
REFERENCES:

EE-3A
EE-3AG
EE-3AX
EE-3DU
EE-3SD
EE-3WA
EE-] IF G

ESK-IHSXSH5
FSK-6-IA
Pl -6A
PID-FB
PGCC 7.528-5886
PGCC 7.528-5822
M87.159-451-315
8007.159-45)-718
M87.222-881-002
8887.222-081-883
HM7.222-M]-884
8887.222-881-885
8887.222-881-887

(P W -25-1)
(CO-25-]8))
(732E128AF SHI)
(887E168TY SHI)
(887E168TY SH2)
(887E!68TY SH3)
(B87E]68TY SH5)

8807.222-M!-818
8887.222-881-828
8887.222-881-821
8887.227-881-812
M87.511-414-473
8887.511-414-477
8887.528-881-34B
M87. 528- Ml-355
8887.528-881-394
8887.528-88]-395
8887.528-M1-396
M87.528-881-397
M87.528-801-39B
M87.528-881-399
HM7.528-881-4M
8887.528-801-401
M87.528-881-488
8887.528-M]-418

(887E168TY SH6)
(15-464-8263-3)
<15-577-8729-3)
(944E995 SHII)
(38BB-El-I)
<3886-E5-1)
(793E765 SH9)
(793E765 SH]6)
(793E769 SH2)
(793E769 SH3)
(793E769 SH4)
(793E769 SH5)
(793E769 SH6)
(793E769 SH7)
<793E769 SHB)
(793E769

SH9'793E771SH2)
(793E771 SH4)

NOTES:

1. PLANT IMPACTI LOSS DF CONTROL OF LVIHA WHICH WILL
CAUSE REACTOR WATER LEVEL TRANS]ENTS.

2. ALL INSTRUMENT ANO EQLIIPiMENT NUMBERS 4RE
TO BE PREFIXED WITH '2FWS'XCEPT WHERE A
DIFFERENT PREFIX IS SHOWN.

3. LOOP ACTION: FY!633 (C33-K633-1) (TERM. 5) RECEIVES
A QNE-ELEINIENT OF THREE ELEMENT REACTOR VESSEL CONTROL
S]GNAL <SEE TL2]SC-839) AND SUMS IT WITH 4 SETPOINT
SIGNAL FROM:

A) HIC!688 <C33-R688) (TERM. 7) VIA DL]653 (C33-K653)
<TERM. 7) WHEN RE4CTOR WATER LEVEL '3'ETPOINT IS
NOT ACTUATED. <SEE TL2]SC-839) OR,

B) DL1653 <C33-K653) (TERM. 7) VIA <C33A-Rl) AND <C334-R2)
WHEN REACTOR WATER LEVEL '3'ETPOINT IS ACTUAiED
(RELAY C33A-KIH).

C) DL1653 <C33-KG53) PROVIDES FOR BUMPLESS TRANSFER
BETWEEN THESE SETPOINT SIGNALS.

FY1633 (C33-K633-I) (TERM. 9) PROVIDES AN ERROR SIGNAL TO
LC]633 (C33-K633) (TERM. 5). LC1633 (C33-K633) (TERM. 8>
PROVIDES 4 DYNAM]CALLYCOMPENSATED TOTAL FEEDWATER CONTROL
SIGNAL TO:

A) FYX]H!HA (C33-K6254) (TERM. 5).
B) FYX!8)HB (C33-K625BI (TERM. 5) (SEE TLHFWS-888

FOR 2FWS-LV!HB CONTROL LOOP CONTINUATION).
C) FYXIH]HC <C33-K625C> (TERM. 5) <SEE TL2FWS-889

2FWS-LV10C CONTROL LOOP CONTINUATION).
D) ENGINEERING TEST AND INFORMATION SYSTEM, CHANNEL 15-17.

THIS OCCURS WHEN HIC]688 (C33-R688) VIA HC6341 (C33-K634-I)
AND FY6342 ,'C33-K634-2> ]S IN THE AUTO MODE. THE TOTAL
FEEDWATER CONTROL SIGNAL IS MANUALLY CONTROLLED AT HIC1688
<C33-R688) VIA HC6341 (C33-IT634-I) AND FY6342 (C33-K634-2)
WHEN HIC]688 (C33-R688) IS IN THE MANUAL MODE. HC6341
<C33-K634-1) PROVIDES FOR BUMPLESS TRANSFER BETWEEN AUTO AND
MANUAL MODES. LC]633 (C33-K633) (TERI, ]3) ALSO PROVIDES AN
INPUT ERROR SIGNAL 4ND AN OUTPUT SIGNAL TO HIC1688
<C33-R688) <TERM. 5) FOR INDICATION.

FYXIHIHA (C33-625A) PROVIDES A DYNAMICALLYCOMPENSATED
VALVE 'A'ONTROL SIGN4L TG:

4) HICICI!HA (C33-R68!A) FOR INPUT INDICATION.
B) HICIHIHA (C33-R68]A) (TERM. 12> VIA DLIHIHA

(C33-K637A) <TERM. 11) FOR OUTPUT INDICATION.
C) MOD-188 (LV!HA CONTROLLER) V]A MV/I!639A (C33-K639A)

<TERMS. 6 AND 7i, VOLTAGE DIVIDER (C334 R]5A), LIM]6611'-I
(C33-K66!A) (INPUT TERM. 5. OUTPUT TERM. 9), AND DL18184
(C33-K637A) (TERM. 8) 10 MODULATE LVIHA.

D) DL]8!HA (C33-K637A) (TERM.]1) FOR TRACKING ITSELF.

THIS OCCURS WHENT

A) HIC]HIHA (C33-I:68]AT IS IN THE AUTO MODE.
B) THE CAVITATION INTERLOCK FLOW Ll."!!TER LOGIC IS NOT

ACTUATED (LIM1648A (C33-K648A) 4ND kELAY C33-K3!A).
C> THE VAI VE 'A'ONTROL SIGNAL F4]LURE LOGIC IS NOT

ACTUATED (RELAY LOS) (SEE SHEET 2).
D) THE RRCS FEEDWATER RUN BACK LOGIC IS NOT ACTUATED

(RELAYS C33A-K21, C33A-K2B ANO C33-K31A).

THE VALVE 'A'NTROL SIGNAL IS LIMITED BY HIGH LIMITER LIM1648A
(C33-K648A) <OUTPUT TERM. 9 ANO INPUT TERM. 5) WHEN THE
CAY]TAT]ON INTERLOCK FLOW LIMITER LOGIC IS INITIATED (RELAY
C33-K31A, CONT4C S T2 AND M2).

HICIHIHA (C33-R681A) PROVIDES AN ADJUSTABLE BIAS SIGNAL
(TERM. 7) WHICH IS INTEGRATED WITH THE VALVE 'A'ONTROL
SIGNAL AT DLIHIHA <C33-K637A).

THE VALVE 'A'ONTROL SIGNAL IS LIMITED BY LOW LIMITER
LIM1661A (C33-K661A) (OUTPUT TERM. 9 AND INPUT TERM. 5)

THE VALVE 'A'ONTROL SIGNAL IS t4ANUALLY COiNTROLLED 4T
HICIH!HA (C33-R68!A) (TERMS. 8, 9, AND 18) VI4 HCIH!HA
(C33-K63BA) (TERMS. 5, 6, AND 12>. AND FYYIHIHA <C33-K63BA-I)
WHEN HIC]8184 (C33-R6814) IS ]N THE MANUAL MODE.

HCIHIHA (C33-K63BA> AND DLIHIHA <C33-K6374) PROVIDE FOR A
BUMPLFSS TRANSFER BETWEEN AUTO ANO MANU4L MODES.

THE VALVE 'O'ONTROL CIRCUIT IS 4UTOMATICALLY TRANSFERRED TO
MANUAL AND LVIHA DRIVEN CLOSED VIA FYYIHIHA (C33-K638A!),
DLIH]HA (C33-K637A), 4ND HCIHIHA <C33-K6364) WHEN THE RRCS
FEEDWATER RUN BACK LOGIC IS INITIATED <RELAYS C33A-K23).
C33A-K28. AND C33-K31A).

THE RVDT MONITORS LV18A POSITION AND VIA THE RVDT AMPLIFIER.
ISOLATOR 12. AND )/E]HA PROVIDES POSITION SIGNALS TO
ZIIHA AND THE TRANSIENT ANALYSIS RECORDING SYSTEM.

ISOLATOR 13 RECEIVES A 4 TO 28mA SIGNAL (POSITION COMM4ND SIGNAL)
FROM MV/11639A (C33-K639A) VIA CABLE CNX887. AND IF SWITCH 54 IS
IN THE 'REMOTE'OSITION, PROVIDES AN INPUT TO POSITION COMMAND
METER M2 AND TERt4INAL 7 OF THE MOD-188. THE MOD-188 COMPARES THIS
SIGNAL TO THE POST]ON FEEDBACK SIGNAL AT TERMINAL I FROM THE
RVOT AND RVDT AMPLIFIER VIA THE POSITION FEEDBACK METER M3.
THE MOD-188 SENDS DIRECT!QN AND SPEED SIGNALS VIA ISOLATOR II,
WHICH CONVERTS THE 4 TO 28 I11A SIGNAL TO A 8 TO IHV SIGNAL, TO THE
VARIABLE FREQUENCY CONTROLLER 4ND THE FREQUENCY COMMAND METER Ml.
IF SWITCH S] IS IN THE 'AUTO'OSITION. THE VARIABLE FREQUENCY
CONTROLLER PROVIDES AN OUTPUT PROPORTIONAL TO THE INPUT FREQUENCY
COMMAND SIGNAL. AND THE RESULTING OUTPUT VOLTAGE IS CH4NGED
SO THAT THE VOLTAGE AND FREQUENCY FOLLOW THE V/HZ CURVE SET UP
IN THE CONTROLLER'S SOFTWARE.

DURING LOCAL OPERATION, THE INPUT ]S VIA JACKS Jl 4ND 22. VALVE SPEED
CAN ALSO BE CONTROLLED IN MANUAL OPERATION BY R!QA, SPEED CONTROL
POTENT]OMETER.

4. ONE ELEMENT OR THREE ELEIUENT REACTOR VESSEL LEVEL
CONTROL SUMMED STEAM FLOW, FEEDWATER FLOW AND WATEP
SIGNAL <SEE TL21SC-839).

5. (C33A-KIH) ENERGIZES WHEN 21SC-LSX-1626 (SEE TL2]SC-839)
ACTUATES ON REACTOR LOW LEVEL 3 TO:

4) CLOSE CONT4CT 1B!-182 INSTANTANEOUSLv TP 'PPLY A NEW
SETPQINT SIGNAL TO DL1653 <C33-K653L

B) CLOSE CONTACT ]AT!-)AT2 AFTER 4 MINIMIJM TIME DELAY TO
APPLY 4 NEW REFERENCE SIGN4L TO DL1635 (C33-K653).

C) OPEN CONTACT IBT]-IBT2 AFTER A MINIMUM TIME DELAY TO
DISABLE THE SETPQINT SIGN4L FROM HIC]688 (C33-R688) TO
DL]653 (C33-K653).

6. CONTACT CLOSES (C33A-K21 QE-ENERGIZED) WHEN RRCS FEEDW4TER
RUN BACK LOGIC IS NOT INITITATED TO ENABLE THE AUTOM4TIC CONTROL
SIGNAL FROM HICIHIHA (C33-R681A) TO BE PROVIDED TO FYY1818A
(C33-K63BA]). HCIHIHA <C33-K63BA), AND DLIH]HA (C33-K637A).
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7. CONTACT OPENS <C33A-K2B ENERGIZED) WHEN RRCS FEEDWATER RUN
BACK LOGIC HAS BEEN INITIATED FOR A Mi]NIMUM PERIOD OF TIME TO
TRANSFER FYYIHIHA (C33-K6384]) TO MANUAL MODE.
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B. (C33A-K23) ENERGIZES WHEN RRCS FEEDW4TER RUN BACK LOGIC HAS BEEN
INITIATED FOR A MINIMUM PERIOD OF TIME TO:

A) OPEN CONTACT M2. R2 TO DISABLE MANUAL OPEN SIGNAL FROM
HIC18184 (C33-R681A> TO HCIHIHA <C33-K6384) TO PREVENT
M4NUALLY OPENING LV]HA.

B) CLOSE CONTACT Ml. Tl TO DECREASE HC]HIHA (C33-K638A)
OUTPLIT TO CLOSE LVIHA.
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9. TO FYXIH!HB (C33-K6257B) (SEE TL2FW -HBB) AND FYX!01HC
(C33-K637C) <SEE TL2FWS-869) FQR LOCP CCIIT]iiUATIC;I.

18. CONTACTS T2, M2 CLOSE A' M2, R2 OPE "I I 334-K31A E'RGIZE:)
WHEN FEEDWATER PUMP '4'ULTIGN PRESSURE ]6 LOW 4;IO T)TE

TURBINE IS TRIPPED TO INITIATE TI.E CAY]TAT]ON I "ITEBLQCK F'W
LIMITER LOGIC. (SEE TL2CNM-899).

11. 128V4C FROM 2VBS-PttLB)81 CKT. N15.

12. POWER FROM 2NHS-MCCM3 CUB. 7C VIA TRANSFORMER XQ-!04.

13. VENDOR IDENTIFICATIONS ABE SHOWN IN PARENTHESIS.

14. MOD-]88, TERMINAL 5, IS THE 'CLOSE'NABLE OUTPUT WHICH ENEPGIZES
RELAY CRC IF SMITCH SI IS IN THE 'AUTO'OSITION. AND EITI-ER LIMIT
SWITCH I OR TORQUE SWITCH 17 IS CLOSED. THE CRC RELAY EttABLES
VALVE MOVEMENT V14 THE VARIABLE FREQUENCY CONTROLLER.

15 MOD-188 TERMINAL F IS THE 'OPEN'NABLE OUTPUT WHICH ENERGTZES
RELAY CRO IF SWITCH 5! IS Itt THE 'AUTO'OSITION. A>ID EITHER LIM:T
SWITCH 5 OR TORQUE SWITCH 18 IS CLOSFD. THE CRO RFL4Y ENABLES
VALVE MOVEMENT VIA THE VARIABLE FREQUENCY CONTROLLER.

16. MQO-!88, TERMINAL 6, IS THE LOSS OF SIGNAL OUPUT WHICH DE-EINERG]ZES
RELAY LOS. UPON LOSS OF SIGNAL THE MOD-100

'LOCKS-UP'ND

THE V4RIABLE FREQUENCY CONTROLLER ALSO " OCKS-UP'OLD]NG
THE VALVE IN THE PRESENT POS)TION. ANNUNCIATOR 603]42 At 0 AN A. IBER
LIGHT ARE ENERGIZED IN THE MAIN CONTROL RQQM i0 ALARM TT AT ihERE
IS 4 'FEEOWATER SYSTEM CONTROL SIGNAL FAILURE'.

17. MOD-IHH, TERMINAL E, IS THE TRIP OUTPUT WHICH DE-ENERGIZES RELAY
TRIP-B WHEN THE MOD-!88 SENSES THAT THE COMMA'ID AND
FEEDBACK SIGNAL IS OUT OF THE OEAO BAND FOR LONTGER THAN 5 SECONDS.
THE 5 SECONDS IS SOFTW4RE CONTkOLLED. TIME DELAY RELAY 'TD'IS
OE-ENERGIZED, AND IF THE SIGNAL IS OUi OF NULL LONGER THA.'I
45 SECONDS, ANNUNCIATOR 683143 'FD WTR CONii V 10A/!HB/]HC
4CTUATOR TROUBLE'ILI ALARM.

]B. ACTUATOR MOTOR THERMAL OVERLOAD. VALVE 'LOCKS-UP'HEIAI CONTACT GPEi'IS.

19. CONTACT CLOSED WHEN VALVE ]S CLOSED. TO BYPASS THE 'TD'OAITACTS WI'Eik
COMMAND 4ND FEEDBACK SIGNAL ARE OUT OF NULL.

28. SW]TCH Sl SHOWN ]N AUTO.

21. SWITCH 64 SHOWN ]N REMOTE.
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