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NOTES

1 L CABLES AND WIRING SHALL CONFORM YO THE SPECIAL
WIR[ AND CABLE REOUIREMENTS AS SPECIFHD N REF DOC ¥

2 Mt SArUv RELATED suasvsteus OF THE PROCESS Rumvum
NG SYSTEM SHALL ORN 1O THE CRITERL
nt[:ouﬂtu(uvs FOR :ﬂcrmcu S(PARAHDN AS m:r

nstk OPYIC CABLES MAY BE USED N THE DESIGN OF T
SYSTEM PROVIDED THESE CABL[S CONFORM 10 THE R[OUIR[IOCNYS
STIPULATED IN REF DOC(S)

“

LACH DIGTAL=ARM (26024.8,C.D & 76037 AND +-8RW-Z701 YO 2704}
CAN ACCOMODATE MULTIPLE CHANNELS THESE MONITORS A AR( SHARED
WITH THE OTHER SUBSYSTEMS AS INDICATED IN THIS DRAWI

»

FACH MSL RADIATION MONITOR SHALL PROVIDE A DIVISIDNAL R
SIGNAL ON EITHER RADIATION HIGH-HIGH OR ON DOWNSCAL!
WOPERATIVE INOP) TO INITIATE THE FOLLOWING ’UNC IONS

# COWCIDENCE VOIE OF ANY TWO OUT OF FOUR CHANNEL TRIPS:
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o
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B ISOLATE YHE AIR INTAKE AND EXHAUST DUCTS OF THE HVAC SYSTEM
C. ISOLATE THE PURGE AND VENT VALVES OF SECONDARY CONTAINMENT
CHANNEL TRIP SIGNAL FROM EACN MOMITOR SNAI.!. CONSISY
ON

IHE
OF EiITHER RADIATION HIGH-MIGH TRIP OR RADIATH
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NOTES:

1

10

[}

12.
3.

14.

THIS 1BD PRESENTS THE BASIC FUNCTIONAL REQUIREMENTS OF THE
NEUTRON MONITORING SYSTEM (NMS} OF THE APPLIED PROJECT. IT
CONTAINS THE SUBSYSTEMS OF SRNM, APRM & LPRM, ATIP AND MREM.
IT DOES NOY NECESSARILY REFLECT THE ACTUAL PHYSICAL LOCATIONS
OF LOGICS TO BE MPLEMENTED TO THE HARDWARE OR SOF TWARE
LEVEL. (FOR INSTANCE, THE LOCATION OF THE SRNM OR APRM CHANNEL
BYPASS FUNCTION MAY BE AT DIFFERENT LOCATION OR MORE THAN ONE
LOCATION AS SHOWN N THIS IBD).

FAIL SAFE LOGIC: ALL QUTPUT CONNECTIONS FROM LOGIC UNITS EXCEPT
ATIP AND MRBM IBD ARE DEFINED AS LOGIC "1 DURING NORMAL REACTOR
OPERATION. THEY CHANGE TO LOGIC "0” UPON A TRIP CONDITION. ANY
"LOSS OF SIGNAL" CONDITION WILL ALSO CAUSE THE STATE TO BE
CHANGED TO "0".

ONE RESET SWITCH SHALL 8E USED FOR EACH CHANNEL ON THE
MCR BACK PANEL.

THE PRESENCE OF AN OPERATOR INPUT, SUCH AS RESET, BYPASS,
AUTO CALIBRATION, ETC., IMPLIES LOGIC "1

TIME CONSTANT REFERS TO THE FRTER TIME CONSTANT WHERE THE
FILTERED SIGNAL IS LAGGED BEHIND THE ORIGINAL SIGNAL BY

THIS TIME CONSTANT AFTER SIGNIFICANT TIME ELAPSE. THIS IS
SHOWN IN THE LEGEND SECTION.

R — S FLIP FLOPS ARE SET AND RESET BY POSITIVE LOGIC.
TRUTH TABLE

R ) QUTPUT

0 0 PREVIOUS STATE
0 1 1

1 0 0

1 1 0

FAIL SAFE LOGIC: EXCEPT ATIP AND MRBM IBD, THE OUTPUT OF THE
COMPARATOR IS DEFINED AS ZERQO WHEN A TRIP QCCURS {FANL SAFE LOGIC)
LE., WHEN THE COMPARISON EQUATION IS TRUE. OTHERWISE 1T IS "1 DURING
NORMAL CONDITION. HOWEVER, ALARMS, ANNUNCIATORS ARE ACTIVATED
WITH LOGIC 1"

THE FAULT CONDITION RESULTED FROM A CHANNEL SELF-TEST IS
LOGIC "0", SO 1S THE CONDITION OF AN INGTRUMENT INOPERATIVE TRIP.
THE SCOPE OF "CRITICAL SELF TEST" ITEMS IS TO BE REFERENCED WN
NMS HARDWARE & SOFTWARE SYSTEM SPEC, C51-4010.

SETPOINTS FOR NMS LOGICS (NOMINAL) {LE., SP 1 TO 5P 22,
MREM AND SRNM PERIOD TRIP SETPOINTS) ARE INCLUDED IN AND
SHALL BE GOVERNED BY THE NMS SYSTEM DESIGN SPEC, C5%1-4010.

CORE FLOW CONVERSION, FLOW REFERENCE LOGIC AND CORE FLOW
RAPID COASTDOWN TRIP ALGORITHMS, MRBM CORE FLOW COMPARISON
ALGORITHM AND OPRM TRIP ALGORITHM ARE DEFINED IN THE NMS
HARDWARE AND SOFTWARE SYSTEM SPEC, C51-4010. ALSO THE TIME
DELAY IN ATIP AUTO PARK LOGIC IS REFERENCED IN THIS DOCUMENT.

FOR ATIP IBD, IN DRIVE MECHANISM 1 OGIC,
X = 1 INDICATES "MOVE", X = O INDICATES "STOP",
Y = 1 INDICATES "FORWARD", ¥ = O INDICATES "REVERSE"

Z = 1 INDICATES "FAST", Z = O INDICATES "SLOW"
FOR ATIP IBD, THE DESCRIPTION OF AUTO MECHANISM 1S PROVIDED.

STATUS INDICATORS CAN BE APPLIED BY ELECTRO LUMINESCENT
TYPE OR CATHODE RAY TUBE DISPLAY, ETC., WHICH ARE INSTALLED
ON THE UNITS. THE NOTE "LOCAL"™ REFERS TO CONTROL ROOM BACK
BACK, THE NOTE "MCRP” REFERS TO MAIN CONTROL ROOM OPERATOR
MAIN PANELS.

INDICATIONS IN MAIN CONTROL ROOM PANEL (MCRP}! CAN BE PROVIDED
USING THE NMS SIGNALS VIA THE PERFORMANCE MONITORING AND

15.  SRNM PERIOD WITHDRAWAL PERMISSIVE SIGNALS TO APRS ARE
FOR INTERRUPT OF AUTOMATED CONTROL ROD WITHDRAWAL DURING
AUTOMATED OPERATION.

6. THE OR GATE IS LOCATED IN THE MCRP SYSTEM.

SUPPLEMENT AL DOCUMENTS UNDER THE FOLLOWING IDENTITIES

ARE TO BE USED IN CONJUNCTION WITH THIS DRAWING. MPL NO.
1. AUTOMATIC POWER REGULATOR SYS, iBD C82-1030
2. ROD CONTROL & INFORMATION SYS, IBD C11-1030
3. REACTOR PROTECTION SYSTEM, IBD C71-1030
4. RECIRCULATION FLOW CONTROL SYS, IED C81-1040
5. ROD CONTROL & INFORMATION SYS, IED C11-1040
6. NEUTRON MONITORING SYSTEM, IED C51-1040
7. LEAK DETECTION AND ISOLATION SYS, IBD £31-1030
8. SAFETY SYSTEM LOGIC & CONTROL SYSTEM IBD C74-1030
SUPPORTING DOCUMENTS MPL NO.
1. INTERLOCK BLOCK DIAGRAM (IBD) STANDARDS A10—1030
LEGEND: MAG
. FILTERED TMME CONSTANT 1 ‘ A
A TIME ile F
- X SEC |— e B_—TIME CONSTANT
CONSTANT OF X SEC
TIME
ABBREVIATIONS

NMS—NEUTRON MONITORING SYSTEM

RPS— REACTOR PROTECTION SYSTEM
SRNM—-STARTUP RANGE NEUTRON MONITOR
LPRM--LOCAL POWER RANGE MONTOR
APRM—AVERAGE POWER RANGE MONITOR
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RELATE%CIEISPLAY PLANT INFORMATION AND CONTROL SYSTEM (lF:’ilIS) b JHESE RCIS RELATED DISPLAYS AND CONTROLS INTERFACE
s DIRECTLY WITH THE PICS. THESE DISPLAYS 19. AN ISOLATED HARDWIRED OQUTPUT SHALL BE PROVIDED TO T
AND CONTROLS PLANT COMPUTER FUNCTION AND CONTROLS ARE MOSTLY FLAT DISPLAY BASED AND ARE STRPS FOR SCRAM TEST TIME TAGGING FUNCTION OF THE RCIS.
Hit C(INCLUDING POWER GENERATION CONTROL> LOCATED AT THE MAIN UOPERATOR INTERFACE CONTROL PANEL. THE STATUS 0OF THESE SIGNALS SHALL CHANGE TO ACTIVE
NOTE 1 o o ONLY WHEN A SINGLE HCU SCRAM TEST HAS BEEN ACTIVATED (LE,
- - - T T T T 2. SIGNAL TO RFCS PROVIDE FLOW BLOCK AND ATLM BYPASS WHENEVER THE POSITION OF ANY SCRAM TEST SWITCH FOR A
cse STATUS. RFCS SIGNALS TO RCIS CONSIST OF ROD BLOCK, SINGLE HCU HAS BEEN CHANGED FROM THE “NORMAL® TO THE *TEST”
STOvATIC POvER ARI AND SCRRI SIGNALS. POSITIONY. THE STRPS TRANSIT THIS STATUS SIGNAL TO BOTH RAPI
PDN | REGULATOR (APRY SYSTEM | PDN 3. THE RCIS DEDICATED OPERATOR INTERFACE AND RELATED RCIS CHANNELS FOR USE IN THE RAPT LIGIC.
COMMUNICATION COMMUNICATION CONTROLS/DISPLAYS PROVIDE FOR DISPLAY OF RCIS STATUS SUMMARY 20, THE PLANT DATA NETWORK (PDN> PROVIDES THE
LINK i LINK INFORMATION AND INCLUDES CUNTROLS FOR ACTIVATING SPECIAL PLANT STATUS INFORMATION OF THE FOLLOWING SYSTEMS TO RACS-A
NOTE 35 RCIS DEDICATED NOTE 35 RLIS FEATURES AND PERFORMING MANUAL OR SEMI-AUTOMATIC ROD AND RACS-B (PRIMARILY TO ATLM-A AND ATLM-B). CONTROL ROD DRIVE
OPERATOR INTERFACE | |<° SEE NOTES 3743 MOVEMENTS. SYSTEM (C12); FEEDWATER CONTROL SYSTEM <C31); RECIRCULATION FLOW
SEE NOTES 3743 3 *3 —— T 4. THE RCIS MULTIPLEXING NETWORK CRCIS MUX) INCLUDES SUITABLE R A RS Sy aTaM gy URE CONTROL SYSTEM
NOTE 3 CONFIGURATION OF ALL THE FIBER OPTIC AND ASSOCIATED HARDWIRED
@ @ ! COMMUNICATION LINKS SUCH THAT REQUIRED COMMUNICATION
RTISCRPS)/FMCRD RTIS(RPS)/FMCRD TO ACHIVE THE RCIS FUNCTIONS AND OPERATION IS ESTABLISHED. 2,  SYNCHRO A POSITION BUFFER CONTAINS SAME DIGITAL REPRESENTATION
SEPARATION ROD ROD SEPARATIMN EXACT CONFIGURATION USED (EXAMPLE STAR, RING, ETC) FOR THIS OF THE SYNCHRO A POSITION AS USED IN ROD SERVER PROCESSING
SIGNALS DIVISION I} |y YN DIVISION I SIGNALS NETWORK IS NOT SPECIFIED OR DEPICTED BY THIS IED (THIS IS A CHANNEL A, ROD SERVER PROCESSING CHANNEL B CAN READ SYNCHRO A
DETAILED DESIGH DECISION), THERE SHALL BE TwO INDEPENDENT POSITION DATA VIA THIS BUFFER INTERFACE. SIMILAR CAPABILITY
ACTION ACTION Ty CHANNELS OF THIS MULTIPLEXING NETWORK, BOTH RAPI CHANNELS, EXISTS FOR ROD SERVER PRACESSING CHANNEL A TH READ SYNCHRO B
RTISCRPSS/F MCRD THE FCM CHANNELS, THE STRAP, AND THE STRPS SHALL INTERFACE POSITION DATA.
| SEPARATION i @: SEPARATION | WITH BOTH MUX CHANNELS.
SIGNALS DIVISION II XN CONTROL CONTROL XN DIVISION II SIGNALS
5 RCC POWER SUPPLIES PROVIDE APPROPRIATE DC POWER FOR THE 22. FOR ARI, SCRAM FOLLOWING AND SCRRI FUNCTIONS, AUTOMATIC
| ] | | SYNCHRO/DIGITAL CONVERTERS, FILE CONTROL MODULES AND ROD SERVER RESTART CAPABILITY SHALL BE INCLUDED.
DIRJIISSIﬁSSI)H SUBSYSTEM SUBSYSTEM Df\;ggfgﬁ&fﬂ MODULES, WITHIN A GIVEN REMOTE COMMUNICATION CABINET.
23. EXACT SPEED PATTERNS TO ACHEIVE ROD MIOVEMENT ARE T
SIGNALS SIGNALS 6 THERE IS ONE FILE CONTROL MODULE CONSISTING OF CHANNEL A&B
XN XN IN EACH SET OF 4 REMOTE COMMUNICATION CABINETS INTERFACING WITH ALL BE DETERMINED IN DETAILED DESIGN. THESE PATTERNS ARE TYPICAL.
RTIS(RPS) RTIS(RPSY IT,\*,*ET,_',?ETD §EE$\EEFR4MDRE§‘5§§ E%HM%TJ'}&’EA%@N RCEASI;%,%TTIS\,/ELW HOUSED 24, A THERMAL RELAY SHALL BE PROVIDED FOR THE SMOM INVERTER POWER
DIVISION IV DIVISION 1V OUTPUT PROTECTION. THERMAL RELAY TRIP STATUS SHALL BE MONITORED,
SIGNALS XN XN SIGNALS 7. THE 3-PHASE AC POWER SOURCE FOR THE STEPPING MOTOR DRIVER
I —————— | MODULES, THE INVERTER CONTROLLER POWER SUPPLIES, THE 25. CIRCUIT PROTECTORS (IE.CIRCUIT BREAKERS) SHALL BE INCLUDED FOR THE
ROD BRAKE CONTROLLER POWER SUPPLIES AND THE EMERGENCY ROD DC POWER SUPPLY FOR PROTECTION OF THE INCOMING POWER BUS.
oot oo INGERTION PANCL 15 PROVIDED FROW AC POWER FEEDS + i N 26. A CIRCUIT PROTECTOR (CP> (ILE. CIRCUIT BREAKER) SHALL BE PROVIDED FOR
' P> (LE. KER) v
L Wl FMCRO POWER DISTRIBUTION PANEL (PDP), THE POWER SOURCE FOR THE EACH SMOM POWER TNPUT FOR PROTECTION OF THE INGHMING POWER BUS,
NEUTRON : NEUTRION FMCPO PDP IS NORMALLY DERIVED FROM THE DIVISION I, CLASS IE, AN FOR DERFLRMING. INDIVIDUAL “SNDM MAINTENANGE
MONITORING SYSTEM MONITORING SYSTEM POWER BUS. THE PLANT INVESTMENT PROTECTION (PIP) POWER BUS '
DIVISION I XN XN DIVISION 1 SERVES AS THE BACKUP AC POWER SOURCE FOR THIS EQUIPMENT. THERE 27. THE SYNCHRO & RECEIVES ITS EXCITATION POWER FROM THE UPS-A
(CROSS ARE THREE ELECTRICAL GROUPS WITH APPROXIMATELY ONE THIRD OF THE VIA ITS ASSOCIATED  SYNCHRO CONVERTER.
CHANNEL A CHANNEL CHANNEL. B FMCRDS ASSOCIATED TO EACH GROUP. (SEE SUPPLEMETAL DOCUMENT NO. S
— NEUTRON COMMUNICATION Nt NEUTRON FOR ASSIGNMENT TO FMCRDS). 28. THE SYNCHRO B RECEIVES ITS EXCITATION POWER FROM THE UPS-B
MONITORING SYSTEM LINK> MONITORING SYSTEM 8 MULTIPLE STEPPING MOTOR DRIVER MODULES ARE HOUSED IN FINE VIA ITS ASSOCIATED  SYNCHRD CONVERTER.
| N | XN | MOTION DRIVER CABINETS, THERE ARE 205 STEPPING MOTOR DRIVER 29, THE ROD BRAKE CONTROLLER'S POWER SUPPLIES SHALL PROVIDE CONTINUOUS
MODULES AND ASSOCIATED WITH EACH ONE IS A CORRESPONDING
=5 INVERTER COANTROLLER HOUSED TN THE SAME CABINET STATUS FEEDBACK SIGNALS TO THE FILE CONTROL MODULES.
| by | w | '
NEUTRON =4 == NEUTRON 30. HARDWARE LOGIC IS USED IN ADDITION TO THE RAPI CHANNEL A AND
MONITORING SYSTEM (RACS-A) ke (RACS-B) MONITORING SYSTEM i QEEEEg?%g,ﬁES\%%L@TSIDANNDPDP%E'IQTISDFLALSLTA%SP’E%E}IJDES%I?%RHE?ETH%CRD RAPI CHANNEL B LOGIC FOR ACTIVATING EMERGENCY INSERTION, THE
DIVISION 111 DIVISION 111 DETAIL IS NOT DEPICTED ON THIS IED. HARDWARE LOGIC IS BASED ON TwO-DUT-OF-FOUR LOGIC FOR THE RPS
XN XN SCRAM FOLLOWING SIGNALS AND TwWO-OUT-OF ~THREE LOGIC FOR THE
7 10, THE SEPARATION SWITCHES ¢A/B) OF THE FMCRD DO NOT DIRECTLY RFCS EMERGENCY INSERTION SIGNALS. IN ADDITION, THERE ARE & SETS
A . R N R INTERFACE WITH THE RCIS., THESE SWITCHES DIRECTLY INTERFACE OF POWER FEED/RETURNCS> FOR THIS HARDWARE LOGIC, THIS IS WHY
NEUTRON 7 7/ v NEUTRON WITH THE ESF LOGIC AND CONTROL SYSTEM (ELCS), DIVISION I AND 12 SEPARATE SIGNALS ARE NEEDED FROM EACH RFCS CHANNEL AND 24
MONITORING SYSTEM MONITORING SYSTEM DIVISION II THAT PROVIDES APPROPRIATE STATUS SIGNALS TO BOTH SIGNALS FROM EACH OF RPS DIVISION II AND DIVISION ITI IN ADDITION,
DIVISION IV N N DIVISION IV RAPI CHANNELS SO THAT ROD BLOCK (OF THE ASSOCIATED FMCRD SIX DISCRETE AC VDOLTAGE STATUS SIGNALS ARE PROVIDED TO EACH
OCCURS WHEN SEPARATION IS DETECTED. RAPT CHANNEL.
= = = P—— e . AN APPROPRIATE REFERENCE ROD PULL SEQUENCE IS TO BE ESTABLISHED 3, THE RCIS MUX MONITOR FOR RECIRCULATION RUNBACK PROVIDES FOR
T T R PRIOR TO COMMENCING PLANT STARTUP, ALSO THE SCRRI TARGET POSITION AUTOMATIC RECIRCULATION FLOW RUNBACK AFTER DETECTION OF AN aLL
SEE NOTE 16 €351 x3; § - SEE NOTE 16 CS! DATABASE IS ESTABLISHED BEFORE STARTUP. FMCRD RUN-IN CONDITION BEING ACTIVATED, THE COMMAND SIGNALS FROM
MUL TI-CHANNEL O — ¢ X3 MUL TI-CHANNEL 12, COUNTER COUNT-DOWN LOGIC IS USED TO DETECT LOSS OF COMMUNICATION 53%1‘%&@&”%5@5“2‘-3N%’??éN%Hm’%EB IQEEU%EQIEER%E}'—%F?E{?E%&E [HDI[ESIC
ROD_BLICK X3 X3 ROD_BLOCK FROM A ROD SERVER MUDULE CHANNEL (EXAMPLE DUE TO CPU BUT 2 OUTPUTS ARE REQUIRED FOR EACH RAPI CHANNEL FOR EACH OF THE
MONITOR <MRBM) MONITOR (MRBM> FAILURE) TO THE ASSOCIATED INVERTER CONTROLLER.
CHANNEL. A " = CHANNEL B TEN RIP ASDS IN THE CASE (E.G. ALL FMCRD RUN-IN CONDITIONS AND RAPI
N I e —— H CHANNEL B BYPASS FROM CHANNEL A), HARDWIRED VOTING OF THE FOUR
L —— — —— ] ’ - — — — | 13 ESECT;gDgglﬁEBgé%éu-:”f:\éﬁgEﬁLESUESE%N)SSJSTTLEA?IE;‘AIIES r’ﬁEUSEDE’éDED DISCRETE OUTPUTS PER RIP ASD IS PERFORMED TO PRODUCE THE TEN DISCRETE
RUNBACK SIGNALS NEEDED.
R R SMDM FAILURE IS DETECTED THE ASSOCIATED FMCRD BRAKE WILL NOT
csl cst EEES%I,\%%NEEIS@%N&‘; ééTEIDLUSTEERQDNJFESES\SNLESI%EB/M THE RCC FOR 32, THE HCU PURGE VALVE IS TO BE OPENED UPON INSERTION OF THE FMCRD
P ———— ECIREULATION FLOw X12 : ' BY THE MOTOR. INSTRUMENT AND CONTROL POWER (R14) IS PROVIDED TO EACH
CONTROL SYSTEM CONTROL SYSTEM | | EMERGENCY 14 THE SCRAM TIME RECORDING PANELS (STRPS THAT ARE LOCATED IN THE RAPL AUXILIARY PANEL TO PROVIDE ENERGIZATION POWER FOR THE PURGE VALVE.
- CCHANNEL 4> (CHANNEL A> INSERT REACTOR BUILDING PROVIDE FOR AUTOMATED SCRAM TIME PERFORMANCE
ACTIVE RECORDING BASED UPON THE ACTIVATION/DEACTIVATION OF THE POSITION 33. THERE IS EQUIVALENT COMMUNICATION FROM BOTH RWM CHANNELS TO/FROM BOTH RAPI
| | | I STATUS REED SWITCHES 0OF THE ASSOCIATED FMCRD. FOR A FULL CORE CHANNELS, ALSO THE SAME APPLIES FOR COMMUNICATION FROM BOTH ATLM CHANNELS
RECIRCULATION FLOW 1 TIRECIRCULATION FLOW Xi2 SCRAM & DUT OF 4 HARDWIRED LOGIC IS PERFORMED IN EACH STRP TO/FROM BOTH RAPI CHANNELS, AND FOR COMMUNICATION FROM BOTH MRBM CHANNELS,
CONTROL SYSTEM CONTROL SYSTEM USING THE EIGHT SCRAM FULLOW DISCRETE INPUTS FROM RPS DIV II AND ON SHEET 2, ONLY THE COMMUNICATIONS OF RWM CHANNEL A, ATLM CHANNEL A, AND
| (CHANNEL B) ; T (CHANNEL B) | DIV 1T FOR THE TIME ZERD REFERENCE FOR SCRAM TIME RECORDING. FOR MRBM CHANNEL A WITH RAPI CHANNEL A ARE DEPICTED <FOR SIMPLICITY).
?HEI'\;{%%T%%U PSR%RTAE%TEEET‘SYTSHTEEMS%’;“&,T{’:SSTUSSE\’]“;ITFCDHR STTHAETU%M%NPZUETRDFRDM 34, THE STRPS INCLUDE RELAY-BASED LOGIC THAT ACCEPTS HARDWIRED SIGNALS FROM
RECIRCULATION FLOW RECIRCULATION FLOW BOTH RAPI CHANNELS CORRESPONDING TO THE ALL FMCRD RUN-IN CONDITION STATUS,
CONTROL SYSTEM CONTROL SYSTEM Xip REFERENCE, THE RECORDED DATA CAN BE TRAMSMITTED TO THE SCRAM
EMERGENCY TIME RECORDING AND ANALYSIS PANEL (STRAP IN THE CONTROL BUILDING ALL ROD WITHDRAWAL BLOCK STATUS AND RAPI CHANNEL BYPASS STATUS AND
(CHANNEL. € (CHANNEL €
NOTE 30 ROD PROVIDE ASSOCIATED OUTPUT SIGNALS THO EACH ROD SERVER MODULE CHANNEL
JE— FOR ANALYSIS AND DISPLAY (OR PRINTOUT) OF THE ANALYSIS RESULTS. CF 0 EACH PUD SERVER PROCESSING CHANNELS
—_—— e L 1’%s INSERTION | NOTE 30 THIS DATA CAN BE TRANSMITTED TO THE PLANT COMPUTER FUNCTION £ .
__ e CONTROL FOR ARCHIVING AND FURTHER ANALYSIS, IN ADDITION, THE STATUS
p, c71 X6 PANEL OF THE OVERTRAVEL~OUT,LATCHED AND FULL-IN, BUFFER POSITION REED 35, THESE COMMUNICATION LINKS PROVIDE FOR SIGNAL TRANSMISSION TO/FROM STRAP,
oy ‘o4 SWITCHES, AND THE HCU SCRAM TEST SWITCH ARE CONTINUOUSLY TRANS- ESETESE%%??& 5{;gs;EEEgEIAmE%LTFAR%/TT\EDRTI?E@%?NT TxﬁgggMéggMzsmlgg%m s
| MITTED TO BOTH RAPI CHANNELS VIA THE RCIS MULTIPLEXING SYSTEM. .
X4 NJ}— SCRAM FOLLOW [/ scram Fouow —N ALSD PROVIDE FOR COMMUNICATION TO/FROM EACH RAPI CHANNEL FROM/TO THE RAPI
DIVISION 11 I/ 7 DIVISIIN 11 N X4 15. USE OF EITHER PARALLEL AND/OR SERIAL LINKS TO/FROM THE ROD AUXILIARY PANELS AND FOR RCIS COMMUNICATIONS WITH OTHER PLANT SYSTEMS.
SERVER MODULE TO THE INVERTER CONTROLLER IS PERMITTED.
A RETURNY | CFEED THE FINAL CONFIGURATION IS DETERMINED DURING DETAILED DESIGN. 36. ADDITIONAL HARDWIRED RCIS SIGNAL INTERFACES (THAT ARE NOT SHOWN ON THIS IEDY
X4 SCRAM FOLLDOW [/ scram FoLLow N X24 MAY BE ADDED DURING DETAILED DESIGN OF THE RCIS., THE MANUFACTURER OF THE
N DIVISION II1 DIVISION 111 X4 6. MULTI-CHANNEL ROD BLOCK MONITOR IS PART OF NMS. IT IS A DUAL RCIS EQUIPMENT SHALL SUBMIT DETAILED DESIGN DOCUMENTATION THAT SHOWS ALL
=V 1O STRPS [/ S X6 %6 CHANNEL AND EACH CHANNEL INTERFACES WITH BOTH RAPI CHANNELS. SIGNAL INTERFACES.
— IN REACTOR L - -
. BUIL DING T T TO EMERGENCY ROD N R R A N o 37. REACTOR PROTECTION SYSTEM CRPS) STATUS AND ROD BLOCK ASSOCIATED SIGNALS ARE
NOTE 24 INSERTION PANELS BN’ THE. BETAILED INVERTER DESIGN TRANSMITTED FROM EACH REACTOR TRIP AND ISOLATION SYSTEM (RTIS) DIVISION VIA
IN THE REACTOR ‘ COMMUNICATION LINKS OR FIBER-OPTIC TYPE RELAY SIGNALS.
BUILDING i ALSO FMCRD SEPARATION SWITCH A STATUS SIGNALS ARE TRANSMITTED TO BOTH RCIS
PLANT_STATUS INFO PLANT_STATUS INFO BB D A NS R N ERTEh DES TGN, CHANNELS VIA DIVISION I ELCS AND ASSOCIATED COMMUNICATION LINKS,
FROM PDN FROM PDN ALSO PROTECTION DESIGN MAY DIFFER BASED IN DETAILED FMCRD SEPARATION SWITCH B STATUS SIGNALS ARE TRANSMITTED TO BOTH RCIS CHANNELS
NOTE 205 (SEE SHEET 2 er sEr 2 NOTE 205 INVERTER DESICN. VIA DIVISION II ELCS AND ASSOCIATED COMMUNICATION LINKS,
— FOR MORE
C12,031,681,C85,G31 FOR MORE C12,031,C81,C85,G31 38, THE POWER SUPPLIES 0OF EACH RCC RECEIVE AC POWER FROM TWO UPS SOURCES (A AND B>
a2t et ATLED DETAILED L e - EEPS'S-E%"EI’}‘J%NDJ%%’?%J SII\IWPI-!ERTHEgEDgEI\:/%S\GG:ING IDENTITIES ARE TO EACH STRP ALSO RECEIVES AC POWER FROM TWO UPS SOURCES (A AND BD.
e DEPICTIONY e
F15 Fi1S TO STRP
SR Ioe T oo
Rﬁi?ﬁhﬂﬁﬁ RﬁggﬁlﬂigG i%l%gl?f 2 PLANT INFORMATION AND CONTROL SYSTEM SDD AND TRANSMITS RPS AND NMS SIGNALS TO EACH RAPI CHANNEL AS HARDWIRED SIGNALS.
TO STRP 3 NEUTRON MONITORING SYSTEM SDD THE FMCRD SEPARATION STATUS REED SWITCH STATUS SIGNALS ARE TRANSMITTED TO THE
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1 2 | 3 4 | 5 6 7
FOR REVISION STATUS REFER
ROD CONTROL AND INFORMATION SYSTEM TO SHEETS 2 AND 3.
INTERLOCK BLOCK DIAGRAM
NOTES:
REFERENCE DOCUMENT TABLE E
REFERENCE NO. DOCUMENT TITLE
1 ROD CONTROL AND INFORMATION SYSTEM (RCIS) SYSTEM DESIGN DESCRIPTION (SDD)
2 ROD CONTROL AND INFORMATION SYSTEM IED
3 ROD CONTROL AND INFORMATION SYSTEM (RCIS) SYSTEM DESIGN DESCRIPTION (SDD)
[DESCRIPTION OF RWM SUBSYSTEM IN THIS DOCUMENT.]
4 ROD CONTROL AND INFORMATION SYSTEM (RCIS) SYSTEM DESIGN DESCRIPTION (SDD) -
[DESCRIPTION OF ATLM SUBSYSTEM IN THIS DOCUMENT.]
5 REACTOR PROTECTION SYSTEM (RPS) SYSTEM DESIGN DESCRIPTION (SDD)
NEUTRON MONITORING SYSTEM (NMS) SYSTEM DESIGN DESCRIPTION (SDD)
7 CONTROL ROD DRIVE SYSTEM (CRD) SYSTEM DESIGN DESCRIPTION (SDD)
8 FEEDWATER CONTROL SYSTEM (FWC) SYSTEM DESIGN DESCRIPTION (SDD)
9 REFUELING MACHINE (RFM) PURCHASE SPECIFICATION D
10 RECIRCULATION FLOW CONTROL SYSTEM (RFC) SYSTEM DESIGN DESCRIPTION (SDD)
11 AUTOMATIC POWER REGULATOR SYSTEM (APR) SYSTEM DESIGN DESCRIPTION (SDD)
12 REACTOR WATER CLEANUP SYSTEM SYSTEM DESIGN DESCRIPTION (SDD)
13 ROD CONTROL AND INFORMATION SYSTEM (RCIS) HARDWARE/SOFTWARE (HSS) SPECIFICATION
14 ELECTRICAL POWER DISTRIBUTION (EPD) SYSTEM DESIGN SPECIFICATION (SDD)
15 MAIN CONTROL ROOM PANELS (MCRP) SYSTEM DESIGN DESCRIPTION (SDD) |
16 REACTOR TRIP AND ISOLATION SYSTEM (RTIS) SYSTEM DESIGN DESCRIPTION (SDD).
NOTES 17 STEAM BYPASS AND PRESSURE CONTROL SYSTEM SYSTEM DESIGN DESCRIPTION (SDD)
1. THE SYSTEM NUMBER 'C11’ IS OMITTED FROM EQUIPMENT NUMBERS AND 9. FOR THE SIGNAL CONNECTION CIRCLES OR TABLES, ™" IS USED ON
INSTRUMENT NUMBERS UNLESS SPECIFICALLY REMARKED. THE LEFT TO DENOTE THE CONNECTION FOR THIS CASE IS ON THE
2. AUXILIARY RELAYS AND DEVICES ARE OMITTED UNLESS REQUIRED TO CLARIFY SAME SHEET. C
THEIR FUNCTIONS. 10. REFERENCE COLORS USED FOR FD12 AND FDS0 STATUS RCS BD
INFORMATION DISPLAYS MAY CHANGE BASED UPON COVER
3. SET POINTS SHOWN IN THIS DRAWING ARE REFERENCE ONLY.
SHOULD THEY CONFLICT WITH THE 'SET POINT DOCUMENT. RESULTS OF HUMAN FACTORS ENGINEERING EVALUATIONS.
THE ’SET POINT DOCUMENT SHALL GOVERN. THE REFERENCE COLORS USED FOR THIS IBD ARE AS FOLLOWS:
4. PLANT INFORMATION AND CONTROL SYSTEM (PCIS) INPUT POINTS ARE SHOWN @ — GREEN — DARK BLUE
BY A SYMBOL. @ — MAGENTA -
5. H11—PL—1701,H11—PL—1704 AND FD12 ARE LOCATED IN MAIN CONTROL ROOM.
H11-PL~0011A AND FDS0 ARE RAPI PANEL LOCATIONS IN MCR @ — YELLOW
BACK—PANEL AREA OF THE CONTROL BUILDING. THESE NUMBERS ARE
FOR LOCATION REFERENCE ONLY. THE INSERT AND WITHDRAW PUSHBUTTONS ® — RED
AT THE RAP! PANELS AND ASSOCIATED FDS0 TOUCH SWITCH PUSHBUTTON @ — CYAN -
(Z—-PB) OUTPUTS HAVE NO EFFECT UNLESS FD90 IS SELECTED FOR LOCAL
CONTROL OPERATION (BY ASSOCIATED KEYLOCK SWITCH ON RAPI PANEL @ — WHITE B
%88%121 Fggio). N ACTUAL DESIGN, FOT2 EQUALS RCIS DOk 11. IN GENERAL, THIS IBD DEPICTS LOGIC FOR RAPI CHANNEL A AND
6. RAPI CHANNEL A OUTPUTS ARE USED FOR FD12 AND FDS0Q UNLESS FOR ONE RSPC CHANNEL A FOR ONLY ONE CONTROL ROD.
RAP!I CHANNEL A BYPASS CONDITION EXISTS. IF RAPI CHANNEL A IS éé?zo'origR?w;%if'cgng&CR?)%D RREFS éagL?NIESL gthG?ngéVN
BYPASSED, RAP! CHANNEL B QUTPUTS ARE USED FOR FD12 AND -
FD9O0. IF NEITHER RAPI CHANNEL IS BYPASSED, THE CORRESPONDING EQUIVALENT TO RAPI CHANNEL A LOGIC. RSPC CHANNEL B
SIGNALS NOTED ARE CHECKED FOR AGREEMENT BY THE FD CONTROLLERS égi'ﬁNgfa AL O%\i/gNFOCRONfLF;CT)LC%%?RgL EIS(;JEI)VA%EQTRE?S RSPC |
AS PART OF THE FD SELF TEST LOGIC. :
LOGIC FOR THE OTHER 204 CONTROL RODS IS EQUIVALENT
7. IFQIESCIZE;?\TSES[SNFALFL!P~FLOP HAS WIPEQUT CIRCUIT, FLIP—FLOP OUTPUTS THE TO THAT OF SHOWN FOR THE ONE TYPICAL CONTROL ROD.
8. TOUCH SWITCH (Z—PB) OUTPUTS THE SIGNAL WITH OPERATING 12. THERE IS ADDITIONAL LOGIC (INCLUDED IN THE FLAT DISPLAY CONTROLLER TO
[EXECUTE SIGNAL] Z—PB AFTER TOUCH OPERATION IN FLAT DISPLAY. DRIVE THE FINAL DISPLAY FORMATS) THAT IS NOT SHOWN IN THIS IBD. THIS
SOFT PUSHBUTTON (Z—BP) STATUS FEEDBACK SIGNALS ARE NOT LOGIC IS DETERMINED DURING DETAILED DISPLAY DESIGN.
DEPICTED IN THIS 1BD. A
1 2 3 4 i S | [6) 1 7
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1 | 2 l 3 4 | 5 | 6 7
NO. TITLE SH. NO. |REVISION NO. TITLE SH. NO. |REVISION \
1 COVER 1 O 30 | RAPI BYPASS LOGIC 30 O
2 TABLE OF CONTENTS 2 0 31 RSPC BYPASS LOGIC 31 0 E
3 TABLE OF CONTENTS 3 0 31A1 IC BYPASS LOGIC 1A 0
4 RAPI INPUT SIGNAL (1/5) 4 0 32 | FCM BYPASS LOGIC 32 0
5 RAPI INPUT SIGNAL (2/5) 5 0 33 | SYNCHRO BYPASS LOGIC 33 0
6 RAPI INPUT SIGNAL (3/5) 6 0 34 | RAPI ROD INOP BYPASS LOGIC 34 0
7 RAPI INPUT SIGNAL (4/5) 7 0 35 | RCIS TROUBLE DISPLAY (1/4) 35 0
8 RAPI INPUT SIGNAL (5/5) 8 0 36 | RCIS TROUBLE DISPLAY (2/4) 36 0 L
9 RAPI RCIS MODE SELECTION LOGIC (1/86) 9 0 37 | RCIS TROUBLE DISPLAY (3/4) 37 0
10 | RAPI RCIS MODE SELECTION LOGIC (2/6) 10 0 38 | RCIS TROUBLE DISPLAY (4/4) 38 0
11 | RAPI RCIS MODE SELECTION LOGIC (3/6) 11 0 39 | RAPI/RSPC INTERFACE LOGIC (1/4) 39 0
12 | RAPI RCIS MODE SELECTION LOGIC (4/6) 12 0 40 | RAPI/RSPC INTERFACE LOGIC (2/4) 40 0
13 | RAPI RCIS MODE SELECTION LOGIC (5/6) 13 0 41 RAPI/RSPC INTERFACE LOGIC (3/4) 41 0
14 | RAPI RCIS MODE SELECTION LOGIC (6/6) 14 O 42 RAPI/RSPC INTERFACE LOGIC (4/4) 42 O D
15 | RAPI WITHDRAWAL/INSERT SIGNAL (STEP MODE) (1/3) 15 0 43 | REED SWITCH INPUT 43 0
16 | RAPI WITHDRAWAL/INSERT SIGNAL (NOTCH MODE (2/3) 16 0 43A1 REED SWITCH INPUT 4 3A 0
17 | RAPI WITHDRAWAL/INSERT SIGNAL (CONTINUOUS MODE) (3/3) 17 0 44 | RSPC SYNCHRO/ROD POSITION/ECHO LOGIC 44 0
17A] RAPI WITHDRAWAL/INSERT SIGNAL (CONTINUOUS MODE) (3/3) 17A 0 45 | RSPC STEP WITHDRAWAL LOGIC 45 0
18 | RAPI SINGLE ROD SELECTION LOGIC 18 0 46 | RSPC STEP INSERT LOGIC 46 0
18A| ROD SELECTION RESET LOGIC 18A 0 47 | RSPC STEP DRIVE NOT COMPLETE/SETTLE LOGIC 47 0
19 | RAPI GANG ROD SELECTION LOGIC 19 0 47A| RCIS MUX MONITOR/RECIRC RUNBACK LOGIC 47A 0 T
20 | RAPI SEMI-AUTO/AUTO MODE TARGET POSITION GENERATION LOGIC 20 0 48 | RSPC NOTCH WITHDRAWAL LOGIC 48 0
21 | RAPI GANG LARGE DEVIATION/MANUAL MODE TARGET POSITION GENERATION LOGIC 21 0 49 | RSPC NOTCH INSERT LOGIC 49 0
22 | RAPI CRD TEST MODE TARGET POSITION GENERATION LOGIC 22 0] 50 | RSPC NOTCH DRIVE NOT COMPLETE/SETTLE LOGIC 50 0
23 | RAPI RRPS/SCRRI DATA DOWNLOAD LOGIC (1/2) 23 0 51 RSPC CONTINUOUS WITHDRAWAL LOGIC 51 0
24 | RAPI RRPS/SCRRI DATA DOWNLOAD LOGIC (2/2) 24 O 52 | RSPC CONTINUOUS INSERT LOGIC 52 0
25 | RAPI ROD WITHDRAWAL PERMISSVE LOGIC (1/3) 25 0 53 | RSPC CONTINUOUS DRIVE NOT COMPLETE/SETTLE LOGIC 53 0 RCIS IBD C
26 | RAPI ROD WITHDRAWAL PERMISSVE LOGIC (2/3) 26 0 54 | RSPC SCRRI INSERT LOGIC 54 0 TABLE OF CONTENTS
27 | RAPI ROD WITHDRAWAL PERMISSVE LOGIC (3/3) 27 0 55 | RSPC SCRRI INSERT NOT COMPLETE/SETTLE LOGIC 55 0
28 | RAPI ROD INSERT PERMISSIVE LOGIC (1/1) 28 0 56 | RSPC EMERGENCY INSERT LOGIC 56 0
29 | RAPI RCIS MODE AUTO OUT OF SERVICE LOGIC 29 0 57 | RSPC EMERGENCY INSERT NOT COMPLETE/SETTLE LOGIC 57 0
58 | RSPC STICK/DRIFT DETECTION 58 0
B
T.
A
1 2 3 4 | 5 | 6 | 7
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NO. TITLE SH. NO. [REVISION
59 | RSPC INVERTER CONTROLLER INTERFACE LOGIC (1/5) 59 0
60 | RSPC INVERTER CONTROLLER INTERFACE LOGIC (2/5) 60 0
61 | RSPC INVERTER CONTROLLER INTERFACE LOGIC (3/5) 61 0
62 | RSPC INVERTER CONTROLLER INTERFACE LOGIC (4/5) 62 0
63 | RSPC INVERTER CONTROLLER INTERFACE LOGIC (5/5) 63 0
64 | BRAKE CONTROL LOGIC 64 0
65 | PURGE WATER ELECTRO MAGNETIC VALVE CONTROL LOGIC 65 0
66 | ALARM (1/9) 66 0
67 | ALARM (2/9) 67 0
68 | ALARM (3/9) 68 0
69 | ALARM (4/9) 69 0
70 | ALARM (5/9) 70 0
71 | ALARM (6/9) 71 0
72 | ALARM (7/9) 72 0
73 | ALARM (8/9) 73 0
74 | ALARM (9/9) 74 0
75 | ALARM ITEM TABLE 75 0
76 | ROD POSITION AND SUMMARY 1/0 POINTS 76 0

FOR REPRESENTATIVE LOGIC FO THE AUTOMATIC THERMAL LIMIT MONITER (ATLM) SUBSYSTEM OF THE RCIS,
SEE SHEETS 77 THROUGH 86 OF THIS RCIS IBD DRAWING. ON THESE SHEETS INPUT OR OUTPUT SIGNALS
IDENTIFIED AS ASSOCIATE WITH REFERENCE 1 ARE INTERFACE SIGNALS WITH THE RAPI SUBSYSTEM OF THE

RCIS. REPRESENTATIVE LOGIC IS SHOWN FOR ATLM CHANNEL A (ATLM—A) ON THESE SHEETS. ATLM
CHANNEL B (ATLM—B) IS THE EQUIVALENT OF THE LOGIC OF ATLM-—A.

FOR REPRESENTATIVE LOGIC FOR THE ROD WORTH MINIMIZER (RWM) SUBSYSTEM OF THE RCIS, SEE SHEETS
87 THROUGH 114 OF THE RCIS IBD DRAWING. ON THESE SHEETS INPUT OR OUTPUT SIGNALS IDENTIFIED

AS ASSOOCIATE  WITH

REFERENCE 1 ARE INTERFACE SIGNALS WITH THE RAPI SUBSYSTEM OF THE RCIS.

REPRESENTATIVE LOGIC IS SHOWN FOR RWM CHANNEL—A (RWN—A) ON THESE SHEETS. RWM CHANNEL-B
(RWM—B) IS THE EQUIVALENTOF THE LOGIC IN RWM—A.

RCIS 1BD
TABLE OF CONTENTS

z 4 | 5 l

=
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MODE 9lcs [ REFERENCE 3
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//”*\<\\~ FAILURE \J7|D4 a TO MRBM 47A D1
: 251 N/ | (REFERENCE 6)
* |E3 ® TO ATLM
* |C3 (REFERENCE 4)
: ¢ TO RWM
—~ TN (REFERENCE 3)
TO APR
@ T
| \__/ 62]02 | ~or! K- B | (REFERENCE 11)
BYPASS
66/D2 TO STRP—A
| 17 D1 : TO STRP-B
RAPI—B AUTO BYPASS A\ RAPI-B BYPASSED,/FAILED
(SAME AS CH. B) RAPI CHANNEL B BYPASS . 111101 7D007L
| . () FD12, FD90
L 1C111017D013W, 12W
1 & 5 6 /
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NOTES:
*31.1 THIS SIGNAL TURNS E
OFF LIGHTS WHEN
205 BYPASS SET SIGNAL
i RAPL AT COME INTO EXISTENCE
FD12, FD9O [ RAPIZA (OR_IF THE BYPASS PERMISSIVE
RSPC—A BYPASS ; ' rpi2rpog  STATUS IS INACTIVE)
Z-PB_ | ON (Y)1C111018D021W, 521W -
1C11ZCTS4611AW ! _
3 (WO) /214 \RSPC Al BYPASS|  popree.
—(WO)—> S (TCO RSPC)
? 32]C2 |
! i
| a0 37/C5
FD12, FD9O 67|E2
BYPASS CANCELLATION | * |C2 T | D
o 31AD2 | * [A4
Z-PB_| _ON . D
4
1C11ZCTS4611CW | i ;s . N/ RSPC BYPASS CH A Z\1C1770180002L
|
> FD12,FD90
FROM OTHER RSPC—A CH :
FD12, FDSO | L——(Y)1C111018D251W, 751W
RSPC"“B BYPASS I RSPC B! RSPC ______ B
BYPASS -
Z-PB_| ON i (TO0 RSPC) RSPC BYPASS 1  DIPASS
1C11ZCTS4611DW | . (WO) m - EXiST |
—(wo)—> S > 32 gz N /298 .
| > :t \__/ “|30[E3|
FD12, FDSO RSPC Al 214 RO 6702 —> 30|C3
— | *
(COORDINATES 1) SELECTION| | BYPASS ‘W C2 .
Z-PB | ON ‘ (T0 |RSPC) SIAC2 | RCIS 1BD C
1C11ZCTS4611BW RSPC AT (AIHBI)< 205 —(Wo)— * A4 1C111018D009L | RSPC BYPASS LOGIC
| BYPASS |
ES F 1
| (TO RSPC) @ B 1| (weB< 205 (WO) « RSPC BYPASS CH B 7o
FCM Al s “ | . \} |
| BYPASS J ) . @ |
(A+B1) > 9 FD12,FD90
218\ | | ABU= FROM OTHER RSPC—B CH © (*31.1) e
Al 553\ FCM BYPASS EEEQS!TSTED
> @ SO
H11-PL=1701 /220 - (AlI+B1) = 1 29]Dz | NUMBER LIMITING | 1C111018DOOSW,
BYPASS @y - 72]Cc2 10W
PERMISSIVE , FCM Bl !
PB |
e 25165 MEMORY /\ 29|E2 |
| 104A ' 1C111018A006W,
| m 32/C4 53 ¢ > R 7212 11W
qg 34|D2 W | FD12,FD90
| 34|D4 !
RCIS MANUAL MODE * C5 /»\ B X X X -
| SVPASS i 214 RSPC Al BYPASS RSPC | BYPASS @ | BYPASS
| f
PERMISSIVE \*J@m @3/ NUMBER
i \ [c/rsPe Bi Bypass -
1
— - — - — — — — — - — — P— —— — — — [— — - — - — — — — — — [r— A
1 2 3 4 o) 6 /
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NOTES:
E
*31A.1 THESE FAILURE
DETECTION SIGNALS
1C1 1KXXICDIAGO1 a%%ELERgMET SELFTEST
RSPC—A FAILURE 1
NOTE 31A.1 ' LOGIC.
ic .
CHANNEL
1C11KXXICDIAZ51 BYPASS
RSPC—A FAILURE 2 ' DEgglé)N
NOTE 31A.1 CHANNEL A BYPASS ACTIVE 674\
62[E1
64 D1 D
1C11KXXICDIASO1
m RSPC—A CHANNEL A BYPASSED '
31|p5
1C11KXXICDIA7S1 |
215\ RSPC—A CHANNEL B BYPASSED '
31/C5
1C11KXXICDIBOO
RSPC—B FAILURE 1 .
NOTE 31A.1 —— C
IC BYPASS LOGIC
1C11KXXICDIB251
RSPC—B FAILURE 2 '
NOTE 31A.1 CHANNEL B BYPASS ACTIVE
FROM RSPC —
CHANNEL B
1C11KXXICDIB501
RSPC—B CH. A BYPASSED '
B
1C11KXXICDIB751
RSPC—B CH. B BYPASSED ' Y
A
T 2 3 Z ] 5 [ 6 1 7
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1 2 4 5 6 7/
NOTES:
E
T T T T T T T T T T T T TS T TS T T T T T T T T “RAPI-A | FD12,FD90 *32.1
FD12,FD90 B M THIS SIGNAL TURN OFF
i LIGHT WHEN 1CH
FCM—A BYPASS N | ECM—Al BYPASS  BYPASS SIGNAL COME
Z-PB | ON ° (WO) s 218 \ reM Al 1C111019D101w, INTO EXISTENCE.
1C11ZCTS4612AW \ * [B4 | BO1W (OR IF THE BYPASS PERMISSIVE [
—(WO)—> S > STl DY Aes | STATUS IS INACTIVE)
37]cs
RO @ 66/C2 :
FD12,FD90 . 165
BYPASS CANCELLATION " " .
7B | ON \JW E8 | FCM—A BYPASS D
o EXIST
1C11ZCTS4612CW o ° N |
. AR 7/C\1C111019D002L
FD12,FD90 . .
FCM B BYPASS FROM OTHER FCM—A CH | FD12,FD0
Z-PB | ON Sy — () 1C111019D201W, 701W
| N
—(WO)—>{ s EXIST
e @ 220 |
FD12,FD30 ‘W $— 0 O_I * B85 30A )\ !
(FCM 1) SELECTION @ 31|82 30|E3 |
66|B2 30[c3
Z-PB | ON W A 1| (AI+B)< 1 HWO)— 220B : |
c2 C
* |B4 RCIS 1BD
1C11ZCT54612BW S9A E\nggssAl B 1| (Al+B)< 1 (WO) \]/ ' FD12,FD90 FCM BYPASS LOGIC
31|B2 © (*32.1)
214
BYPASS Al @ | BYPASS
PERMISSIVE QW (Al+BI) = 1 ¢~ PERMITTED
\31/8%/ 1C111019D006W,
L 12W .___.
RSPC Bl BYPASS @ B | |
(TO RSPC) QW N | FCM—B
f 5 T o
CONDITION EXISTS v @ | 1110190004 -
19|B5 o - FROM OTHER FCM—B CH !
NE /218 5
ARI/SCRAM FOLLOW
92B \ CONDITION EXISTS (o) 2188 W i
19|B6 \
/\ FCM—A| FCM Al @ S3lgs) AUTO BYPASS | BYPASS—I |
137 \ SERIOUS FAILURE BYPASS ‘@ w
|
FCM—B] __,__C) RCC (GR—I) STATUS
137 \ SERIOUS FAILURE “W 220AY FCM-B ] INDICATION
@_Cﬂ 335/ AUTO BYFASS | 1C111019D021W, 31W
|
e _ o ]
A
1 2 & o) S /

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 32 of 114)

STP3 & 4

Rev. 0




‘MODE

1 2 3 4 5 6 7
NOTES:
FD12.FD90 [ RAPIZA_| FD12,FD90
SYNCHRO A BYPASS i | (¥) 1C111020D021W, 521W
Z—PB_| ON (WO) . 224 . VAU
1C11ZCTS4613AW ! . —(WO)—>{ S * [B3 §$E§§§O Al
401E4 1 (70 RsPC) |
| RO 44|D2 |
| 69[E2
FD12,FDI0 oA e |
BYPASS CANCELLATION : \\ifié/ |
Z-PB | ON
1C112CTS4613CW . N\ SYNCHRO |
L L ]
| /C\1C111020D002L
FD12,FD90 | \__/ BYPASS CH A
i
SYNCHRO B BYPASS : FROM OTHER SYNCHRO A CH | FD12,FD90
Z-PB_| ON | SYNCHRO B BYPASS
1C112CTS4613DW . . . (WO) , 1C111020D251W, 751W
i
FD12,FD90 w0y 5 FD12,FDI0
(COORDINATES 1) SELECTION > o) | <y SYNCHRO
— ' /fi;f\ T BYPASS
Z-PB_ | ON RO MAP DISPLAY
RCIS MANUAL + 105 ( )
1C112CTS4613BW OnE 1C111079D001W,
N\ (225 225A 225"\ SYNCHRO -
\:jfﬁ/ * " Bl BYPASS
C3 RCIS 1BD
i 9 |E5 ‘@ B I YY) (TO RSPC) ! SYNCHRO BYPASS LOGIC
(AI+BI) =9 69102 |
IRCIS SEMI—AUTO (::). x 102 SYNCHRO | BYPASS

SYNCHRO Bl BYPASS

NG

| SYNCHRO BYPASS OF
FCM—AI AUTO BYPASS

9

224A
* D4

3

AS

(wWo)

&

TO OTHER SYNCHRO A

| m SYNCHRO Al BYPASS
| \" [EY/

! SYNCHRO BYPASS OF

FROM OTHER SYNCHRO B CH

S /\_SYNCHRO

\__/ BYPASS CH B

7C\1C111020D00SL

RCIS RESET m
\B/

227 !
>0 29[D2 ‘
5 72|C2

SYNCHRO BYPASS
NUMBER LIMITING

5908\ FCM—BI AUTO BYPASS na A

L \32laa ) /\jjfﬁ/ !
i

| TO OTHER SYNCHRO B

! §
]

L o - o . . o o o . - o o o o . o o o

1 2 3 4 5 6 7
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1 Z %) 4 o) o) 7/
FD12,FD30
INOP ROD
BYPASS
FD12,FD90 T T T /e T T "RAPI-A (MAP DISPLAY)  noTes:
. —T 1C111021D101W,
INOP BYPASS ! | 401W *34.1 ,
Z-PB | ON 228 THIS SIGNAL TURNS OFF
F1C11ZCTS4614AW ! 19]E1 LIGHTS MODE WHEN 8TH
FD12,FD90 | J 2602 nop ! 0\ BYPASS SET $#GNAL COME
COORDINATES | SELECT’ION <8 ——(WO)—> S 68182 BYPASS 1C111021D101L  INTO EXISLCE EXCEPT
( ) . 5l55] ROD 11 L>T0 RWM FOR REF§EL AND SHUTDOWN
Z—PB__ | ON ' —><> % - - " 7 (REFERENCE 3) MODE. (OR IF THE BYPASS
11707546 148w /N D2 PERMISSIVE STATUS IS INACTIVE)
| 228 \ <8 401B21 op THIS SIGNAL TURNS OFF
QW 39|D2 | oipaes | LIGHTS WHEN 35TH BYPASS
| >9 Oﬁ 721B3 EXIST SET SIGNARE COME INTO
FD12,FD90 1 { EXISTENCENN REFUEL AND
BYPASS CANCELLATION o ST . oA\ | SHUTDOWN QDE.
7op8 | 5 - O 301E3 (OR IF THE BYRASS PERMISSIVE
| —> ! STATUS IS INACNYE)
| <35 30/C3| ' FD12,FDY0 (*34.1)
1C112CTS4614CW 29A — FROM OTHER 204 ROD
% { INOP BYPASS PERMITTED
' \31|B3 > W INOP ROD ! 1C111021DO03W, 10W
| =35 BYPASS PERMISSIVE |
BYPASS MEMORY ® & ) 230 a\(JTAABSESR 1C111021A008W, 7W
' PERMISSIVE | >36 N/ m 29|D2 UMITING . XXX |FD12,FDI0
rRCls [104A B 72|82 | INOP BYPASS
B RESET\35/R3 NUMBER
I
, — m —7C\1C111021A015L
< H REACTOR MODE SW TO PLANT COMPUTER
| ‘@ [REFUEL—SHUTDOWN] | FUNCTION
ROD | SUBSTITUTE ' (FEEDBACK DATA)
| VALUE INSERT INOP_BYPASS NUMBER FD12,FD90
! \CIS IBD
SUBSTITUTE VALUE \ l [ ROD INOP BYPASS LO
< DOWNLOAD DATA / ()] suestimute ’ )= ROD | —&10111021%1%
' DOWNLOAD VALUE SUBSTITUTE 230A |
SUBSTITUTE
(FROM PLANT COMPUTER PERMISSIVE BUFFER VALUE VALUE |
FUNCTION) | MEMORY MEMORY &2/ sosimion 1y DA
! 2?22 o WRITE ROD SUBSTITUTE VALUE ! © 1C111021D012W
\ | \_l_/ PERMISSIVE DOWNLOAD SUCCESS 13W '
| |
< DOWNLOAD NORMAL / ROD SUBSTITUTE VALUE, FD;ez’wcF1D191Ooz1D031w
| DOWNLOAD FAILURE ® 35W ’
(FROM PLANT COMPUTER . " FD12. FD90
FUNCTION SO
)ep1 2,FD90 | Q © gggﬂgﬁﬂw
SUBSTITUTE VALUE DOWNLOAD | ! R /\ ROD | : DOWNLOADING
Z—PB | ON S . . 2308 \S//;JLBL;SET!TUTE 1C111021D041W,
x 40[D3 42W
! DOWNLOAD INSERT |
1C112CTS4614DW DOWNLOAD * |
! ———————&——~/C\ 1C111021D401L
. 22A TDO
- N E%M%%%%ESS FD12, FD90
! \/ ® ' ROD | SUBSTITUTE
] A T VALUE INSERT.
- : MAP DISPLAY
- — e 7 777 _] (REPRESENTATION OF 205 RODS)  REQUEST 1C111021D027 W,
521W
1 2 S 4 5 o 7/
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MODULE SERIOUS \
FAILURE FACTOR /

XX MODULE SLIGHT \
FAILURE FACTOR /

SO

[ RSPC—A |

SO

[RAPI-A_]

FD90, FD12

® (EACH MODULE INDIVIDUAL
SERIOUS FAILURE)

FD9O, FD12

&)

XX MODULE
SERIOUS
FAILURE

*35.1

XX PANEL
SERIOUS
FAILURE

® (EACH PANEL
SERIOUS FAILURE)

FDOO, FD12

CONDITION

XX MODULE BYPASS
DISPLAY FACTOR

@ (EACH MODULE INDIVIDUAL
SLIGHT FAILURE)

FD9O, FD12

*35.3

¥*
(o}
w
N
>
>
=
O
O
o=
—
m

XX PANEL
SLIGHT
FAILURE

@ (EACH PANEL
SLIGHT FAILURE)

FD9O, FD12

S

@ (EACH MODULE INDIVIDUAL
CONDITION DISPLAY)

FD90, FD12

@ (EACH PANEL BYPASS
CONDITION DISPLAY)

NOTES:

*35.1:

*35.2:

*35.5:

REFERENCE SH.35*1
MATCHIFG SYMBOL
COLUMN. (SH 37,38)

RCFERENCE SH.35*%2
MATCHING SYMBOL
CALUMN. (SH37,38)

REFERENCE SH.35%*3
MATCHING SYMBOL
CQLUMN. (SH37,38)

! I
ROD | DRIFT @

' DETECTION

ROD | STICK
DETECTION

360

mRODI

98|CS5

H12—-PL—=1011A

RCIS

RESET

FB

| ON

DRIFT

| FD9O, FD12 RCIS 18D

O O €> o €> ®

mRODI

SO T
e—> R

(1048

18|B3

31|B4

33|B4

34[c4

40|E2

7 |E4

7/ |D4

411D5

STICK

RCIS
RESET

)

) (EACH SMDM (1/4)
E © CONDITION DISPLAY)

1C111090D001TW, 501w

' FD12, FD9O B

RCIS TROUBLE DISPLAY

C

R CONTROL SYSTEM
ABNORMAL
1C111022D010W,

20W

FD12, FD9O
CONTROL SYSTEM

—(Y) BYPASS
‘ 1C111022D701W,
951W

' FD12, FD90

MAP
DISPLAY

® DRIFT DETECTION
‘ 1C111089D001W,
251W

+ FD12, FD90

® STICK DETECTION
1C111089D501W,

791W S

5 6 ] i
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1 2 NS I = ; i —— 5 6 7

T R
FALURE  \3HEY/ | NOTES: :
1
!
e (o |
FAILURE w i
1
BRAKE | m , B
TROUBLE W |
]
1
SEPARATION
DETECTOR @ ]
SW Al OR Biw * (NOTE 6) FD12, FD90
MOVEMENT N ] o RCIS 5
\__/ 1 ABNORMAL
SYNCHRO Al m | 1C111022D021W, 22W
TROUBLE W i
1
SYNCHRO | @ j
ERROR 40|E5, ' —
1
1
(117 |
ROD | DRIFT
EE :
i | )
118
ROD | STICK
e/ |
i C\1C111022D101L
1
‘ C\1C1110220501L -
RAPI A BYPASS /104 |
SERIOUS
LjAILURE W w—]
r J e B
t 1
] !
SCRRI 924
[ CONDITION m @ RAPI-A AUTO ]
| EXISTS W w@ BYPASS |
[ ARI/SCRAM O ]
i FOLLOW @ " -
CONDITION
; EXISTS W :
N 1
A
1 2 3 7 } 5 i 5 1 7
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1 2 3 | 4 | 5 6 7
PANEL MODULE SERIOUS FAILURE (R) SLIGHT FAILURE () CONDITION DISPLAY (G)
NO PANEL NO ABBREVIATION | ABBREVIATION FACTOR T VATCHING FACTOR 2 NATCHING [¥3 WATCHING [ oo NOTES
NOTES:
E 1| H12-PL-1011A RAPI ——— | 1. CPU ABNORMAL. /Toa\ | 1. FAN ABNORMAL. 250 37 1
H12-PL—1011B .
2. POWER SUPPLY SYSTEM 0154 | 2. HIGH TEMPERATURE W bl NONCONFORMITY
ABNORMAL. 30(C4 IN PANELS. SURVEILLANCE OBJECT
3. AC SUPPLY BOTH 351621 | 3. AC SUPPLY (ONE SIDE) MANUAL, SEMI—AUTO,
SUPPLY ABNORMAL. 65 1E4 SUPPLY ABNORMAL. AUTO, SINGLE, GANG,
4. RAP| CROSS—CHANNEL STEP, NOTCH, CONTINUOUS,
NON CONFORMITY FAILURE SUB-STEP, LOW SPEED,
— SCRAM TEST, COUPLING
*37.1 CHECK, DOUBLE NOTCH TEST,
SEQUENCE A, SEQUENCE B,
2 | H12-PL-1013 STRAP — |1 COMMUNICATION ERROR @ SHUTDOWN MARGIN TEST.
— — *37.2
ww SEE NOTES IN TABLE.
D 3 | C11—PL—0009A~0009Z| RCC 1. ES&VSRRMit}PPLY SYSTEM 1. FAN ABNORMAL.
. 2. HIGH TEMPERATURE
2. AC SUPPLY AND DC EDY R E
SUPPLY ABNORMAL. - S —
3. SYNCHRO SUPPLY W@ 3. ggpﬁgppngggMDC W@
SYSTEM ABNORMAL. f AL.
(137
FCM 1. CPU HARD ABNORMAL. —>32|A2 m
32|82 — 1. BYPASS
66(D2 Q@
73|82
C
*37.2
RSPC 1. RSPC HARD ABNORMAL. 369A
(SELF DIAGNOSIS ABNORMAL)| "1 57755 /214 1. BYPASS ﬁ
2. SELECTION ECHO 67|E2 \31oy/ \18[8¢/
UNMATCH. *37.2 73|82 INPUT FROM
— SH. 18
sDC 1. SYNCHRO SIGNAL
CHANGE. @
2. DRIVE FIELD DEVIATION.
3. SDC HARD ABNORMAL. wg -
4 | C11-PL—0010A~0010F| RBCC 1. BRAKE POWER SUPPLY 1. POWER SUPPLY
B ABNORMAL. /350 ABNORMAL. S5p
(BOTH SYSTEM) W@ (ONE SIDE SYSTEM) W
RBC 1. BRAKE MISTAKE DRIVE.
2. BRAKE MISTAKE UNDRIVE. (356
— 3. BRAKE MISTAKE SIGNAL 41]C4
UNMATCH. 68|E2
] i 3 4 | 5 i 6 l 7
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1 2 I - N QH 5 6 7/
" —
< PANEL MODULE SERIOUS FAILURE (R) SLIGHT FAILURE (Y) CONDITION DISPLAY (G) oTES
NO PANEL NO ABBREVIATION | ABBREVIATION *1 MATCHING *2 MATCHING |*3 MATCHING
5 | C11—PL—0011A1 FMDC 1. 1C ABNORMAL.
E
~0011F4 2. SMDM ABNORMAL. /355
\67|82/ SEE NATES IN TABLE.
*38.2
38.1) SEE NOFES IN TABLE.
Ic 1. 1C HARD ABNORMAL.
(IC ANSWERBACK ERROR) 124 @
(*38.2) 68 D2 @W
2. TRANSMISSION ABNORMAL.|  [73[a2 -
3. BOTH SYSTEM UNMATCH. INPUT FROM
(*38.1) SH, 62
(*38.2)
SMDM 1. OVER FREQUENCY. LIST IN 1. DRIFT
2. MOTOR OVERLOAD. 356G SH. 35 2. STICK m
68[B2
75l a2 \$2[E4/
INPUT FROM
SH, 42
] 6 | C11—PL—0015A STRP 1. CPU ABNORMAL. 1. FAN ABNORMAL.
C11-PL-0015B 2. POWER SUPPLY SYSTEM @ 2. HIGH TEMPERATURE @
— ABNORMAL. IN PANEL.
5. AC SUPPLY AND DC W@ 3. AC SUPPLY OR DC WW
SUPPLY ABNORMAL. SUPPLY ABNORMAL.
C RSSM 1. RSSM HARD ABNORMAL. RCIS 1B
(REED SWITCH ABNORMAL) @ RCIS TROUBLE DISPLAY (4/4)
B
1 2 3 4 5 6 7
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I—RAPll_A ] (REPRESENTATION OF 205 RODS)
- i

gg&éﬂON @ @ > TO MRBM
REFERENCE 6
(SINGLE) 1813 ~ l or . ( .
\_/ (WO) ® 221 A1 148102 ROD | | 39.1 CYAN COLORy APPLIES WHEN
SELECTION e——> TO RWM ROD IS SELEETED, NOT INOP
ROD | @ 261E21491D2 1 (15 RSPC) ! (REFERENCE 3) BYPASSED, AND AT INTERMEDIATE
SELECTION ! POSITION (l#. BETWEEN STEP
25162 151102 POSITIO ALUES OF ZERO
(GANG) 1953 45|D2 |52]D2 |76 |D1| AND 2#%). OTHER COLORS
46|D2 |40(B4 ' APPL' FOR DIFFERENT
INOP BYPASS@ 20103 | ‘—”“Zf31C111023DOO1L CONDIRIONS. SEE FLAT DISPLAY
ROD | 34/D5 FORMAF DOCUMENTS FOR
202 \ STEP MODE ! FD12, FD9O DETAIL§.
STEP 763\ WITHDRAWAL
WITHDRAWAL : 45/C2/ REQUEST SELECTED
REQUEST 15/B6 (TO RSPC) | (MAP DISPLAY)
203\ SIch MODE %3191'12380Doo1w
STEP m > INSERT REQUEST | »
INSERT 64 46|D2/ (TO RSPC) | 501W
REQUEST 15|B6
*—> 504\ NOTCH MODE |
NOTCH /\ WITHDRAWAL
WITHDRAWAL (87 481C2 | REQUEST |
REQUEST 16|05/  NON—TEST MODE/\ S01B2 | (T0 RSPC) |
TARGET POSITION(_24C o
NOTCH /\ FQUAL 200 STEP\21|C6 205 \ NOTCH MODE ;
INSERT 68 49]C2 l(NSERT R%QUEST !
16|C5 50[B1| (TO RSPC
REQUEST TARGET POSITION @ |
EQUAL WITHDRAW (== e 206 \ CONTINUOUS MODE
CONTINUOUS @ LIMIT @ =155 ] WITHDRAWAL
WITHDRAWAL REQUEST i
REQUEST 17|D4 5;? gg (TO RSPC) RCIS IBD
RAP!/RSPC INTERFACE g.OGIC
CONTINUOUS 234A 53|D4 ! (1/4)
INSERT TO N o N
(FULL—IN )22 A 207 |
CONTINUOUS PAIR ROD SCRAM 52|B2 | CONTINUOUS MODE
INSERT m K 53[A2 | INSERT REQUEST
REQUEST 17|D4 c51pa | (TO RSPC) !
TDO 53|C4 |
'S'\I'(S;E]iz @ ) N 207A) CONTINUOUS MODE !
15|C3 J W, \@y DRIVE REQUEST
TO RSPC
T=4.0 SEC ( ) .
SCRRI !
CONDITION 92A
EXISTS 1985 /201 |
> INSERT SIGNAL !
AR| /SCRAM O—> 05|E2
FOLLOW @ |
CONDITION olB6 TAgegE/‘\rL Fmgg%r\z
EXISTS W
LIMIT @W |
]
TEREENCY 92C TARGET POSITION@
19| A5 EQUAL 0 STEP \1ps ' (RSPC REPRESENTATION OF 205 RODS)
e e T |
2 3 4 5 §) 7/
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1 3 l 4 6
[~ ==""" RSPC_. T T T T T T T T T T T T T T T T T T T T RARID T
| RSPC=AT] | e [ RAPI=A_] 110 \SYNCHRO™N
| | | SERIOUS /fi%?\ SYNCHRO Al /12;?\ ] 73|82 ABNORMALi
FAILURE  \37|B3 BYPASS \33[ES SYNCHRO Al I
: | «// S «// /<E;?\ TROUBLE (WO) —/\1C111081D001L
| — 56|D2 ' FD12, FD9O
| . REB s> R 69]E2 ® SYNCHRO
i | RESET \35|B2 ABNORMAL
'/ SYNCHRO /310 I:f: 7108\ | (MAP DISPLAY)
. ' S 1C111081D001W, 501W
| ERROR — <6105 | SYNCHRO |
44(C5 | ROD | SUBSTITUTE GANG ROD SELECTION GANG FRROR
‘ 0D | VALUE!NSERT//*N\\ R | /201 \SELECTION /“gg™  ROD POSITION 69[C2 :%$Z.FD9O
. ! 2308 R) SYNCHRO DEVIATION
o SUBSTITUTE =55 39|E5 19|D5 115 [LARGE]
| | g@éﬁm @W 20|C2 | 1C111082D001W, 501W
| , 21|81
| - . TO PROCESS COMPUTER
ROD | 306 | ROD POSITION /109 ALL RODS 1C111023A701L
POSITION . -
: 441E5 ! | MEMORY 19/C2| POSITION | TO ATLM
Lo 22|B2 (REFERENCE 4)
| OTHER 204 RODS |
76| E1 FD12, FD90
! | POSITION Mo i
rgg%gTALL//gg;\\ o (SAME AS | XXX | (*40.2)
44|D5 | —~ gg%%? 204 | 1C111083A001W, 501W
{
T | //’“\\ \__/ TO RWM
N 228 - 111\ ALL RODS | (REFERENCE 3)
' ' ROD | 34/D5/INOP BYPASS SAME AS FULL—IN
| 0D | ; 25[D2
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NOTE 47A.1
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REPRESENTATION OF
THIS HARD LOGIC 1S
SHOWN IN_ DETAIL IN
THIS LOGIC DIAGRAM
S THE OTHER HARD

RAP|—A BYPASS/SERIOUS FAILURE

RIP RUN BACK AFTER AN ALL FMCRD RUN-—IN

AND $~ (REFERENCE 10)

ARI/SCRAM FOLLOW
CONDITION EXISTS (FROM RAPI-B)

1H12-PL-1011B  (NOTE 47A.2)

A

:

RAPI—B BYPASS /SERIOUS FAILURE PIEJLT CONNECTIONS

A

47A.2
El

HARD LOGIC EQUIVALENT TO ABOVE FOR RIP B #- (REFERENCE 10)
RIP RUN BACK AFTER AN ALL FMCRD RUN~—IN
HARD LOGIC EQUIVALENT TO ABOVE FOR RIP C B (REFERENCE 10)
RIP RUN BACK AFTER AN ALL FMCRD RUN-IN RCIS 1BD
HARD LOGIC EQUIVALENT TO ABOVE FOR RIP D g (REFERENCE 10) RCIS MUX JIONITOR/RECIRC
UNB
RIP RUN BACK AFTER AN ALL FMCRD RUN-—IN
HARD LOGIC EQUIVALENT TO ABOVE FOR RIP E #- (REFERENCE 10)
RIP RUN BACK AFTER AN ALL FMCRD RUN—IN
HARD LOGIC EQUIVALENT TO ABOVE FOR RIP F - (REFERENCE 10) /

RIP RUN BACK AFTER AN ALL FMCRD RUN-IN

HARD LOGIC EQUIVALENT TO ABOVE FOR RIP G - (REFERENCE

o)<

0)

RIP RUN BACK AFTER AN ALL FMCRD RUN-IN
HARD LOGIC EQUIVALENT TO ABOVE FOR RIP H

B (REFERENCE

RIP RUN BACK AFTER AN ALL FMCRD RUN-IN
HARD LOGIC EQUIVALENT TO ABOVE FOR RIP J

» (REFERENCE 10)

RIP RUN BACK AFTER AN ALL FMCRD RUN=-IN
HARD LOGIC EQUIVALENT TO ABOVE FOR RIP K

- (REFERENCE

i
t
|
t
i
|
i
1
|
i
'
|
1
i
1
|
I
i
|
]
t
|
i
i
|
t
I
|
RIP RUN BACK AFTER AN ALL FMCRD RUN—IN :
!
i
i
|
|
t
i
|
i
|
P
'
|
.
[}
|
i
|
t
t
|
i
i
)
|
i
i
|
I
t

7 7 3 7 ] 5 [ 6 1 7

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 47a of 114)

STP3 & 4 Rev 0




r e e [Rspe-all

ROD INSERT PERMISSIVE @

(FROM RAPI-A) 2804

5 &

EMERGENCY INSERT

(FROM RAPI-A) WW

ROD | ALL INSERT

ROD | SELECTION [ 201

NOTES:

(FROM RAPI—A) 39E5

1

NOTCH MODE INSERT 20

> j PULSE
3 265 )\ \OTCH INSERT START PULSE
N\
T=0.5 SEC.
<]
j 5] @ NOTCH MODE

60]D2 | INSERT SIGNAL
R0 61/D2

REQUEST (FROM RAPI-A) \3glcs

& & @

STEP MODE IN [ 331

RCIg 1BD
NOTEH INSERT LOGIC

&

NOTCH MODE  \s0ims

NOTCH INSERT [ 329

NOT COMPLETE \50|c6

&

NOTCH INSERT [ 265

START PULSE * D4

RCIS NOTCH MODE

, . % NOTCH INSERT

@ ROD SELECTION

! 325 \ NOTCH MODE SIGNAL

@&

12/C5

W (INSERT)
RO

RSPC REPRESENTATION OF 205 RODS

3 4 l 5 1 6 | 7

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 49 of 114)

STP3 &4 Rev 0




1 2 3 4 | 5 6 7
e h' T "RSPC—AI |
= .
ROD SELECTION 48|c5
| — , NOTES:
! ' ON AT REF-POS > 8MM S \@ NOTCH WITHDRAWAL |
> , W NOT COMPLETE *50. 1
: NOTCH WITHDRAWAL RO : THIS FOLLOWS
SETTLE DECISION A7 CURRENT POSITION
| REF—POS | WHEN TARGET
! o - < 8MM 327 NOTCH WITHDRAWAL ' POSITION RENEWAL
W SETTLE SIGNAL IS NOTHING.

| NOTCH WITHDRAWAL :

COMPLETE DECISION G
| |
: ON AT REF = POS |
§ |
i . |
| ROD | POSETION@ . NOTCH INSERT |
| (POS) 44|E5 | COMPLETE DECISION |

| +
' | x ON AT REF = POS !
] \I/ ( 501) P S— ® ;Z !
m TARGET POSITION NOTCH INSERT
! ROD TARGET SETTLE DECISION |
POSITION 21|E6 MEMORY ON AT >
| REF—POS @ |
i (FROM SH.20, 21, 22) $ > > —8MM e NOTCH INSERT |
| NOTCH INSERT NOT 5 W |
! COMPLETE DECISION |
RCIS IBD
P NOTCH DRIVE NOT COMPLETE/
: ' ON AT REF—POS < —8MM 329\ NOTCH INSERT " |SETTLE Locic
l S 49|B2/ NOT COMPLETE

i NOTCH INSERT @ RO |

STEP WITHDRAWAL ROD SELECTION 2olcs
'\ NOTCH MODE DECBION T NOTER MOBE REE 330 \ STEP WITHDRAWAL
i ]

WITHDRAWAL @ 45lc2/ IN NOTCH MODE
' [] | ON AT 29MM > REF-POS > 9.15MM
, REQUEST 39ID5 ,
i (FROM RAPI—A) Sl l |
: 2 /331 STEP MODE IN ;
RCIS NOTCH m \_/ ig g; NOTCH MODE

: MODE 12lcs 48[C2 |

STEP INSERT DECISION IN NOTCH MODE 49(C2
i |
i I

NOTCH WODE - (205 | 1] | =
| (hrov ey (selcs l STEP INSERT IN |
! ON AT —29MM < REF—POS < —9.15MM 46|D2/ NOTCH MODE |
L T T T I T ]
(RSPC REPRESENTATION OF 205 RODS)
1 2 3 4 | 5 | 6 7

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 50 of 114)

STP3 & 4

Rev. 0




PERMISSIVE (FROM RAPI-A) \27[p4

~ ROD WITHDRAWAL @

CONTINUOUS WITHDRAWAL START PULSE

CONTINUOUS MODE
WITHDRAWAL SIGNAL

CONTINUQUS WITHDRAWAL

53|E4/ ROD SELECTION

(FROM RAPI—A) 5

CONTINUOUS MODE SIGNAL

59|02/ (WITHDRAWAL)

EMERGENCY INSERT [ 92C
(FROM RAPI-A) 19]A5
PULSE
ALL ROD WITHDRAWAL (260 N\ @
PERMISSIVE CH A. \aAce/ J \* BV
T=0.5 SEC.
309
ROD | ALL WITHDRAWAL % y
OVERTRAVEL WITHDRAWAL /910 333
PERMISSIVE . S o 222
(FROM RAPI—A) \13|ps/ 5002
RO
CONTINUOUS MODE 06
WITHDRAWAL REQUEST
(FROM RAPI—A) 39C3
ROD | SELECTION @
(FROM RAPI-A) 291E5
STEP MODE IN 344 N 334
CONTINUOUS MODE {3[5- ()1
CONTINUOUS WITHDRAWAL @
NOT COMPLETE 53lE5 —~
CONTINUOUS WITHDRAWAL (266
START PULSE QW
742\
RCIS CONTINUOUS MODE Q@
Y S l 335
CONTINUOUS MODE @ N/
WITHDRAWAL REQUEST RO

(RSPC REPRESENTATION OF 205 RODS)

2 NOTES:

RCIS IBD §
CONTINUG

S WITHDRAWAL LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 51 of 114)

STP3 & 4

Rev. 0




ROD INSERT PERMISSIVE
(FROM RAPI—A)

EMERGENCY INSERT
(FROM RAPI—A)

ROD | ALL INSERT

CONTINUOUS MODE
INSERT REQUEST

(FROM RAPI—A)

ROD | SELECTION
(FROM RAPI-A)

STEP MODE IN
CONTINUOUS MODE

CONTINUOUS INSERT
NOT COMPLETE

CONTINUQUS INSERT
START PULSE

RCIS CONTINUOUS MODE

CONTINUOUS MODE
INSERT REQUEST
(FROM RAPI—A)

(105

28\D4

92C

191A5

307

@ &

D5

207

267

T=0.5 SEC.

&P

/201

39

P
\G|

344

53/B5

342

/@

O

7207\

(557

CONTINUOQOUS INSERT START PULSE

936 \ CONTINUOUS MODE

RO

537 \ CONTINUOUS INSERT

O

(s
N

53|B4/ ROD SELECTION !

338 \ CONTINUOUS MODE SIGNAL

RO

59|Cc2/ (INSERT) :

60|C2 | INSERT SIGNAL |
61]|C2 '

NOTES:

RCIS §BD
CONTNUQUS INSERT LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 52 of 114)

STP3 & 4

Rev. 0




5 8 | 7

T ———ET T e ——— | RSPC—Al

| LOW SPEED DECISION @ [[RSPC-AT]
IN OVERTRAVEL ROD | COUPLING =< !

| o pos > A \44]os/ B i@ OVERTRAVEL LOW

WITHDRAWAL SPEED (TO IC)

(SH. 62 TABLE)

CONTINUOUS :
CONTINUGUS WITHDRAWAL WITHDRAWAL @ h ‘SS‘TE?NLL\’?/"JENCEERRGEQT
NOT COMPLETE DECISION ROD SELECTION QW i EiR A A
ON AT REF-POS > 8 MM /339" CONTINUOUS NOTHING.
— S o WITHDRAWAL NOT
CONTINUOUS WITHDRAWAL o W COMPLETE
SETTLE DECISION m
ON AT REF—POS
. ] < 8 MM x @ CONTINUOUS
CONTINUOUS @W WITHDRAWAL SETTLE
WITHDRAWAL s

COMPLETE DECISION

| | ON AT REF = POS

- V <
CONTINUOUS MODE /206"

WITHDRAWAL REQUEST
CONTINUOUS INSERT ~ (FROM RAPI-A) @@
COMPLETE DECISION CONTINUOUS MODE

ROD | 306

+ <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>