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I_ _______________________ -
| AUTOMATIC CONTROL SYSTEM (ACS) |
OTHER ATC |
: FUCTION |
I
[ L
DRIVE MECH |_DRIVE STATUS - AR DRIVE_STATUS :
| AICF STAIUS | SUPPLEMENT TO ATIP_IBD
ENCODER |—POSITON ' LOGIC EOSITON | POSIION AUTO TIP MECHANISM DESCRIPTION
U s 1e-16) MACHINE || ! FLUX X=Y
[ | SELECT T [T PEN LIFT RECORDER 1. COMMNAD FOR AUTO TIP FROM PLANT COMPUTER FUNCTIONS
| MOVE/STOP L AUTO_CONTROL f IS TRANSFERRED TO THE ATCF'S THROUGH THE ACS. THIS
DIRECTION | Y TRAVERSE ABORT : INITIATES AUTO-TIP COMMAND SEQUENCE.
SPEED L7 | < REDUNDANT STOP | | 2. EACH ATCF BEGINS SCANS FOR ALL OF ITS GUIDE TUBES. TIP
I CONTAINMENT ISOL | DATA ARE RETAINED IN MEMORY UNIT FOR LATER ACCESS.
SwcH IN-SHEELD | INOP | INDEXING AND TRALERSING IS AUTOMATICALLY SEQUENCED. THE
T T maANUAL | INDEXING SEQUENCENTERLOCK IS CONTROLLED BY THE ACS. THE
SWITCH PARK ! TOP_ENABLE | TP READY TRAVERSING LOGIC FOR EACH SCAN IS FROM THE ATCF LOGIC.
| PEN LIFT | /STATUS 3. ACS CONTROLS THE USE OF THE COMMON (REFERENCE) TUBE
| z POSITION ENABLE | 10 DATA T0 PROTECT AGAINST MULTIPLE ENTRY AND TO COORDINATE
| S | DATA REQUEST PLANT THE REFERENCE TUBE CROSS CALIBRATION.
o
LA : g INDEXER_STATUS INDEXER [ RuELTeR 4. WHEN ALL ATCFS HAVE COMPLETED THEIR SCANS, A SIGNAL
INDEXER ~ [—AUGNMENT = SEQUENCE / | 1S RETURNED THROUGH PLANT COMPUTER FUNCTIONS NOTIFYING
| < INDEXING " CHANNEL |=f-ELECT CH INTERLOCK I THEM THAT THE NEW TIP DATA IS AVAILABLE.
FLUX o] SELECT | ;\‘if T : 5. PLANT COMPUTER FUNCTIONS CAN THEN REQUEST FOR THE TIP
DETECTOR : CONTROL I_._‘ >—1 | DATA TO BE TRANSFERED.
| BALL VALVE | 6. AN AUTO TIP WILL BE ABORTED FOR ANY OF THE FOLLOWING
POSITION | 3-DIMENSION REASONS:
| POWER
L___I 1 _ - | DISTRIBUTION A.  IMPROPER INDEXER OPERATION
w_ | w | |_DATA (001, 2) B. CONTAINMENT ISOLATION
28| =g | o AUTO START C. EXCESSIVE WAITING FOR COMMON CHANNEL
23| 2z | - ABORT D. MANUAL ABORT
28| 28 | o DATA REQUEST
@ @ | T PLANT DATA
VALVE_CONTROL ' . COWPUTER
BALL/SHEAR MONITOR FUNCTION ! | Rey
VALVES | |
| |
I
CONTAINVENT :
ISOLATION | |
REF 10 C. )

ATIP FUNCTION CONFIGURATION

FIGURE 7.6-2 NEUTRON MONITORING SYSTEM IBD (Sheet 14 of 28)
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NOTES:

1. ALL CABLES AND WIRING SHALL CONFORM TO THE SPECIAL
WIRE AND CABLE REQUIREMENTS AS SPECIFIED IN REF DOC 1.

REFERENCE DOCUMENTS

1. SPECIAL WIRE & CABLE REQUIREMENTS SPEC 2. mﬁﬁgﬁg&rz S%?ETED SUBSYST}E?(?R?AFTBH;HFER(?CEI'SESR&AAD)I!A“ON
TRIP SIGNALS TRIP SIGNALS 2. ELECTRICAL EQUIPMENT SEPARATION SPEC REQUREMENTS FOR ELECTRICAL SEPARATION AS DEFINED N
SEE NOTE 5 SEE NOTE 5 3. REACTOR PROTECTION SYSTEM IED
4. LEAK DETECTION AND ISOLATION SYSTEM IED
e o e? * AN ACCOVMOBATE: CMDUE%gfs‘gﬁ,xﬁﬁ’z‘mm@%?MomroRs ARE SHARED
6. MAKEUP WATER SYSTEM (PURIFIED) P&ID WITH THE OTHER SUBSYSTEMS AS INDICATED IN T4 c,
7. REACTOR BUILDING COOLING WATER SYSTEM P&D 5 51 s, AOATON o s ecovoe
8. MAIN CONDENSER EVACUATION SYSTEM P&D SIGNAL ON EITHER RADIATION HIGH~HIGH OR ON'D
INOPERATIVE GINOPY 10 INIIATE THE FOLLOWING FUNCTIONS ON
9. OFFGAS SYSTEM P&D A COINCIDENCE VOTE OF ANY TWO OUT OF FOUR CHANNEL TRIPS:

10. INSTRUMENT AR SYSYTEM P&D
____________________ 11. STANDBY CAS TREATMENT SYSTEM P&D
12. HEATING, VENTILATING & AIR CONDITIONING SYSTEM P&D

SALL BE SENSITIVE TO GAMMA RAYS
INNEL

ISL TUl
MANNER SO EACH CAN PROVIDE APPROXIMATELY THE SAME RESPONSE
---------------------------- AL S D e L
C()S"‘EERF? |c_n|__EOg|C OUTSIDE THE TUNNEL.

7. THESE DETECTORS ARE PROVIDED TO MONITOR RADIATION
THAT MAY RESULT FROM A FUEL HANDLING ACCIDENT IN THE
FUEL POOL OR THE REACTOR WELL.

120V AC RM RM 120V AC RM RM 120V AC 8. EACH HVAC AR EXHAUST RADIATION MONITOR IN THE REACTOR
VITAL —~ L VITAL —~ [=— VITAL UILDING EL HANDLING AREA PROVIDES A CHANNEL
POWER CHA CHB POWER CcHC CHD POWER P 3N m INITIATE THE FOLLOWNG FUNCTIONS ON

MSL RAD COINCIDEN O OUT OF FOUR CHANNEL YRS

DOWNSCALH A. INITIATE OPERATION OF STANDBY GAS TREATMENT SYSTEM (SGTS)

OR INOP B. ISOLATE THE AIR INTAKE AND EXHAUST DUCTS OF THE HVAC SYSTEM
C. ISOLATE THE PURGE AND VENT VALVES OF SECONDARY CONTAINMENT
MAIN CONTROL ROOM THE CHANNEL TRIP SIGNAL FROM EACH MONITOR SHALL CONSIST

—_— ] ________________________'__________________ OF EITHER RADIATION HIGH-HIGH TRIP OR RADIATION
DOWNSCALE/INOPERATIVE (INOP) TRIP.

MSL TUNNEL
9. THE OFF-GAS SAMPLE CHAMBER SHALL BE MOUNTED VERTICALLY

WITH ITS PIPING SLOPED AWAY FROM THE CHAMBER TO PERMIT
THE CONDENSATE TO DRAIN TO THE PROCESS LINE. A DRAIN

I

I

i

! SHALL BE PROVIDED AT THE BOTTOM OF THE SAMPLE CHAMBER.
SEE SEE DETECTOR WELL SEE SEE 10. EACH RADIATION MONITOR SHALL PROVIDE TRIP SIGNALS TO THE
NOTE 1 NOTE1  RSM0O1C % NOTE 1 NOTE 1 OFF—GAS SYSTEM TO PERFORM THE FOLLOWING FUNCTION:

I

A. BASED ON ONE—OUT—TWO LOGIC SIGNAL, THE RADIATION HIGH—HIGH
TRIP SIGNAL FROM EITHER MONITOR SHALL INITIATE VALVE
AL NMENT E OFF—GAS SYSTEM TO FORCE THE GASEOUS
OUGH THE CHARCOAL VAULT FOR TREATMENT PRIOR

LEGEND:

EFFLUENTS THR
RM — RADIATION MONITOR TO RELEASE TO THE STACK.

DETECTOR WELL
RSM001B USC — ULTRASONIC CLEANING

. BASED ON TWO—OUT—OF TWO LOGIC SIGNALS, THE RADIATION MONITOR
CHA.‘NEP:‘ELVETR!IE SIGNASLS SHAIJ. INITIATE CLOSURE OF THE OFF—GAS

wd
ZE
___________ 25 =25 _ SIGNALS VE ON RADIATION HICH- HIGH-HIGH_(HHH)
s2 Vv CHANNEL TRIP FROM aom ' MONITORS, OR O N DOUNSCALE TNOPERATIVE
= CHANNEL TRIP FROM MONITORS, OR ON ONE HHH CHANNEL TRIP
RE001B gz ——= - SIGNALS FROM ONE MONITOR AND ONE DOWNSCALE/INOPERA'IWE CHANNEL TRIP
02 FROM THE SECOND MONITOR.
RSMOO1D ] 1. HEATING OF THESE LINES MAY BE REQUIRED TO PREVENT CONDENSATION.
DET =2 HEATERS SHALL BE SIZED SO THE TEMPERATURE IS KEPT ABOVE THE
o DEW POINT.
e " JE RO Mo T SO TS O S
BEL%%RR Well SEE:NOTE6 DRAIN LINE ISOLATION VALVE.
MAIN STEAM LINE 13. THE RADIATION HicH- HicH TR THE DOWNSCALE/INOPERAT!VE
SAMPLING CONDITION SHALL CAUSE SHUTDI
7 > RADWASTE SYSTEM LIGUID EHPLUENT ISCHARGE PUMPS AND |
CLOSURE OF THE OUTLET VALVE IN THE DISCHARGE LINE.
A
&) 14, THE RADIATION MONITOR OF EACH SUBSYSTEM SHALL ISOLATE ITS
RESPECTIVE AIR INTAKE DUCTS TO THE CONTROL BUILDING AND START
HEAT SHIELD THE EMERGENCY AIR GRCULATING FAN ON A COINCIDENCE VOTE OF ANY
MAIN STEAM LINE RADIATION MONITOR > (DELETED)

(NONJSAFETY—RELATED)

17.
PROBE FOR THE INSER 10N OF A CHARCOAL FIL'IITIm HOLDER OF

S LL P MOO'I TRAN:!
INTRODUCING ONTINUITIES OR REDUC ING THE CROSS
SECTIONAL AREA OF THE FLOW STREAM.

18. HEATER AND CONDENSATE DRAIN WITH TRAP TO BE SIZED SO THAT
TEMRERGRIREDINEANP a0 RIARSNEBEMNPORT

CONTROL OF THE CHECK SOURCE CAN BE INTEGRATED INTO
THE RM AS PART OF THE MONITOR.

(DELETED)

FIGURE 7.6-5 PROCESS RADIATION MONITORING SYSTEM IED (SHEET 1 OF
STP 3&4 Rev.2
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SEE NOTE 14
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NOTES

1 THESE RCAS RELATED DISPLAYS AND CONTROLS INTERFACE
DIRECTLY WITH THE PROCESS COMPUTER SYSTEM(FLAT DISPLAY) TEHSE DISPLAYS
AND CONTROLS ARE MOSTLYDBASED AND ARE
AT_THE_MAIN_QPERATOR INTERFACE CONTR

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

3. THE RC&IS DEDICATED OPERATOR INTERFACE PROVIDES RC&\S
STATUS SUMMARY INFORMATION AND INCLUDES CONTR
FOR ADCIVATING SPECIAL RC&IS INSERTION FEATURES ANI) KEY
BYPASS CONDITIONS, AND FOR INITIATING OTHER SPECIAL
RC&IS FEATURESCAND PERFORMING MANUAL ORSEMI-AUTOMAT

4. THE RC&IS uuL'nPthlNc NETWORK INCLUDES SUITABLE,

(AND_ASSOCIATE
0 SUCH THAT REQUIRED COMMUNICATION TO ACHEVE

C&lS
FUNCTIONS AND OPERATION IS ESTABLISHED. THE EXACT CONFIGURATION USED

(EXAMPLE STAR, RING, ETC.) FOR THIS NETWORK IS NOT SPECIFIED
OR DEPICTED BY THIS IED THIS ISTA DETAILED DESlGN DEC!SION)
NT_CHANN|

IPLE XING
b" STRPS AND RA( RAPIAXPAN

5. g%;om SUPPLIE Rovmz APPRSP?ATE flf Eigff

AND ROD SERVER MODULE LOGIGOMYHIN A GVEN
REMOTE COMMUNICATION CABINET.

6. |NOT USED

7. THE 3-PHASE AC POWER SOURCE FOR THE STEPPING MOTOR DRIVER
MWULES THE INNVERTER CONTROLLER POWER_SUPPLIES, (JTHI
oL

RGENCY ROD_INSERTIO!
SR

8. 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

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

10. THE SEPARATION SWITCHES (A/B) OF THE FMCRD_DO NOT DIRECTLY
NIERFACE WITH_THE_RC&I W

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

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

13.0ALLONVERTER

CONTROLLER NPUT SIGNALS IE CONTROLLER TROUBLE)) T0 THE ROD
SERVER MOD!

DISCRETE SIGNAI.S

=

THE 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,
TH AM SIGNALS IS USED FOR THE TIME ZERO REFERENCE FOR SCRAM TIME

TRANSMITTED TO THE SCRAM TIME RECORDING AND ANALYSIS PANEL (STRAP)
IN THE CONTROL BUILDING FOR ANALYSIS AND DISPLAY (OR PRINTOUT) OF THE
ANALYSIS RESULTS.

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

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

18. 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.

19. AN ISOLATED HARDWIRED OUTPUT SHALL BE PROVIDED TO(STRPS )
FOR SCRAM TEST TIME_TAGGING FUNCTION OF THE
RC&S. THE STATUS OF THESE SIGNALS SHALL CHANGE TO ACTIVE
ONLY WHEN A SINGLE HCU SCRAM TEST HAS BEEN ACTIVATED (IE
WHENEVER THE POSITION OF ANY SCRAM, TEST SWICH FOR A
SINGLE HCU HAS BEEN CHANGED FROM THE "NORMAL™ TO THE
FTEST™ POSITION).

20. THe (FLANT DATA RETWORK PROVDES) THE
US INFOR FOLLOWING SYSTEMS TO RACS

ONTROL ROD DRIVE svsmo FECDMATER C
YSTEMJ R TN FLOW CONTROL SYSTE

BYPASS AND PRESSURE CONTROL SYSTE! REACTOR WATER
CLEANUP SYSTEI

Vil SVNCNRO A POSITION BUFFER CONTAINS SAME DIGITAL REPRESENTATION
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 ACHEIVE ROD
BE DETERMINED IN DETAILED DESIGN.{THESE PAT'I[RNS ARE TVPICAL

25. FUSES AND/OR CIRCUIT BREAKERS (OR SIMILAR PROTECTION DEVIDES)
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-B
VIA ITS ASSOCIATED SYNCHRO CONVERTER.

29. THE ROD BRAKE CONTROLLER'S POWER SUPPLIESOSHALL
PROVIDE CONTINUOUS STATUS FEEDBACK SIGNALS TO (RAPI AUXILIARY PANELS)

30. HARDWARE LOGIC IS USED IN ADDITION TO THE RAPI CHANNEL A AND
RAPI CHANNEL B LOGIC FOR ACTIVATING EMERGENCV INSERTION THE

= ‘OUR LOGIC FOR THE RPS
SCRAM FOLLOWING SIGNALS AND TWO—OUT—G'—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 DIVISION 1 AND DIVISION u.

31. THE RC&IS MUX MONITOR FOR RECIRCULATION RUNBACK PROVIDES
FOR AUTOMATIC RECIRCULATION FLOW RUNBACK AFTER DETECTION
OF AN ALL FMCRD RUN-IN CONDITION BEING ACTIVATED. THE
COMMAND SIGNALS FROM RAPI CHANNEL A AND RAPI CHANNEL B
ARE MONITORED FOR DETECTING THIS CONDITION.

32. HCU VALVE 143 1
BY o

10 N
MOTOR, fRAPI AUXILIARV PANF.LS PROVIDE ENERGlIATION POWER
0 TH[ PURGE VALVES.
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.

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

R I
{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

2
3. NEUTRON MONITORING SYSTEM ()
4. RECIRCULATION FLOW CONTROL SYsTeM ()
5. REACTOR PROTECTION SysTem ()
6. REFUELING PLATFORY CONTROL
COMPUTER SYSTE
7. INSTRUMENT AND conmo. POWER
SUPPLY
8 TION SYSTEM

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

—///

| )

LEGEND:

- ISOLATOR
== - FBER OPTIC(AND/OR HARDWRED WULTIPLEXING) COMMUNICATION
LINKS

Eaaad -‘ INTERFACE CONNEC“Q WITH SUITABLE ISOLATION{ (OPTIC);

——— - HARDWRE INTERFACE CONNECTION
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NOMENCLATURE

1. EXCEPT WHERE SHOWN OTHERWSE. THIS IBD REPRESENTS
THE LOGIC OF RAPI CHANNEL-A. RSPC-A. ATLM CHANNEL-A
AND RWM CHANNEL-A.

2. ALL OUTPUTS ARE LOGIC *1° FOR THE STATED OUTPUT
CONDITION IN THE *OUTPUT DESCRIPTION® COLUMN.

3. ESEICS-R FUP-FLOPS ARE SET AND RESET BY POSITIVE

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.

5. MORE THAN ONE INPUT SIGNAL NUMBER IN THE SIGNAL
ID COLUMN IMPLIES THE “"OR® ING OF THOSE SIGNALS.

SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWING IDENTITIES
ARE TO BE USED IN CONJUNCTION WITH THIS DRAWING.

PROCESS COMPUTER FUNCTION ]
CONTROL ROD DRIVE SYSTEM ﬁ

AUTOOMATIC POWER REGULATOR

SYSTEMC“.EZﬂ

REACTOR PROTECTION SYSTEM{___ )
FEEDWATER CONTROL SYSTEM{___ )
RECIRCULATION FLOW CONTROL
SYSTEM

NEUTRON MONITORING SYSTEM{ ___J
REFUELING PLATFORM_CONTROL

N

w N OoOUHs

LEGENDS:

—————=> - STREAM OF BINARY BITS

—— ~ ANALOG SIGNALS AND DISCRETE SIGNALS

IN CASE OF AN ANALOG SIGNAL.
“A®IS PLACED IN THE *CLASS® COLUMN.
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B g(ﬁm,( A) ;ﬁ"‘"‘}ﬁ IN SINGLE ROD DRIVE N ? — L Encn;s N SINGLE ROD omvzj 3303
8 [06218) ON l | DETALATL B VAUDATION ERROR \ 304 37
| =2
| - — A
8 [0622(A) nF““"“o?"“}s IN GANG ROD DRIVE N 0 — " ‘Eau IN GANG RC oo‘““"om"'vz"j 3305
‘ {os22( MODE___ e, |
8 [0622(8) ON e | DETAL A B VALDATION ERROR 3306 | 37
| o fone 1
— - — E D = Ucomerresrat - —
| = | )
B 0615(A) |RCIS IN MANUAL ON f r 5[{_([]%1(1:@; ——————— L | RCIS IN MANUAL 3309
B 0615(B) ON [ r DETAL'A™ B yALDATION ERROR 3310 37
B 0616(A) |RCIS IN SEMI-AUTO ON 1 SELECTION [ L RCIS IN SEMI AUTO 33
B 0616(B) ON l \ DETALA"L . B VAUDATION ERROR 32 ¥
B 0617(A) |RCIS IN AUTO ON T C | siection —————— L ROS N AUTO 3313
- B | 0617(8) ON } E Tl DETAUATL . g yAUDATION ERROR 34 | 37
| ( } | [ B RAPI-A BYPASS IN EFFECT 3315
| 1
B 2101  |[RAP}-A BYPASSED ON 1‘ i | B RAP)-B BYPASS IN EFFECT 3316
| B 2102 |RAPI-B BYPASSED ON }’ J‘

* SEE DETAIL A ON SHEET 59

DOI LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 33 of 87)
STP3&4 Rev 2



7 6 3 2 1
I'NPUT OUTPUT
REF SIGNAL COND- LOGIC SIGNAL | REF
S |cuass| 24) DESCRIPTION ToN CLASS DESCRIPTION D S
B | 0720(A) [RCIS IN STEP DRIVE MODE | ON SELECTION L [RCIS IN STEP DRIVE MODE | 33A01
*
B | 0720(B) ON [ { DETAL A B |VALIDATION ERROR 33002 | 37
8 | 0721(A) 58555 IN_NOTCH DRIVE on ? satscaon L ﬁglosE IN_NOTCH DRIVE 33003
*
B | 0721(B) ON E DETAL A B |VALIDATION ERROR 33A04 | 37
B | 0722(a) |RGS N CONTNUOUS DRVE | o ? sascon L |RGS N CONTNUOUS DRVE |~ 5305
*
B | 0722(B) ON E DETAL A B | VALIDATION ERROR 33006 | 37
SELECTED SINGLE ROD SELECTED SINGLE ROD
B | 1501(A) | CoupLg IS ok ON ¢ SELECTION L | CouPLING 15 0K 33h07
B | 1501(B) ON {—- DETAIL' A * B |VALIDATION ERROR 33008 | 37
SELECTED SINGLE ROD 1S SELECTED SINGLE ROD 1S
B | 1502(A) | ncoUPLED ON § SELECTION L | UncouPLED 33A09
*
B | 1502(B) ON E DETAL A B | VALIDATION ERROR 33M0 | 37
SELECTED DUAL RODS SELECTED DUAL RODS
B | 1503(A) |CoupLinG Is ok ON 4 SELECTION L | COUPLING I oK 33AT1
*
B | 1503(B) ON E DETALL A B |VALDATION ERROR 33M2 | 37
ONE OF THE SELECTED DUAL ONE OF THE SELECTED DUAL
B | 1504(A) |Rops IS UNCOUPLED ON § SELECTION L |RoDS IS UNCOUPLED 33A13
*
B | 1504(B) ON E DETAL A B |VALDATION ERROR 33A14 | 37
[ B RAPI-A BYPASS IN EFFECT 33A15 |34,3536
B 3315 RAPI-A BYPASS IN EFFECT ON B RAPI-B BYPASS IN EFFECT 33A16 |34,35,36
B | 3316 |RAPI-B BYPASS IN EFFECT | ON

* SEE DETAIL A ON SHEET 59

DOI LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 33A of 87)

STP3&4

Rev.2




&
0

NP UT

REF | ass| SIGNAL
& |cass| SN

2

OuUuTPUT

= LOGIC
DESCRIPTION s
0812(A) | SERSIS2N ON SELECTION
0812(B) ON | (| DETAL'A 4
0814(A) |CROSTSS N ON & SELECTION
COUPLING TEST | L—E—— LECTON.
0814(B) ON \ ’—" DETAIL A
0B18(A) | CROSTSS IN 2-NOTCH TEST ~ ON =
N 2-N 5 | seLecTion
; — [ LOGIC
0818(B) ON t—’ DETAIL A
0820(A) | CRDSTSS IN IDLE ON T SELECTION
— l 5 o
0820(B) ON . $ DETALL A
)
0824(A) | CRDSTMS IN AUTO ON I 5 SELECTION
— L .
0824(B) ON | ’—’ DETAIL A
— \ \
0826(A) | CRDSTMS IN IDLE ON I SELECTION
— L L0GIC
0826(B) ON - DETAILL A
A BYPASS
sws [RG ON
YPA
we RIS o

* SEE DETAIL A ON SHEET 59

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 34 of 87)

STP3&4

CLASS DESCRIPTION AL
CRDSTSS IN
1CRD./2CRD A0l
VALIDATION ERROR 3402
|CROSISS IN COUPLING 3403
VALIDATION ERROR 3404
CROSTSS IN STEP TEST 3407
VALIDATION ERROR 3408
CROSTSS IN IDLE 3409
VALIDATION ERROR 3410
{CROSTNS)IN AUTO 3411
VALIDATION ERROR 3412
(CROSTNS)IN 1DLE 3413
VALIDATION ERROR 3414

REF
SH

37

37

37

37

37

37

DOI LOGIC



6

I' NP UT
REF | | SIGNAL COND-
S | CLass| >Sp DESCRIPTION TION
B 0827(A) CRDSTMS IN MANUAL ON
B  0827(B) ON
B 0829() | R STARED ON
B 0829(B) ON
o o WU o
B 0831(B) ON
B 1906(A) AROD WITHDRAWAL BLOCK ON
B 1906(B) ON
B 2007(A) ROD INSERT BLOCK ON
B 2007(B) ON
B 2402(B)
B | 2403(n) |BREEID ROO
B 2403(B)
o mms [EASTS o
B 336 %%gvmss ON

|

2

OuUTPUT

* SEE DETAIL A ON SHEET 59

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 35 of 87)

STP3&4

Rev2

LOGIC
CLASS DESCRIPTION SAL | REF
D SH
SELECTION [ L | CRDSTMS IN MANUAL 3501
l -1 " Lo6C
L ( DETAIL A "L B | VAUDATION ERROR 3502 37
f > SELECTION L CRD SURVEILLANCE 3503
L—F—- Lechon [ TEST STARTED
e 4 DETAL A “f B VAUDATION ERROR 3504 37
VR seecTon [ L GorSioree 3505
[ | Logc ,
-l DETAL AL~ B VALDATION ERROR 3506 37
r SELECTION [ L ROD WITHDRAWAL BLOCK 3507
L F ~| “tocc
Lk DETAL A~ B VALDATION ERROR 3508 37
|> ¢ SELECTION [ L ROD INSERT BLOCK 3509
[ LogIC
[ \ DETAL A |~ B VALDATION ERROR B0 37
k'i'_f % AGGREGATE PERCENT
é 5 é co“"p&getm L WTHDRAWAL 351
LR T B VAUDATION ERROR B2 37
LN g SELECTED ROD
5 ? B | agpc [ B VAUDATION ERROR 514 37

DOI LOGIC



5 3 2

INPUT OUTPUT
REF | " SIGNAL COND- LOGIC SIGNAL ~ REF
X cass| SGAL T pEscreTiN O cass|  DescRemon | SGNAL e
SELECTED GANG C COMPARATOR SELECTED GANG
B 2404(A) | Bosition p— A " lodc L PosiioN =
B 2404(8) 5 B | A-B[5C B VALIDATION ERROR 3602 37
B 2456(A) ROD SELECTED ON =—2—=1 A COMPARATOR L | SELECTED ROD 3603
B 2456(B) ON > 2, B |A-B® B VALDATION ERROR 3604 37
NUMBER OF RODS COMPARATOR NUMBER OF RODS
B 2418(A) | (ATCHED FuLL-IN N ===+ “loac [ L [ATCHED FuLL-W 3605
B 2418(8) ON > 2, B | A-B]® B VALIDATION ERROR 3606 37

B 2420(A) NUMBER OF RODS FULL-IN ON n COMPARATOR L————2 | NUMBER OF RODS FULL-IN 3607

B 2420(B) ON X 2; B |A-B]@ B VALIDATION ERROR 3608 37
o ez G s o s PR L My 309

B 2422(B) ON > B |A-B @ B VALDATION ERROR 3610 37

NUMBER OF INOP NN COMPARATOR NUMBER OF INOP

B | 3007(a) [NUMEER OF MoK ON == A Tloee [ L BYPASSED RODS okl

B  3007(B) ON ey B | A-B]@ B VALIDATION ERROR w12 37
B 3202(A) |[RCIS TROUBLE ON 1 r SELECITION L RCIS TROUBLE 3613

(T .

B 3202(B) ON bt DETAIL A~ L B VAUDATION ERROR 3614 37
B on

swo ([ 8PS o

* SEE DETAIL A ON SHEET 59

DOI LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 36 of 87)
STP3&4 Rev2



I NP UT OuUTPUT

‘ LOGIC
REF SIGNAL COND- SIGNAL = REF
REF [ cLass| SN pEscRPTIN | GON: | CLASS|  DESCRIPTION AL | e
B 3302  VALIDATION ERROR ON ;
B 3304  VAUDATION ERROR ON
B | 3306  VAUDATION ERROR N —o
B 3310  VALIDATION ERROR N ——
B 3312  VAUDATION ERROR ON %-—
B | 3314  VAUDATION ERROR ON —
("B 33A02 _ VAUDATION ERROR N ——
8 33A04  VALIDATION ERROR N ——)
B 33A06  VALIDATION ERROR ON ¢
[} B | 33A08  VAUDATION ERROR N ——
B 33M0 VALIDATION ERROR ON ¢ }
8 33A12 VALIDATION ERROR oN
B 33A14 VALIDATION ERROR [
B | 3402  VAUDATION ERROR N f—
‘ B 3404  VAUDATION ERROR N ——
| B 3408 VAUDATION ERROR N —
1 B 52 DO SELF TEST
3410 VALDATION ERROR ——— | TESTNOT — <] ANN 370
8 d o | FAILED L ol !mum d
B 3412 VAUDATION ERROR ON —— - |
B 3414  VAUDATION ERROR N — = | B | 2-CHANNEL DISAGREEMENT 3701 | 19,20
| ¥ s t
B 3502  VAUDATON ERROR oN s — 8 | 705 (%
B 3504  VAUDATION ERROR ON l— ANN 3704
B 3506  VAUDATION ERROR ON
B 3508  VAUDATION ERROR ON
B 3510  VAUDATION ERROR N
B 3512 VAUDATION ERROR ‘ ON
B 3514  VAUDATION ERROR ON
B 3602  VAUDATION ERROR ON
B 3604  VALIDATION ERROR ON
B 3606  VAUDATION ERROR ON
B 3608  VAUDATION ERROR ON
B 3610  VAUDATION ERROR ON
= = 2-CHANNEL DISAGREEMENT LOGIC
B 3612  VAUDATION ERROR N — (PART OF DOI)
B 3614  VAUDATION ERROR ON

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 37 of 87)
STP3&4 Rev2



7 6 3 1
I'NPUT 0OUTPUT
REF SIGNAL COND- LoGC SIGNAL | REF
S |cass| >h DESCRIPTION TioN CLASS DESCRIPTION S S
__ __ TYPICAL OF 26_ __
INPUT SIGNAL ON
FROM RAPI-A
N
N/
—< j B |VALIDATED SIGNAL *
INPUT SIGNAL
FROM RAPI-B ON 2\
N
B 2101 RAPI-A BYPASSED ON
B 2102 | RAPI-B BYPASSED ON

* EACH INPUT SIGNALS

ARE VALIDATED BY THIS LOGIC.

VALIDATION SELECTION
LOGIC (RSPC)

Rev.2

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 37A of 87)
STP38&4




REF
SH

C12

NPUT

CLASS  SIGNAL DESCRIPTION
A SYNCHRO A
ROD POSITION
SYNCHRO A
B8 3801 koo posimion
o ae) R
B | Z703 |FHMBON
B 2703(8) 3ipiesd”
0901
B 999 | SELECT REQUEST
0902
B 902 ROD SELECTED

OND-

C
ITION

2

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 38 of 87)

** OVER TRAVEL SET POINT

CHANNEL A

TYPICAL OF CHANNEL B

STP3&4 Rev

2

* USE SYNCHRO A, UNLESS SYNCHRO A BYPASS IS ACTIVE

OUTPUT
LOGIC
CLASS DESCRIPTION SOl | I
SYNCHRO A
YN
CONVERTER B | SYNCHRO A FAILURE 3802 24
SYNCHRO A 10
ROD POSITION ~ RSPC B
B B |FULL IN SETPOINT 3814 46
B g A28 B |ROD FULL IN 3803 | 24
L
A B |SETIE 3810 | 47
" 30mm A<B
SYNCHRO =8
BYPASS =I ALl B ROD POSITION 3804 |39 TRy
LOGIC * [ 7y 46,49
Y W, S *orsp—>, g A28 B ROD AT 3728mm | 3809 | 24
A
e B |seme /N 47
A
il Gt gl . 40 B |ROD FULL OUT 3805 39
SYNCHRO I
ERROR 1
LOGIC (WO )———WO> B | SYNCHRO ERROR 3806 24
| POS DIFF | >10mm ‘
ROD SELECT
ACKNOW EDGE B | SELECT ACK. 3807 24
B ROD SELECTED 3808 24

SYNCHRO SELECTION, ECHO,
AND ROD POSITION LOGIC



I NP UT OuUTPUT

REF SIGNAL COND- LoGIC SIGNAL ~ REF
REF cass| SN DESCRIPTION Sl CLASS DESCRIPTION | =
ROD WITHDRAWAL
B 1901 | pERMISSIVE l
B 1009 | EMERGENCY INSERT ‘ ON . o]
B 1305 | WITHDRAW ON —L
B 3805 ROD FULL OUT ON WO— —3—2 {ET—A:—:WOf——J‘_S——— B | WITHDRAW 3901 48
B 0806 | OVERTRAVEL PERMIT ON R
B 3808 |ROD SELECTED ON LY
L—4 L — B | RO T 3902 39
RCIS IN STEP/NOTCH & —
B 0709 |GRoRARAL MODE o L(ﬁ_d
STEP WITHDRAW <
B 3904 |NoT COMPLETED ON 5T
B | o/ |BGS M SEP ON [
B 1307 |STEP ON 1 WO—p—= § — B swEP 3903 47
R
'R t
B 3002 |Sitp WioRaw on ; I
g 101102  REFERENCE ROD g | SIEP WITHORAW 3904 39
1204,1303 | POSITION | =——————"1A A-BX0 ~ NOT CO"PLUE_D_
B 3804 | ROD POSITION [r— ‘

CHANNEL A
TYPICAL OF CHANNEL B

STEP WITHDRAWAL LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 39 of 87)
STP3&4 Rev2



REF
SH

I NPUT OUTPUT
SIGNAL COND- LOGIC SIGNAL  REF
cLass > DESCRIPTION TION CLASS DESCRIPTION D SH
B 2001  ROD INSERT PERMISSIVE ON l ‘
B 1009  EMERGENCY INSERT ON [ 7
B 3808 ROD SELECTED N > [ [~ R
RCIS IN STEP/NOTCH - L [
B 0706  NSERT MoDE b Tt _[
B 1304  INSERT N —= 3
{ /I'\
' A ROD SELECTED
| ‘ — B | SiEp INSERT 4002 40
STEP INSERT
B 4004 'Ror COMPLETED ON | =
B 0701  RCIS IN STEP DRIVE MODE ON o ‘WO —> s — B SIEP 4003 47
B 1307  STEP ON »——— [—?_R
l
B 4002 SBNSRT O
g 1011102 REFERENCE ROD g |SIEP INSERT 1004 | 40
1204,1303  POSITION 1 A A-B<0 |N01 COMPLETED
B 3804 ROD POSITION 18
CHANNEL A STEP INSERT LOGIC

TYPICAL OF CHANNEL B

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM 1BD (Sheet 40 of 87)
STP3&4 Rev2



I NP UT OuUTPUT

REF SIGNAL COND- LOGIC SIGNAL = REF
Sy CLass 55 DESCRIPTION o CLASS DESCRIPTION D S
ROD WITHDRAWAL [
|
B 1009  EMERGENCY INSERT ON S
B 3805 ROD FULL OUT ON  f——viWO)———t :Hi ———W0— g ——————= B | WITHDRAW 401 48
B 0806 | OVERTRAVEL PERMIT ON —' 1/:{ +—.— R
B 3808 ROD SELECTED ON it
RCIS IN STEP/NOTCH [ [ [ ROD SELECTED
B 0709  \WTHORAWAL MODE ON [ - 1 B NOTCH WITHDRAW 402 4
—..('" ‘
NOTCH WITHDRAWAL =
B 4106  NoT COMPLETED ON = l
B | 0702 |RECMAOTCH ON WO— s—————— B Nl 403 47
R
11011102  REFERENCE ROD
B 12041303 POSITION e |
B 3804 ROD POSITION == A8 |— A-8 ‘ l
A-B 2C ——WO— g
o [1CSP= 2 mm l B NOTCH WITHDRAWAL
iR [ ] B | NOT COMPLETED 4106 41
ROD SELECTED — d E [
B 4102 NOTCH WiTHDRAW ON | 1 L
A-B —— B SETILE 4107 ‘ 47 ‘
A-B <D = WO)—3—— g —=— .
"=:> D.SP=25 mm { R
CHANNEL A NOTCH WITHDRAWAL LOGIC

TYPICAL OF CHANNEL B

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 41 of 87)
STP3&4 Rev 2



I NP UT OuTPUT
REF SIGNAL COND- LOGIC SIGNAL ~ REF
G |cuass| > DESCRIPTION o CLASS DESCRIPTION S S
B | 2000 |POR IR ON [
B 1009  EMERGENCY INSERT ON 157}
B 3803 ROD FULLIN ON > j SO= —Wo—=—g—————— B INSERT 200 48
—
B | 3808 ROD SELECTED ON L L T
RCIS IN STEPNOTCH [ [ [ ROD SELECTED
D B | 0706  \nSERT MoODE ON [ — B ROl ieeRy 4202 42
NOTCH INSERT
B 4206  NoT COMPLETED ON = I
B | 0702 |DEreMNoTCH ON WO— g —————= B NOTCH 4203 47
R
11011102 REFERENCE ROD
B 12041303 POSITION A B-A |
B 3804 ROD POSITION =l8 A8 |— oA ‘
{ B-A2C ——W0— 5
C.SP= B TCH INSERT
2 ] I . R = MR 4206 | 42
— A A L [
o o ER o - g
Ak —— B SETE 407 47
B-ASDI—WO)3—— g ——
— D.SP=25 mm R
CHANNEL A NOTCH INSERT LOGIC

TYPICAL OF CHANNEL B

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 42 of 87)

STP3&4

Rev2



INPUT OUTPUT
REF SIGNAL COND- LOGIC SIGNAL ~ REF
S CLASS T DESCRIPTION TION CLASS DESCRIPTION D

SH
B | 1901 |00 MIORAWAL ON [
|
B 1009  EMERGENCY INSERT N S
|
B 0806  OVERTRAVEL PERMIT O —
‘» WO o 1 [
B 3805 ROD FuLL OUT ON | - WO> L[ >—{ = ——W0—— g —— ——— B WITHDRAW 4301 48
B 3808 ROD SELECTED N WY &
RCIS IN CONTINUOUS |
B 0704  \yTHORAWAL DRIVE MODE Lo s o L
—_——
ROD SELECTED
‘ —= B CONTINUOUS WITHDRAW 4302 43
B 1305 | WITHDRAWAL ON ——-_7 1
B 1306  CONTINUOUS N —— Mg > gy Y
CONTINUOUS WITHDRAW |
B 4306 Not COMPLETED ON [
Wo— '§ ————— B | CONTINUOUS 4303 47
————-—— R
1101,1102 | REFERENCE ROD ‘
B 12041303 POSITION ‘ =A A8 ‘ ’
. | _
B 3804 ROD POSITION —=lg A8 }— &8 |
‘ A-B2C——W0— g f_’-_ —_—
|3 o CONTINUOUS WITHDRAW
1 F=={csP=0 mm (R —— B |NOT COMPLETED 4306 43
B 4302 ROD SELECTED ON ‘ A \ r.1
CONTINUOUS WITHDRAW ; > s
fee . —— B SEMTE 4307 l 47
A-BSD (—WO——] § ——
F=={D5P=25 mm | ®|
CHANNEL A CONTINUOUS WITHDRAWAL LOGIC

TYPICAL OF CHANNEL B

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 43 of 87)
STP3&4 Rev2



INPUT
REF SIGNAL COND-
el cuass SOy DESCRIPTION o
B | 2000 |PORIERT ON [ r
B 1009 | EMERGENCY INSERT ON > e
B 3803 ROD FULL IN ON l 5]
B 3808 ROD SELECTED ON ; >
"RCIS_IN_CONTINUQUS
B 0703 | |NSERT DRIVE MODE ON | ™
==l
B 1304 INSERT ‘ N f—a-_l
B 1306  CONTINUOUS ON —=— vt
B 4406 | CONTNUOUS INSERT

NOT COMPLETED

W g —

I

R

CHANNEL A

TYPICAL OF CHANNEL B

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 44 of 87)

STP3&4

Rev2

WO—> [rs —
L _R
1101,1102 ' REFERENCE ROD '
D B ‘ 12041303 | POSITION =
B | 3804 ROD POSITION =8 A8 | B-A -
‘ B-A2C——W0)— g —
‘ 1 C,SP= 0 mm 'R
8 | 4402 ROD SELECTED N AAh e
| CONTINUOUS INSERT 1 i
=N B-A
B-A<D ~W0r>—— g |
[Fo1D.5P=25 mm f_ R

OouTPUT

CLASS DESCRIPTION
B INSERT
g | ROD SELECTED
CONTINUOUS INSERT
B | CONTINUOUS
g | CONTINUOUS INSERT
NOT COMPLETED
B SETIE

\
\
|
CONTINUOUS INSERT LOGIC
|

SIGNAL ~ REF
D SH

4401 48,50
4402 44
4403 47
4406 44

4407 l 47



OuUTPUT

TYPICAL OF CHANNEL B

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 45 of 87)
STP3&4

Rev2

INPUT
REF SIGNAL COND- LOGIC
< [cuass| S DESCRIPTION i CLASS DESCRIPTION
B | 3803 |ROD FULL IN ON [ =
B | 1008 |ROD SELECTED ON [ ' ‘ B B | SCRRI INSERT
B | 1007 |SCRRI CONDITION EXISTS ON Wo— R |
SCRRI INSERT ~2) .
B 4507 NGt COMPLETED il e
SCRRI UPDATE L .
B 230" | PeruiTieD ON —ﬂ UPDATE
SCRRI_TARGET POSITION |l Locic
B | 2303 | 3RDATe REQUEST ON | ‘
— - ripre— - Eﬁl_g&h e ———— =|’_—9' = A B-A ’-—‘
B 2304 |ThReET POSITION SRR
B | 3804 |ROD POSITION ON POST AN T oy
| B-A2C—WO—~ 5
e B A=B~ CSP=@ 1
—e woh | plismemn | L] [ o g
B 4501 | SCRRI INSERT ON o b | - E
(B-A
B |SETIE
B-A<D -::wo:»—-?—-—‘}
F D.5P=25 mm L R |
B SCRRI TARGET
B |PGSITION ANSWER BACK
** SCRRI TARGET POSITION MAY BE UPDATED ONLY WHEN
UPDATE SCRRI TARGET REQUEST IS ACTIVE WITH THE
SCRRI UPDATE PERMIT STATUS ACTIVE, OTHERWISE
LAST VALUE IS MAINTAINED IN RSPC BUFFER.
CHANNEL A

SIGNAL ~ REF
D SH
4501 45,47
4507
4508
4509 25

SCRRI EMERGENCY INSERTION &
SCRRI TARGET POSITION UPDATE LOGIC



REF SIGNAL
T [cLass| SN

B
B
B

I NP UT OUTPUT
- LOGIC
DESCRIPTION o CLASS DESCRIPTION WAL | B
3803 |ROD FULL IN ON [ <
3808 | ROD SELECTED ON ’ B3 B EMERGENCY INSERT 4601 46,47
1009 | EMERGENCY INSERT ON t |—fw07——ﬂ
CONTINUOUS ARI/SCRAM .
4604 | FGLLOW NOT COMPLETED ON
3814 | FULL-IN SET POINT ON =3{A B-A
3804 |ROD POSITION ON B AsB [ K s \
— B-A2C —~W0—-—Ls_r—~ ’
||———5> C.SP=@ mm | . CONTINUQUS ARI/SCRAM
. — R | B FOLLOW NOT COMPLETED 4604 46
4601 | EMERGENCY INSERT ON 1 > E |
] B-A =3
B SETIE 4605 47
B-A <D W0 —> f?\ ‘I_._
[>10.5P=25 mm L 'R ’
CHANNEL A

TYPICAL OF CHANNEL B

EMERGENCY INSERTION LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 46 of 87)

STP3&4 Rev 2



|
REF SIGNAL
o |cLass|

NPUT
DESCRIPTION

3903
4003

STEP

STEP

4103

NOTCH

4203

NOTCH

4501

SCRRI INSERT

4601

EMERGENCY INSERT

B 4303

CONTINUOUS

4403

CONTINUQUS

\ 3810
‘ 3811
4107

SETILE

SETILE

SETTLE

4207

SETTLE

4307

SETILE

4407
4508

@ © @ O O W W @ @

4605

SETTLE
SETILE

SETTLE

OuUTPUT

COND- LOGIC
TION CLASS DESCRIPTION
N | —eiss

L W0 B SETP A
ON —ei™— A
ON |—=tl—~ —
— () WO B NOTCH A
ON i |
N —f
—] F-9 B | EMERGENCY INSERT
N —e
N ——

wo B CONTINUOUS A
g B
ON
ON
ON
ON
ON ) B SETHE
ON
ON
ON

CHANNEL A

TYPICAL OF CHANNEL B

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 47 of 87)

STP3&4

Rev2

SIGNAL
ID

4701
4702

4703

4704

4706

REF
SH

54

48,49
50,51

55

" INVERTER CONTROLLER

INTERFACE LOGIC



I NPUT ] GUTEDT
REF SIGNAL COND- LOGIC SIGNAL | REF
SH |CLASS| *p DESCRIPTION TION CLASS DESCRIPTION D SH
B 3901  WITHDRAW (STEP) ON ==-—‘
B 4101  WITHDRAW (NOTCH) ON —-1' —{WO0 — B | WITHDRAW A 4801 49,55
L
B 4301 | WITHDRAW (CONT) ON :
‘ - e NORMAL /EMERGENCY
: — {ot—— B 4809 51,53
B 4001  INSERT (STEP) ON _.-‘ = ROD MOVEMENT A
B et il i ) '_.f' >—(WO—> I_. B | INSERT A 4802 49,54
B 4401  INSERT (CONTINUOUS) ON b’ ' t ' | — '
B 4703  EMERGENCY INSERT ON | —4—— B EMERGENCY INSERT 4810 | 54
t
f’ CHANNEL A |
\ TYPICAL OF CHANNEL B
k |
100% INSERTION OR
[ B LATCHED FULL N 4804 | 24
D OUPLING CHECK COUPLING CHECK (OVER-
M B (VR TRAVEL SwicH Acnatep) | ON [ B TRAVEL SW ACTIVATED) 4805 | 2
RSSM | B BUFFER CONTACT ON [ B | BUFFER CONTACT 4806 @ 24
100% INSERTION OR
RSSM | B LATCHED FULL IN ON TA%%EEG
L
RSSM| B 10% INSERTION ON m’i«"gn ” B ROD SCRAM TIME DATA * 4807 24
RSSM | B 40% INSERTION ON { ]
RSSM | B 60% INSERTION ON
RSSM | B 0% INSERTION ON
RAPI| B gggugg';m ?"‘@ 7 ON
L o

* TIME TAGGED DATA BASED ON {RCIS) CLOCK.

*#* IWHEN RCIS DETECTS SCRAM FOLLOW SIGNALS\__—\
OR SCRAM TEST SIGNALS, RCIS STARTS RECORDING.

]

INVERTER CONTROLLER/RBC INTERFACE
LOGIC AND REED SWITCH DATA
COLLECTION AND TRANSFER LOGIC
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REF
SH

CLass| SIGNAL

o @ W @

I' NP UT

DESCRIPTION

3804

ROD POSITION

4703

EMERGENCY INSERT

4801
4802

WITHDRAW

INSERT

OuTPUT

COND- LOGIC SIGNAL ~ REF
ITION ‘ CLASS DESCRIPTION D SH
] UNSYNCHRONOUS
= DETECTION
—_ ROD DRIFT CIRCUIT A
DETECTION ‘
LOGIC B | DRIFT DETECTION 4901 24
L I 1
i |
= MOVEMENT
ROD MOVEMENT
~!  FAILURE B FAILURE 4903 24
DETECTION \
LOGIC
" ’
CHANNEL A

‘ TYPICAL OF CHANNEL B

* DRIFT DETECTION OUTPUT BECOMES HIGH WHEN ROD POSITION
CHANGES IN THE ABSENCE OF WITHDRAWANSERT/EMERGENCY
INSERT SIGNALS.

** ROD MOVEMENT FAILURE OUTPUT BECOMES HIGH WHEN ROD POSITION
DOES NOT CHANGE WHILE ROD MOVEMENT COMMANDS ARE PRESENT.
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INPUT OUTPUT
REF SIGNAL COND- LoGiC SICNAL ~ REF
& cLass S0% DESCRIPTION Srion CLASS DESCRIPTION S S

ROD Ai PLACED IN
B 3003 iNop ByPASS ON
B 4703  EMERGENCY INSERT ON
B 2001 RODINSERT N —D—— o I e ‘
P T £ ) (SR B {ROD MOVEMENT PERMISSIVE] | 5004 54
B SI01 RSPC SELF TEST FALURE | ON 3 WO» B |
ROD WITHDRAWAL = ’ = , —
B 1901 prRuISSIVE | o [——wo— |
B 4001 | INSERT (STEP) ON —i J | |
B 4201  INSERT (NOTCH) ON _.. S |
B 4401 | INSERT (CONTINOUS) ON +—— TYPICAL OF CHANNEL B
BRAKE TEST PERMISSION, |
RBCC | B KEY Lock SWICH oo ON !\-\
o o o | | L e e 005 ]

FROM OTHER £ _
} [ i | e By

* WHEN BRAKE TEST PERMISSION KEY LOCK SWITCH IS IN THE Tcsr'po'smmp

-

THE CONNECTION TO THE BRAKE SOLENOID IS SWITCHED OVER FROM RBC
TO A CONNECTOR FOR BRAKE TEST DEVICE. ,

BRAKE TEST AND STOP LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 50 of 87)
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I' NP UT

REF SIGNAL COND- LOGIC
REF cuass| SIGN DESCRIPTION L
RSPC A
SELF
— TEsT
RAPI B RESET A ON ——_
RSPCA B LOCAL RESET ON ——= " J
\ ‘WO’ '
.
B | 5505 IC TROUBLE ON L |
B 4703  EMERGENCY INSERT ON — ‘1;2"’3 ‘E(c"ms sHOT)
NORMAL /EMERGENCY —
B 4809  Rop MOVEMENT A ON - "—
‘_—— t
BRAKE CURRENT
A 5302 SENSE SIGNAL ‘ ‘

OuUTPUT

* THIS PROVIDES AUTOMATIC RESTART CAPABILITY
IF_EITHER ARI CONDITION./SCRAM FOLLOW CONDITION
OR SCRRI EXIST.

CHANNEL A
TYPICAL OF CHANNEL B

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 51 of 87)
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SIGNAL ~ REF
CLASS DESCRIPTION i S
B RSPC SELF TEST FAILURE 5101 2450
D  RESET 5102 55
ABNORMAL BRAKE
D SOLENOID ENERGIZATION 5103 24
!
!
B gﬁms{msmmcmcm - 5104 24

DIAGNOSTICS AND
RESTART LOGIC



R
S

EF

H

cLASS  SIGNAL

B

W W ® W W @ W W @

I' NP UT

DESCRIPTION

\

5403

STEP

5404

NOTCH

5402

CONTINOUS

5503
5401
5406

5502

SETTLE

EMERGENCY INSERT

INSERT

WITHDRAW

5405

STOP

5802

INVERTER TROUBLE

5505

INVERTER CONTROLLER
TROUBLE

= s’gyg’s sls‘sls‘g‘gg

OuUTPUT

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 52 of 87)
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e CLASS DESCRIPTION SIGHAL || Fer
B s 5201 25
B NOTCH 5202 25
B CONTINOUS 5203 25
B SETIE 5204 | 25
787_ EMERGENCY INSERT 5205 ‘ 25
B INSERT ’ 5206 | 25
B WIHORAW ’ 5207 | 25
B _|SwP | 5208 | 25
B INVERTER TROUBLE 5209 | 25
B TRousiE O OUER 520 | 25
L]
- e |
CHANNEL A
TYPICAL OF CHANNEL B
IC_SIGNAL

TRANSFER TO RAPI



I NP UT OuUTPUT

REF SIGNAL COND- LOGIC SIGNAL = REF
& cwss SGA - pescreTion o CLASS DESCRIPTION o | &
| |
i NORMAL/EMERGENCY ROD | i ;
B | 4809  \OVEMENT CHANNEL A ON | |
1 :
BRAKE SOLENOID BRAKE
o) WEEEPEREE® | o e | T
B (RSPCA) BYPASSED o
B | (2813) (RSPCB)BYPASSED ON
1
|
\
\
 BRAKE CURRENT | BRAKE CURRENT
BRAKE_CURRENT |
SR | A Rl 5303  51(B)

NOTE: ROD BRAKE CONTROLLER LOGIC IS
A SINGLE CHANNEL LOGIC.

ROD BRAKE CONTROLLER LOGIC

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 53 of 87)
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o

INPUT LOGE OuUTPUT
REF cass| SCNAL | pescripTiON Co- DESCRIPTION SIGHAL | e
4810 | EMERGENCY INSERT A ‘
5 R ]E il c SELECTION ,
B | 4810(B) 'EMERGENCY INSERT B ON i DETALL A * EMERGENCY INSERT 5401 52.57
r*
@P “ B EMERGENCY INSERT ON ,‘“‘f =
4 TINUOUS A [
B 704 | CONTINUOUS ON > sagcron
B | 4704(B) CONTINUOUS B ON y rE T o —— CONTINUOUS 5402 | 52.56
P A
B | 4701 ST N r—E—‘ sizcin , ik
B | 4701(8) |sTEP B ON - DETAIL A —— STEP 5403 | 52.56
4702 | NOTCH A —
B | 4702 |NoTCH N E siccuon
B ‘ 4702(B) 'NOTCH B ON 3 e A * —+ NOTCH 5404 52.56
4 [ROD MOVEMENT PERMISSIVE A -
B 500 ‘L VE Al ON [ E o '-88(": N
B 5004(B) (ROD MOVEMENT PERMISSIVE B) ON >— oELmL AY {ROD MOVEMENT PERMISSIVE ) 5405 (57
STOP 5415 52}
4 INSERT A -t
g | e @ L E SELECTION
B |4aoz(e) ‘mscm B ON | - N ¢ INSERT 5406 52.56
NO_UNSYNCHRONOUS ;i
B | 4902 pereciion A ON [
NO_UNSYNCHRONOUS
B | 4902(8) |NOMINCH ON [ [ SELECTION
*
B ‘ RSPC{B} BYPASSED ON B DETAL A [
B | (2803) RsPc{R BYPASSED N [ | - HO. UNCYHCHROHOUS 5407 | 57
R A
B | 3808 |ROD SELECTED ON [ ? stgcro
*
B | 3808(8) |Roo SELECTED B ON C DETAIL A* F—— ROD SELECTED 5408 57

{ ** EMERGENCY ROD INSERTION PANEL |

* SEE DETAIL A ON SHEET 66

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 54 of 87)
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NPUT

LOGIC

-

53— DETAL A

—_—

R4

+ SELECTION
e LOGIC

|

-

—

-

DETAIL A

_NOTE 3 _

leael?”™

REF SIGNAL COND-
gy CLASS| >%p DESCRIPTION 1TION
B 2803} |RSPC{A} BYPASSED ON ‘1
B RSPC-{B} BYPASSED ON
B 4801 | WITHDRAW A ON
B | 4801(B) WITHDRAW B ON
B 4706 | SETILE A ON
B | 4706(B) SETILE B ON
B | 5102 RESETA ON SELEETN
B | 5102(B) RESET B ON DETAIL A
B LOCAL RESET ON
| |
VALIDATION DETAL A
B ERROR (vote 7). ON : ::
E—
B POWER ON (NOTE 3) ON

. SELF
kT il H

N

R

DISPLAY (NOTE 3)

OuUTPUT
SIGNAL ~ REF
CLASS DESCRIPTION el
WITHDRAW 5502 | 52,56
SETILE 5503 | 52.57
RESET FAILURE DISPLAY 5504  LOCAL
L
IC TROUBLE 5505  Sky2

I

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 55 of 87)
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I' NP UT

REF SIGNAL

gy CLASS D DESCRIPTION
B 5502  WITHDRAW
B 5402  CONTINUOUS

5403  STEP
5404  NOTCH
5406  INSERT

COND- LOGIC
ITION

ON

ON

WV
W

W

ON

W
N

W

ON

A

Tl“l

ON

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 56 of 87)
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OuTPUT
CLASS DESCRIPTION

SIGNAL
D

L CONTINUQUS WITHDRAW 5601
B | CONTINUOUS INSERT 5602
B | STEP WITHDRAW 5603
B | STEP INSERT 5604
i | NOTCH WTDRAW 5605
B NOTCH INSERT 5606

REF
SH

57

57

57

57

57

57



oOouTPUT

LOGIC
CLASS DESCRIPTION
* U —— P
Pus e ——
CENERATOR | ¥ | P
I STEPPER MOTOR
w P~ | CONTROLLING PULSES S701
X —— P |NOTE 8
Y ‘-—.—\ P
I b— P
NOTE 4

I NP UT
RE |ouass| SKHAL DESCRIPTION R
B 5408 ROD RELECTED ON
B 5401  EMERGENCY INSERT ON |
B 5503 SETIE oN
B 5601  CONTINUOUS WITHDRAW ON
B 5602  CONTINUOUS INSERT ON
B 5603 -SIEP WITHDRAW ON
B 5604 STEP INSERT N
B 5605 NOTCH WITHORAW N |
B 5606 NOTCH INSERT N
o | s jousmoRos | o
o o
B 5505 IC TROUBLE ON
B 5802  INVERTER TROUBLE ON
B

NG OVER FREQ
LOCAL) lperecT

CTION (NOTE_4)}

ON

BASE CUTOFF 5702

1< L | STOPPED (LOCAL DISPLAY) 5703

{WQ—'——————= L RUN (LOCAL DISPLAY) 5704

NOTE 6

* THIS SIGNAL TAKES PRECEDENCE OVER OTHER
SIGNALS IN THE PULSE GENERATOR LOGIC.

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 57 of 87)
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SIGNAL ~ REF
D SH

SMDM

SMDM

IC



INPUT oOuUTPUT

REF SIGNAL . LOGIC
| RET |ouass| 6 DESCRIPTION e | CLASS DESCRIPTION SO | R

‘ |

‘ INVERTER TROU ‘

‘ | L Dpay OUBLE } 5801 | IC
SMDM ‘ B FUSE FAILURE ON [_.. } \
SMDM B ABNORMAL VOLTAGE ON [ [ B INVERTER TROUBLE i 5802 | 52,57
SMOM B OVER CURRENT ON y 4 = ’ i

L FUSE FAILURE DISPLAY IC
ABNORMAL TA

L papar s A ic

L OVERCURRENT DISPLAY ic

FIGURE 7.7-3 ROD CONTROL AND INFORMATION SYSTEM IBD (Sheet 58 of 87)
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CH A SIGNAL (1)

‘_] VALIDATED SIGNAL

-

CH B SIGNAL (1)

{E
[ Y -
CH B BYPASSED (1) |

.
¥
A
|
|
|

CH A BYPASSED (1)

f >

VALIDATION
ERROR

VALIDATION SELECTION LOGIC (TYPICAL)

DETAL A

NOTES:

1.

RESET FAILURE SIGNAL IS ISSUED BY IC WHEN THE RESET

ROUTINES TO BE COMPLETED BY THE MICROPROCESSOR ARE NOT
SUCCESFULLY ACCOMPLISHED. GENERATION OF THIS SIGNAL SHALL
BE AN INTEGRAL PART OF THE RESET ROUTINES OF THE HARDWARE.
THE IC_SHALL CONDUCT AUTOMATICALLY A RESET ROUTINE WHEN
RECOVERING FROM A PRIOR FAILURE/TROUBLE CONDITION.

THE IC HARDWARE SHALL UTILIZE A WATCHDOG TIMER TO MONITOR
THE UPDATES OF EACH SIGNAL FROM RSPC. THE TIMER SHALL
COUNTDOWN FROM A PREDETERMINED AMOUNT OF TIME TO O AND
RESET TO (TIME TO BE DETERMINED IN DETAILED DESIGN PHASE)
ms AUTOMATICALLY ON EVERY UPDATE OF SIGNAL. WHEN TIMER
COUNTS DOWN TO ZERO ON ANY INPUT SIGNAL FROM THE RSPC, IT
SHALL PROVIDE A TIME QUT SIGNAL.

SELF TEST FEATURES SHALL INCLUDE THE ROUTINES OF CHECKING THE

PROCESSOR RAM, ROM AND BUFFERS. WHEN THE SELF TEST IS NOT

COMPLETED SUCCESFULLY. THE IC HARDWARE SHALL ISSUE A SELF

TEST FAILURE SIGNAL. SELF TEST SHALL BE EXECUTED WHEN THE

IC POWER IS TURNED ON. THE IC RECEIVES A RESET COMMAND FROM
RSM. OR THE IC RECOVERS FROM A PRIOR FAILURE/TROBLE, AND

ON A CONTINUQUS BASIS FROM THEN ON.

PULSE GENERATOR COMPRISES OF FREQUENCY LIMITER, PULSE
DISTRIBUTOR AND OTHER NECESSARY HARDWARE. IT GENERATES
APPROPRIATE PULSES CORRESPONDING TO THE INPUT DRIVE
COMMAND TO PRODUCE THE REQUIRED SPEED PATTERN OF THE
STEPPING MOTOR (SM) TO MOVE THE ROD TO THE REQUIRED
POSITION APPROPRIATELY. THE QUTPUT OF THE PULSE
GENERATOR 1S ENABLED BY ALLOWABLE CONDITIONS, AS SHOWN,
TO DRIVE THE STEPPING MOTOR.

ALGORITHM FOR IDENTIFIED FUNCTIONS AND LOGICS ARE DESCRIBED
IN C11-4020 AND SCRAM TIME DATA IN C11-4010.

6.  DEDICATED DISPLAY INDICATION SHALL BE PROVIDED FOR RUN,

STOPPED, IC TROUBLE, INVERTER TROUBLE AND RESET CONDITIONS.
IN THE EVENT OF EITHER A IC TROUBLE OR INVERTER TROUBLE
&CSNPEIA'I'IYOEOII) THE FAILURE CAUSING SUCH CONDITION SHALL BE

7. VALIDATION ERROR SIGNAL IS GENERATED WHEN CHANNEL A & B

ARE NOT BYPASSED AND CHANNELS A & B SIGNALS DO NOT MATCH.
TYPICAL OF THESE SIGNALS ARE "ORED" TO PRODUCE ONE
VALIDATION ERROR SIGNAL TO INDICATE IC TROUBLE.

8 THE CHARACTERISTICS OF THE UVWXYZ PULSES ARE DETERMINED

BY THE IC (PULSES GENERATOR) ARCHITECTURE, THE INVERTER
DESIGN AND THE PERFORMANCE CHARACTERISTICS CURVES OF THE
SM, TO ACCURATELY MOVE THE CONTROL ROD BY SPECIFIED
DISTANCE AS DEFINED BY THE RC&S DESIGN.
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