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WITH ACTUATION
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DESCRIPTION

A DEVICE WHLCH PRODUCES AN OUTPUT
WHEN ANY ONE [NPUT (OR MORE) EXISTS,

DEVICE WHLCH PRODUCES AN QUTPUT ONLY
EN'THE INPUT DOES NOY EXIST.
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N EVERY [RRUT EXIS TS,
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& DEVICE HAVING RETENTIVE MEMORY AND
ACTURTION SIGNAL BLOCK LOGIC FUNCTIONS
S TNDICATED BY THE DI AGRAM BELOW.
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ADDI TIONAL SYMEOLS.

@ “———  INSTRUMENT CHANNEL B1STABLE

QUTPUT INDICATOR

£LOGIC "1 WHEN THE MENSURED
R THAN THE SETPOINT VALUE.

BISTABLE OUTPUT 15 8 LOGIC *1' WHEN THE MEASURED
PARAEYER YL VA rhatSHE skroBTY VAR

LT BESTABEE BUIVTS A0 G L BHENTEE LERSRED e ren
DEVIATES FROM THE NORVAL VALUE BY MORE THAN THE SETPOINT AMOUNTS

SAME AS ABOVE EXCEPT WITH AN AUTOMATICALLY
ADJUSTED SETROINT:

B
IR Wiy

NON- INSTRUMENT BISTABLE

SAME AS ABOVE EXCEPT WITH REOUIRED MYSTERESIS.

QUTPUT INDICATOR (SAVE AS EXPLAINED ABOVE)

ALARM ANNUNCIATOR ( ALARMS ON THE SAME SHEET WITH THE SAME
2 SUBSCRIPT SHARE A COMMON ANNUNCIATOR WINOOW

REACTOR TRLP *FIRST OUT* ANNUNCIATOR

TURBINE TRLP *FIRST OUT* ANNUNCIATOR
INDICATOR LAV

A - ACTUATION STATUS LIGHTS, T
P - PERMISSIVE STATUS LIGHTS,

TRIP STATUS LIGHTS,
& - BYPASS STATUS LIGHTS

COMPUTER INPUT

LOGIC [NFORMATION TRANSMISSTON
ANALOG [NFORMATLON TRANSMI S510N

ANALOG DI SPLAY
1 - ANALOG [NDICATOR,
R3 - RECORDER 3 PEN,

R - RECOROER, A2 - RECORDER 2 PEN.
R8 - RECORDER 8 POINT

ANALOG SUMYER

DEVICE FUNCTION LETTERS ANO NUMBERS
FB FLOW CHANNEL

LB LEVEL CHANNEL

NG NUCLEAR CHANNEL

PB PRESSURE CHANNEL

FC RADIATION CHANNEL

B SPEED CHANNEL

T8 TEMPERATURE CHANNEL

28 POSITION CHANNEL

20 ELECTRIC OPERATED VALVE
27 UNDERVOLTAGE RELAY

33 POSITION SWITCH

52 AC CIRCULT BRESKER

€3 PRESSURE SWITCH
7 LEVEL SWITCH
80 FLOW SWITCH
Bl UNDERFREQUENCY RELAY

GENEREL NOTES 1 FOR ALL SHEETS) 10X
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UareS ARE NOT RED CONTROLS DO NOT HAVE REDUNDAT ACTUATORS, BT DO MAVE REOUNDANT CONTACTS X !
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T oare 0PRSS TN BN SOLATER EIRCY TP THE con- L Gl CATORS. "CONCROLLERS, AND HAMUALCAUTD STaTI OKGY Uil (R ARE MOURTED. ON' TWE al 1l CONTROL BORAD. aR PRESSUR) ZER HEATER COMTROL 12 11212121212 o
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MANUAL TRIP SIGNAL (SHEET 3)

NEUTRON FLUX TRIP SIGNALS
(SHEET 31

PRIMARY COOLANT SYSTEM
TRIP SIGNALS (SHEET 51

PRESSURIZE8 ThIP SIGHALS
(SheeT

STEAM GENERATOR TRIP SIGNALS
(SHEET 7)
SAFETY INJECTION SIGNAL (SHEET 81

TURBINE TRIP SIGNAL (SHEET 16)
SOLID STATE PROTECTION SYSTEM

MANUAL TRIP SIGNAL (SHEET 3

NEUTRON FLux TRIP SIGNALS
VSHEET

PRIMARY COOLANT_ SYSTEM
TRIP SIGNALS (SHEET &)

PRESSURI ZER TRIP SIGNALS
(SHEET ©)

STEAM GENERATOR TRIP S1GNALS

CSHEET

SAFETY INJECTION SIGNAL (SHEET 81

TURBINE TRIP SIGNAL (SHEET 16)
SOLID STATE PROTECTION SYSTEM

TRAIN A REACTOR SHUNT TRIP SIGNALS
MANUAL REACTOR TRIP SIGNAL (SHEET 31
MANUAL SAFETY INJECTION SIGNAL (SHEET &)

LOGIC TRAIN A REACTOR TRIP SIGNALS

ROD DRIVE SUPPLY ONE LINE DI AGRAM

2800 ac BUS
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o ser
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L] NOTE 4
Reacran TaIP
- ErRLae
so/mta ) s2/eva

FOD DRIVE POWER SUPPLY

MANUAL REACTOR TRIP SIGNAL ¢SHEET 3)
MANUAL SAFETY INJECTION SIGNAL (SHEET 81

SOURCE RANGE, HIGH FLUX { INTERLOCKED BY P-6 & P-10) A0 uvauzr:Twzw BUs
INTERMEOI ATE RANGE, HIGH FLUX (INTERLOCKED BY P-10)
HIGH FLUX, LOW SETPOINT ¢ INTERLOCKED BY P-10) <
POWER RANGE { MIGH FLUX. HIGH SETPOINT z
HIGH FLX RATE £ £, Losic TRAIN A
ar B aE
overpouER AT g o 5 —
LOW PRIMARY {LDW REACTOR COOLANT FLOW IN ANY 1 OF 4 LOOPS (INTERLOCKED BY P-8) —0 5 E| £ w T .
€ — 2 -4
COOLANT FLOW 0 o REACTOR CODLANT FLOW [N ANY 2 OF 4 LOOPS (INTERLOCKED BY P-7) ————o s € — »—> 1051
UNGERVOLTAGE  (INTERLOCKED 8YP-7) H K] a0 idire
UNDERFREQUENCY  CINTERLCKED 8Y P-7) 5 z isreet o
HIGH PRESSURE NOTES 1 5 2 NOTE 4
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MANUAL 51 GhAL Y 35 z S AEACIOR TRIP S)owAL FOR
{ LOW TRIP FLUID PRESSURE OR ALL STOP VALVES CLOSED (INTERLOCKED BY P-9) \ 5 TURBINE TRIP (SHEET 16)
{ GENERAL WARNING ALARM 1N BOTH TRAINS T0 STEAM DU CoNTROL
)\ > " locic (st 10
W08, TRAIN B 70 SLI0 STATE LOGIC
— PROTECTION SYsTem
GENERAL WARNING ALARM
TRAIN A ey
T0 STEAM DUMP CONTROL
LOGIC TRAIN B REACTOR TRIP SIGNALS —> T SIEN eSO
g 051,
£ $—>  BLOCK LOGIC (SHEET &
SOURCE RANGE, HIGH FLUX ( [NTERLOCKED BY P-6 & P-10) — 5 P
INTERMEDI ATE RANGE, HIGH FLUX (INTERLOCKED BY P-12) £
HIGH FLUX, LOW SETPOINT (INTERLOCKED BY P-10) ® L= H cLoseo
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PONER RANGE 4 HIGH FLUX, HIGH SETPOINT z 5 KB o N> O TR s
HIGH FLUX RATE H § =
ar s E
OVERPOKER AT H s a2 NOTE 4
Low bRl aRY {an REACTOR COOLANT FLOW IN ANY 1 OF 4 LOOPS (INTERLOCKED BY P-8) g 8 i, ReAcTon THlP 51 oneL Fon
COOLANT FLOW {0y REACTOR COOLANT FLOW IN ANY 2 OF 4 LOOPS (INTERLOCKED BY Pr7) oo g 2 open &> TURBINE TRIP (SHEET 16)
UNDERVOLTAGE (INTERLOCKED BY P-7) 3 8
UNDERFREQUENCY  { INTERLOCKED BY P-7) ER
HiGH PressuRe NS B
LOW PRESSURE (INTERLOCKED BY P-7) 5 E LosIC TRAIN B
HIGH LEVEL (INTERLOCKED BY P-7) a
AUTOMATIC S1ONAL NOTES;
MNUAL S1GNAL
1. IRIPPING THE REACTOR TRIP BREAKERS 52/RTA AND 52/RT3 REDUNDANTLY DE - ENERGIZES THE ROD DRIVES. ALL FULL LENGTH CONTROL RODS AND
{ LOW TRIP FLUID PRESSURE OR ALL STOP VALVES CLOSED (INTERLOCKED BY P-%) STUTO0N RODS ARE THEREBY RELEASED FOR GRAVI TY [NSEATION INTO THE REACTDR CORE.
£ GENERAL WARNING ALARM TN BOTH TRATNS 2. NORMAL REACTOR GPERATION 1S T0 BE WITH REACTOR TRIP BREAKERS 52/RTA AND S2/RTB IN SERVICE AND BY - PASS BREAKERS 52/BYA AND 52/BYB
gty
OLRIN o PASS BREAKER 1S T0 BE PUT [N SERVICE AND THEN THE RESPECTIVE REACTOR TRIP BREAKER 1S OPERATED USING A SIMILATED
BERCTGR TRle QUENAL 14 THE TRALN UNDER TEGT. THE REACTOR bICL NDY BE [HIFEED. 8. I SIMULATED SIGNAL SINCE The O - PASS SREAKER 15
TRAIN B REACTOR SHUNT TRIP SIGNALS CONTROLLED FaOM THE DTHER TRALN. DNLY ONE REACTOR TAIP BREAKER 15 10 BE TESTED AT A
3. ALL CIRCUITS ON THIS SHEET ARE NOT RECUNDANT BECAUSE BOTH TRAINS ARE SHOWN.

OPEN/CLOSED INDICATION FOR EACH TRIP BREAKER AND EACH BYPASS BREAKER IN CONTROL ROOM.
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O FOR £ACH TRAIN. .

2 1% 204 1S IN LOIC TRAIN &,
1% 3% 15 IN LGGIC TRAIN 5.

4 1N 478 1S IN LOGIE TRAIN .
1% 478 18 IN LGGIC TRAIN 6.
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REACTOR_COOLANT PUMP
‘UNDERVOL TAGE

Ace3

p-7
(SHEET 4

REACTOR TRIP
SHEET 21

AN
W07,

BY | omHERs

/\. ReacTon coouanr puve
) TR

RePl rcp2

Rce3

P7
SHEET @)

8r | BY
omvERs | @) NE.S.
1

OVERTEMPERATURE AT
(LEAD/LAG COMPENSATED!

Loop 2 Loop 3

ReacTon e

(SHEET

LOW FLOW LOOP 1

o} @nes

o f@nes.

REACTOR TRIP
(SHEET 2

NOT_REDUNDANT
mm—

TRIP

Reel
BREAKER.

o JoneRs

NOTES 3 8 4

TRIP

Fcp2
BREAKER

TRIP

Fcp3
BREAKER

oy | omens

NOTES 3 & 4

Fepe
BREAKER
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TRIP BRI EonrenGaTEo)
LooP 1

I 1y, v

i
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Low FLOW LOOP 2

LOW FLOW LOOP 3

LOW FLOW LOOP 4

pe
(SHEET )

REACTOR TRIP
TSHEET 2

p-7
SHEET 4

REACTOR TRIP
(SrEeT 21

-3 e

NOT REDUNDANT

L0 - Lo TAvG
Looe 1

Loop 2 Logp 3 Looe 4 Loop 1
1 1 v 1

P12
(SHEET 10}

TO START TURBINE RUNBACK AND BLOCK
MATIC 8ND MANUAL ROD WITHORAWAL (SHEETS 9 & 16)

QVERPOWER AT
(LEAD/LAG COMPENSATED)

Loop 2 Looe 3

REACTOR TRIP
(SHEET 21

weaoNAG cwmmzn»

1

auTo -

Low TavG

Looe 2 Loo 4
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TO FEEQUATER 1s0LATION
SHeET

THE STIROINT OF THE UNDERVOLTAGE RELAYS SHOULD BE BOJUSTASLE BETWEEN
Ti€ JNDERVOL TAGE DETECTOR SHOULO MAVE & TThE RESPONSE Or LESS' AN 0.
AN ADDI TTONAL INTENTIONAL DELAY BETWEEN

BETECTOR ShouLb wave & TIME AESPONSE GF eSS Than 0.2 SECOND.
NTENTIONAL DELAY

3. THE MAXIMUM ALLOWABLE RCP BREAKER TRIP TIME DELAY IS .1 SECOND.

FEACTOR CODLANT PUMPS NUMBER | AND 2 ARE ON BUS HI.

REACTOR COOLANT PUMPS NUMBER 3 AND 4 ARE ON BUS h2!

THE_UNDERVOLTAGE SENSORS (POTENTIAL TRANSFORMERS) MUST BE LOCATED ON

CETECT THE TRIP OF THE ACP

THE_SETPOINT OF THE_UNDERFREQUENCY RELAYS SHOLLD BE ADJUSTABLE BETWEEN 40 HZ AND 70 HZ.
THE ADJUSTABLE OELAY SHOULD ALOW AN ADDI TIONAL

CIRCUIT BREAKERS IN ADDI TION 10 BUS UNDERVOL TAGE.
6. THE UNDERFREQUENCY SENSORS MAY BE LOCATED ON THE MOTOR SIOE OF THE RCP CIRCUIT BREAKERS.

APPROXI MATELY 0% AND 80% OF NOMINAL VOLTAGE.
2 SECOND. THE ADJUSTABLE DELAY SHOULD ALLOW

THE UNDERFREQUENCY

W07,

THE MOTOR SIDE OF THE RCP CIRCUIT BREAKERS T0

PRIMARY

\°g~° f«, Digitally signed USAR FIG. 7.2-1-05
/ % by Brian C
£ Williams ESSENTIAL DRAWING
% g Date: 2011.11.21 [ =, e o
‘%mgj 11:45:52 -06'00" (i S

WeLE CREEK

SNUPPS PRQJECTS
FUNCTIONAL DIAGRAM
COOLANT SYSTEM TRIP SIGNALS

ELECTRONIC|
APPROVAL

M-744-00022 W07

7250064




PRESSURI ZER LOW PRESSURE

(LEAD/LAG COMPENSATED)

REACTOR TRIP
(SHEET 2)

P-7 (SHEET &)

PRESSURI ZER HIGH PRESSURE

PRESSURI ZER LOW PRESSURE

OPEN ALL
ACCUMULATOR 15OLATI ON
VALVES

PRESSURI ZER LOW PRESSURE

(LEAD/LAG COMPENSATED)

=
(SHEET 7

PRESSURI ZER PRESSURE

PRESSURIZER S. 1.
BLOCK CONTROL.

NOTE 1

©
NOTE 2

NOTE 3

REACTOR TAIP
(SHEET 2)

PRESSURI ZER HIGH WATER LEVEL

REACTOR TRIP
(SHEET 2)

P-7 (SHEET 41

SAFETY INJECTION
(SHEET B)

PRESSURE_RELIEF INTERLOCK
CSHEETS 17 AND 181

USAR FIG. 7.2-1-06

NOTES

1. THE REDUNDANT MANUAL BLOCK CONTROL CONSISTS OF TWD CONTROLS ON THE
CONTROL BOARD, ONE FOR EACH TRAIN.

2. TWO COMPUTER INPUTS ARE CONNECTED TO THIS CIRCUIT. INDIVIDUAL FOR
EACH TRAIN.

3. T PERMISSIVE STATUS LIGHTS ARE CONNECTE TO THIS CIRCUIT. INDIVIDUAL
FOR EACH TRAIN.
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