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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.E., 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.

SH
NO. TITLE

COVER/CONTENTS/NOTES

CONTROL ROD DRIVE PUMP COO1A(B)

CRD PUMP COO1A(B) AUXILIARY OIL PUMP

SCRAM CIRCUIT

AIR HEADER DUMP VALVES F041 AND F042
ANNUNCIATORS

FLOW CONTROL VALVE FO10A(B)

CRD PURGE WATER MAKE-UP VALVE DO04-143
ARI VALVES FO43, F044, FO47, FO48A(B), FO49A(B)

o |N|[O|O|dM|W|W[N

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

CONTROL ROD DRIVE SYSTEM, P&ID

2. CONTROL ROD DRIVE SYSTEM, DESIGN SPEC
3. REACTOR PROTECTION SYSTEM, IBD

4. ROD CONTROL AND INFORMATION SYS, IBD
5. RECIRCULATION FLOW CONTROL SYS, IBD

@ ROD CONTROL AND INFORMATION SYS, IED

LEGEND:

— BLUE LIGHT

LOPP — LOSS OF PREFERRED POWER

MPL NO.

C12-1010
C12-4010
C71-1030
C11-1030
C81-1030

C11-1040

MPL NO. C12-1030

FIGURE 7.7-4 CONTROL ROD DRIVE SYSTEM IBD (Sheet 1 of 8)

STP3&4

Figure 7.7-4 — Control Rod Drive System IBD (Sheet 1 of 8)
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Figure 7.7-5 — Recirculation Flow Control System IED (Sheet 1 of 2)
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Figure 7.7-5 — Recirculation Flow Control System IED (Sheet 2 of 2)
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SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWING IDENTITIES
ARE TO BE USED IN CONJUNCTION WITH THIS DRAWING:

MPL_NO.
1. RECIRCULATION FLOW CONTROL SYS IED C81-1010
2. {PLANT COMPUTER FUNCTION}IED C91-1010
3. MAIN CONTROL ROOM PANEL ARGMT H11-4050
4. REACTOR RECIRC SYS P&ID B31-1010
5. STEAM BYPASS & PRESSURE CONTROL SYS IBD C85-1030
6. REACTOR WATER CLEANUP SYS P&ID G31-1010
7. REACTOR PROTECTION SYS IBD C71-1030
8. NUCLEAR BOILER SYS P&ID B21-1010
9. NEUTRON MONITORING SYS IBD C51-1030
10. CONDENSATE, FEEDWATER, & CONDENSATE N21-1010
AIR EXTRACTION SYS P&ID
11.  FEEDWATER CONTROL SYS IBD C31-1030
12. ROD CONTROL & INFORMATION SYS IBD C11-1030
(13 AUTOMATIC POWER REGULATOR IED C82-1010}

7 6 5 |4 3 2 1
SH TITLE
, | CONTENTS, NOTES AND
SUPPLEMENTAL DOCUMENTS
2 | LOCAL/BPR) CONTROL LOGIC
5 | MANUAL SIGNALS TO SSLC NOTES:
ATWS MITIGATION LOGIC
3 | ponray RN L0G . SHRILTY 1. LOCAL CONTROL ALLOWS THE OPERATOR TO EITHER MANUALLY
MANIPULATE DEMAND SIGNALS OR_PLACE THEM IN AUTOMATIC
4 | REACTOR INTERNAL PUMP (RIP) CONTROL AT MANUAL STATIONS. APR)SYSTEM CONTROL MODE
TRIP_LOGIC ALLOWS THE COMPUTER TO MANIPULATE DEMAND SIGNALS AT
5 | RIP A SPEED DEMAND M/A STATIONS OR PLACE THEM IN AUTOMATIC CONTROL.
M/A STATION
g | CANG SPEED DEMAND 2. RIPS ARE INDIVIDUALLY RUNBACK AND THEN TRIPPED (AFTER
M/A STATION MINIMUM SPEED IS REACHED) WHEN THIS CONDITION IS SATISFIED
5 | AUTO LOAD FOLLOWING (ALF) THE INDIVIDUAL RIP RUNBACK LIMIT WHICH IS INVOKED HERE HAS
CONTROL M/A STATION PRECEDENT OVER THE GANG RUNBACK LIMIT ON SHEET 6.
5 | RECIRCULATION FLOW
RUNBACK_LOGIC 3. THE PUSH BUTTON SWITCH (PBS) {AND TOUCH SCREEN BUTTON (TSB) SEND
RATE DECREASE LIMIT LOGIC A LOGICAL "1" SIGNAL FOR AT LEA _
9 | LOCK UP RINGBACK LOGIC
DMC CONTROLLER FAILURE 4. THE WIDE RANGE DOME PRESSURE SIGNAL IS VALIDATED BY THE

STEAM BYPASS AND PRESSURE CONTROL SYSTEM FROM THREE
INDEPENDENT PRESSURE SENSOR INPUTS.

5. 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.

6. 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.

7. 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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1
8211010
<UNCTION OPERATION
H11-4050
RFC_LOCAL /PGC
NOTE | CONTROL SWITCH - TN
' LocAL () : — &
N/ c/
— J ¢7
(Wo)
H11-4050
MASTER MODE IN
< LOCAL CONTROL
/M  RECIRC PUMP TRIP (4 RIPS)
4o CONTROL SWITCH
/ A2\  RECIRC PUMP TRIP (6 RIPS) RFC LOCAL/PGC CONTROL SWITCH
KL O LOCAL
/ A4\  RECIRC PUMP RUNBACK
883 OBSERVATIONAL MEASURES
C11-1030 USE SPECIFICATION LOCATION
RECIRCULATION
< FLOW BLOCK
LOCAL{APR)CONTROL LOGIC
ANNUNCIATOR
NO. INDICATOR LOCATION
H11-4050
MANUAL ATWS "A”
(ARI/SLC/FWRB INITIATION) SSLC
PES ARM | — T ARI/SLC/FWRB
INTIATE  +— || INTIATION
(A OTHERS
4(n7 INSTANT INTERRUPTION NEED
H11-4050 COUNTERMEASURE NOT NEED
MANUAL ATWS "B" INCHING NEED
(ARI/SLC/FWRB INITIATION) SSLC OPERATION | NOT NEED
ARM — ] ARI/SLC/FWRB SEATNG | OPEN SIDE
P NmAE  —— | IKTAfION > VALVE FORM_ [CLOSED SIDE
THERMAL EXIST
A BYPASS [ NOT EXIST
4[A7 SWGR POWER SUPPLY EXIST
OBSERVATION NOT EXIST
ELECTRICAL SOLENOD [ AC V
ATWS MITIGATION LOGIC (ARI/SLC/FWRB INITIATION) VALVE POWER SUPPLY |DC V

Figure 7.7-7 — Recirculation Flow Control System IBD (Sheet 2 of 9)
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7 5 3 1
C81-1010
< ASD A NORMAL
B31-1010
\ _ / HIGH MOTOR COOLANT
RIP A MOTOR
< INLET COOLANT =>SP aEN TEMP RUNBACK
TEMP — RUNBACK RIP A
B31-1010 L] TO MINIMUM SPEED
RIP_A MOTOR - AND TRIP
OUTLET COOLANT >SP %, NOTE 2
TEMP
B31-1010
RIP A MOTOR
<OUTLET COOLANT >SP
TEMP
C85-1030
VALIDATED CONVERTION
REACTOR PRESS ALGORITHM o START
INHIBIT
G31-1010 14 1 /TN
VALIDATED RPV BOTTOM % X N , PREVENT RIP A START > CONTROL_SWITCH
< HEAD TEMPERATURE 2/ ASB N_/
80T B
N o
555 TSTART PUNP A1 OBSERVATIONAL MEASURES
PUMP_START INHIBIT LOGIC LOTE |3 ' USE SPECIFICATION LOCATION
(TYPICAL OF 10)
C31-1010
LOSS OF FEEDWATER
HEATING
C11-1010 ANNUNCIATOR
€81-1010 (46 ~ FVCRD EWERGENCY NO. INDICATOR LOCATION
ASD A NORMAL % INSERTION_ COMMAND
N T0 RC&S 1 RFCS TOLERANT
SRRl FAILURE
. \N_/
¢ TYPICAL OF 10 2/10
C81-1010 /TN C11-1010
— SCRRI COMMAND TO
ASD K NORMAL L] ROD CONTROL AND
) INFORMATION SYS
C81-1010 OTHERS
= SRR o
RX POWER _ A - NOT NEED
< — ROD BLOCK TO INCHING NEED
B ROD CONTROL AND OPERATION [ NOT NEED
C81-1010 INFORMATION SYS
N V% SEATING OPEN SIDE
VALIDATED CR BLOCK VALVE FORM  [CLOSED SIDE
CORE FLOW =S¥, N
THERMAL EXIST
C81-1010 BYPASS  [NOT EXIST
SWGR POWER SUPPLY EXIST
< RX POWER £P) OBSERVATION NOT EXIST
ELECTRICAL SOLENOID AC V
VALVE POWER SUPPLY DC V

STABILITY CONTROL AND PROTECTION LOGIC

Figure 7.7-7 — Recirculation Flow Control System IBD (Sheet 3 of 9)
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C81-1010

< ASD A NORMAL

EVIATION BET RIP
<TOLE-
<tix SPEED & GANG | RaNGE

SPEED DEMAND

(€8211010
ENABLE GANG SPEED
ONTROL OF RIP A

H11-4050

RIP A SPEED DEMAND
MAN/AUTO STATION
AUTO J

RIP A SPEED DEMAND

IN GANG CONTROL

INDIVIDUAL

Li [
EQ
:

CONTROL
MODE

X \i@fi A

& MANUAL
BT INGREASE B | — RIP A SPEED DEMAND
DECREASE i CONTROLLED BY PGCS >
=< O X< CONTROL SWITCH
- RIP A SPEED DEMAND RIP A SPEED DEMAND M/A STATION
Cazno10 7 CONTROLLED BY — —
< { APR)DISABLE AUTO L L - S LOCAL STATION |AUTO| |MANUAL| |CREASE| |CREASE|
GANG SPEED CONTROL —
OBSERVATIONAL MEASURES
USE SPECIFICATION LOCATION
/ L\ LocAL coTROL | |
L} A%l 7 7
ANNUNCIATOR
] NO. INDICATOR LOCATION
1010 M M
20\ INCREASE RIP A SPEED
< INCREASE | A A \_/ BY ONE INCREMENT
RIP A SPEED 4 ]
T 20\ DECREASE RIP A SPEED OTHERS
@@ 1010 \__/ BY ONE INCREMENT INSTANT INTERRUPTION NEED
COUNTERMEASURE NOT NEED
{ APR)DECREASE B INCHING NEED
RIP A SPEED OPERATION NOT NEED
SEATING | _OPEN SIDE
VALVE FORM_ [CLOSED SIDE
THERMAL EXIST
BYPASS [ NOT EXIST
(TYPICAL OF 10) OBSERVATION NOT EXIST
ELECTRICAL SOLENOD | AC_V
VALVE POWER SUPPLY [DC V

Figure 7.7-7 — Recirculation Flow Control System IBD (Sheet 5 of 9)
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7 6 1
C81-1010
C s :
C81-1010 Hs T

< CORE FLOW =Sp

C82)1010
{APROENABLE AUTO
CONTROL OF RIP GANG

H11-4050

GANG SPEED DEMAND
MAN/AUTO STATION
AUTO

B MANUAL

INCREASE
DECREASE

8271010

)
N/
:'J I_——(WO)—<

X /?)\

GANG_SPEED
CONTROL MODE —
N\N_/

C

A

)

{ APRODISABLE AUTO
GANG SPEED CONTROL

/"1 LOCAL CONTROL

%

%

-

j —
[

) .

L]

I

(C81-1010

< ASD A NORMAL

+ (TYPICAL OF 10)

C81-1010

< ASD K NORMAL

€82)1010
{APR)INCREASE
< G SPEED
€8211010

ECREASE
AKG SPEED

A 2N %

A 2N %

O

)

N/

RECIRC
PUMP
RUNBACK

O

I 1

GANG SPEED DEMAND M/A STATION

GANG SPEED DEMAND
IN AUTO FLOW CONTROL

)

GANG SPEED DEMAND
CONTROLLED BY PGCS

)

GANG SPEED DEMAND
CONTROLLED BY
LOCAL STATION

)

INCREASE GANG SPEED
BY ONE INCREMENT

)

DECREASE GANG SPEED
BY ONE INCREMENT

)

CONTROL SWITCH

GANG SPEED DEMAND M/A STATION

IN- DE-
|AUTO| |MANUAL| |CREASE |CREASE|

OBSERVATIONAL MEASURES

USE SPECIFICATION ___ [LOCATION
ANNUNCIATOR
NO. INDICATOR LOCATION
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 vV

VALVE POWER SUPPLY [DC V

Figure 7.7-7 — Recirculation Flow Control System IBD (Sheet 6 of 9)
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7 | 6 5 | 4 2 1
/A GANG CONTROL IN AUTO
C51-1040 POWER /FLOW MAP \ _ - RECIRCULATION
e e e
NEUTRON FLUX CEPTABLLI
CBI-1010 FOLLOWING RANGE
SFECIFICATION ACCEPTABLE .
< CORE FLOW >—> SPEC C81-4010 N ALF MODE
{c&zr1010 N FLOW DEMAND IN
(APRJENABLE AUTO s N_/ ALF CONTROL
LOAD FOLLOWING CONTROL |:
C81-1010 (wo)
N
LOAD DEMAND ERROR
< VALIDATION  STATUS Sﬂ —D< N
C11-1030 N N N
¥a ™
RECIRCULATION — f E
< FLOW BLOCK '—"——_}_ ¢ CONTROL SWITCH
MASTER FLOW CONTROL AUTO LOAD
FLOW DEMAND
H11-4050 | CONTROTE oY Pacs > FOLLOWING CONTROL M/A STATION
(S, N, —— IN- DE-
o Y [ 2
CONTROL M/A STATION S - -
AUTO —
—N A :}_.. FLOW DEMAND OBSERVATIONAL MEASURES
MANUAL 5 F— CONTROLLED BY
INCREASE O USE SPECIFICATION ___[LOCATION
DECREASE D
N7
O— @ NOT IN ALF
81010 P CONTROL MODE
@PR DISABLE AUTO L
< LOAD FULLOWING CONTROL ’ ‘j
m LOCAL CONTROL L ANNUNCIATOR
2(D4 NO. INDICATOR LOCATION
(8231010 Y }
) INCREASE FLOW DEMAND
(APR}INCREASE L A A N/ BY ONE INCREMENT
OW DEMAND ! :'___
e
/\
OTHERS
H T
5\ DECREASE FLOW DEMAND v v NOT_NEED
N_/ BY ONE INCREMENT INCHING NEED
1010 OPERATION [ NOT NEED
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
i
\N_/
® RUNBACK
A2\ RIP TRIP BCEGHK S AFTER RPT
4as =\ NOTE 5
€81-1030 \_/
ASD A NORMAL D—-
« TYPICAL OF 10 /1
cs1-1010 °
ASD K NORMAL ><}—
C31-1030
< WATER LEVEL
<L4
N21-1010 CONTROL_SWITCH
< FEED PUMP TRIP A W= FEED PUMP
TRIP
N21-1010 RUNBACK
®
< FEED PUMP TRIP B TN RECRC RONBACK T OBSERVATIONAL MEASURES
NZ1-T010 B /AN OIRC RUNBACK LW > USE SPECIFICATION ___[LOCATION
ol ALL RIPS
< FEED PUMP TRIP C
N21-1010 Eﬂ
FEED PUMP TRIP D UPDATE THE GANG SPEED
< My DEMAND OF EQUAL LOW >
= _’Ir\ VALUE_GATE 2 OUTPUT
ANNUNCIATOR
REACTOR >75% i <;> NO. INDICATOR LOCATION
1
- 1 RECIRCULATION
C11-1050 FLOW RUNBACK
' RECIRC RUNBACK LIMIT
< ALL RIP RUNBACK &y IS LOW VALUE GATE 1 >
/O\ - OUTPUT FOR ALL PUMPS
C81-1010 ALL RIP RUNBACK
POWER /FLOW MAP AFTER ALL ROD A4
NEUTRON FLUX OPERATING POINT INSERTION OTHERS
/ ACCEPTABILITY | | ) orio 21C7) note
C81-1010 BASED ON L =< 6[B6| 6 INSTANT INTERRUPTION NEED
PERF ORMANGE NP 907 COUNTERMEASURE NOT NEED
SPECIFICATIONS, INCHING NEED
< VALIDATED CORE FLOW SEE Al1-4020 ® OPERATION [ NOT NEED
FLUX /FLOW VALVE SEATING | _OPEN SIDE
RUNBACK FORM  [CLOSED SIDE
40% PUMP SP [o}——] LOW THERMA EXIST
< 0% PUMP SPEED e YALUE GO VALLE > S NOT EXIST
7 (Low SWGR POWER SUPPLY EXIST
VALUE OF OBSERVATION NOT EXIST
< MINIMUM PUMP SPEED {s}— “iNPUTS) ELECTRICAL SOLENOD | AC V
VALVE POWER SUPPLY [DC v
NOTE 6

RECIRCULATION FLOW RUNBACK LOGIC

Figure 7.7-7 — Recirculation Flow Control System IBD (Sheet 8 of 9)

vy ®E€dLS

Joday sisAjeuy Ayages jeury

LI ‘Ady



g ajeas-abie]

sBuime.

162-0°'L2

‘OR PUT SIGNAL WHICH IS OWN O
INFUT SBIKTRAINS ON THE IED REPRESENT SIGNALS FROM MORE THAN
IN THI CASE_ THE SINCLE ED NPUT TRAN REPRESENTS OE SIGNAL PER
SENSOR TO LB
2. MULTRLE op OPERATOR NTERfAcE oouwws ARE REPRESENTED BY THIS SIGNAL
IANDS ARE LISTED BELOW. SEE THE FEEDWATER CONTROL SYSTEM
150 FoR MORE DETAL.
A. FEEDWATER CONTROL LOCAL/PGC CONTROL SELECTION (2 SIGNALS)

B. 3/1E MODE SELECTION (2 SIGN,
C. RFP A FLOW CONTROL MANUALZAUTO SELECTION, INCREASE,
CREASE, FAST (5 SIGNALS)
D. RFP B FLOW CONTROL MANUAL/AUTO SELECTION, INCREASE,

CREASE, FAST (5 SIGNALS)
E RFP G FLOW CONTROL MANUAL/AUTO SELECTION, INCREASE,

LOW DONT?G. MANUAL/AUTD SELECTION,

FAST (5 SIGNALS)
FLOW CONTROL MANUAL/AUTO SELECTION,
AST (5 SIGNALS

/MANUAL
SELECTION, INCREASE, DECREASE, FAST (5 SIGNALS)
REACTOR WATER LEVEL SETPOINT INCREASE, DECREASE (2 SIGNALS)
REACTOR WATER LEVEL SETPOINT SETDOWN RESET LOGIC.
3 WLTPLE PQCS SYSTEM INTERFACE COMMANDS ARE REPRESENTE) BY
THIS IAL. THESE COMMANDS ARE LISTED BELOW. SEE
FEE)WATER CONTROL SYSTEM 18D FOR MODE DETALL.
A PGCS FUNCTION OPERATIONAL (1 SIGNAL)
SE |E MODE SELECTION ( SIGNALS)
JABLE /DISABLE RFP A AUTOMATIC FLOW CONTROL, INCREASE,
DECREASE, FAST (5 SIONA
ENABLE /| FLOW CONTROL, INCREASE,

C. EN,

D.

E EN/D\SAH.E RFPC AUTOMATIC FLOW CONTROL, INCREASE,
G ¥, LAS] JIGNALS

G.

A2
gu
z

1)

DI W G

mmFAST(.':W

JENABLE /DISABLE CUW DUMP VALVE AUTOMATIC FLOW CONTROL,

ICREASE, DECREASE, FAST (S SIGNALS)

|, JENABLE /DISABLE CUW DUMP VALVE AUTOMATIC LEVEL CONTROL,
ICREASE, DECREASE, FAST (5 SIGNALS)

4. INTERCHANNEL COMMUNICATION LINKS ARE PROVIDED TO TRANSFER DATA

BETWEEN [NELS. THESE ARE READ ONLY CONNECTIONS
BETWEEN CHANNELS.

5. THE D/S AND A/S BUBBLES INDEPENDENT FIELD. VOTER
STATIONS WHICH ARE CONNECTED VIA LINES TO THE! INELS.
THE D/S STATIONS RECEIVE THREE DI! INPUTS AND ONE
VOTED ON DISCRETE CONTACT CLOSURE OUTPUT, THE A/S STATIONS
REOClVE ANALOG

IN D/SR AND A/SR

PROCESS

ONE VOTED ON SUFFIX R
DENOTB THAT A RINGBACK SIGNAL IS SENT BACK TO THE
ITROLLERS FOR VOTER FAILURE DETECTION.

EE DIGITIZED
ONE VOTED ON DIGITIZED ANALOG SGNAL

MULTIPLE CONTROLLER STATUS SIGNALS ARE REPRESENTED BY THIS
SIGNAL TRAIN, THESE STATUS SIGNALS ARE LISTED BELOW.
A. RFP A AUTO CONTROL ENABLED
B. RFP B AUTO CONTRG. ENAE.H)
AUTO

R Put
U DUMP VALVE TLOW CONTROL IN AUTOMANUALPGC (3 SINALS)
CUW DUMP VALVE LEVEL CONTROL IN AUTO/MANUAL/PGC (3 SIGNALS)

RFP_OPERATING STATUS SIGNALS RECEIVED FRG;@'OIO SHALL BE
TRUE WHEN PUNP IS RUNNING ABOVE MINNUM
ANNUNCIATOR (A) AND INMATOR (1) TAKEOFFS GO TO THE

MAIN CONTROL PANEL, H

). FEED PUMP FLOW LOOP M/A STATKN Loec IS CONTAINED IN THE
SYSTEM 18D, C31-1

FEEDWATER CONTROL

. MULTIPLE LOCKUP VOTER STATUS SIGNALS REPRESENTED BY

THIS SIGNAL TRAIN.
A. RFP A LOCKUP VOTER STATUS
B. RFP B LOCKUP VOTER STATUS

LS

¥
CUW DUMP VALVE LOCKUP VOTER STATUS

FT_TAG NUMBER SHOULD BE IN ACCORD WITH FE TAG NUMBER
IDENT NUMBERS OF FT ARE PRELIMINARY NUMBERS.

THE ADJUSTABLE SPEED DRIVES #AS) OUTPUT VARIABLE FREO!.ENCY
AND VARMBLE VOLTM}E POVER 0 RFP_MOTORS. EACH ASD

RECE! \TUS SIGNALS REC"ILV FROM THE UTlER
ASDa. ASD WTPIIT IS uwuum: IN RESP(

SIGNAL FROM TPE DMGs AND MAXINUM OUTPUT Is I.MTED BAiD ON
THE NUMBER OF OPERATING ASDs. A LOCKUP SIGNAL RESULTS IN
;IHXEDLMWw PUT AT K FRE@JENCY AND VG.TAGE AT T}E ’mAE
REDUCTDCNGASOPCNERWTPUTTOIRQS{ETPEFDWSVSTEM
DESIGN SPEC FOR DETAILS.

THE CUW DUMP VALVE CONTROL MM’ISOFTWOM/ASTAWS
IN SERES. THE FIRST M/A STATDON PASSES. THE MLC DEMAND WHEN
DEMAND SIGNAL WHEN IN MANUAL MODE. THE

SEDOND WA STATKTN PMS THE CUW DUMP VALVE FLOW

IAL WHEN IN AUTO OR GENERATES A CUW DUMP VN.VE POSITION
DEMAOD SGNAL WHEN IN MANUAL MODE, THE FIRST M~A STATION
IDENTIFIED AS THE "CUW DUMP VALVE LEVEL CONTROL M/A STATDON' IN THE
IBD. THE SECOND M/A STATION IS IDENTIFIED AS THE "CUW DU VE FLOW
CCNTRDLM/ASTAWINTPEIW‘EEDETNL'C"ANDTPEIWREF1

Z
!ﬁ

SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWNG IDENTITES
ARE TO BE USED IN CONJUNCTION WITH THIS DRAWING.

REFERENCE
1. FEEDWATER CONT SYS IBD C31-1030
2. NUCLEAR BOLER SYS P&ID B21-1010
3. REACTOR WATER CLEANUP SYSTEM P&ID 631-1010
4. TURBINE CONTROL SYSTEM IED N32-1010
5. PROCESS COMPUTER SYSTEM IED €91-1010
6. FEEDWATER AND N21-1010

AR EXTRACTION SYSTEM P&ID

7. RECIRCULATION FLOW CONTROL SYSTEM IED C81-1010
8. MAIN CONTROL ROOM PANELS ARGNT H11-4050
9. NEUTRON MONITORING SYSTEM IED €51-1010

MPL NO. C31-1010

Figure 7.7-8 — Feedwater Control System IED (Sheet 1 of 3)
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Figure 7.7-8 — Feedwater Control System IED (Sheet 2 of 3)
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Figure 7.7-8 — Feedwater Control System IED (Sheet 3 of 3)
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v62-0'L2

7 6 5

NOTES:

1. LOCAL CONTROL ALLOWS THE OPERATOR TO EITHER MANUALLY
MANIPULATE DEMAND SIGNALS OR PLACE THEM IN AUTOMATIC
CONTROL AT MANUAL/AUTO STATIONS. POWER GENERATION
CONTROL SYSTEM(PGC) CONTROL ALLOWS THE COMPUTER TO
DIRECTLY MANIPULATE DEMAND SIGNALS AT THE M/A STATION
OR PLACE THEM IN AUTOMATIC CONTROL.

2. MULTIPLE TRANSMITTER SIGNAL INPUTS FOR SIMILAR PROCESS SIGNALS
ARE, IN GENERAL, COMBINED INTO SINGLE SIGNALS WITHIN EACH DMC
CHANNEL BY THE SIGNAL VALIDATION ALGORITHMS. IN THE CASE OF
FLOW RATES IN PARALLEL FLOW PATHS (SUCH AS INDIVIDUAL STEAM
LINE FLOWS), THIS INVOLVES SUMMING THE FLOWS TO OBTAIN TOTAL
FLOW. IN THE CASE OF REDUNDANT TRANSMITTER SIGNALS (SUCH AS
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
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.

3. ETHE TOUCH SCREEN BUTTON éTSB)>SENDS A HIGH SIGNAL FOR
G PERIOD.

\N_ 7/
4. THE STATUS INDICATOR @ IS DISPLAYED ON FDWC
/7 N\
DEDICATED SOFTWARE FACED DISPLAY.

TABLE OF CONTENTS

SH | TITLE

1 | NOTES,REFERENCE DOCUMENTS

2 | FEEDWATER CONTROL SYSTEM INTERLOCKS

FEEDWATER CONTROL SYSTEM INTERLOCKS,

3 | MODE SELECTION LOGIC

4 | RFP A INTERLOCKS AND
CONTROLLER INTIALIZATION

5 | RFP B INTERLOCKS AND
CONTROLLER INTIALIZATION

6 | RFP C INTERLOCKS AND
CONTROLLER INTIALIZATION

60 RFP D INTERLOCKS AND 1

CONTROLLER INTIALIZATION

RFP A MANUAL/AUTO STATION LOGIC

RFP B MANUAL/AUTO STATION LOGIC

RFP C MANUAL/AUTO STATION LOGIC

{9a | RFP D MANUAL/AUTO STATION LOGIC }

10 | LFCV MANUAL/AUTO STATION LOGIC

DUMP VALVE FLOW CONTROL
MANUAL /AUTO STATION LOGIC

CUW DUMP VALVE LEVEL CONTROL MANUAL/AUTO
STATION SETPOINT CHANGE LOGIC

13 | GAIN CHANGE LOGIC

ACTUATOR LOCKUP LOGIC,
14 | LOCKUP RINGBACK LOGIC,
DMC CONTROLLER FAILURE

14 | LOSS OF FEEDWATER HEATING LOGIC

POINT SYMBOLS ARE SHOWN HERE. THESE OUTPUTS ARE ACTUALLY
IMPLEMENTED BY VOTERS AS SHOWN IN REFERENCE C31-1010.

6. DELETED

TRIP FUNCTION SHOWN WITHIN DASH LINES ARE PERFORMED BY
INDEPENDENT MICROPROCESSOR NUMBER 2. ALL OTHER FUNCTIONS
ARE PERFORMED BY MICROPROCESSOR NUMBER 1.

8. LOGIC FOR ATWS FEEDWATER RUNBACK SHOWN WITHIN DASHED LINES

IS PERFORMED BY SAFTY SYSTEM LOGIC AND CONTROL (SSLC). LOGIC
IS FOR SSLC DIV | AND TYPICAL FOR DIVISIONS 1,m AND N

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

REFERENCE
DESIGNATOR

1. FEEDWATER CONTROL SYSTEM, IED C31-1010
2. RECIRCULATION FLOW CONTROL SYSTEM, IED C81-1010

3. CONDENSATE, FEEDWATER & CONDENSATE N21-1010
AIR EXTRACTION SYSTEM, P&ID

4. CONDENSATE, FEEDWATER & CONDENSATE N21-1030
AIR EXTRACTION SYSTEM, IBD

5. REACTOR WATER CLEANUP SYSTEM, P&D G31-1010

6. REACTOR WATER CLEANUP SYSTEM, IBD G31-1030

7. NUCLEAR BOILER SYSTEM, P&ID B21-1010

8. NUCLEAR BOILER SYSTEM, IBD B21-1030

9. (PLANT COMPUTER FUNCTIONS) IED €91-1010

10. RECIRCULATION FLOW CONTROL SYSTEM, 1BD C81-1030

11. MAIN CONTROL ROOM PANEL, ARGMT H11-4050
12. TURBINE CONTROL SYSTEM, IED N32-1010
13. TURBINE CONTROL SYSTEM, 1BD N32-1030
14. NEUTRON MONITORING SYSTEM, IED C51-1010

5. LOGIC FOR ONE TYPICAL OF ALL THREE |s SHOWN
FOR REFERENCE PURPOSES ONLY, ANNUNCIATORS AND COMPUTER

MPL NO C31-1030

Figure 7.7-9 — Feedwater Control System IBD (Sheet 1 of 14)
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7 | 6 5 * 4 3 2 1
82-1010
FUNCTION
RATIONAL ' L
3 [B6
NOTE 1 e
H11-4050 a8
- |_" 9|C7
FDWC LOCAL/PGC (wo) (90]|C7)
CONTROL SWITCH 10]C7
PGC 11{C7
USS) o 2157
Tt TTT T T T T T T r T m |
| |
! N22}1010 !
| 4 INITIATE ALL RFP TRIP i
|
|
| C31-1010 <:>—1 ' N3131010 i
' VALIDATED |
: REACTOR >18 INITIATE TURBINE TRIP |
! WIR LEVEL i
! N21-1010 |
| W > o
: : FDWC LOCAL PGC CONTROL SWITCH
|
| | &3 PGC ||lLocAL
|
| NOTE 7 !
.
OBSERVATIONAL MEASURES
USE SPECIFICATION LOCATION
ANNUNCIATOR
C31-1010 NOTE 2 C81-1010 NO. INDICATOR LOCATION
VALIDATED L3 FOR RPT OF 1 [HIGH WATER LEVEL (8) [H11-405Q
C31-1010 NOTE 2 EAETSRLWAATER <L3 \ ATWS MITIGATION A 2 HIGH WATER LEVEL (7) H11-4050
VALIDATED 3 |LOW WATER LEVEL (4) ([H11-405(
REACTOR >17 B, C31-1010___NOTE 2 CB1-1010 4 |LEVEL SETPONT H11-4050
WIR LEVEL 2 C81-1010 VALIDATED SET DOWN
<REACTOR WATER | < L3 L3 FOR RPT OF >
L4 FOR RECIRC ATWS MITIGATION B
C31-1010 NOTE 2 RUNBACK LOGIC >
< VI%}\DC%TOERD L4 C31-1010 NOTE 2 C81-1010 OTHERS
< — : D, VALIDATED INSTANT INTERRUPTION NEED
WIR LEVEL / 3 < EACIOR WATER | < L3 N { A > COUNTERMEASURE NOT NEED
INCHING NEED
C31-1010 NOTE 2 <°‘>1 H11-4050 C31-1010 NOTE 2 B21-1030 OPERATION NOT NEED
VALIDATED VALIDATED SEATING OPEN_SIDE
INITIATE LEVEL MAIN STEAM VALV
< WREACTOR <L SETPOINT SETDOWN < TOTAL STEAM 2 40% LINE FLOW 2 40% > HE FORM___ [CLOSED SIDE
THERMAL EXIST
BYPASS [ NOT EXIST
13[87 SWCR POWER SUPPLY EXIST
OBSERVATION NOT EXIST
ELECTRICAL SOLENOD | AC_V
VALVE POWER SUPPLY [DC v

FEEDWATER CONTROL SYSTEM INTERLOCKS

G6¢-0'kC

Figure 7.7-9 — Feedwater Control System IBD (Sheet 2 of 14)
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7 6 5 * 4 3 1
B21-1010 et e L L P et |
> 1 | :
DOME PRESS | | SETPOINT T !
| |
B21-1010 ! |
> 2 ! :
DOME PRESS I | SETPOINT i [
| |
|
B21-1010 i 2/ -
>
<DOME PRESS 1 | SETPOINT y i - ™ R ZEE R
! N_/ N
B21-1010 : I t=2 min
Iy pe——
DOME PRESS N | SETPOINT y ! (wo) ) o b4 INITIATE FEEDWATER
LI | e/4 RUNBACK
| I DIV I —
C51-1010 ! :
DIV N ——=
< APRM DNSC 1 ' < i
|
| |
C51-1010 : :
|
< APRM DNSC 1 2 1 : 5 | CONTROL SWITCH
: b ! FW CONT SYS MODE SWITCH
C51-1010
| = 3
< APRM DNSC & / : < !
| |
C51-1010 ! | OBSERVATIONAL MEASURES
7 | ! USE SPECIFICATION LOCATION
< APRM DNSC ¥ T < !
: NOTE 8 !
FEEDWATER CONTROL SYSTEM INTERLOCKS (CON'T) NGLE <
- ELEMENT
<C3F!EE1DO1F?OW CONTROL # CVF\
STEAM FLOW < 5% ANNUNCIATOR
M2
Y2 L M —x Q ENABLE NO. INDICATOR LOCATION
C31-1010 NOTE 2 't AUTO
5]C7| 1E AU
VALIDATED T
TOTAL STEAM > 25% a H o
e T ST E @ @
ENABLE
NOTE MODE SWITCH I—’ 51B7| 3t AUTO
) 3t — (o) £ 187 OTHERS
Ik A 6olB7 INSTANT INTERRUPTION NEED
T s THREE. S== COUNTERMEASURE NOT NEED
L ELEMENT INCHING NEED
C2fes 7 CONTROL OPERATION
NOT NEED
Elg VALVE SEATING | OPEN SIDE
C91-1010 ] S FORM _ [CLOSED SIDE
3E MODE_SELECTED { THERMAL EXIST
BY PGCS BYPASS NOT EXIST
L SWGR POWER SUPPLY EXIST
C91-1010 O— OBSERVATION NOT EXST

1E MODE SELECTED
BY PGCS

MODE SELECTION LOGIC

ELECTRICAL SOLENOID AC_V

VALVE POWER SUPPLY  [DC Vv

Figure 7.7-9 — Feedwater Control System IBD (Sheet 3 of 14)
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162-0°'LC

7 6 5 + 4 3 2 :
N21-1010
RFP A
DISCH VALVE | J9%
< POSITION OPEN - AT
N21-1010 I 7 [€7
RFP A — 10]E7
G —
= 2D\ ENABLE RFP A >
AUTOMATIC CONTROL
/M7 RFPBNN Nt
’ ELE}' AUTOMATIC
/M8 RFPCIN
T9E3T AUToMATC K/ — j—
/8o RFP D IN !
"9aE3” AUTOMATIC CONTROL SWITCH
C31-1010
< DEVIATION BET
MLC & RFP A | < LMIT
DEMAND
OBSERVATIONAL MEASURES
@ 1E_CONTROL ENABLED USE SPECIFICATION LOCATION
€31-1010 :'7
DEVIATION BET —
MFC & RFP A | < LIMIT
< FLOW L
ANNUNCIATOR
NO. INDICATOR LOCATION
M\ 3£ CONTROL ENABLED
RFP_A INTERLOCKS AND CONTROLLER INITIALIZATION
OTHERS
INSTANT INTERRUPTION | NEED
COUNTERMEASURE | NOT NEED
INCHING NEED
OPERATION [~ NOT NEED
OPEN_SIDE
VALVE | SEATING FORM -reesScre
THERMAL EXIST
BYPASS NOT EXIST
SWGR POWER SUPPLY EXIST
OBSERVATION NOT EXIST
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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7 6 * 3 1
N21-1010
RFP B
DISCH VALVE | >,90%
< POSITION OPEN
N21-1010 :‘
opFéEiT?Nc j—
STATUS M4
DX<}F— 8 [E7
/M RFPAIN 10]€7
) l|_g; AUTOMATIC
AT RFP C IN — 2\ ENABLE RFP B
ﬂ_{; AUTOMATIC N_/ 1 - N_/ AUTOMATIC CONTROL
/VM8a\  RFP D IN — [
"9alE3” AUTOMATIC CONTROL _SWITCH
C31-1010
DEVIATION BET
< MLC & RFP B | < LIMIT
DEMAND
OBSERVATIONAL MEASURES
@ 1E_CONTROL ENABLED USE SPECIFICATION LOCATION
C31-1010 I_
DEVIATION BET —
MFC & RFP B | < LIMIT ]
FLOW
ANNUNCIATOR
NO. INDICATOR LOCATION
a0\ 3F CONTROL ENABLED
e
RFP B INTERLOCKS AND CONTROLLER INITIALIZATION
OTHERS
INSTANT INTERRUPTION NEED
COUNTERMEASURE NOT NEED
INCHING NEED
OPERATION [ NOT NEED
OPEN SIDE
VALVE | SEATING FORM [ o "ares
THERMAL EXIST
BYPASS NOT EXIST

SWGR POWER SUPPLY EXIST

OBSERVATION NOT EXIST

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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662-0'LC

7 6 + 4 3 1
N21-1010
RFP C
DISCH VALVE | >,30%
< POSITION OPEN -
N21-1010 .
RFP C
OPERATING
a3k [
>
6\ RFP A IN
=R AUTOMATIC
M7\ RFP B IN 20\ ] 2\ ENABLE RFP C
"8z’ AUTOMATIC N_/ — | N_/ AUTOMATIC CONTROL
/8o RFP D IN 3 !
9alE3 AUTOMATIC CONTROL SWITCH
C31-1010 /M5
< DEVIATION BET 9 [E7
MLC & RFP C | < LIMIT 10[E7
DEMAND
OBSERVATIONAL MEASURES
@ 1€ CONTROL ENABLED USE SPECIFICATION LOCATION
C31-1010
DEVIATION BET — | -
MFC & RFP C | < LIMIT L
FLOW
ANNUNCIATOR
NO. INDICATOR LOCATION
/W 3E CONTROL ENABLED
K
RFP_C INTERLOCKS AND CONTROLLER INITIALIZATION
OTHERS
INSTANT INTERRUPTION | NEED
COUNTERMEASURE | NOT NEED
INCHING NEED
OPERATION [ NOT NEED
OPEN SIDE
VALVE | SEATING FORM [-roers=crs
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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7 6 5 | # 4 3 1
N21-1010
RFP D
DISCH VALVE | "8
< POSITION OPEN
N21-1010 j
RFP D
OPERATING
< STATUS :'_
X
A RFP A IN
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