
REFERENCES:

EE-3A
EF-34G
EE-3I'-IX
EE-3DU
EE-35I)
EE-3WA
EE-1]FG
ESK-!QSXS85
FSK-6-IA
PID-6A
PID-68
PGCC 7.528-5888
PGCC 7.528-«822
M87.159-451-315
8887.15 9- 4 5] - 712
888 7. 222- M1

- 8 82
MQ7.222-881-883
M07. 222- 0 81- M4
M87.222-881-085
QM7.222-801-087

(PW-25-1)
(C D-25-183)
(732E128AF Si/I)
(887E168T Y SHI)
(807E16QTY SH2)
(807E168TY SH3)
(887E]68TY SH5)

M87.222-801-810
8887.222-M]-828
8087.222-881-821
M87.227-881-812
M87.511-414-473
8887.511-414-477
8087.528-801-348
8087.528-801-355
M87.528-M1-394
8087.52Q-M]-395
8887.520-M]-396
8887.528-80]-397
MH7.52Q-001-398
M8 7. 528- P 01- 399
8807.528-80] -408
M87.528-001-48i
M07.528-M]-488
0087.528-801-4]0

<887E168TY SH6)
(15-484-8263-3)
(15-577-8729-3)
<944E9'15 SHI])
(3888- E I - I )

(3088-E5-I)
(793E765 SH'))
(793E765 SH]6)
(7')3E76') SH2)
(793E769 SH3)
(793E769 SH4)
(793E769 SH5)
(793E769 SH6)
(793E76 ) SH7)
(793E769 Sr<8)
(793E769 SH9)
(793E771 SH2)
(793E771 SH4)

NOTESI

I. PLANT IMPACTI LOSS OF CONTROL OF LVIQC WHICH WILL CAUSE REACTOR
WATER LEVEL TRANSIENTS.

2. ALL !NSTBU) E'JiS '." D EQUIP, ENT r(LIMBER ARE JL1 BE PREFIXED WITH
~2cMc EXCcPT Wr FBE 4 DIFFERENT PRcFJX 15 Sr<OWN

.3. LOOP CTIC'J: cvx.'21 "C (C33-'6 ' TEFM 5). RECEIVES A
D>",JAMJCALLY CCMRE'<SATED TOTAL FEEDMATER CCNTROL 5.'))JAL FROM
LC1633 (C33-',6'33) (SEE TLZc'-087).
FYX:0!Qc (C33-I.625C TcBN1 9) PROV;C'ES A DYNAM,'CALLY CCMcENcATED
VALVE 'C'ctriBOL cIGNAL TOI

4) HIC!0!"C (C33-R6'C TERM 5) FOR INPUT INDICAT]ON.
8) H]CIPH (C33-BBQiC TERM 12) VIA DL]018C <C33-K637C TERM

11) FOR GUTPUT IIID]CAT]or.

C) MQD-]00 (TERM 7) (<.V!r)C CQNiROLLER) VIA Mv/]1639C (C33-
K639C T ~ BMS 6 AND 7). VOLTACE DIVIDER C33A-R15C. LIM-1661C
(C33-K66]C) ANO DL]010C (C33-K637C TERM 8) To t1ODULATE
I V]QC.

D) DLJQllC (C33-K637C TERM !I) FOB TRACKING ITSELF.
THIS OCCURS Mc'Erri

4) 1'IC]810C (C33-RF0!C) IS IN THE 'AUTO MODEL
8) Tt'E CAVITATION 1)J F BLOCK FLOW LIMITER LOGIC 1$ NOT ACTUATED.
C) Tr.E V iLVE 'C'or<iPOL SIGNAL FaiLURE LOGIC IS NOT ACTUATED.
D) Tt E. RRCS F PCDMATEB m 'rl BACK LOGIC IS r<OT A<..TUATED.

I HE VALVE '.'I'rJTBOL SIGI(a ]5 LIJRITED BV HIGH L!MITER L!r11640C
'»'HEII Tr<E iaiV!i T:Oti i)JTEBLC '. c'M LliMiTER LOGIC IS INJ IATED.

H!C]01 "C (C33- 6 0!C) PROVIDE> AN ADJUSTABLE BIAS SIGr AL (TERM. 7)
'rr'HICH IS Jt,'TEGr.r'ED WITH THE VA''C'ONTRO'IGNAL AT DLIH!QC
<C 33-k 637C ).
THE VALVc 'C' )JTBOL Slot<'L JS MAIIUALLYCONTROLLED AT
HIC!8!QC <C 3-BI.Q!C) (TEht45. P.. 9. 4)JD 10) V!4 HC]QIQC
(C33-I'638C) <TEFr S. ", 6. No 1'). i;lo FYY]0]HC (C33-K638C])
MIIEN HJC]01]0: (C33-R60]C) Ic IN TJE MANUAL MODE'.

HCIQ!QC (C33-K63&C). AND DLIHIQC (C33-K637C) PROVIDE FOR A
BUMPLESS TRANSFER BETWE '. 'AUTO AND MA)JIJAL MODESL

THE VALVE 'C'ONTROL CIRCUIT IS AUTOMATICALLYTRANSFERRED To
MANUAL. AND LVIHC DRIVEN CLOSED VJA FYY!0:QC (C33-K638C]).
DLii810C (C33-K6.7C), *NO HCIQ]QC <C33-K638C) WHEN THE RRCS
FEEDWATER RUN BACK LQG!6 15 I)JJTIATED <REL4YS C33-K24,
C33A-K28. AND C33-K3]C).

THE RvDT Mor(ITORS LVJQC POSITION.AND VIA THE RvDT AMPLIFIER,
'SQLATOR 12. Ar<D 1/E!Qc PRovIDES POSITION SIGNALS TO ZIIQC
AND THE TRANSIENT ANAL'<SIS RECORD])JG SYSTEM.

THE VALVE 'C'ONTROL IS LIMITED BY LOW LIMITER LIM]66]C
(C33 K66]C) iJUTPUT TERM 9 ArND INPUT TERM. 5).

ISOLATOR 13 RECEIVES A 4 TG 28mA SIGNA'POSITION COJRMAND
SiGNAL) FROM Mv/I]639C (C33-K639C) VIA CABLE NNXM9. AND
IF SWITC'1 S4 IS IN THE 'REMOTE ~ POSITION PROVIDES 4N INPUT
To POSITi)N COMMAND METER M2 Ai'JD TERMINAL 7 OF THE MOD-]88.
THE MOD-188 COMPARES THIS SIG!JAL To THE PocrTION FEEDBACK
SIGN4L AT TERMINAL I FROM THE J<VDi AND RVOT AMPLIFIER
VIA THE POSITION FEEDBACK MET:R M3. THE MOD-188 SENDS
DIRECTION AND SPEED SIGNALS VIA ISOLATOR Il, WHICH CONVERTS
THE 4 TO 28mA SIGNAL To A 8 TO ]QV SIGNAL, TO THE VARIABLE
FREQUENCY CONTROLLER AND THE FREQUENCY COMMAND METER Ml
IF SWITCH 51 IS IN THE 'AUTO'OS]TION. THE VARIABLE FREQUENCY
CCNTROLLER PROVIDES AN OUTPUT PROPORTIONAL To THE INPUT
FREQUENCY COMMAND SIGNAL AND THE RESULTING OUTPUT
VOLTAGE ]5 CHANGED SO THAT THE VOLTAGE AND FREQUENCY
FOLLOW THE V/HZ CURVE SET UP IN THE CONTROLLER'5 SOFTW4RE.

DURING LOCAL OPERATION. THE INPUT IS VIA JACKS Jl AND J2.
VALVE SPEED CAN ALSO BE CONTROLLED IN MANUAL OPERATION
BY RIQ. SPEED CONTROL POTENTIOMETER.

4. CONTACT CLOSES <C334-K21 DE-ENERGIZED) 'WHEN RRCS FEEDWATER
RUN BACK LOGIC IS NOT INITIATED To ENABLE Tl-!E AUTOMATIC CONTROL
SIGNAL FROM PIC]0!DC <C33-R60]C) TO BE PROVIDED TQ FYYIQ]QC
<C33-K638CI). HC]8!QC (C33-K638C), AND DL]HIQC <C33-K637CL

5. CONTACT OPENS (C334-K28 ENERGIZED) WHEN RRCS FEEDWATER RUN
BACK LOGIC HAS BEEN INITIATED FOR A MINIMLIM PERIOD OF TIME TO
TRArNSFER FYYIQJHC (C33-K638C]) To MANUAL MODE.

6. <C334-K24) ENERGIZES WHEN RRCS FEEDWATER RUN BACK LOGIC HAS BEEN
INITIATED FOR A MINIMUM PERIOD OF TIME TO:

A) OPEN CONTACT M2. R2 TO DISABLE MANUAL OPEN 5]GNAL FROM
HIC]QIHC (C33-R681C) TO HC]QJQC <C33-K638C) To PREVENT
MANUALLY OPENING Lv]QC.

8) CLOSE CONTACT M], TI TO DECREASE HCJH!HC (C33-K638C) OUTP( T
To CLOSE LV]QC.

7. FEEDWATEB CONTROL SIGNAL FROM LC]633 <SEE TL2FWS-887 FOR LOOP
CONTINUATION).

8. CONTACTS T2, M2 CLOSE ANO M2. R2 OPEN (C33A-K31C ENERGIZED)
WHEN FEEDWATER PUMP 'C'UCTION PRESSURE IS LOW AND THE
TURBINE 15 TRIPPED TO INITIATE THE CAVITATION INTERLOCK FLOW
LIMITER LOGIC. (SEE TL2CNM-181).

9. 128VAC FROM 2VBS-PNLB181 CKT. «]5.
10. 460VAC FROM 2NHS-MCC883 CUB. 144 VIA TRANSFORMER XD!QC.

11. VENDOR IDENTIFICATIONS ARE SHOWN IN PARFNTHESIS.

12. MQD-]M, TERMINAL 5 IS THE 'CLOSE'NABLE OUTPUT WHICH ENERGIZES
RELAY CRC IF SWITCH 51 IS IN THE 'AUTO'OSITION, AND EITHER
LIMIT SWITCH I OR TORQUE SWITCH 17 IS CLOSED. THE CRC RELAY
ENABLES VALVE MOVEMENT'IA THE VAR]ABLE FREQUENCY CONTROLLER.

13. MOD-188. TERMINAL F, IS THE 'OPEN'NABLE OUTPUT WHICH ENERGIZES
BELAY CRO ]F SWITCH Sl IS IN THE 'AI': "r DSITION, AND EITHER LIMIT
SWITCH 5 OR TORQUE SMITCH 18 IF LOSEL. THE CRO RE( AY ENABLES
VALVE MOVEMENT VIA THE VARIABLE FPEO''i«NCY CONTROLLER.

14. MOD-]88, TERMINAL 6, IS THE LOSS OF SIGN»L OUi'i'JT WHICH
DE-ENERGIZES RELAY LDS. UPON LOSS OF Sio(JAL THE MOD-188
'LOCKS-UP'ND THE VARIABLE FREQUENCY CCII<iBO(LER ALSO

'LOCKS-UP'OLDING

THE VALVE IN THE PRESENT POSITiOI'J. ANNUNCIATOR 683142
AND AN AMBER LIGHT ARE ENERGIZEG IN THE MAIN CONTROL ROOM TO
ALARM THAT THERE IS A 'FEEDWATER SYSTEM CONTROL SIGNAL

FAILURE.'5.

MOD-IM, TERiMINAL E. IS The 'c!n OUTPUT WHICH DE-ENERGIZES RELAY
TRIP-8 WHEN THE MOD-188 SENSES THAT THE COMMAND AND
FEEDBACK SIGNAL IS OUT OF THE DEAD BAND FOR LONGER THAN 5
SECONDS. THE 5 SECONDS IS SOFTWARE CONTROLLED. TIME DELAY RELAY 'TD'S

DE-ENERGIZED I'IND IF THE SIGNAL JS OUT OF NULL LONGER THAN 45 SECONDS
ANNUNCIATOR 683143 'FD WTR CONT V ]QA/188/]QC ACTUATOR TROUBLE'ILL ALARM.

16. ACTUATOR MOTOR THERMAL OVERLOAD. VALVE 'LOCKS-UP'HEN CONTACT OPENS.

17. CONTACT CLOSED WHEN VALVE IS CLOSED. TO BYPASS THE 'TD'ONTACTS,
WHEN THE COMMAND AND FEEDBACK SIGNAL ARE OUT OF NULL.

]8. SWITCH 51 SHOWN IN AUTO.

19. SWITCH 54 SHCIWN IN REMOTE.
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