180 _/ NUCLEAR BOILER
SEE NOTE 1 A~ B21-1010
CONTROL
[CFTY Fw uNE A FLOW To vESSEL [ ﬂ ALGORITHMS FROM 180 STEAM_UINE DRAIN VALVES CLOSED {078
2231010 [6 > @ NOTE 12 SIGNAL (SEE DETAL A) D-14 NOTE 13
FE FW UNE A N2 pt.a-2 VALIDATION | VALIDATED TOTAL FW FLOW ——"\ o™
ALGORITHMS SH 3, K-14 RFP_A SPEED DEMAND 1AR
[CFTY Fw UNE B FLOW To VESSEL H 3 b3 D-14 ﬁ
S22r010 [6 » > TOTE 12 8 {0/ ASD RFP A
FE FW UNE B K02 5162 VALIDATED RFP A FLOW e FROM 18D REP A LOCKP A A N21-1010
[CFTY Rep A sucTion FLow ] INTIATE FEEDWATER RUNBACK 0/s
ST mwcuﬂ @ NOTE T2 FROM 180 A D14 el
FE RFP_SUCTION A A
— ‘ ‘ ‘ ‘ ‘ VAUDATED RFP B FLOW SH 3, 09 ST RFP B SPEED DEMAND {as —
CFTY ReP B SUCTION FLOW 3 "\ al ﬂ
B0 ls > @ NOTE 12 RFP B LOKUP 10/ ? Miioto
fERPSICING (42 ‘ ‘ ‘ ‘ ‘ VAUDATED RFP_C FLOW e FROM 18D
G ] INITIATE_FEEDWATER RUNBACK 08
SO &> L s R B0 \ZJ
FERP sucToN e [\412]]¢ VKLDATED RFP D FLOW —CSR\
SH 3, H-9 EH®) RFP_C DEMAND { —|
N22-1010 | 6 > @ REP D SUCTION FLOW E-8 I —N @B} ASD RFp €
frwesiciond  [<92p NOTE 12 LLL ‘ FROM 80 RFP_C LOCKUP. {0/ 3 N21-1010
VALIDATED TOTAL STEAM FLOW
= [ sTeAu uNE FLows [l SH 3, K-14 INITIATE_FEEDWATER RUNBACK {08
B21-1010 [ 2 >—> FROM IBD Vs
NOTE 12 =0
SO RozZE KO apco Toe)
FE ABCD o 5 RFP D SPEED DEMAND, {A/R s —
B21-1010 [ 2 > @ STEAU UNE FLOWS DATED DT:; — e ﬁ ASD REP O
- VALIDATED NR WA L
STEANTRE ROZZEE K0 ppcp MO 12 LEVE SH3, 14 FROM 18D RFP_D LOCKUP {0/SR b N21-1010
i I COND — Y
p— INTIATE_ FEEDWATER RUNBACK {078
5711010 [ 2 >-ARROW RANGE WATER LEVEL VALDATED NR WATER LEVEL A__ 10 oo ~ Ca
LT ABC - LFCV DEMAND {A7SR LOW FLOW
VALIDATED NR WATER LEVELB_ o0 3,3 \_/ oL e
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