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2. SIGNAL TO RFCS PROVIDE FLOW BLOCK ANDDATLM
BYPASS STATUS. RFCS SIGNALS TO RC&S CONSIST OF
ROD BLOCK, ARI AND SCRRI SIGNALS.

3. THE_RCAIS DEDICATED OPERATOR INTERFACE PROVIDES RC&S
STATUS_SUMMARY INFORMATION AND INCLUDES CONTROLS
FOR GCTIVATING SPECIAL RCAIS INSERTION FEATURES AND—
BYPASS CONDITIONS AND_FOR_INTATNG QTHER SPECIAL
RCAIS FEATURES! OR 0

4. THE RC&S MULTIPLEXING NETWORK INCLUDES SUITABLE, c Fl-

SURATION OF E_FIBER OPTIC COMMUNICATION LINKS ASSOCIATED_HARDWIRED
0 SUCH THAT REQUIRED CDMMUN\CATWON T0 ACHEVE THE RCHS

FUNCﬂONS AND OPERATION IS ESTABLISHED. THE EXACT CONFIGURATION USED
(EXAMPLE STAR, RING, ETC.) FOR THIS NETWORK IS NOT SPECIFIED
OR DEPICTED BY THIS IED (THIS IS A DETAILED DESIGN DECISION)
HALL BE TWD INDEPENDENT CNANNEL F TMS MULﬂPLEX\NG NETWORK

5. POWER SUPPUE PROVIDE APPROP?\%E ?;—; ?%5
FORUSYNCHRO (TODIGITAL) CONVE|
AND ROD SERVER MODULE LOGICOWITHIN ™A GIVEN
REMOTE COMMUNICATION CABINET.

NOT USED

7. THE 3-PHASE AC POWER SOURCE FOR THE STEPPING MOTDR DRIVER
{

(SEPARATED_IN ELECWCAL FOMER D\sm\suﬂoN SVSTEM
MULTIPLE STEPPING MOTOR DRIVER MODULES ARE HOUSED IN FINE
MOTION DRIVER CABINETS. THERE ARE 205 STEPPING MOTOR DRIVER
MODULES AND ASSOCIATED WITH EACH ONE IS A CORRESPONDING
INVERTER CONTROLLER HOUSED IN THE SAME CABINET

APPROPRIATE EXCITATION POWER SHALL BE PROVIDED FOR THE FMCRD
INSTRUMENTATION. THIS DETAIL IS NOT DEPICTED ON THIS IED.

0. THE SEPARATION SWITCHES (A/B) OF THE FMCRD_DO_NOT DIRECTLY.
INTERFACE WITH_THE BCAIS. TH. WITCH

®

Al
UNITSfSO THAT ROD ELOCK OCCURS VMEN SEPARATWON

1. AN APPROPRIATE REFERENCE ROD PULL SEQUENCE IS TO BE ESTABLISHED
PRIOR TO COMMENCING PLANT STARTUP

12.{FMCRD MOVEMENT IS PERMITIED WHEN BOTH ROD MOVEMENT PERMISSIVE
SIGNALS FROM RSPC CHANNEL A AND RSPC CHANNEL B ENABLE.

138ALLONVER

CONT‘RUu_ER UUTPUT S\GNALS EX.CONTROLLER TROUBLE)} TO THE ROD
SERVER MOD

D\SCRETE S\GNALS

4.fTHE SCRAM TIME RECORDING PANELS (STRPS) THAT ARE LACATED IN THE
REACTOR BUILDING PROVIDE FOR AUTOMATED SCRAM TIME PERFORMANCE
RECORDIONG BASED UPON THE ACTIVATION/DEACTIVATION OF THE POSITION
STATUS REED SWITCHES OF THE ASSOCIATED FMCRD. FOR A FULL CORE SCRAM,
THE SCRAM SIGNALS IS USED FOR THE TIME ZERO REFERENCE FOR SCRAM TIME
RECORDING. FOR A SINGLE HCU SCRAM TEST, THE SCRAM TEST SWITCH STATUS
IS USED FOR THE TIME ZERO REFERRENCE. THE RECORDED DATA CAN BE
TRANSMITTED TO THE SCRAM TIME RECORDING AND ANALYSIS PANEL (STRAP)
IN THE CONTROL BUILDING FOR ANALYSIS AND DISPLAY (OR PRINTOUT) OF THE
ANALYSIS RESULTS,

>

. MULTI-CHANNEL ROD BLOCK MONITOR IS PART OF NMS IT IS A
DUAL CHANNEL AND INTERFACES WITH RAPI A/B RESPECTIVELY.

. ADDITIONAL INVERTER CONTROL SIGNALS ARE THOSE ADDITIONAL
SIGNALS REQUIRED TO ASSURE PROPER MOTOR CONTROL AND DEPEND
ON THE DETAILED INVERTER DESIGN.

. THE ADDITIONAL INVERTER CONTROL SIGNALS ARE NOT SHOWN.
DETAIL CONFIGURATION DEPENDS ON THE DETAIL INVERTER DESIGN
ALSO PROTECTION DESIGN MAY DIFFER BASED ON DETAILED
INVERTER DESIGN.

. AN ISOLATED HARDWIRED QUTPUT SHALL BE PRuwnm TOERS )
FOR SCRAM TEST TIME TAGGNG FUNCTION OF THE

RCHS. THE STATUS OF THESE SIGNALS SHALL cmmz TO ACTIVE

ONLY WHEN A SINGLE HCU SCRAM TEST HAS BEEN ACTIVATED (IE

WHENEVER THE POSITION OF ANY SCRAM TEST SWITCH FOR A

SINGLE HCU HAS BEEN CHANGED FROM THE "NORMAL" TO THE

TEST" POSITION).

- THE (PLANT DATA NETWORK_ PROVIES) THe
PUNT STATUS ORMATION OF THE FOLLOMNG SYSTEMS TO RACS (PRIARLY
(ATLV-A AND ATLV-B)

CONTROL ROD DRIVE SYSTEME} FEEDWATER CON
ENG) ON' FLOW CONTROL SYSTEME) STEAM

BYPASS AND PRESSURE CONTROL SYSTEME) REACTOR WATER

CLEANUP SYS

. SYNCHRO A POSITION BUFFER CONTAINS SAME DIGITAL REPRESENTATION
OF THE SYNCHRO A POSITION AS USED IN ROD SERVER PROCESSING
CHANNEL A. ROD SERVER PROCESSING CHANNEL B CAN READ SYNCHRO A
POSITION DATA VIA THIS BUFFER INTERFACE. SIMILAR CAPABILITY

EXISTS FOR ROD SERVER PROCESSING CHANNEL A TO READ SYNCHRO B
POSITION DATA.

22. FOR ARI, SCRAM FOLLOWING AND SCRRI FUNCTIONS, AUTOMATIC
RESTART CAPABILITY SHALL BE INCLUDED.

23. EXACT SPEED PATTERNS TO ZACHEVER ROD MOVEMENT ARE TO
BE DETERMINED IN DETAILED DESIGN.

24.0VER CURRENT DETEcmN AND PROTEcﬂoN FINCTION TOR' SR DEVICES OR
ION) VD NVER R GUTPUT PROTECTION.

25. FUSES AND/OR CIRCUIT BREAKERS (OR SMILAR PROTECTION PEVICES)
SHALL BE INCLUDED FOR THE DC POWER SUPPLY FOR PROTECTION
OF THE INCOMING POWER BUS.

26. FUSES AND/OR CIRCUIT BREAKERS SHALL BE PROVIDED FOR EACH SMDM
POWER INPUT FOR PROTECTION OF THE INCOMING POWER BUS, AND FOR
PERFORMING INDIVIDUAL SMDM MAINTENANCE.

27. THE SYNCHRO A RECIVES ITS EXCITATION POWER FROM THE UPS-A
VIA ITS ASSOCIATED SYNCHRO CONVERTER.

28. THE SYNCHRO B RECEIVES ITS EXCITATION POWER FROM THE UPS-8
VIA ITS ASSOCIATED SYNCHRO CONVERTER.

29. THE ROD BRAKE CONTROLLER'S POWER SUPPLIESOSHALL
PROVIDE CONTINUOUS STATUS FEEDBACK SIGNALS TO(RAPT AUXILIARY PANELS
30. HARDWARE LOGIC IS USED IN ADDITION TO THE RAPI CHANNEL A AND
RAPI CHANNEL B LOGIC FOR ACTIVATING EMERGENCY INSERTION THE
HARDWARE LOGIC IS BASED ON TWO-OUT-OF-FOUR LOGIC FOR THE RPS
SCRAM_FOLLOWING SIGNALS AND TWO-OUT-OF-THREE LOGIC FOR THE
RFCS EMERGENCY INSERTION SIGNALS IN ADDITION. THERE ARE 6 SETS
OF POWER FEED/RETURN(S) FOR THIS HARDWARE LOGIC. THIS IS WHY
12 SEPARATE SIGNALS ARE NEEDED FROM EACH RFCS CHANNEL AND 24
SIGNALS FROM EACH OF RPS DIVISON I AND DIVISION E.

31. THE RC&S MUX MONITOR FOR RECIRCULATION RUNBACK PROVIDES

FOR AUTOMAﬂC REC\RCULAT\ON FLOW RUNBACK AFTER DETECTWON

D RUN-IN CONDITION BEING ACTIVATED.

COMMAND S\GNALS FROM RAPI CHANNEL A AND RAPI CNANNEL 8
ARE MONITORED FOR DETECTING THIS CONDITION.

32. HCU VALVE 143 IS _T(
RAPI AUXILIARY PANELS PROVIDE ENERGIZATION POWER
0 _THE_PURGE_VALVE!

33. THE RAPI SIGNAL INTERFACE UNIT FOR EACH RAPI CHANNEL RECEIVES
SIGNALS FROM THE SAFETY SYSTEMS. ALL SIGNALS FROM THE SAFETY
SYSTEMS TO THE RCIS ARE OPTICALLY ISOLATED.

N

®

©

N
S
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150USE OF EITHER PARALLEL OR SERIAL LINKS TO/FROM THE ROD SERVER

P
THE_FINAL_CONFIGURATION IS DETERMINED DURING DETAILED DESIGN.

SUPPLEMENTAL DOCUMENT UNDER THE FOLLOWING IDENTITIES ARE TO
BE USED IN CONJUNCTION WITH THIS DRAWING:

1. PROCESS COMPUTER FEUNCTION)

2. (REACTOR PROTECTION
SYSTEM

3. NEUTRON MONITORING SYSTEM{____ )}

4. RECIRCULATION FLOW CONTROL SYSTEM {___J}
5.

6

REACTOR PROTECTION SYSTEM ()
REFUELING PLATFORM_CONTROL
COMPUTER SYSTEM

7. INSTRUMENT AND CONTROL POWER
SUPPLY

8. SYSTEM

9. CONTROL ROD DRIVE SYSTEM{ )
10. AUTOMATIC POWER REGULATOR SYSTEM

T
{
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— - OPTIC{AND/OR HARDWIRED WULTIPLEXING JCOMMUNICATION

= - WITH SUITABLE ISOLATION {{OPTIC)}
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Figure 7.7-2 Rod Control and Information System IED (Sheet 1 of 5)
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Figure 7.7-2 Rod Control and Information System IED (Sheet 2 of 5)
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Figure 7.7-2 Rod Control and Information System IED (Sheet 3 of 5)

21-572




RS-5146900 Rev. 1
ABWR Design Control Document/Tier 2

NUS

ROD SELECTION

K STATUS TO MRBM NMS
ATLM CALCULATION
OPERATING LMITS LPRM/APRM
SETPONT CORE FLOW Nus ©12.071.081,693
T ¢
AUTOMATIC SWITCH
— OVER 10
MANUAL MODE
STATUS INFORMATION A = CONTROL ROD POSITION SIGNAL (CHANNEL A) Al
TROLS F B D = RRPS RAPI-A s
AUTOATIC ROD == _DAABASE
J VOVEMENT —]
AUTO SIGNALS ROD BLOCK STATUS
ENFORCES OPERATNG SEE TABLE 1
o oo syoron | GOSN |- qom o /ST i o
>
Al SOMAND LoGK: VAUDATES "0 FUNCTION ® SEQUENCE CHECK * NRIOn i [
— RAPI-A COMPARES VARIABLES BASED ON ROD POSITION INSERTION (CHAWNEL A) (4L
SIGNAL AND < LPSP  SCRRI PATTERN CHECK
STATUS INFORMATION ATLM-A o RRPS CHECK
AND CONTROLS FOR —— © MTHDRAWALANSERT
N i S © GANG MISALIGNMENT CONTROL LOGC
ROD MOVEMENT SEMI-AUTO/ e
MANUAL
—_——= €93 - REFUELING PLATFORM Scim TARGET POSITION
INTERLOCK RAPI-A DATA BASE NOTE 14
RAPI-A RAPI-A — SCRAM TEST
SWITCH STATUS
N 5 j/ CONTROL ROD OPERATION REQUEST }
- COMMUNICATION SCRRY SCRRI TARGET POSITIC
(AR o] Seu-AUTO/ LMKS A -8 A AT DM/
SEWI-AUTO MODE VANUAL WA SINGLE ROD
[AUTO MODE___} CONTROL ROD OPERATION REQUEST HQY SCRAM
H | l TEST
ROD BLoCK ROD SEPARATION 8
| T EXTERNAL SYS ROD BLOGKS ORITY LOGC SNGLE HCU
° ROD SELECTION  GANGED WITHORAWA n © EMERGENCY
ROIS 0PR PANEL AND O, 00Nt RESTACTIoNS o - S INSERTION SCRAM_TEST
o AUTO COMMAND LOGC 30 FUNCTION © SEQUENCE CHECK URBM oml g:;mu GO | o R0 SWTCH STATUS
2 RO RAPI- S VARIABLES BASED ON ROD POSITION ” .
COMMANDS RUTO SGNALS 8 SCNAL AND < LPSP C71 - REACTOR MODE © WTHORAWAL/NSERT MOVEMENT (B2
STATUS
. R CONTROL LOGC DRIVE SGNAL SR
MI-AUTO SELECT i « GANG MISALIGNMENT o RAPI-B (CHANNEL B)
ANUAL SELECT -8 BLOCK
G & STATUS
o NOTCH SELECT (SEE TABLE 1)
o Conmuus e o DATA BASE
MOVEMENT COMMANDS €93 - REFUELING PLATFORM =
INTERLOCK
RAPI-B
F T SELECT NMS 1 ! A2
(S SETPONT UP DATE Co e LPRU/APRM CONTROL ROD POSITION SIGNAL (CHANNEL ) 5
ROD SELECTION CORE FLOW .
STATUS 10 NRBM TN CALCULATION
R R OPERATING LIMITS NuS
AR A1 SETPONT NuS €12, C71, C8), C93
SIATUS X0 ]
— > o 042 2 -
© REAC POWER ABOVE LPSP E | CHANNEL A
o ARI ACTIVATED CB1-1040 LB
© SCRRI ACTIVATED R
© SETPOINT UPDATE ARI B~
 SRSRO STATUS - : ;
© ROD MOVEMENT = e AR i
GANG OR ROD
E  ooe STAS P e S TR oL 8
(AUTO, SEMI-AUTO, MANUAL)
* BYPASS STATUS
RACS, RWM, ATL) RCAIS OPR PANEL INIT CHANNEL B
MANUAL SCRRI REQUEST
— . S
 ROD BLOCK SCRRI-1
© FMCRD'S STATUS
SCRRI-2
D CHANNEL B
t TABLE 1
CB1-1040 SRR A
S T T ROD BLOCK STATUS
To1-1080 SCRRI A3 SIARILP HODE BUN MODE SHUTDOWN WODE REFUEL MODE
AUTO RFCS *ROD SEPARATION ©ROD SEPARATION ©ROD SEPARATION © SRNM ROD BLOCK
SCRRI REQUEST SCRRI B-1 « SRNM ROD BLOCK « APRM ROD BLOCK  SRNM ROD BLOCK « APRM ROD BLOCK
c 2 GBIl >—— = pv  ATLM ROD BLOCK
= EME © ARPM ROD BLOCK ©LOW CRD CHARGNG © APRM ROD BLOCK o RAPI TROUBLE
CB1-1040 SRR 83 * HEADER PRESSIRE. «LOM- G0, CARGNG * RAOER PRSI *Bon Noinon
«LOW CRD CHARGNG HEADER PRESSURE (VNI
SCRAM_FOLLOW HEADER PRESSURE TRIP BYPASS *LOW CRD CHARGING ® REFUELING PLATFORM
— CI-1040 TRP BYPASS HEADER PRESSURE INTERLOCK
© MRBM SIGNAL (> LPSP) TRIP BYPASS
SCRAM FOLLOW © GANGED WTHDRAWAL RBM INOPERATIVE «RAPI TROUBLE *RWM TROUBLE
CHANNEL A SEQUENCE RESTRCTION « GANGED WTHDRAWAL ol L © LOW CRD CHARGNG
o108 SCRAM FOLLOW 2/4~CRAM FOLLOW (< LPSP) SEQUENCED RESTRICTION (N/A N MAND HEADER PRESSURE
) AL MOOE) LOW CRD
© GANG MISALIGNMENT L CHARGING
B SCRAM FOLLOW ©RWM TROUBLE  GANG MISALIGNMENT © SHUTOOMN MoDE HEARR PR
'SCRAM_FOLLOW *RAPI TROUBLE ©RWM TROUBLE
AUTO RPS REQUEST 5 O « ATLM TROUBLE © SCRAM CONDITION
> _CN-io0  SCRAM: CONDITION <TAPS woLAon
SCRAM FOULOW e B * SR Comimet (/A N ANUAL G00E)
— 24 © SCRRI (WHEN TWO OR
C71-1040 SCRAM FOLLOW SCRAM FOLLOW MORE ASD TRIP.
FLOW < SETPONT, AND
i POVER > EETPONT)
« SCRAM CONDITION
© ARI CONDITION

Figure 7.7-2 Rod Control and Information System IED (Sheet 4 of 5)
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Figure 7.7-2 Rod Control and Information System IED (Sheet 5 of 5)
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NOMENCLATURE
1. EXCEPT WHERE SHOWN OTHERWISE. THIS IBD REPRESENTS
THE LOGIC OF RAPI CHANNEL-A. RSPC~A. ATLM CHANNEL-A
E AND RWM CHANNEL-A
2. ALL OUTPUTS ARE LOGIC *1® FOR THE STATED OUTPUT
CONDITION IN THE *OUTPUT DESCRIPTION® COLUMN.
3. THE S-R FUP-FLOPS ARE SET AND RESET BY POSITIVE
LOGIC.
4 "A" - REPRESENTS AN ANALOG SIGNAL.
*B* - REPRESENTS A SIGNAL INTERNAL TO RCIS.
*D* - REPRESENT A SIGNAL COMING TO OR GOING FROM
RCIS FROM/TO ANOTHER SYSTEM.
*L* - REPRESENTS STATUS INFORMATION FOR THE OPERATOR.
)] "ANN® - REPRESENTS INFORMATION THAT IS ANNUNCIATED.
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ID COLUMN IMPLIES THE "OR" ING OF THOSE SIGNALS.
SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWING IDENTITIES
— ARE TO BE USED IN CONJUNCTION WITH THIS DRAWING.
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2. CONTROL ROD DRIVE SYSTEM
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— SYSTEM
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— COMPUTER SYSTEM{ )
9. (REACTOR PROTECTION) SYSTEM
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LEGENDS:
————=> ~ STREAM OF BINARY BITS
——————— — ANALOG SIGNALS AND DISCRETE SIGNALS
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. *A®IS PLACED IN THE *CLASS"COLUMN
NOMENCLATURE /REFERENCES
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