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g REV. DATE
L L33HS ACDITIONAL SYmMBOLS 10 | 111303
17 9 G O 9 Z L DRAWN|CHKD. [ SUPV.
MAL |EWM [ TWS
_ﬂL TIME DELAY BREAK LOGIC* . REFLECTS
LOGIC SYMBOLS @@ ~———  INSTRUMENT CHANNEL BISTABLE DEVICE FUNCTION LETTERS AND NUMBERS TURNOVER TO
UE.
SYMBOL LOGIC FUNCTION DESCR1PTION j FB  FLOW CHANNEL REV. | DATE
- WTPUT IND‘CATOR 11 121205
! _L <L LB  LEVEL CHANNEL DRAWN|CHKD- | SUPV.
A DEVICE WHICH PRODUCES AN OUTPUT I BISTABLE QUTPUT IS A LOGIC "i“ WHEN THE MEASURED SELECTOR BUTTON GRAPHIC* NC  NUCLEAR CHANNEL JAK [ MAL | TWS
OR WHEN ANY ONE INPUT (OR MORE) EXISTS. PARAMETER {S GREATER THAN THE SETPOINT VALUE. PB  PRESSURE CHANYEL INCOR. -
—‘l BISTABLE DUTPUT IS A LOGIC "I" WHEN THE MEASURED T RC  RADIATICN CHANNEL REV. | DATE
PARAMETER IS LESS THAN THE SETPOINT VALUE. S8 SPEED CHANNEL DRﬁN CH%?S%EV.
BISTABLE OUTPUT IS A LOGIC "1™ WHEN THE MEASURED FARAMETER T8 TEMPERATURE CHANNEL RLW |EWM | TWS
%A LOGIC GATE WHICH PRODUCES AN OUTPUT A ] .
:D R kA LOGIC GATE WHICH PRODUCES AN OUTF | | DEVIATES FROM THE NCRMAL VALUE BY MORE THAMN THE SETPOINT AMOUNTS. ireui e o 78 POSITION CHANNEL INCORPORATE
GRAPHIC* 20 ELECTRIC OPERATED VALVE CAR 200603300,
— SAME AS ABOVE EXCEPT W(TH AN AUTOMATICALLY © © DELETED SUB-
:FOR‘:}:OR = ADJUSTEG SETPOINT 27 UNDERVALTAGE RELAY e E0 e
33 POSITION SWITCH FROM TABLE.
A DEVICE WHICH PRODUCES AN OUTPUT ONLY [Tor T or ]| [T SAME As 4BOVE EXCEPT WITH REQUIRED HYSTERESIS e 52 AC CIRCUIT BREAKER % | 092806
NOT WHEN THE INPUT DOES NOT EXIST. —0 | 00— 63 PRESSURE SWITCH DRAWN|CHKD - | SUPV-
2—&1&&{5 PUSH BUTTON 71 LEVEL SWiTCH RLW [EWM | TWS
2 _INS ARLE — * 80 FLOP SWITCH INCORPORATE
| T | ~e——  NON-INSTHUMENT 8ISTABLE —0 O— | 81 UNDERFREQUENCY RELAY AC 06-000149,
= _ ( ZC  POSITION CONTROLLER RFR 200606773.
l«——  OUTPUT INDICATOR (SAME AS EXPLAINED ABOVE) o ~—
AND A DEVICE WHICH PRODUCES AN QUTPUT GNLY
WHEN EVERY INPUT EXISTS /A ___ ALARM ANNUNC!ATOR (ALARMS ON THE SAME SHEET WITH THE SAME SELECTOR SWITCH
A P SUBSCRiPT SHARE A COMMON ANNUNCIATOR WINDOW) REV. T DATE
DRAWN|CHKD. [ SUPV.
%A LOGIC GATE WHICH PRODUCES AN OUTPUT TRIP ’
AND XA LOGIC GATE WHICH PRODUCES /A ———— REACTOR TRIP “FIRST OUT" ANNUNCIATOR RLW | MAL |LMP
O INCORPORATE
| — MP 03-1002
/I =——— TURBINE TRIP "FIRST 7UT" ANNUNCIATOR L 061C CONTROLLED SWITCH FON-10_PER
A DEVICE WHICH PRODUCES AN QUTPUT , DIRECTION. ¥
SN S WHEN THE PRESCRIBED NUMBER (OR MORE) CF INPUTS () =——  INDICATOR LAWP |
SHOMN) EXIST (EXAMPLE 2 INPUTS MUST EX.ST FOR A~ ACTUATION STATUS LIGHTS, T- TRIP STATUS LiGHTS,
AN TPUT) . - - DEVICE WHERE THE MODE OF A CONTROLLER CAN _
OUTPUT) P - PERMISSIVE STATUS LIGHTS, B- BYPASS STATUS LIGHTS A 1 BE CHANCED AND THE CONTROLLER OUTRUT CAN / FIRST-ORDER LAG
. ) BE MANUALLY ADJUSTED BY HAND. LAG
} Cl -s—— COMPUTER INPUT — L
ADUUSTABLE A DEVICE WHiCH PRODUCES AN OUTPUT
e e SO cR Btvine R LO5IC NFORATION Tk 1551 LU0 SEALE I ST
: e e ——  ANALOG INFORMATION TRANSMISSION sraeiicl  MAY ALLOW ADJUSTMENT TO THE SETPOINT . PROPORT I1ONAL —INTEGRAL
INPUT TO THE CONTROLLER. CONTROLLER
A DEVICE MHICH RETAINS THE CONDITION OF Iﬂ()—O— FIELDBUS INFORMATION TRANSMISSION
OFF RETURN QUTPUT CORRESPOMNDING TO THE LAST ENER- PNEUMATIC SIGNAL PASSES THE INPUT SIGNAL WHOSE VALUE IS
MEMORY GIZED INPUT, EXCEPT UPON INTERRUPTION OF k . HYDRAULIC SIGNAL VEDIANL INBETWEEN 2 OTHER INPUT SIGNAL VALUES. UTOMATLON DEPICTS AN AUTOMATED PROCESS
POWER !T RETURNS TO THE OFF CONDITION. - = - = AND ITS EFFECTS
A CEVICE MHICH RETAINS THE COt:DITION OF OUTPUT A
{ CORRESPONCING TO THE LAST ENERGIZED {NPUT (REGARULESS h"l ~——  ANALOG DISPLAY AVERAGE E%E%E SFS%SEA%N;U/%TS%EN/IEE
RETENTI VE OF POAER NTERRUPTION). UPGNE'NTES‘R‘RJ';;CN gF Pgﬂﬁﬁm | - ANALOG INDICATOR, R -RECORDER,  R2 - RECORDER 2 PEN, '
e CONDITION STATUS IS MAINTAINEG (NO RESET OCCURS) ~ . i ,
, MEMORY R ROER 5 P R NT
— 0 THE SAME OUTPUY SIGNAL IS RE-ESTABLISHED WHEN POWER 1S S"RECCRDER 5 PEN,  R8~ RECOROER & PO "] PhsSES THE SIGNAL WHOSE VALUE IS
RESTOREE . :
@ w ANALGG SUMMER THE MAXIMUM OF THE INPUT SIGNALS
19 RETENT!VE A DEVICE HAVING RETENTIVE MEMORY AND ‘
LR WITH ACTUATION AS INDICATED BY THE D'AGRAM SELOW. — A GAIN SIGNAL MULTIPLIED BY A FACTOR.
BLOCK
i 0 DIGITAL FIELD DEVICE P
A GENERAL FUNCTION BLOCK WHERE X IS THE l N D E X
RES?I F(x) INPUT SIGNAL AND F(X) IS THE OUTPUT SIGNAL,
ACTUATION SIGNAL  (MOMENTARY) A FUNCTION OF X. TITLE NO
f ) INDEX AND SYMBOLS |
P REACTOR TRIP SIGNALS 2
. NUCLEAR INCTR. AND MANUAL TRIP SIGNALS 3
NOTES: (FOR ALL SHEETS)
L ) CENERAL NOTES:  « NUCLEAR INSTR. PERMISSIVES AND BLOCKS P
1] A L. IN ALL 1.OGIC CIRCUITS, THE INDICATED ACTUATION OF A SYSTEM OR DEVICE OCCURS WHEN A LOGIC "1" SIGNAL IS PRESENT. PRIMARY COOLANT SYSTEM TRIP SIGNALS <
: EXCEPT WHEFE {NDICATED OTHERWISE, ALl BISTABLES ARE "CC-ENERGIZE TO ACTUATE® SUCH THAT A LOGIC | SICNAL 1S PRESSURIZER TRIP SIGNALS 6
DEFINED TO 8E PRESENT VHEN THE BISTABLE OUTPUT VOLTAGE IS OFF. STEAM GENERATOR TRIP SIGNALS 7
2. EXCEPT.N DIGITAL FEEDWATER CONTROL AND WHERE INDICATED OTHERW!SE, THE FOLLOWING IS TRUE: ALL LOGIC CIRCUITS ARE REDUNDANT SAFEGUARDS ACTUATION SIGNALS 3
i THAT 1S EVERY LOGIC CIRCUIT SHOWN HAS A DUPLICATE OCATED IN A SEPARATE CABINET. ALL BISTABLES, CIRCUIT BREAKERS, -
ANNUNC | ATORS, COMPUTER INPUTS. AND INDICATOR LAMPS ARE NOT REDUNDANT. MANUAL CONTROLS DO NOT HAVE REDUNDANT ACTUATORS, ROD CONTRQLS & ROD_BLOCKS 9
BUT DO HAVE REDUNCANT CONTACTS WHERE LOGIC 1S RECUNDAM:. ALL INDICATOR LAMFS, ANNUNGIATORS. AND COMPUTER STEAM DUMP CONTROL i0
%SE}JNTSMALRLE ACCGTNUNAETCETED TO BCTH TRAINS (WHERZ LOGIC 1S REDUNDANT) SO THAT A SIGNAL IN E1THER PRESSURIZER PRESSURE & LEVEL CONTROL I
3, :BENEVER AGPRCCESS SIGNAL IS USED FOR CONTRCL AND IS CERIVEC FROM A FROTECTION CHANNEL, {SOLATION PRESSUR!ZER HEATER CONTROL 12
| T BE PROVILCED. FEEOWATER CONTROL & !SOLATION K
ANALOG 1 4. THIS SET OF DRAWINGS ILLUSTRATES THE FUNCT{ONAL REQUIREMENTS OF THE REACTOR CONTROL AND PROTERTiON FEEDMATER CONTROL & 1SOLATION P
INPUT SYSTEM, INCLUDING ENGINECRED SAFEGUARDS. THESE DRAWINGS 0O NOT REPRESENT ACTUAL HARDWARE IMPLEMENTATIGN. FOR : :
! : HARDWARE !MPLEMENTATION, REFER TO THE FX L.W!ING I_IST: AUXIL1ARY FEEDWATER PUMPS STARTUP t5
CONTROL. [ ANALOG FUNCTIONAL DIAGRAM BLOCK OR WIRING DiAGRAM TURBINE TRIPS, RUMBACKS & NTHER SIGNAYS| 16
A REACTOR PROTECTION SYSTEM ORANING NUMBERS: 56550149, 5655D50,- 5655061,. 8756037, 1i89E15 = - = =
TV GATE SUTPUT S1GNAL (SHEETS 1 TO 6 AND 15 TO 16) 271C335, 7243059, 1084H37 ' PRESSURIZER PRESSURL Sys(RAmM A}l 17
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A M-G SET l REDRAWN FOR
TRAIN A REACTOR SHUNT TRIP SIGNALS Y se/ere ) s2seve CLARITY.
MANUAL REACTOR TRIP SIGNAL (SHEET 3) '
MANUAL SAFETY INJECTION SIGNAL (SHEET 8) @--—-@ -—\/\-—1 & (NOTE 4)
REACTOR TRIP
. M—=G SET SWITCHGEAR
\ - _ .
LOGIC TRAINA REACTCR TRIP SIGNALS |
52/RTA 52/BYA
ROD DRIVE POWER SUPPLY
MANUAL TRIP SIGNAL (SHEET 3) g s o L
SOURCE RANGE, HIGH FLUX (INTERLOCKED BY P-6 & P—-10) ROD DRIVE POWER BUS
(NOTE 1)
INTERMEDIATE RANGE, HIGH FLUX (INTERLOCKED BY P—10) s -
NEUTRON FLUX TRIP SIGNALS { HIGH FLUX. LOW SETPOINT (INTERLOCKED BY P-10) _
(SHEET 3) POWER RANGE HIGH FLUX. HIGH SETPOINT : p— = i .i ,[
X HIGH FLUX RATE ‘ -~ = z |
— <C
¥ OVERTEMPERATURE /\T = +— ol =5 o LOGIC TRAIN A
OVERPOWER AT 8 N SN Ej_—
- —_ ) |
PRIMARY COOLANT SYSTEM 4 EOW PRIMARY LOW REACTOR COOLANT FLOW IN ANY 1 OF 4 LOOPS (INTERLOCKED BY P-8) o E ] < OPEN [§j
TRIP SIGNALS (SHEET 5) COOLANT FLOW LOW REACTOR COOLANT FLOW IN ANY 2 OF 4 LOOPS (INTERLOCKED BY P—7) wm e §9—aqd = - 4 P—4 10 s 1.
UNDERVOL TAGE ( INTERLOCKED BY P-T) - S § (NOTES 1 &8 2) 4 § ! [ 3| OCK LQGIC
[ UNDERFREQUENCY  (INTERLOCKED BY P-T) ' — S @ cl—. (SHEET 8)
HIGH PRESSURE ' : T—— (NOTE 4)
PRESSURIZER TRIP SIGNALS LOW PRESSURE (INTERLOCKED BY P-7) - a OPEN
(SHEET ©) HIGH LEVEL (INTERLOCKED BY P-T7) o i o CLOSED
~ -1 > ZEE_*L*”_*' TO FEEDWATER
STEAM GENERATOR TRIP SIGNALS > =1 ! ISOLATION LOGIC
(SHEET 7 & 19) LOW-LOW STEAM GENERATOR WATER LEVEL : —— o w z O CONNECTED (SHEET 13)
N E— /N
AUTOMATIC SIGNAL 10 = N
SAFETY INJECTION SIGNAL (SHEET 8) MANUAL SIGNAL - =
vim —
TURBINE TRIP SIGNAL (SHEET 16)  { LOW TRIP FLUID PRESSURE OR ALL STOP VALVES CLOSED (INTERLOCKED BY P-9) = 4 > S INE TRip conmel EOR
L0
SOLID STATE PROTECTION SYSTEM { GENERAL WARNING ALARM IN BOTH TRAINS 10 STEAM DUMP CONTROL
. o]
LOGIC (SHEET 10)
L ® TRAIN B TO SOLID STATE LOGIC
1% PROTECTION SYSTEM
- - TRAIN A EEEI—%EAL WARNING ALARM
LOGIC TRAIN 8 REACTOR TRIP SIGNALS
e TO STEAM DUMP CONTROL
LOGIC (SHEET 10)
MANUAL TRIP SIGNAL (SHEET 3) g = . 5 o TO S.1.
T > S
SOURCE RANGE, HIGH FLUX (INTERLOCKED BY P-6 & P—10) v - BLOCK LOGIC (SHEET 8)
- N = CONNECTED
INTERMEDIATE RANGE, HIGH FLUX (INTERLOCKED BY P-10) < o S A
NEUTRON FLUX TRIP SIGNALS HIGH FLUX, LOW SETPOINT (INTERLOCKED BY P-10) m g % CLOSED l 2
(SHEET 57 POWER RANGE HIGH FLUX, HIGH SETPOINT Z 3 13 2 fix"""'_" TO FEEDWATER ISOLATION
— a
Y L HIGH FLUX RATE < = =1 v OPEN 1 LOGIC (SHEET 13)
F o — L0 —
OVERTEMPERATURE A\T O _—— e—J o 4
OVERPOWER AT Y o -
o af o | (NOTES 1 & 2) o c
?g%gA§¥GﬁEE§ATgHEE§TE¥ [ Lov PRIMARY LOW REACTOR COOLANT FLOW IN ANY 1 OF 4 LOOPS (INTERLOCKED BY P-8) ~ =1 = =1 REACTOR TRIP SIGNAL FOR
COOLANT FLOW LOW REACTOR COOLANT FLOW IN ANY 2 OF 4 LOOPS (INTERLOCKED BY P-7) lr—}_ N - = OPEN @—— T oEINE TRIP (SHEET 16)
UNDERVOL TAGE ( INTERLOCKED BY P-7) ! ™ = 1 5 \ @ P-4
LUNDERFREQUENCY ( INTERLOCKED BY P-7) ~ {ad . —] C
i
"HIGH PRESSURE = EE o
T?EEE#Ré%ER TRIP SIGNALS LOW PRESSURE ( INTERLOCKED BY P-7) - na BOLS = LOGIC TRAIN B
HIGH LEVEL (INTERLOCKED BY P-T7) o
STEAM GENERATOR TRIP SIGNALS g B
(SHEET 7 & 13) LOW-LOW STEAM GENERATOR WATER LEVEL
AUTOMATIC SIGNAL
SAFETY INJECTION SIGNAL (SHEET 8)§ b\l S1GNAL NOTES :
TURBINE TRIP SIGNAL (SHEET 16) LOW TRIP FLUID PRESSURE OR ALL STOP VALVES CLOSED (INTERLOCKED BY P-9) 1. TRIPPING THE REACTOR TRIP BREAKERS 52/RTA AND 52/RTB REDUNDANTLY DE-ENERGIZES THE ROD DRIVES. ALL FULL LENGTH CONTROL RODS AND
SOLID STATE PROTECTION SYSTEM GENERAL WARNING ALARM IN BOTH TRAINS SHUTDOWN RODS ARE THEREBY RELEASED FOR GRAVITY INSERTION INTO THE REACTOR CORE.
2. NORMAL REACTOR OPERATION IS TO BE WITH REACTOR TRIP BREAKERS 52/RTA AND 52/RTB IN SERVICE AND BY—-PASS BREAKERS 52/BYA AND 52/BYB
WITHDRAWN.
DURING TEST, ONE BY-PASS BREAKER IS TO BE PUT IN SERVICE AND THEN THE RESPECTIVE REACTOR TRIP BREAKER IS OPERATED USING A SIMULATED
~
TRAIN B REACTOR SHUNT TRIP SIGNALS REACTOR TRIP SIGNAL IN THE TRAIN UNDER TEST. THE REACTOR WILL NOT BE TRIPPED BY THE SIMULATED SIGNAL SINCE THE BY-PASS BREAKER IS
CONTROLLED FROM THE OTHER TRAIN. ONLY ONE REACTOR TRIP BREAKER IS TO BE TESTED AT A TIME.
MANUAL REACTOR TRIP SIGNAL (SHEET 3)
3. ALL CIRCUITS ON THIS SHEET ARE NOT REDUNDANT BECAUSE BOTH TRAINS ARE SHOWN.
MANUAL SAFETY INJECTION SIGNAL (SHEET 8)
4. OPEN/CLOSED INDICATION FOR EACH TRIP BREAKER AND EACH BYPASS BREAKER IN CONTROL ROOM.
5. DELETED.
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SOURCE RANGE REACTOR TRIP INTERMEDIATE RANGE REACTOR TRIP
TRIP BYPASS TRIP BYPASS TRIP BYPASS TRIP BYPASS
G [/N 31B [/N 32B [/N 35A [/N 36A
(NIS RACK) -r NIS RACK) (NIS RACK) NTS RACK)
A |
SOURCE RANGE l  § INTERMEDIATE RANGE *‘
BL%%ESC?NLRgL ; TO BYPASS BLOCK CONTROL TO BYPASS
(N ) [. R. ROD STOP (NOTES 1 & 3) [. R. ROD STOP
(SHEET 4) i (SHEET 4)
RESET BLOCK BLOCK
MOMENTARY MOMENTARY 4 MOMENTARY
P-10
(SHEET 4) (SHEET 4)
P-10 : |
(SHEET 4) |
A l
oally eie—— ﬁ
| l
@h——ﬁ——l .
(NOTE 5) } (NOTE 5)
D DE-ENERGIZE
& SOURCE RANGE
4 (NOTE 7)) H.V. (NOTE 8) (NDTE 7)
i
ENERGIZE TO BLOCK
SOURCE RANGE .R. ROD STOP
3 (]
HIGH NEUTRON FLUX IGH NEUTRON FLUX
REACTOR TRIP REACTOR TRIP
(SHEET 2) (SHEET 2)
NOTES:
3 1. THE REDUNDANT MANUAL BLOCK CONTROLS CONSIST OF TWO CONTROLS ON THE CONTROL
BOARD FOR EACH RANGE., ONE FOR EACH TRAIN
2. I/N 33A IS IN LOGIC TRAIN A.
/N 33B IS IN LOGIC TRAIN B.
3. I/N 38A IS IN LOGIC TRAIN A.
/N 38B IS IN LDGIC TRAIN B.
4. T/N 47A IS IN LOGIC TRAIN A.
e /N 47B 1S IN LDGIC TRAIN B.
TWO COMPUTER INPUTS ARE CONNECTED TO THIS CIRCUIT., INDIVIDUAL FOR EACH TRAIN.
6. MANUAL RESET CONTROLS CONSIST OF FOUR MOMENTARY CONTROLS IN THE CONTROL ROOM,
ONE CONTROL FOR EACH INSTRUMENT CHANNEL.
7. TWO PERMISSIVE STATUS LIGHTS ARE CONNECTED TO THIS CIRCUIT., INDIVIDUAL FOR
EACH TRAIN.
8. EACH SOURCE RANGE FLUX DETECTOR IS ENERGIZED AND DI-ENERGIZED BY LOGIC QUTPUT
FROM A SINGLE TRAIN. THE TWO SOURCE RANGE FLUX DETECTORS (N-31 AND N-32) ARE
ON SEPARATE TRAINS.
”
9. NEGATIVE RATE TRIP BISTABLES ARE ABANDONED IN PLACE AND CAN BE FOUND ON
‘3 DWG. 6079029, SHT. 4.
10. ANY INSTRUMENT NUMBER WITH A FUNCTION CODE OF NC IS EQUIVALENT TO THE SAME
\\‘_NUMBER WITH A FUNCTION CODE OF NB.
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1. THE BYPASS SIGNALS ARE MADE UP BY MEANS CF 70 THREE-POSITICN SWITCHES (N A NIS
RACK, SMITCH I/H 49A BYPASSES EITHER NC-41L CR NC-43L. SAITCH |/M4S8 BYPASSES

EITHER NC-42L OR NC-34L,

Z. THE TR0 P-6 BISTABLES MD. NC-350 AMD MC-X50 AFE “ENERGIZED TO ACTUATE™ SUCH THAT
ALLGIC | SIGAL 15 DEFINED TO BE PRESENT mHEN THE BISTARLE CUTPUT YOLTAGE IS OM.

3. THE REDUNDANT MANUAL BLOCK CONTRCL CCNSISTS OF TNO CONTROLS OMN THE
CONTROL BOARD, ONE FOR EACH VRAIN, SUPPLIED 3Y DTHERS

4. LV-1i2 DEE ARE ¥ PARALLEL FLOW PATHS, SACH YALYE QECTIVES AN ACTUATION
SIGNAL FROM A SEPERATE TRAIN. LCV-112 3 EC ARE N SERIES IN THE SAME
FLOW PalH, EACH YALVE RECSIVES AM ACTUATION SIGHAL FEOM A SEPERATE TRAIM

5. ANY INSTRUMENT NUMBER WITH A FUNCTION CODE OF NC

WITH A FUNCTION CODE DF NB.

[S EQUIVALENT TO THE SAME NUMBER
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LOOP | LOOP 2 Lo0F 3 LO0P 4 L.00P ]]}.O(P 2 1.O0P 3
I

T H@:F m@:f: O:F II”'B'_—F “TSBIDC L

A, A, 0D, O1A, O+A O1A 4B, O

’ (LTS &1, FROM SHEET SA

® ~{ (NOTUSED) f
c-3 C-4

TO START TURBINE RUNBACK AND BLOCK AUTO-
MATIC AND MANUAL ROD WITHDRAWAL (SHEETS ¢ & i8)

Low 1avg FROM SHEET 5A
e

LT

Lo-Lo ave FROM SHEET 5A

NQOT REDUNDANT
LOOP 2 LOOP 3 L P 4

I dT‘aZ il e {‘9
) O‘L N7l
O—A, O-+4A, O1+A, O+A
{1t i
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P-i2 TO FEEDWATER |SOLATION
(SHEET 10) (SHEET 13)
NOTES :
1. THE SETPOINT OF THE UNDERVOLTAGE RELAYS SHOULD BE ADJUSTABLE BETWEEN 60% AND 80% OF NOMINAL
VOLTAGE. WITH THE ADJUSTABLE TIME DELAY SET TO ITS MINIMUM VALUE, THE UNDERVOLTAGE DETECTOR SHOULD

HAVE A TIME RESPONSE OF LESS THAN 0.2 SECOND. THE ADJUSTABLE DELAY SHOULD ALLOW AN ADDITIONAL

INTENTIONAL DELAY BETWEEN 0 AND 1.0 SECOND.

2. THE SETPOINT OF THE UNDER FREQUENCY RELAYS SHOULD BE ADJUSTABLE BETWEEN 54 Hz AND 60 Hz. WITH THE
ADJUSTABLE TIME DELAY SET TO OTS MINIMUM VALUE, THE UNDERFREQUENCY DETECTOR HAS A TIME RESPONSE OF
LESS THAN 0.2 SECOND. THE ADJUSTABLE DELAY SHOULD ALLOW AN ADDITIONAL INTENTIONAL DELAY BETWEEN O
TO 0.5 SECOND

3. THE MAXIMUM ALLOWABLE RCP BREAKER TRIP TIME DELAY IS 0.1 SECOND.

4. REACTOR COOLANT PUMPS NUMBER A AND B ARE ON SWGR PAOL.
REACTOR COOLANT PUMPS NUMBER C AND D ARE ON SWGR PAOZ2.

5. THE UNDERVOLTAGE SENSORS (POTENT TRANSFORMERS) ARE LOCATED ON THE MOTOR SIDE OF THE RCP CIRCUIT
BREAKERS IN ADDITION TO SWGR UNDERVOLTAGE.
6. THE UNDERFREQUENCY SENSORS ARE LOCATED ON THE MOTOR SIDE OF THE RCP CIRCUIT BREAKERS
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FIGURE 7.2-1
FUNCTIONAL DIAGRAMS
(PRIMARY COOLANT SYSTEM

TRIP SIGNALS)
CONTINUED ON SHEET 5A
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HL

H
cL RTD R,%D HL
RTD
R/E
41T /] T-HAVE SUMMER
T-AVG SUMMER DELTA-T SUMMER
L/L
oPAT L/L
SETPOINT
L0-10 T-AVG LOW T-AVG  opaT t 1
P-12 FEEDWATER SETPOINT ) 4
(SHEET 5) 150 Ta
(SHEET 5) TS
TURBINE TURBINE OTAT oPAT
RUNBACK &  RUNBACK &  REACTOR REACTOR
ROD BLOCK  ROD BLOCK  TRIP TRIP
c-3 c-4 (SHEET 5) (SHEET 5)
(SHEET 5) (SHEET 5)

NOTES:

1. Typical for Loop 1, Protection Set I. Other loops are
configured in the same manner, with the second digit in
the instrument circuit identification corresponding to
the RCS loop.

2. For further details of test points, computer inputs,
indicators, annunciators, and control circuit interfaces,
see drawing 8756D37 sheets 7-10.

CALLAWAY PLANT

FIGURE7.211
FUNCTIONAL DIAGRAMS
(PRIMARY COOLANT SYSTEM
TRIP SIGNALS)

REV. 16 5/12 (SHEET 5A)




HL
CL HL
R HL
RTD @ D @ RTD RTD
R/E R/E @ R/E R/E
@ T-HAVE SUMMER
T-AVG SUMMER @ DELTA-T SUMMER
L/L L/L
OTAT
L
SETPOINT TY /L
41ic
1.0-1L0 T-AVG LOW T-AVG OPAT
P-12 FEEDWATER SETPOINT
(SHEET 5) IS0 e =
T8 ®
(SHEET 5) 411D e
4q1¢C 4G
TURBINE TURBINE OTAT oOPAT
RUNBACK & RUNBACK & REACTOR REACTOR
ROD BLOCK ROD BLOCK TRIP TRIP
c-3 c-4 (SHEET 5) (SHEET 5)
(SHEET 5) (SHEET 5)

NOTES:

1.

Typical for Loop 1, Protection Set I. Other loops are
configured in the same manner, with the second digit in
the instrument circuit identification corresponding to
the RCS loop.

For further details of test points, computer inputs,
indicators, annunciators, and control circuit interfaces,

see drawing 8756D37 sheets 7-10.
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SAFETY INJECTION
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NOTES:
REACTOR TRIP
(SHEET 2) 1. THE REDUNDANT MANUAL BLOCK CONTROL CONSISTS OF TwWQ CONTROLS ON THE
CONTROL BOARD: ONE FOR EACH TRAIN.

2. TwWd COMPUTER INPUTS ARE CONNECTED TOA THIS CIRCUITs INDIVIDUAL FOR
EACH TRAIN.

PRESSURIZER HIGH WATER LEVEL

3. TWO PERMISSIVE STATUS LIGHTS ARE CONNECTED TO THIS CIRCUITs INDIVIDUAL
4 FOR EACH TRAIN. E3

PRESSURE RELIEF SIGNAL
(SHEETS 17 AND 18)

P-7 (SHEET 4)
)

REACTOR TRIP
(SHEET 2)
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L . L . 1 L L 1 T L 1. THE REDUNDANMT MAMUAL BLOCK CONTROL CONSISTS OF
C A - C A C A C A < o < Q C A C < TWO CONTROLS OM THE CONTROL Z0ARD, ONE FOR
- "Z& A = a
T ‘ 3 T 3 v: T = v 51:1 T s T = T o T I =SACH TRB\N.SUPPL\::D BY OTHERS. _
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CIRCUIT INDWIOUAL FOR BALY TRAIN.,
3., TWO PERMISSIVNE STATUS LIGHTS ARE COMMESCTED
TC THIS CIRCUT, INDIWVIDUAL FOR EACH TRAINM.
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filF s

CONTROLS.

9, SUPPLIED BY OTHERS.

OPERATING EITHER EONTROL WILL ACTUATE.

J. THE MANUAL SPRAY ACTUATION CONSISTS OF FOUR MOVENTAPY
ACTUATION WILL. OCCUR ONLY IF -TWO ASSOCIATED
CONTROLS ARE OPERATED SIMULTANEDOUSLY.

3. TWO CONTOQLS DED VALVE ON THE CONTDOL ROARD, ONE FOR EAGH TRAIN.
4. CONTATANMENT PRESSURE BISTABLES FOR SPRAY AGTUATIDN ARE

"' ENERGIZE TO ACTUATE (OTHER BISTABLES ARE_DE-ENERGIZE 10 ADTUATET
5. ENGLOSED CIRCUITRY 1S NOT PART OF THE . N. r-: g, SAFEGUARDS SYSTEM

ONLY IF RECQUIRED.
TWO MéMéN?AﬁYﬁééNTﬁﬁgé}pN

6. COMPONENTS ARE ALl INDIVIDUALLY SEALED IN (LATCHED). 50 THAT LDSS _??
. OF THE ACTUATION SIGNAL WilL NOT CAUSE THESE':COMPONENTS TO . N
i ‘RETURN TO THE CONDITION HELD PRIOR TO THE ADVENT OF THE

; ACTUATION SIGNAL.

7. SERVICE WATER SYSTEM ISOLATION IS USED

THE REDUNDANT MANUAL RESET CONSISTS _OF
THE CONTROL: BOARD; ONE FOR EACH TRAIN:

<

POLITS GRS £y Et’f PRAVINED

FALT 4 g A F e 3 J.V

19, Lituig

i,
B N—lkfn s -
“

P

LINE STOP VALVE TO I
FULLY OPEN

THE ACTUATION MAY BE DELLAYED AND SEQUENCED IF THE EMERGENCY
DIESEL. PGWER CAPABILITY IS LESS THAN THE TOTAL LOAD WiTH ALL

SYSTEMS STARTING. THE TIME DELAY(S), IF USED. MAY NOT

NECESSARY) ARE SPECIFIED BY

it ALSO €LOSES THE BYPASS VALVE IN PARALLEL WITH THE ASSOCIATED
. STEAM LINE STOP VALVE.

NV AL oA

NUCLEAR ENERGY SYSTEMS.

TFLE ~n yrpw_ Pnnu I:nD ::'J\r*?.: =

FTE AR
P i) o )

INDICATE WHEN THE VALVE IS FULLY CLOSED OR

EXCEED THE MAXIMUM STARTING TIME REGUIREMENTS FOR EACH SYSTEM.

4, TWO CONTROLS ON THE CONTROL BOARD.
: WILL ACTUATE.
SUME ENGINEERED SAFEGUARDS FUNCTIONS ARE NOT WITHIN THE
FUNCTIONAL DESIGN SCOPE OF . NICLEAR ENERGY -SYSTEMS BUT

ONLY SHOWM ON THIS SHEET AS THE FUNCTIONS ARE BUILT IN THE
 SUPPLIED EQUIPMENT.

GPERATING EITHER CONTROL

"DUPLICATED WITHIN EACH TRAIN,
ALSO PROVIDED IN EACH TRAIN.
'SPRAY, DNE OUTPUT RELAY SHOULD START THE PUMPS WHILE

»ANDTHEP SHOULD OPEN THE SYSTEM VALVES.

- [7#‘
LSAFETY

INJECTION SYSTEM, IF

VSAFETY INJECTION SIGNAL STATUS:

THE _CONTAINMENT SPRAY SYSTEM SHOULD BE INDEPENDENT OF THE
THE CONDITIONS OF NOTE 13

< APPLY, THE SEQUENCE INTERLOCK SHOULD BE SUCH THAT SPRAY

- WILL START WITHIN THE REQUIRED TIME INDEPENDENT OF THE

SEPARATE OUTPUT RELAYS ARE _ 1-5 <
TO_MINIMIZE FALSE CONTAINMENT =

s
Pk

n STANDARDIZED NUCLEAR UNTT POWER
__~ PLANT SYSTEM PROJECTS

:UNIT* SCP b
T "STATUS TURNED OVER 10 UE
'*;,CERTIFICATIDN LTRs

" ENGR/ LTR.

NO.
AUTHORITY: M.J. PARVIN.
NO : IRST 7[08

SCP=88=509

,ﬁ
%]

l. CEF{TIFY THAT THE IMAGE CONTAINED ON THIS FRAME WAS MADE IN THE
[ NI-21Y] C!E

BUSHIESS, O THE SATE STATED 22LOW AND
THAT IT IS AN ACCURATE REPRODUCTION OF THE DOCUMENT(S) SUBMITTED TO

4 o~

MICROGRAPHICS.

DATEf;“

L

% NORMAL AND ATGULAR COUNSE OF

OPERATOR‘; ‘%ww

F v e = - - - - N — - . . — . l —
800S_¥900SeL | B T T ~ o e T
= A A AA T -~ _ | 4 p51793 MAL
V CHKD, ISURY . 1APPD
P \ RLW mml N/A
- REDRAWN FOR
i CLARITY.
REFLECTS
TURNOVER TO
UE. INCORP.
RFR-13333A.
H , RFR- 133334,
I
STEAM GENERATOR PRESSURIZER J CONTAINMENT PRESSURE MAMUAL ACTUATION FROM CONTROL BOARD
\ . s
1 HicH sTEAM L oW LOW PRESSURIZER Iy ITT . _ e e ey N
PRESSURE STEAMLINE PRESSURE T SAFETY CONTATNMENT CONTAINMENT CONTAINMENT
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Ml Ml 2 I NOTES:
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1 H —— — } 1. STEAM DUMP IS BLOCKED BY BLOCKING AIR TO THE DUMP VALVES AND VENT-
ING THE DIAPHRAGMS. THE REDUNDANT LOGIC OUTPUT OPERATES TWO
; | * SOLENOID VENT VALVES IN SERIES TO REDUNDANTLY INTERLOCK THE AIR
| L INE BETWEEN EACH VALVE DIAPHRAGM AND ITS ASSOCIATED POSITIONER.
| | THE NON-REDUNDANT LOGIC QUTPUT OPERATES ONE SOLENQID VENT VALVE TO
. INTERLOCK THE AIR LINE BETWEEN EACH VALVE DIAPHRAGM AND ITS
. . | ASSOCIATED POSITIONER. THE SOLENOID VALVES ARE DE-ENERGIZE TO
VENT CAUSING THE MAIN DUMP VALVE TO CLOSE IN FIVE SECONDS. EITHER
' l OF THE TwWO REDUNDANT BLOCK SIGNALS UOR THE NON-REDUNDANT BLOCK
. . SIGNAL WILL BLOCK STEAM DUMP INDEPENDENT OF THE OTHERS.
2. CIRCUITRY ON THIS SHEET IS NOT REDUNDANT EXCERPT WHERE INDICATED
, REDUNDANT.
_ _ 3. SELECTOR SWITCH WITH THE FOLLOWING THREE POSITIONS:
ON - STEAM DUMP IS PERMITTED.
- | BYPASS — T AVG INTERLOCK 1S BYPASSED FOR LO-LO T AVG.
I. — . SPRING RETURN TO ON POSITION
OFF - STEAM DUMP 1S NOT PERMITTED AND RESET T AVG BYPASS
THE REDUNDANT INTERLOCK SELECTOR SWITCH CONSISTS OF TWO CONTROLS
] ON THE CONTROL BOARD, ONE FOR EACH TRAIN.

. THE TWO ANALOG SIGNAL INPUTS COMING FROM TURBINE PRESSURE MUST COMH
FROM DIFFERENT PRESSURE TAPS TO MEET THE SINGLE FAILURE CRITERION.

Ve

. ALL TEMPERATURE BISTABLES ON THIS SHEET AND THE TURBINE IMPULSE
CHAMBER PRESSURE BISTABLE NO. PB-506C ARE “ENERGIZE TQ ACTUATE”.

. LIGHTS SHOULD BE PROVIDED IN THE CONTROL ROOM FOR EACH DUMP VALVE
TO INDICATE WHEN THE VALVE IS FULLY CLOSED OR FULLY OPEN

. THE STEAMLINE PRESSURE SIGNAL DORIGIN MUST BE DIFFERENT FROM THAT
WHICH IS USED FOR THE STEAMLINE PRESSURE PROTECTION
SIGNALS SHOWN ON SHEET 7 TO MEET THE SINGLE FATLURE
CRITERTION.
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NOTES:
TQ O MODULATE MODUL ATE CHARGING 70 Ty

1. ALL CIRCUITS ON THIS SHEET ARE NOT REDUNDANT. TURN-ON VARTABLE ~ SPRAY VALVE SPRAY VALVE FLOW TURN ON HEATER r
ALL HEATER NO. 1 NO. 2 CONTROL ALL INTERLOCK

1

2. LOCAL CONTROL OVERRIDES ALL OTHER SIGNALS. BACK -UP CONTROL PCV—-455R PCV—-455C BACKUP (BLOCK ALL
LOCAL OVERRIDE ACTUATES ALARM IN CONTROL ROOM. —ﬁ/é>\ HEATERS STGNAL (NOTE 5) (NOTE 5) HE ATERS EXCEPT LOCAL r

3. PRESSURE BISTABLE NO. PB-455G AND LEVEL (SHEET 127 (SHEET 12) (SHEET 12) CONTROL )
BISTABLES NO. LB-455C. LB-459E, & LB-4600

(SHEET 12)
ARE ENERGIZED TO ACTUATE.
4. OPEN/SHUT INDICATION IN CONTROL ROOM. ::Egz}*__ﬁ’
ICLOS { CLO

5. A LIGHT SHOULD BE PROVIDED IN THE CONTROL ROOM FOR
E ¥y OPEN SE

2

OPEN

EACH SPRAY VALVE TO INDICATE WHEN A VALVE IS NOT FULLY CLOSED.

6. CENTER POSITION NORMALLY SELECTED. LETDOWN L INE LETDOWN L INE |
[SOLATION VALVE | (NOTE 4) [SOLATION VALVE | (nOTE 4)
7. ADJUSTABLE SETPOINT WITHIN CONTROLLER. L CV—459 LCVi460
8. ALARM 1 AND ALARM 2 MUST HAVE REFLASH CAPABILITY. R TR
FULL OPEN FULL OPEN
STGNAL STGNAL
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1. ANALOG GATE CONSISTS OF TWO SOLENOID VENT VALVES IN PARALLEL
TO REDUNDANTLY INTERLOCK THE AIR LINE SUPPLYING EACH VALVE'S
POSITIONER. THE SOLENOID VALVES ARE DE-ENERGIZED TO VENT,
CAUSING EACH FEEDWATER VALVE TO CLOSE IN FIVE SECONDS. BOTH
REDUNDANT BLOCK SIGNALS ARE REQUIRED IN ORDER TO CLOSE THE
ASSOCIATED VALVE.

2. ALL CIRCUITS ON THIS SHEET ARE NOT REDUNDANT, EXCEPT WHERE
INDICATED REDUNDANT.

3. OPEN/CLOSE CONTROL AND INDICATION FOR EACH FEEDWATER VALVE IS IN

CONTROL ROGM.

A

4. THE REDUNDANT MANUAL RESET CONSISTS OF TWO MOMENTARY
CONTROLS ON THE CONTROL BOARD, ONE FOR EACH TRAIN.

5. TRIPPING OF FEEDWATER PUMPS CAUSES CLOSURE OF ASSOCIATED
PUMP DISCHARGE VALVES.

6. THE FEEDWATER PUMPS AND PUMP DISCHARGE VALVES ARE SUPPLIED
BY OTHERS.

( 7. DELETED.

MAIN FEEDWATER REGULATING VALVES HAVE DUAL POSITIONERS
IN MASTER/STANDBY CONFIGURATION. FAILOVER OPERATION
REQUIRES MANUAL ISOLATION OF AIR LINES.

10. OPERATING CYLINDER SERVO POSITION CONTROLLER REMOTE
SHUTDOWN COMMAND SHUTS DOWN POSITIONER WHEN PUMP
IS TRIPPED TO PREVENT WIND-UP. REFER TO J-2017 VENDOR
DRAWINGS FOR DETAILS.

11. CIRCUITS TO THE FEEDWATER VALVE POSITIONERS ARE FOR POWERING
AND CONTROLLING. THE PROTOCOL IS PROFIBUS PA. REFER TO J-2017
VENDOR DRAWINGS FOR DETAILS.

12. AN OVERVIEW OF LOGIC IS SHOWN FOR FEEDWATER CONTROL.
REFER TO J-2017 VENDOR SOFTWARE DESIGN DESCRIPTION
(SDD) FOR DETAILS.

13. FC PS-509 XFR BUTTON INITIATES EITHER A MANUAL TRANSFER
OR AUTOMATIC TRANSFER DEPENDING ON THE PERMISSIVES.

14. MASTER SPEED HIGH POWER CONTROLLER AND MASTER SPEED LOW
POWER CONTROLLER.

8. DELETED.
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MFRV > 9% OR GAIN=1.5| PI + XFR TO VALVE
BYPASS > 15% RESET= 600 HPC LPC INCORP.
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FEEDWATER TRIP INTERLOCK ~ FEEDWATER ~ FEEDWATER
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v v v v
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FEEDWATER FEEDWATER FEEDWATER FEEDWATER FEEDWATER PUMP TURBINE “A” FEEDWATER PUMP TURBINE “B”
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NOTES:
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POWER POWER
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RESET= 600

FW VALVE
POSITION SETPOINT

(NOTE 7)

I——————?————é———qr———
(o |
v

TO S/G "1
| (SHEET 13)

NUCLEAR
POWER

i
|
|
i

AVERAGE

ALARM=
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TO TOTAL PLANT q_ _ g

STEAM FLOW
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© POSITION SETPOINT
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ALARM= 574
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AE SS 500A

ALL XFR
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(SHEET 13)

XFR TO VALVE
POSITION

MFRV > 9% OR
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(SHEET 13)
ABORT IN 720 SEC n
OR OTH M/A T0 GAIN= 1.5
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|
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MODE
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ASTD -
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POSITION
|
POSITION
COMPENSATION )= ————— - GAIN
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(NQTE 7)

ANALOG GATE CONSISTS OF TWO SOLENOID VENT VALVES IN PARALLEL

TO REDUNDANTLY INTERLOCK THE AIR LINE SUPPLYING EACH VALVE'S

POSITIONER.

THE SOLENOID VALVES ARE DE-ENERGIZED TO VENT,

CAUSING EACH FEEDWATER VALVE TO CLOSE IN FIVE SECONDS. BOTH

REDUNDANT BLOCK SIGNALS ARE REQUIRED IN ORDER TO CLOSE THE

MASTER/STANDBY CONF IGURATION.
MANUAL ISOLATION OF AIR LINES.

7. CIRCUITS TO THE FEEDWATER VALVE POSITIONERS ARE FOR POWERING AND
ASSOCIATED VALVE. CONTROLLING. THE PROTOCOL IS PROFIBUS PA.
2. DELETED. DRAWINGS FOR DETAILS.
3. OPEN/CLOSE CONTROL AND INDICATION FOR EACH FEEDWATER VALVE IS 8. AN OVERVIEW OF LOGIC IS SHOWN FOR FEEDWATER CONTROL.
IN CONTROL ROOM. TO J-2017 VENDOR SOF TWARE DESIGN DESCRIPTION (SDD) FOR DETAILS
\
4. SWITCHING BETWEEN TWO PRESSURE SIGNALS IS PROVIDED ON THE
CONTROL BOARD.
5. DELETED.

MAIN FEEDWATER REGULATING VALVES HAVE DUAL POSITIONERS IN
FAILOVER OPERATION REQUIRES

REFER TO J-2017 VENDOR

REFER

(NOTE 6)
| |
| | —
(NOTE 6)
| |
| |
REDUNDANT —\_
i \ . . .
|
(NOTE 1) § (NOTE 1) § (NOTE 1) ¢ (NOTE 1) ‘E|
|
|
REDUNDANT j
v \J A v
MODULATE MODUL ATE UL A €
FEEDWATER FEEDWATER FEEDWATER FEEDWATER
MAIN VALVE 3 BYPASS VALVE 3 MAIN VALVE 4 BYPASS VALVE 4
FCV-530 (FCY-570) (FCV-540) (FCV-580)
(NOTE 3) (NOTE 3) (NOTE 3) (NGTE 3)

STANDARDIZED NUCLEAR UNIT POWER
PLANT SYSTEM PROJECTS

UNIT: SCP

APPRGVED BY W

CERTIFICATION LTR. NO. SCP-88-509
AUTHORITY: M.J.
ENGR. LTR. NO.

TURNED OVER TO UE

PARVIN
IRST-7108
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[NCORP.
SAFETY INJECTION STEAM GENERATOR | STEAM GENERATOR 2 STEAM GEMERATOR 3 STEAM GENERATOR 4 RFR-19332A.
STGNAL 2/4 LOW LON LEVEL 2/4 LON LOW LEVEL 2/4 LOW LON LEVEL 2/4 LON LOW LEVEL
(SHEET 8) (SHEET 7414 SHEET 1419) (SEET 7)) (‘HEET 7119) i OD;\ZLEOO L
(NOTE 1) (NOTRR) (NOTLI)) (NotE ) CHKD- [SUPV. [ APPD-
| SKC |AMR | N/A
)\ INCORP.
RFR—20577A.
+
FEEDWATER ISOLATION
By 1 (@ NES. (SWEET 13) BY ’@ NES BY 1 @NES.
BY { OTHERS BY ‘ OTHERS BY l OTHERS
LOSS OF OFFSITE PWR TRIP OF MAIN FEED PUMPS LOSS OF OFFSITE PWR
(4.16 KV BUS UV) FP.2 (4.16 KV BUS UV)
/X MANUAL MANUAL ACTUATE
ACTUATE
(RLO18)
@ L J
LOAD SEQ
——— RESET
(RLO18)
R[S R
B AFAS(M)
[ NOTES:
@
I. TRAIM A CONTROLS MAFP |: BREAKER MUMBER
TRAIN B CONTROLS MAFP 2; BREAKER NUMBER
2, LOCA CONTROL (MERRIDES UL OTHER SIGNALS,
_/ﬁ 3. uOCAL QVERRIOE ACTUATES ALARM |N CONTROL ROOM,
MANUAL START, CONTROL ROOM (NOTE 8) MANUAL START, CONTROL ROOM 4. MANUAL STOP AND PULL OVERRIDES THE AUTOMATIC START.
MANUAL START. LOCAL (NOTES 2.3 4 8) // MANUAL START, LOCAL (NOTES 2 & 3) MANUAL STOP OVERRIDE ACTUATES ALARM IN CONTROL ROOM.
7 INDIVIDUAL FOR EACH VALVE
NOT_AECUNDANT NOT_REDUNDANT §  INOIVIDUAL FOR EACH PLwP
TN q N 9  THE TURBINE SPEED CONTROL IS TYPICAL  ACTUAL
\ - | IMPLEMENTATION MAY NOT INCLUDE SPEED CUNTROL
| IO THE PUMP START MAY BE DELAYED AND SEQUENCED IF
¢ THE EMERGENCY DIESEL POMER CAPABILITY |5 LESS
| | mmwua conrho () / MANUAL CONTROL MANUAL CONTROL | THAN THE TOTAL LOAD MITH ALL SYSTEMS STARTING
| CONTROL ROOM » CONTROL ROOM . THE TIME DELAY |F USED MAY NOT EXCEED THE
MAXIMM STARTING TIME REQUIREMENTS FOR TH
(NOTE 7) r UONTROL. ROO | SYSTEM 'S
() ( ; 11 THE PUMP START MUST BE SEALED IN (LATCHED), 50
1 t THAT LOSS OF THE ACTUATION SIGNAL WILL NOT CAUSF
THE PUMP TO STOP
CLOSE BLOWDQOWN
MANUAL CONTROL ISOLATION AND MANUAL CONTROL MANUAL CONTROL 12 SHEEYS \9 'S APPL.CABLE TO CA\LAWAY
LOCAL ] SAMPLE LINE VALVES LOCAL ONLY
5 FOR ALL STEAM (NOTES 2 4 7) (NOTE 9) (NOTE 2)
(NOTES 2 4 7) GENERATORS
START START i_
(MOTES 10 & 11} NQTE || . @‘ ‘@
MOTOR ORIVEN MOTOR DRIVEN ‘ ) TURBINE DRIVEN TURINE ORIVEN A
I AUX. FEED PuM® i AUX. FEED PUMPS LAw SUCTION AUX. FEED PUMP AUX, FEED PUMP
| |FEEO SYSTEM VALVES 142 AUX (NOTE 6) FEE[) SYSTEM VALVES TURB INE
(NOTE %) | (NOTES | & 6) FEED PUMP (NOTE 5 SPEED
| CONTROL
NOT_RECUNDANT NOT_REDUNDANT,” AS' B U I L I
RESET (RLO18) 1™ ey— 33_| Westinghouse Electric Corporation
. _f!! Exn. WUCLEAR EN(RGY SYSTEML, PITTSOURGH, PA., U.S.A
RIS Is :I:' P e 35| Tme SMUPPS PROVECTS
:; ti'_! %Fe, Iv0, FUNCTIONAL DIAGAAM
l- i WL v AUXILIARY FEEDWATER PUMPS STARTLP
STANDARDIZED NUCLEAR UNIT POWER H :i!
PLANT SYSTEM PROJECTS ¢ iiﬂ A"JV?MI Jod | o ma e
SHIFT AUX. FEED UNIT: SCP SPIN: AASFED B s R 250864 —
PUMP SUCT ION STATUS: TURNED OVER TO U.E sty |4 s TR
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TURBINE POWER

_ STEAM GENERATOR STEAM GENERATOR P4
REACTPOR4 . IR CCENERATOR WM LEVEL OR S.1. REACTOR TRIP (TURBINE IMPULSE CHAMBER PRESSURE)
(TRAIN B)(SHEET 2) (TRAIN B)C(SHEET 13) (TRAIN A)(SHEET 13) (TRAIN A)(SHEET 2) r

o T@DN'E'S' BY *@ N.E.S.

BY ‘UTHERS BY * OTHERS I
PB PB
REDUNDANT 5054 506A 505C NOT REDUNDANT
| O30 o+a l'
I | — § [ N ,
! TO SS001
AMSAC
y SEE DWG.
J-1040-00007
SHEET 2
TURBINE PROTECTION TURBINE PROTECTION J
STGNALS STGNALS ®_ @"" \
(BY DTHERS) (BY OTHERS) P13 o
1
q | NOTES:
TYPICAL l | _—
(NOTE 7) | ! 1. THESE SIGNALS INDICATE THE CLOSING OF THE STOP VALVES. POSITION DETECTION IS
ACCOMPL ISHED BY TWOD CONTACTS PER STOP VALVE. ONE FOR EACH TRAIN. THE LOGIC
l ] I ] ] SHOWN IS FOR FOUR STOP VALVES.
! l 2. EXCEPT WHERE INDICATED OTHERWISE. REDUNDANCY IS INDICATED IN REGARDS TO (W)
! NUCLEAR ENERGY SYSTEMS REQUIREMENTS ONLY.
_ c-5
S TB ;37 BLOCK AUTOMATIC 70 DEFEAT 3. OPEN/SHUT INDICATION IN CONTROL ROOM FOR EACH STOP VALVE.
ENERGIZE (SHEET 4) ROD WITHDRAWAL REMOTE 4. THE REMOTE DISPATCHING IS TYPICAL. ACTUAL IMPLEMENTATION MAY NOT INCLUDE REMOTE
(NOT USED) DISPATCHING DISPATCHING. REMOTE DISPATCHING 1S NOT USED AT CALLAWAY.
MECHANTICAL ELECTRICAL I (SHEET 9) (NDTE 4) (BY OTHERS)
TRIP TRIP e e e e e e —e e - —— 5. GENERATOR MOTORING PROTECTION SHOULD NOT DEFEAT THE THIRTY SECOND DELAY.
SOLENOID SOLENDID l REDUNDANT -\ NOT REDUNDANT 6. THE REACTOR COOLANT PUMP BUS TRANSFER SHOULD BE COMPLETED WITHIN SIX CYCLES IN
—_— DRDER TO INSURE COMPATIBILITY WITH THE UNDERFREQUENCY TRIP OF THE REACTOR
[ COOLANT PUMP CIRCUIT BREAKERS. THE TRANSFER TIME LIMIT MAY BE EXTENDED ANOTHER
BY | BY 4 CYCLES TO A TOTAL OF NOT GREATER THAN 10 CYCLES. IF THE SYSTEM DYNAMICS ARE
DEPRESSURIZE DEPRESSURIZE il SUCH THAT A RCP TRIP DOES NOT OCCUR. THE 10 CYCLE LIMIT IS FOR PUMP MOTOR
OTHERS @ N.E.S. PROTECT ION.
7. THE TURBINE-GENERATOR PROTECTION LOGIC IS ONLY TYPICAL OF THE ACTUAL HARDWARE
EMERGENCY DESIGN. SEE BECHTEL DRAWINGS FOR DETAILS.
TRIP FLUID SYSTEM
8. THIS FUNCTION [S USED TO BYPASS THE REDUCED TEMPERATURE RETURN TO POWER
TYPICAL - CONTROL CIRCUITRY TO ALLOW TURBINE TESTING AND/OR TO DEFEAT THE C-16
]_— TURBINE RUNBACK ANNUNCIATOR SUCH AS WOULD BE REQUIRED DURING A PLANT COOLDOWN. THIS FUNCTION
; 4 b e g = = — VIA LOAD REFERENCE IS NOT USED AT CALLAWAY.
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O Ot Ue. INCorP
l ‘ RFE- 148%(A.
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CONTROL SWITCH TEMPERATURE RCS PRESSURE REV. [DATE |[DRAWN
(ON MCB) (NOTES 2 & 6) (NOTE 4) 4 los1101 RLW
PRESSURIZER PRESSURE o . CHKD. iﬁg'ﬁfz'
RELIEF SIGNAL ’ MAL
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‘ 1 i ] 1 | MP 00-1005A
/2 I. R N '
y ¥ v ¥ :
4 AUCTIONEER 1
LOwW i
k ) l
+P____‘__ - i
] | 1 l
: 1
ﬁ—s\\\\j ¥ | :
| ] o
| ﬂ l ) S :
[ q P=f (1) I
1 ‘ T !
- I |
§ {
} |
o — | |
| ]
+ i
______________ -
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(NOTE 3) zé§3 [:ggiT JL_T I | TRAIN “A
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: BLOCK VALVE 1-8000A RCS COLD OVERPRESSURE
CONTROL SWITCH PB PS MITIGATION ACTUATION
PCV-455A (ON MCB) 405C r' “' (ON MCB)
] A |
|DPEN!CLOS;1 (:) (2) ARM {BLOCK
(NOTE 5) /A
(NDTE 3) s
NOTES:
‘\\\ L_fﬁ
1. DELETED.
\
| o/
2. PROTECTION GRADE WIDE RANGE RCS TEMPEFPATURE STGNALS
FROM, TRALN “*A" REWATED PROTECTION SETS.
T. ANNUNCIATION IN THTE MALN CONTROL ROOM IS REQUIRED
< TO BE VISIBLE TO TRE OPERATOR AT THE MALN
i CONTROL. ROOM,.
OPEM CLOsE 4. PROTECTION GRADE WIDE RANGE RCS PRESSURE STGNAL
¥ . FROM A TRAIN * RELATED PROTECLTLON STT.
5. STATUS LIGHTS MUST BE PROYIDED FOR. ‘EA:IH PORY
BLOCYK WE AND EACH PORY BLOCK VALYE AT THE MALN CONTROL
l-E:_"(:'A:!t.‘:!a‘::~ HOT FuULl oPEM - BOARD TO LHDICATE WHEN THE VALVE 15 FULLY CLOSED
l OR. FULLY OPEN,
1 ' 6. THE RCY LOOP AMD HOT LEG OR COLD LEG ASSLGAMENTS
NOTE 5) FOR. THE WLDE RANGE RCS TEMPERATURE SIGNALS
L MUST BE CONSISTENT WLTH THE REQUIREMEWATI FOoR
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({NOTE 3N
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NOTES:

1. DELETED.

(NOTE 3) & E 1CLOSE
\
OPEN BLOCK VALVE 1-8000B
CONTROL SWITCH
| PCV-456A (ON MCB)
OPEN |CLOSE
(NOTE 5)
CLOSE

1

=

(NOTE 5)

]

(NOTE 3)

2. PROTTCTION GRADE WILIDE RAMGE RCS TEMPERATURE SLGNALS

FROM TRALN 3" RELATED PROTELTIOM SETS.

3. ANMUNCIATION IM THE MATLN CONTROL RCOM TS REQUIRED
TO BE VISIBLE TO THE OPERATOR AT THE MAILN
CONMNTROL ROOM.

4. PROTECTION GRADE WIDE RAMGE RCS PRESSURE STGNAL

RELATED PROTELTLON SEY.

5. STATUS LIGHTS MUST BE PROVIDED FOR EACH PORY
AND EACH PORY BLOCK VALYE AT THE MAIN CONTROLUL
BOARD TO THDICATE WHENM THE VAWLT 1S FULLY CLOSED
OR_ FULLY OPENMN,

. THE RCS LOCP AND ROT LEG OR, CoLD LEG ASSLIGNMENTS

FOR, THE WLIDE RANMGE RCS TEMPERATURE STGNALS
MUST BE CONSISTENT WLTH THE REQULREMENTS FOR,

FROM A TRATN “B¢

RVLULIS AND PAaMS.

| A, W N ATATAY. N A
TV UL AL A A g

STANDARDIZED NUCLEAR UNIT POWER
PLANT SYSTEM PROJECTS

UNIT: SCP SPIN: AASFED-04
STATUS: TURNED DVER TO U.E
SHOP ORDER: 300 ITEM: 9-1

o

REFERENCE DWG:
WESTINGHOUSE ELECTRIC CORP.

DWG. NO. 7250064 SHEET 18

DRAWN (DATE)

N/A

CHKD. (DATE)

N/A

SURPV. (DATE)

N/A

FUNCTIONAL DIAGRAM
PRESSURIZER PRESSURE RELIEF
SYSTEM (TRAIN B)

APPD. (DATE)|LOCATION

N/A

CALLAWAY PLANT

T G 72500645018 |

B




: | T | s | 3 ¥ 4 , 3 f 2 1
EAM RESET CONTAINMENT NARROW RANGE STEAM GENERATOR WATER LEVEL{(TYP. SEE TABLE))
(NOTE 7) PRESSURE — S ~ ! PROTECTION CABINET # |
SG2 63 SG4
TEST |NoRMAL
( PB) 4. 4 o e 2 3 4
' i ] NORM ADV NORM ADV NORM ADV NORM ADV
T @& : : (s /6
! 529F ' 239 ' 22 4F 1 LB-551F | LB-551A | LB-519F | LB-5198 | LB-518F | LB-518B | LB-517F | LB-517B
| R } = | T | 1
| 2 LB-529F | LB-529B | LB-552F | LB-552A | LB-528F | LB-5288 | LB-527F | LB-527B
LB T 2 . 3 LB-539F | LB-539B | LB-553F | LB-553A | LB-538F | LB-5388 | LB-537F | LB-537B
D 551A 5298 539 554A
A & ! 4 LB-554F | LB-554A | LB-549F | LB-549B | LB-548F | LB-548B | LB-547F | LB-547B
CTMT PRESS PBI3TE PBI36E PBI35E PBI34E CMP 9i- 100 8.
e anl REV. DATE
5 | 120202
A 9 DRAWN|CHKD. [SUPV.
RLW | MAL | TWS
LENDTE 6) INCORPORATE
RFR—21998A
REV. DATE
6 | 010306
A— DRAWN|CHKD. | SUPV.
JHK | MAL | TWS
I L INCORP.
| REV. DATE
7 | 092806
DRAWN|CHKD. | SUPV.
RLW | EWM | TWS
INCORPORATE
~ AC 06-000149,
RFR 200606779
C
(NOTE 2) l
wielly
l (NOTE 3) I
| STEAM GENERATOR LOW-LOW WATER | LEVEL REACTOR TRIP
Vg /N \
I LOOP 1 Cfﬁ%ﬁﬁf::"‘zfix Logp 3 op 4 X
C A o C LA T\
(NOTE 2) l ( 7 (NOTE 29 (NOTE 4) (NOTE )
_)INOTES' - — A — 1 S 111 IV I 11 IT1 | IV 1 11 111 IV I I IIII IV
: — | — == | ~ - —
1.THE ENVIRONMENTAL ALLOWANCE MODIFIER ON THIS SHEET IS APPLICABLE NARROW RANGE E‘T < ¢ 1<) (cfe ¢ ey < LQJ""” E ¢ B ¢ < LEJ"T iy
TO CALLAWAY UNIT 1 ONLY. STEAM GENERATOR . | |
SEE SHEET 7 FOR THE STEAM GENERATOR LOW-LOW WATER LEVEL REACTOR WATER LEVEL #A % OA() A Q-A Oﬂ OA Oﬁ OA A\
TRIP LOGIC APPLICABLE TO WOLF CREEK UNIT 1. 5 5 5 6 6 7 7 ] 7 7 8 { 38 8 8
2.THIS LOGIC 1S SPECIFIC FOR PROTECTION SET I. IT IS TYPICAL OF THE O @ (T @'7 ' (T T @-? T @—0 T O, O 4 @\"‘ D
LOGIC IN PROTECTION SETS [I. III, AND IV. BISTABLE TAG NUMBERS ARE
FOR PROTECTION SET I ONLY.
3.THIS LOGIC 1S REDUNDANT AND IS PERFORMED IN THE SSPS. & @ @ @ | | L
4.L0GIC INPUT COMES FROM THE{(EAMYLOGIC IN THE OTHER PROTECTION SETS. _ i
5.0NE COMMON ANNUNCIATOR WINDOW FOR EACH STEAM GENERATOR IS SHARED WITH
ALARMS GENERATED IN THE OTHER PROTECTION SETS.
6.0NE COMMON ANNUNCIATOR WINDOW IS SHARED WITH ALARM GENERATED IN THE
g | OTHER PROTECTION SETS. 5 /4 > /2 5 /4 2/4 |
7.THE EAM RESET CONSISTS OF FOUR SWITCHES LOCATED IN THE PROCESS CABINETS.
ONE PER PROTECTION SET. MOMENTARY ACTUATION MAY BE REMOVED PROVIDED THE
ADVERSE ENVIRONMENT STEAM GENERATOR LOW-LOW WATER LEVEL SETPOINT IS
ENABLED WHENEVER THE SWITCH IS IN THE TEST POSITION. 10 SS001
AMSAC
SEE DWG. J—1040-00007 SHEET 2
oy g } e g R C——2
¢ (] C ]
i
Y -
":
i ;
ERE
b A
Tagt
AUXILIARY FEEDWATER PUMP
START-UP LOGIC &
FEEDWATER ISOLATION
REACTOR TRIP (SHEET 15)
(SHEET 2)
A —
— Westinghouse Electric Corporation
TOLERAHCE & MACHINE MOTES | WATER REACTOR DIVISIONS - MONROEVILLE PA. U.S.A.
rmmmcmmnm TITLE SNUPPS PROJECTS
CunifaRCea.
WESTINGHOUSE PROPRIETARY DATA | T AT A Cot o 114 SamEE FUNCTIONAL DIAGRAM
THIS DAQCUMENT CONTAINS PROPRIETARY INFORMATION OF THE ‘ TWAidED 4 ™ YA ENVIRDMENTAL ALLUWANCE MODIFIER
WESTINGHOUSE ELECTRIC CORPORATION WATER REACTOR DIVISIONS.
IT IS TRANSMITTED TO YOU IN CONFIDENCE AND TRUST. AND IS TO m:ﬁ #Nea . 9 ST SCALE
BE RETURNED UPON REQUEST. ITS CONTENTS MAY NOT BE DISCLOSED TermTEREmmaAmmes STANDARDIZED NUCLEAR UNIT POWER
IN WHOLE OR IN PART TO OTHERS OR USED FOR OTHER THAN THE PLUT QB ...........ooormenieimscsicacaneens. Z 2 00 | | THIRD ANGLE PROJECTION PLANT SYSTEM PROJECTS DRAWING NO. REV. D N TS DR LNG H—S—G—B—GH
PURPOSE FOR WHICH TRANSMITTED WITHOUT THE PRIOR WRITTEN . !
; i _. UNIT: SCP_ S.0.: 300 SPIN: AASFED REV. ,
PERMISSION OF THE WESTINGHOUSE WATER REACTOR DIVISIONS. @ g STATUS: TURNED OVER TO U.E. 7250D64 SO1 9 7 STMENS LONS IN INCHES SHEET SI IEE:F 49
&

3

I 1




\

4026-50

Al - NEUTRON FLUX DIFFERENCE BETWEEN UPPER AND LOWER LONG
[ON CHAMBERS

L A, - LIMIT OF f(AI) DEADBAND

B;, B, - SLOPE OF RAMP; DETERMINES RATE AT WHICH FUNCTION
REACHES IT'S MAXIMUM VALUE ONCE DEADBAND 1S EXCEEDED

c - MAGNITUDE OF MAXIMUM VALUE THE FUNCTION MAY ATTAIN

NOTE: f(Al)=0 FOR OPDT FOR ALL INPUT VALUES.

REV OL-12
11/01

CALLAWAY PLANT

FIGURE 7.2-2

SETPOINT REDUCTION FUNCTION
FOR OVERPOWER AND OVERTEMPERA-
TURE AT TRIPS




MECHANICAL LINK MECHANICAL LINK
AND BARRIER AND BARRIER
MAIN CONTROL | MAIN CONTROL
BOARD | BOARD
!
RESET (A) TRIP (A) RESET (8) TRIP (B) TRIP (A) l TRIP (B)

> - ——p— = — - - e e i = e B
MOMENTARY MOMENTARY l MOMENTARY MOMENTARY MOMENTARY MOMENTARY
! l
1 |
RESET REACTOR RESET REACTOR
TRIP (A) TRIP (B)
@
\ ] Y Y
REACTOR TRIP (A) ARD REACTOR TRIP AND REACTOR TR!P AND REACTOR TRIP 8 AND
SHUNT COIL TO (A) UNDERVOLTAGE COIL SHUNT COIL TO ( ) UNDERVOLTAGE COIL
REACTOR TRIP SWGR T0 (A) LOGIC CABINET, REACTOR TRIP SWGR T0 (8) LOGIC CABINET, Rev. OL-0
SSPS SSPS 6/86

CALLAWAY PLANT

FIGURE 7.2-3

REACTOR TRIP/ENGINEERED SAFETY
FEATURES ACTUATION MECHANICAL
LINKAGE




Definition

Hand Switch input to logic

Process Switch input to logic

Output exists only when all inputs are present
Output exists only when one or more inputs

are present

Qutput exists only when input is not present

Output exists only when input has been
continuously present for a preset time and
remains present

Output exists only when input 1s present and
tor a preset time after the input 1s not
present

Set output exists when set mput s present &
continues untit the reset input is present.
Reset output exists only when set output is
not present,

Output exists only wher at least A out of B
nputs are present

Output exists under speciai conditions not
otherwise noted.

Digital output exists only when input s lower
than setpoint

Digital output exists only when mput s higher
than setpoint

Output s electrically isolated from input

Test signal can be inserted manually in place
of normal signal

RED (R} Operating
GREEN (G) - Not operating

~ref. J-0
AMBER (A) Warning, take note \ce J-0601
WHITE (W) Advisory information

Input to annunciator

Input to computer

Resultant action intiated by loy.:
Logic continuation

DRAWING NUMBERING

Numbermg contorms to Bechtel Engineering
Procedure 6-€. Sheet numbers correspond to
mnstrument loop numbers.

Function

MANUAL INPUT

PROCESS INPUT
AND

OR
NOT
ON DELAY

OFF DELAY
{TIMED MEMORY)

MEMORY

COINCIDENCE MATRIX

SPECIAL

LOW BISTABLE

HIGH BISTABLE

ISOLATION
TEST DEVICE

LIGHT

ANNUNCIATOR
COMPUTER
OUTPUT ACTION
CONTINUATION

®
1
Y
L/
[
L/
D
R
Afa—
<L SP
{7156}
¢
TEST

General Notes

1. Logic symbels represent system functions and do not necessarily dupiicate cir-
cuit arrangement or devices. Logic diagrams do not inherently imply energized,
de-energized, or other circuit operation states.

2. Process equipment will change state when a change 1s initiated, and will

remamn n tius sate untl a change to another state is initiated.

Process equipment will remain in, or return to, the original state after a

loss and restoration of power, unless otherwise noted.

A, Interent equipment interlocks such as circuit breaker trip free and reversing
starting cross interlocks are not shown,

H. Some protection actions are shown also as start premissives. Trip-free design
prevents equipment operation when a protection action exists, even if a start
permissive 1s not provided.

6.  Final instrument setpoints are shown elsewhere. Setpoints shown on control
logic diagrams are approximate.

7. See electrical drawings for details of equipment electrical overcurrent, short
cireuit, and differential protection and space heaters.

8.  Tne memory, reset, and start premissive logic associated with the operation of
electrical protection devices 1s not shown. Electrical auxiliary system
breakers are reset by operation of the control room switch to trip. Mechanical
auxihiary system circuits are reset by operation of a switch at the
switchgear or motor control center.

a

9. The test control switches at the switchgear which function only when a circuit

breaker 15 s he test position are not shown.

10. Al circuit cor trols, except interlocks with other equipment, function when a
cucuit hreaker 15 in the test position to allow circuit testing.

11, The logic to show that valve and damper position lights are both on when the
equipment 1s in a intermediate position is not shown.

12, Lyt and .orque switches to stop valve and damper motor actuators at the end
o! travel are not shown on the logic. The valve type and required actions
will be noted on the diagram when available.

13. Solenoid pilot operated valves are held in position by limit switches {or
relays) unless otherwise noted.

000 - Local in main control room
% 001-099 - Main contro! room panel ref. dwg. 10466-J-043621)
S oo ~ Local n field
> Z 101 89y Field control panel (ref. dwg. 10466-J-0650)
3 900-999 Plant computer
2 $ i1C 480 V Load center
8 ?3 MCC Motor control center
— << SWGR Switci.gear
Rev. OL-0
6/86

CALLAWAY PLANT

FIGURE 7.3-1
ENGINEERED SAFETY FEATURES
ACTUATION SYSTEM (BOP)
(SHEET 1)
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CONTAINMENT PURGE_ISOLATION

GYRT2E
{SECARATION (RO v)
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(SEPAAATION SRS )'

CONTROL.
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~<’D" i

croal
{semRaTION
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-
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ON_ |SOLATION
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TEST s TEDT
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AL ‘\L‘ ARSI L *
ACTUAT N ACTULATKON
CEPARETION (SEPARMATION

c.woup 1) GROWR )

=tk 6

)

>

TES:

L FOR LEGEND OF SYMBOLS |, SEE SHEET 1.

ZOSIKGNAL ISOLATION 1S TO BE PRIVIDED
BY THE SELLER FOR ALL AMNALINCIATOR
AND COMPUTER INPUTS.

» * BUVER SU??L!ED

4 GIIZ CONTAINMENT ATAA
RAmA-nON MONITOR (A

RT3 CONT, MENT ATI(WO)S"&OERE

PHERE F

DIATION M()

[ YRYZZ (osnmr«crn PURGE
Tosd Mou TOR(EXHALIZT  ENGLLARGE)

T c.mss NMENT PURGE ATION
MORNITOR ; ERHAUST DITCHARCE

T8 COMNTROL ROOM AIR INTAK
seous RACHOAC TIVE AMONITOR, Z\\

3¢ CONTROL ROOM AR INTAKE
GASEOUS RA.D‘OACYNE AMONITOR. {(8)
0. FPULS PRESSUR FOR, TRIP
OF MAIN FEED PuMP )

o ALDULIARY FEEDWATER
m».v?n%vm GEPARATION (SEPARATION m

ecri il ke
(semau'o)r« o niz,
Gk NN GO

GROUF 4—) SAL T W
sa’ntpm

vt
i
-

~ : _Q‘ 70

TO ALTUATION

O
(BEPARATION GRS 1)
(APP A BHERT )

AANUIAL, -
ACTUAT ION

(sEPAR AT
GROUP | ;

LR B AW
(sepm».rm
GROUP 43

I

HECPHDe PRESSURE SWITC L FOR TRIP
OF MAIN FEED PUMP (A)

1ZHPRES PRESTAME SWITCH FOR TRIP
OF MAIN FEED PUMP (8)

H et PRESSURE SWITCH FOR TRiIP
OF MAIN FEED PUMP (B}

Au} FEtD\\wO‘ER

ﬁ wvzs ».cmxnm

Lo s
WALNVES ACTURKIION
-~ SEEYS

TO
A FETD WRTER
DUk SUCTON
» \A\,\!E} ;‘(_YUAYW

aEETD

OPEN BSTEAM SUPPLY

ATEAM GESERATOR STEAM GELESATOR

Ba an 5t STEAM QENERATOR LOW~LOW E
LEVEL SHKaNAL.

CONTROL, FOOM.
VENTR AT ION

SOLATION
(SEPARAT N GROUP 1)

FUEL. BUILDING VENTILATION

N YL Y STEAM G»ENERATm LOW ~ LOW
LEVEL S

A5 STEAM G.GMERATOR LR L OW
LEVEL SIGNAL N TWO sTEAM c.eueumu%
1T BALSA STEAM GENERA
LEVEL SIGNAL N Ym STEAM aenmm
B WIT LOSS OF POWER SIaNAL
R SATIZLOSS OF POWNER SHGaNAL
BAGHTZT FUEL ocsu.owe RADIATION

GGHT,
MORITOR (A
YENTU. ATION _.. T4, 0aRTes FUEL BUILDING RADIAT KON
IS OLMTION . MONITOR ( )
{SEPARATION GROUR 4) ZZCroA 15 COMTANMMENT
T ———————e SIONAL; PHAGE A
e — zzcavus cs TONTROL,. AOOM VENTRATION
TGN BIONAL
2*“ IS SAFETY WITELCTION SWUNAL. .

BOLATION

ISOLATION

acur 7™
(sEPaRLT

[~ Te WI_y]

TEST

L 3 4

(SEP AR MM

LS. SYSIMLE “TRIP® LIGNTS MRY 66 LOCATED D

OM THE BISTABLES.
26. AMSAC INPUTS ARE ISOLATED
BY RELAYS
27. CPIS actuation logic shown maybe
blocked during CORE ALTERATIONS or

movement of irradiated fuel assemblies
within containment.

aGRTZE"™
RO &)
YEST

ar,

FUEL BUWLDINNG.

MANUAL ACTUATION™  manuaL ACTUATIONY
\('D,—“ (SEPARATON GACUR Dbsymno:nou GROUP 4}
A

-~ L

CALLAWAY PLANT

< FIGURE 7.3-1
O—— LOGIC DIAGRAM
_ 3 ENGINEERED SAFETY
FeToaTion FEATURES ACTUATION

8

o

MG ARY VALYES TO START BLOWODOWH AMID  BLOWDNMAL AND VENTUANON VENTILATION
Mﬁff,’i ‘22';’ b FEECWATER Pumaé TURBINE DRIVEM JAMPLE JSOATION SAMAE THOLATCM 130LATION SOLATION
CEE AT e 3 START MUK FEEDWRTER Pusal (SSRARATICN GROUP ( SERMRAT i GROUS (sEPARATION (SEPARATION SYSTEM (BOP)
v sTART (SEPRRATION CROW 4) (SEPRAPATION GROUP ) ) o)) GROUP &) (SHEET 2)
{BEPARATION GROWS ) — —— e —— )
ATION REV. 14 5/12
¥ : | ;




*
ALPT37 ALPT38¥ ALPT39 * »
( SEPARATION GROUP | ) ( SEPARATION GROUP 2) ( SEPARATION GROUP 4) NOTES:
¥
* * l. FOR LEGEND OF SYMBOLS
SEE SHEET |.
TEST TEST 2. SIGNAL ISOLATION 1S TO
S TEST BE PROVIDED BY THE
SELLER FOR ALL
L s.pP L S.P L sp. ANNUNCIATOR AND
NI N - COMPUTER INPUTS.
*® _@ @ 3 % BUYER SUPPLIED
7N /N NN 4 ALPT37, ALPT386,6 ALPT39
| PRESSURE TRANSMITTERS
— FROM AUX. FEEDWATER FOR FEEDWATER PUMP
MOTOR DRIVEN HEADER LOW SUCTION
ACTUATION (GROUP 4) PRESSURE.
| (PPASHTANT) S PSS T oS
ISTABLES.
— FROM AUX. FEEDWATER S
L MOTOR DRIVEN
ol ol lo o ACTUATION (GROUP 1) 0o
Q ol lo o)
a9 e ¢ * (APRA.SHT2) (A-T) of 19 19 W ’
FROM I - I I -
MANUAL — |2/ % ‘ L— FROM AUX. FEEDWATER
ACTUNTION TURBINE DRIVEN
AND RESET , FROM AUX FEEDWATER ACTUATION ( GROULP 2)
BUTTON TURBINE DRIVEN (APP A 5HT.2) (A-6)
(SEPARATION ACTUATION (GROULP 2)
aroup ) T | (APP A SHT.2)(A-0) [
(APR A sHT2) |5|R RIS
(B-7) * *
. — O x
<> @’ N~ -——-—@ L FROM MANUAL ACTUATION AND
A /RQ RESET BUTTON ( SEPARATION
GROUP 4) (APP A oHT 2)
TRANSFER AUX. FEEDVWATER TRANSFER AUX. FEEDWATER (B-7)
PUMP SUCTION PUMP SUCTION
: TO ESW TO ESW REV OL713
SEPARATION (GROUP | 05/03
) (SEPARATION GROLP 4) CALLAWAY PLANT
FIGURE 7.3-1
LOGIC DIAGRAM
ENGINEERED SAFETY
@fg FEATURES ACTUATION
SYSTEM {BOP)
(SHEET 3)




6894 -4

ANALOG TESTING ﬁ.{ l MASTER RELAY TESTING
e *1

LOGIC TESTING FINAL DEVICE OR ACTUATOR TESTING
- — - et —i
BISTABLE INPUT |—am] LOGIC CIRCUIT | ] MASTER RELAY i SLAVE RELAY - SSkEcg;D
|| MOTOR STARTERS |~ ]  MOTOR OPER.
VALVES
A SOLENOID
Lamd SLAVE RELAY — - VALVES

a1  SLAVE RELAY P BREAKER e PUMP MOTORS

lai SLAVE RELAY - ACTUATORS

Lam4  SLAVE RELAY - ACTUATORS
Rev. OLO
6/86

CALLAWAY PLANT

FIGURE 7.3-2

TYPICAL ENGINEERED SAFETY
FEATURES TEST CIRCUITS




TEST LIGHT DS*
DEV 3

O—®—O
©

GENERAL NOTES: ™

856556-103

I. CIRCUITRY AND HARDWARE FOR REDUNDANT PROTECTION TRAINS
"A" AND "B" TEST CABINETS ARE DUPLICATE EXCEPT AS NOTED

A - TRAIN "A" ONLY
B - TRAIN "B" ONLY

2. IN DETAILS A & B THE SYMBOL * REPRESENTS THE SUFFIX
NUMBERS OF THE DEVICE REFERENCED.

EXAMPLE:

(®

o

K!k

- SPS RELAY, K601,

K602, ETC.

ILLUMINATED PUSHBUTTON SWITCH K(0) - OPERATING COIL
WITH 28V LAMP NO. 327 gia) ] §$2E$E§$|;WITCH $802 |
EXCEPT AS NOTED - ’ » S834 ETC.
( ) K8* - STC RELAY, K81, K817, ETC.
REAR OF PANEL DS* - STC LIGHT, DS8009, DS8077, ETC.
' 2 3. "DETAIL A" & "B" TYPE CIRCUITS ARE DETAILED ON THE

SCHEMATICS. "DETAIL B" CIRCUITS WILL BE SUBSTITUTED
FOR "DETAIL A" CIRCUITS WHERE REQUIRED.

3 LOCATION LEGEND

SOLID STATE PROTECTION SYSTEM
SAFEGUARDS TEST CABINET

SWGR, MCC, AUXILIARY RELAY RACK, ETC.
AUXTLIARY SAFEGUARDS CABINET

-
=3
'

KEY
CONTACT LOCATION SCHEME

'z

et

<>
]

-

TYP. TERMINAL NUMBERS 4

TYP.
/TERMINAL
NUMBERS

4
ol T 2
STC |
JSO! J802 STCQ(t) STC
k8" | 5
LZZI RESET DS

L2
= W DS = b
& 821 | s1CQ(2) "3+ |siC . LZZI RESETT $82I
~ K8* =| sps 2| sp K8*
o z " = (ST ALL VARISTORS ]:
3 d802 S Q ARE STC Y us02 ¥ o
S J kS —| 3B8 GEV I 30LA20A JWI =
sps STC ¢ (3) (4) |STC @ (7) (8) sPs 0
X X Q
ALL VAR ISTORS
- | @ - @ ! ARE GEV130LA20A

y (N) Y
.

A
DETAIL A TYPICAL PROTECTION ACTUATION CIRCUIT BLOCKING SCHEMES
(CONTACT CLOSURE FOR ACTUATION)

J
DETAIL B TYPICALYPROTECTION ACTUATION CIRCUIT BLOCKING SCHEMES
[CONTACT OPENING FOR ACTUATION)

Rev. OL-0
6/86

CALLAWAY PLANT
FIGURE 7.3-3

*DETAILS A AND B OF THIS FIGURE ARE NOT TO BE CONFUSED WITH

ALPHA DESIGNATION OF LOGIC TRAINS A AND B.

ENGINEERED SAFEGUARDS TEST

CABINET (INDEX, NOTES AND
LEGEND)




8555-106

MCE
CLOSEST
TO RHR SPRING RETURN OPEN AUTO CLOSE
TO AUTO FROM
PT BOTH SIDES
405 VALVE NOT
RCS HIGH PRESSURE FULL CLOSED

RC3 HICGH PRESSURE"®

RECIRCULATION LINE _
SOLATION VALVE CLOSED A

RHR PUMP/RWST |SOLATION
VALVE CLOSED

SUMP LINE [SOLATION
VALVE CLOSED

* ALARM SETPOINT
*" PREVENT OPEN SETPOINT

| '
CONTROL

Y

OPEN VALVE ROOM ALARM ([ 0SE VALVE

NOTE: LOGIC FOR VALVES [N EACH FLUID SYSTCM TRAIN IS IDENTICAL

Rev. OL-4
6/90

CALLAWAY PLANT

FIGURE 7.6-1 (SHEET

1)

LOGIC DIAGRAM FOR OUTER
RHRS ISOLATION VALVE




13,597-56

MCB
CLOSEST
TO RCS SPRING RETURN OPEN AUTO CLOSE
TO AUTO FROM
pT BOTH SIDES
sos VALVE NOT

RCS HIGH PRESSURE®

RCS HIGH PRESSURE™"
RECIRCULATION LINE
ISOLATION VALVE CLOSED

RHR PUMP/RWST |SOLATION
VALVE CLOSED

SUMP LINE [ISOLATION
VALVE CLOSED

* ALARM SETPOINT
** PREVENT OPEN SETPOINT

FULL CLOSED

OPEN VALVE

Y v
CONTROL CLOSE VALVE
ROOM ALARM

NOTE: LOGIC FOR VALVES IN EACH FLUID SYSTEM TRAIN IS IDENTICAL

Rev. OL-a
6/90

CALLAWAY PLANT

FIGURE 7.6-1 (SHEET 2)

LOGIC DIAGRAM FOR INNER
RHRS ISOLATION VALVE




Control Board Switch Maintain Close,

Spring Return From Open to Auto

Safety Injection System
— Unblock Pressure Signal
{From RCPS)*

J—_ Safety Injection Signal

OPEN AUTO CLOSE
Safety Injection Signal ——
AND
y y
AND
Open v Close

ACCUMULATOR ISOLATION VALVE

*This intertock indicates the method of applying automatic opening of the valve, whenever the RCS pressure
exceeds a limit. This signal automatically occurs at RCS pressures above the S| unblock pressure used

to derive P-11.

Rev. OL-0
6/86

CALLAWAY PLANT

FIGURE 7.6-2

FUNCTIONAL BLOCK DIAGRAM
OF ACCUMULATOR ISOLATION VALVE




13.597-37

RWST LEVEL CHANNEL BISTABLES

|') NORMALLY DE-ENERGIZED

2) DE-ENERGIZED ON LOSS OF POWER

3) TRIP SIGNAL PROVIDED WHEN ENERGIZED
4) ENERGIZED ON LO-LO-I SETPOINT

PROCESS
LB LB CONTROL
CABINETS
I JL0-LO-1 II] LO-LO-1 IIT{ LO-LO-I IV | LO-LO-|
YV V]
m' J/ ¢
3/
@

SOLID STATE
PROTECTION

CABINETS

TRIP SIGNAL TO TRIP SIGNAL TO
AUTOMATICALLY OPEN AUTOMATICALLY OPEN
SUMP 1SOLATION VALVE SUMP ISOLATION VALVE
8811A 88118
[CON'T ON SHEET 2) (CON'T ON SHEET 2)
NOTE: WHEN 8811A IS FULL NOTE: WHEN 8811B iS FULL
OPEN. RWST VALVE (TO OPEN, RWST VALVE (T0
RHR PUMP) 8812A WILL RHR PUMP) 88128 WiLL Rev. OL-0
CLOSE (SEE SHEET 3) CLOSE (SEE SHEET 3) 6/86

CALLAWAY PLANT

FIGURE 7.6-3 (SHEET 1)

SAFETY INJECTION SYSTEM RECIR-
CULATION SUMP AND RHR SUCTION
ISOLATION VALVES




8555-108

SPRING RETURN
VALVE CLOSED 10 N OPEN AUTG CLOSE MCB
RHR INNER 1SO

VALVE cLosep LN 1 R | MCB

RWST /RHR
SUCTION 1S0.
VALVE CLOSED

L rTRIP SEUE:

Y | FroM 2/4
| RWST LO-LO-1!
@ | LEVEL SIGNALl
| (CON'T FROM
L SHEET 1) |

Y

VALVéNTERLOCK TABLE CLOSE VALVE
INTER= 881 1A 8811B
LOCK WITH
RWST/RHR PUMP
SUCTION 150, 8812A 88128 TB-TEST BUTTON
| yALvE LMT SWsl | LMT SWxI
RHR INNER 8702A 87028 OPEN VALVE
1SO. VALVE LMT SW#2 | LMT Swx | -
RHR OUTER 870TA 37078 APPLICABLE VALVE
1S0. VALVE LMT SW#| LMT SW#2 DESCRIPTION
TRAIN A 8 SUMP TO =| RHR PUMP |[88I1A
SUMP TO =2 RHR PUMP |88IiB

LIMIT SWITCH #1 1S THE NORMAL POSITION SIGNAL AND IS USED FOR POSITION SIGNALS
BETWEEN VALVES ASSIGNED TO THE SAME TRAIN.
LIMIT SWITCH #2 IS THE STEM MOUNTED POSITION SWITCH AND IT IS USED FOR

POSITION SIGNALS BETWEEN VALVES ASSIGNED TO OPPOSITE TRAINS. Rev. OL-0

6/86
CALLAWAY PLANT

FIGURE 7.6-3 (SHEET 2)

SAFETY INJECTION SYSTEM
RECIRCULATION SUMP AND RHR
SUCTION ISOLATION VALVES
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@ SUMP SUCTION
|SOLAT | ON
SPRING RETURN TO AUTO BOTH SIDES VALVE OPEN

MCB OPEN AUTO CLOSE

SUMP SUCT ION

ISOLAT | ON
VALVE Y ¥
CLOSED
TB-TEST BUTTON
OPEN VALVE CLOSE VALVE
INTERLOCK TABLE APPLICABLE VALVE
VALVE DESCR !PT ION

INTER- 8812A | 88128

LOCK WITH RWST TO 1 RHR PUMP 8812A

SuMP 150L. VAL.Ju 28 BB 8, RWST TO #2 RHR PUMP - 88128

TRAIN A B

LIMIT SWITCH =1 IS THE NORMAL POSITION SIGNAL AND 1S
USED FOR POSITION SIGNALS BETWEEN VALVES ASSIGNED

TO THE SAME TRAIN.
Rev. OL-0

6/86

CALLAWAY PLANT

FIGURE 7.6-3 (SHEET 3)

SAFETY INJECTION SYSTEM RECIR-

CULATION SUMP AND RHR SUCTION
ISOLATION VALVES




REV. |DATE |DRAWN
3 62200 MAL
CHKD. | SUPV.[APPD.
SKC | AMR | N/A

REFLECTS
TURNOVER TO
PCV-455A WIDE RANGE RC3 WIDE RANGE e
CONTROL SWITCH TEMPERATURE RCS PRESSURE REV. |DATE |[DRAWN
(ON MCR) (NOTES 2 & 6) (NOTE 4) 4 1051101 RLW
PRESSURIZER PRESSURE B . CHKD. iﬁ%'ﬁTZ'
RELIEF SIGNAL ’ MAL
(SHEET 6) -OPENEAUTDICLUSE] I I 1 I INCORP.
‘ 1 i ] 1 | MP 00-1005A
/2 R N '
y ¥ Y ¥ ;
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|
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1 1] | 7 :
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- I |
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+ |
______________ _.l
(NOTE 3)& @ CLOSE ’"—'""-—_‘;
QPEN ' J,_ | ' TRAIN “A
: BLOCK VALVE 1-8000A RCS COLD OVERPRESSURE
| CONTROL SWITCH PB P MITIGATION ACTUATION
PCV-455A (ON MCB) @J" __j_ (ON MCB)
|OPEN[CLOSE] @ @ ARM {BLOCK
(NOTE 5) ﬁ A
(NOTE 3) 4
NOTES:
*\\\ L_
1. DELETED.
A | /
' 2. PROTECTION GRADE WIDE RANGE RCS TEMPEFZATURE STGNALS
FROM, TRALN “*A" REWATED PROTECTION SETS.
T, ANNUNCIATION TN THT MALN CONTROL ROOM 1S REQUIRED
L 4 TO BE VISIBLE TO TRE OPERATOR, AT THE MALN
i CONTROL. ROOM..
orPEM CL.O5E 4. PROTECTION GRADE WIDE RANGE RCS PRESSURL STGNAL
¥ . FROM, A TRAIN * RELATED PROTECTLON STET.
5. STATUS LIGHTS MUST BE PROYVIDED FOR. EA:IH PORY
AND EACH PORY BLOCK VALYE AT THE MATN CONTROL
?t:oc.mov:\.ve. NOT FULL OPEN | BOARD TO LHDICATE WHEN THE VALVE 1S FULLY CLOSED
SC l OR. FULLY OPEN,
1 -z 6. THE RCYS LOOPF AND HOT LEG OR, COLD LEG ASSLGMNMENTS
(NOTE 5) FOR. THE WILDE RAMGE RCLS TEMPEAATURE SIGNALS
MUST BE CONSISTENT WLTH THE REQUIREMEWTI Fo

RVLIS AND PAMS.

A

({HOTE 3N\

REFERENCE DWG:

WESTINGHOUSE ELECTRIC CORP.
INDUSTRY SYSTEMS DIVISION
DWG. NO. 7250064 SHEET 17
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