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1. ALL CABLES AND WIRING SHAll CONFORM TO THE SPEOAL
WIRE AND CABLE REQUIREMENTS AS SPECIFIED IN REF' DOC 1.

2 THE SAFETY RELATED SUBSYSTEMS OF THE PROCESS RADIAnON
MONITORING SYSTEM SHALL CONFORM TO THE CRITERIA AND

G;~;:::;:~:'::::::~.~.~=:E=~=)
4. hCH RM (Z602A,B,C.D 2603 AND 2701 TO Z704)

CAN ACCOl.lMOOATE MULTIPLE CHANNELS. THESE IAOOITORS ARE SHARED
'MTH THE OTHER SUBSYSlEMS AS INDICATED IN~o.~:iliG.

5. EACH MSL RADIAnON IotONITOR SHALL PROVlDE~::: )

~~~~Ao~~~~~t)A~~~N~~:W~~I~~~~~Gb<FU"'N"'cl!lnoIll!NP.s"'ON
J

A COINCIDENCE VOTE Of ANY TWO OUT OF FOUR CHANNEL TRIPS:

"CUUM PUMP AND CLOSURE OF THE EXIT UNE

6. ll1~ ~(;i;;~~LLTU~~lll?AnVE TO GAMMA RAYS
MANNER so EACH CAN PRO~OE APPROXlUAlElYlHE SAME RESPONSE
fROM ALl THE STEAM UNE5. EACH DETECTOR ASSOlBLYSHALl BE
INSERTED INTO THE SEALED PIPE v.w. TO BE RElRIEVABlE fROM
OUTSIDE THE TUNNEL

7. THESE DETECTORS ARE PROVIDED TO MONITOR RADIATION
THAT MAY RESULT FROM A FUEL HANDUNG ACCIDENT IN THE
FUEL POOl OR THE REACTOR v.w..

8. EACH HVAC AIR EXHAUST RADIATION MONITOR IN THE REACTOR
BUILDING~EL HANDUNG AREA PROVIDES A CHANNEL
TRIP SIGN TO THE LD 0 INITlATE THE FOLlOWING FUNCTIONS ON A
OONQDEN TWO OUT or FOUR CHANNEL TRIPS:

A. INITlATE OPERATION or STANDBY GAS TREA'NENT SYSTEM (SGTS)
B. ISOlATE THE AIR INTAKE AND EXHAUST DUCTS or THE HVAC SYSTEM
C. ISOLATE lHE PURGE AND VENT VAlVES or SECONOARY CONTAlNIilENT

lHE CHANNEL TRIP SIGNAl FROM EACH t.lOOITOR SHAll CONSIST
or EITHER RADIATION HIGH-HIGH TRIP OR RADIATION
DOWNSCAl£/lN(JIERATlVE (INOP) TRIP.

9. THE OFF-GAS SAMPLE CHAMBER SHAll BE MOUNTED VERTICALLY
WlTH ITS PIPING SLOPED AWAY FROM THE CHAMBER TO PERMIT
THE COt-mENSATE TO DRAIN TO THE PROCESS UNE. A DRAIN
SHALL BE PROVIDED AT THE BOTTOM OF THE SAMPLE CHAMBER.

10. EACH RADIATION MONITOR SHAll PROVIDE TRIP SIGNALS TO THE
OFF-GAS SYSTEM TO PERFORM THE FOllOWlNG FUNCTION:

A. BASED ON ONE-OUT-TWO LOGIC SIGNAL, THE RADIATION HIGH-HIGH
TRIP SIGNAl FROM EITHER MONITOR SHALL INITlATE VALVE
AUGNMENT OF THE OFF-GAS SYSTEM TO FORCE THE GASEOUS
EFFLUENTS THROUGH THE CHARCOAL VAULT FOR TREATh1ENT PRIOR
TO RELEASE TO THE STACK.

B. BASED ON TWO-OUT-OF TWO LOGIC SIGNALS, THE RADIATION MONITOR
CHANNEl TRIP SIGNALS SHAllINITlATE ClOSURE OF THE OFF-GAS
SYSTEM VENT RElEASE VALVE ON RADIATION HIGH-HIGH-HIGH (HHH)
CHANNEL TRIP FROM BOTH MONITORS, OR ON DO'MIISCALE/INOPERATIVE
CHANNEl TRIP FROM BOTH MONITORS, OR ON ONE HHH CHANNEL TRIP
FROM ONE MONITOR AND ONE DO'MIISCALE/INOPERATIVE CHANNEL TRIP
FROM THE SECOND MONITOR.

11. HEATING Of THESE UNES MAY BE REQUIRED TO PREVENT CONDENSATION.
HEATERS SHAll BE SIZED SO THE TEMPERAlURE IS KEPT ABOVE THE
DEW POINT.

12. THE RADIATION HIGH-HIGH TRIP SIGNAL FROM EACH MONITOR SHALL
INITIATE CLOSURE OF ITS RESPECTIVE LCW AND HCW OUTBOARD
DRAIN UNE ISOlATION VALVE.

13. THE RADIATION HIGH-HIGH TRIP THE DO'tYNSCALE/INOPERATIVE.
OR A NOT SAMPUNG CONDITlON SHALL CAUSE SHUTDO'MII OF THE
RADWASTE SYSTEM UQUID EfflUENT DISCHARGE PUMPS AND
ClOSURE OF THE OUTLET VALVE IN THE DISCHARGE UNE.

14. THE RADIATION MONITOR Of EACH SUBSYSTEM SHALL ISOLATE ITS
RESPECTIVE AIR INTAKE DUCTS TO THE CONTROL BUILDING AND START
THE EMERGENCY AIR CIRCULATING fAN ON A COINCIDENCE VOTE OF ANY
TWO OUT OF FOUR CHANNEL TRIPS ON EITHER RADIATION HIGH-HIGH

--> - SIGNALS

RM - RADIAnON MONITOR

USC - ULTRASONIC CLEANING

==::> - SIGNALS

LEGEND:

REFERENCE DOCUMENTS

I. SPECIAL v"RE I< CABLE REQUIREMENTS SPEC

2. ELECTRICAL EQUIPMENT SEPARATION SPEC

3. REACTOR PROTECTION SYSTEM lEO

4. LEAK DETECTION AND ISOLAnON SYSTEM lEO

5. RADWASTE SYSTEM PldD

6. MAKEUP WATER SYSTEM (PURIREO) P<ldD

]. REACTOR BUILDING COOUNG WATER SYSTEM PldD

S. MAIN CONDENSER EVACUAnON SYSTEM PldD

g. OFFGAS SYSTEM PldD

10. INSTRUMENT AIR SYSYTEM PldD

11. STANDBY CAS TREAnMENT SYSTEM PldD

12. HEAnNG. VENnLAnNG I< AIR CONDITIONING SYSTEM PldD

SEE NOTE 6

LL

TRIP SIGNALS
SEE NOTE 5

~ ~A,- ,

TRIP SIGNALS
SEE NOTE 5

~ ~A,- ,

MAIN STEAM LINE~

HEAT SHIELD Y

I
I
I

--,...,..............."-'!'-"'--"-"_:"'-"'--"-",...,......... I I MAlN CON TROL ROOM
-- --:- - - --:- - - - - - - - - - - - - - - - --:- - --: - - - - -MSL TUNNEL - - ---

I I I I
I I I I
I Itt
I I I t

tit t
I Itt

f'l SEE f'l SEE DETECTOR WE~L f'l SEE f'l SEE
WNOTE 1 WNOTE 1 RSM001C WNOTE 1 WNOTE 1

I I II DEI .J t

I I
I I

l ~~:~~:_WE:t I J

E

F

H

K

G

D

MAIN STEAM LINE RADIATION MONITOR
OSAFETY-RELATED)

(DELETED)

(DELETED)

17. A BE PROVID A I aKINETIC

c

PROBE FOR THE INSERTION OF A CHARCOAL FILTER HOLDER OF
SIGNIFICANT DEPOSITION IS SUSPECTED. THE F1TllNGS ETC.
SHALL PROVIDE SMOOTH TRANSITIONS W1THOUT EITHER
INTROOUCING DISCONTINUI11ES OR REDUCING THE CROSS
SECTIONAL AREA OF THE flOW STREAM.

18. HEATER AND CONDENSATE DRAIN WlTH TRAP TO BE SIZED SO THAT

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

2 (DELETED)

B

A

FIGURE 7.6-5 PROCESS RADIATION MONITORING SYSTEM lED (SHEET 1 OF 11)
STP 3&4 Rev.2
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24. VER CURRENT DETECTION AND PROTECTION FUNCTION OR Slt.lILAR OE\1CES 00
fUNCTION) 1 U

25. FUSES AND/OR CIRCUIT BREAKERS (00 Sll.lILAR PROTECTION DE\1DES)
SHALL BE INCLUDED FOR THE DC POWER SUPPLY FOR PROTECTION
r:K THE INCOMING POWER BUS

26. FUSES AND/OR CIRCUIT BREAKERS SHALL BE PROVIDED FOR EACH SWDM
POWER INPUT FOR PROTECTION or THE lNC()t,lING POWER BUS, AND FOR
PERfORl,lING INDI\1DUAL SWOM MAINTENANCE

27. THE SYNCHRO A RECIVES ITS EXClTATlON POWER FRQ,l THE UPS-A
\1A ITS ASSOClAT£D SYNCHRO CONVERTER

2& THE SYNCHRO B RECEIVES ITS EXCITATION POWER FROM THE UPS-B
\1A ITS ASSOClATEO SYNCHRO CONVERTER

29. THE ROO 8RAKE CONTROLLER'S POWER SUPPUE()sHALL
PRO\1DE CONTINUOOS STATUS fEEDBACK SIGNALS TOIRAPI AUXILIARy pANELSl

30. HAROWAR£ LooC IS USED IN AODlTlON TO THE RAP! CHANNEL A AND
RAPt CHANNEL B LooC FOO ACTlVATlNG E"'ERGENCY INSERTION THE
HAROWARE LooC IS BASED ON TWO-OUT-(F-FOUR LOGIC FOR THE RPS
SCRAl,l FOLLOWING SIGNALS AND TWO-OUT-OF-THR£E LooC FOR THE
RFCS El,lERG[NCY INSERTION SIGNALS IN ADDlTlON. THERE ARE 6 SETS
OF POWER FEEDIRETURN(S) FOR THIS HARDWARE LooC. THIS IS 'MiY
12 SEPARATE SIGNALS ARE NEEDED FROM EACH RFCS CHANNEL AND 24
SIGNALS FRQ,l EACH (F RPS DI\1S1ON I AND DI\1S1ON I

31. THE RC&lS MUX t.lONITOO FOR RECIRCULATION RUNBACJ( PRO\1DES
FOR AUTOMATIC RECIRCULATION FLOW RUNBACJ( AFTER OET£CTlON
r:K AN ALL Fl,lCRO RUN-IN CONDITION BEING ACTIVATED. THE
COMMAND SIGNALS FROM RAPI CHANNEL A AND RAP! CHANNEL B
ARE MONITORED FOR DETECTING THIS CONDITION

32. HCU VALVE 143 I T
RAP! AUXILIARY PANELS PROVIDE ENERGIZATIQN POWER

o THE PURC£ VALVES

33. THE RAP! SIGNAL INTERFACE UNIT FOO EACH RAP! CHANNEL RECEIVES
SIGNALS FROM THE SAFETY SYSTEMS. AU SIGNALS FR()t,l THE SAFETY
SYSTEMS TO THE RCIS ARE GlTICALLY ISOLATED

16. MUL TI-CHANNEL ROO BLOCl< l.lONITOR IS PART Of NIoIS IT IS A
DUAL CHANNEL AND IHTERfACES WITH RAP! AAl RESPECTIVELY

17. ADDITIONAL INVERTER CONTROL SIGNALS ARE THOSE ADDITIONAl
SIGNALS REQUIR£D TO ASSUR£ PROPER MOTOR CONTROl.. AND DEPEND
ON THE DETAILED INVERTER DESIGN.

18. THE AOOlTlONAL INVERTER CONTROl. SlCNALS ARE NOT SHOWN.
DETAIL CONFIGURATION DEPENDS ON THE DETAIL INVERTER DESlCN
ALSO PROTECTION DESIGN MAY DlrFER BASED ON DETAILED
INVERTER DESIGN

19. ~I~A~D;;:~~~E~A:~~~:C~~8V~~~DED Tol~sTR~p~s==:J
RCadS. THE STATUS (F THESE SIGNALS SHALL CHANGE TO ACTI\{
ONLY 'M'lEN A SINGLE HCU SCR...... TEST HAS BEEN ACTIVATED (IE
'M'lENEVER THE POSITION (F ANY SCR...... TEST SYtlTCH FOR A
SINGLE HCU HAS BEEN CHANGED FROM THE "Nom.tAl~ TO THE
~TEST~ POSITION)

20 PROVIDES THE

TROl.. Rocf~~I~~~~~T£~~EJ~A~~~J;ll~3ILY I
ow CONTROL SYSTEMOST£Al.l

BYPASS AND PR£SSURE CONTROL SYSTEMO REACTOR WAT£R
CLEANUP SYSTE....

21. SYNCHRO A POSITION BUFFER CONTAINS SAME DUjlTAL REPRESENTATION
(F THE SYNCHRO A POSITION AS USED IN ROO SERVER PROCESSING
CHANNEL A. ROO SERVER PROCESSING CHANNEL B CAN R£AO SYNCHRO A
POSITION DATA \1A THIS BUFFER INTERFACE. Sll.lILAR CAPABILITY
EXISTS FOR ROO SERVER PROCESSING CHANNEL A TO READ SYNCHRO B
POSITION DATA

22. FOR ARI, SCRAl.l FOLLOWING AND SCRRI FUNCTIONS, AUTQ,lATIC
RESTART CAPABILITY SHALL BE INCLUDED.

23. EXACT SPEED PATTERNS TO ACHEIVE ROO l.l9lt£l,lENT ARE TO
BE DETERMINED IN DETAILED OESlCN.\THESE PATTERNS ARE TYPICAL.]

1. PROCESS CQ,lPUTER IFUNCTION'

2. IR£ACTOR PROTECTlON
SYSIEM

3 NEUTRON l,lONITORING SYSTEt.l c::J

4 RECIRCULATION FLOW CONTROL SYSTEIr,l c::J

R£ACTOR PROTECTION SYSTEM c::J

R£FU[UNG PLATfom.t?::C~ON=TR=Ol===

7. ~~;~~:TS~~l,l~OOTROl.. POWER
sumy

LEGEND

8 PFernie!! pown QI5IBIR!!TIQ~ SYSTEl,l

9 CONTROl.. ROO DRIVE SYSTEMc::J

10. AUTQ,lATIC POVl(R REGUlATOR SYSTEM

lS.()JSE Of EITHER PARALLEL OR SERIAL LINKS TOIFRQ,l THE ROO SERVER
R , T

THE FINAL CONFIGURATION IS DETERMINED DURING DETAILED DESIGN

A A AL VIA RAP! SIGNAL INTERFACE
THAT ROO BLOCK OCCURS 'MiEN SEPARATION I

11 AN APPROPRIATE REFER£NCE ROO PULL SEOUENCE IS TO BE ESTABLISHED
PRIOR TO COMt.lENCING PLANT STARTUP

14. THE SCRAt.l TIME RECORDING PANELS (STRPS) THAT ARE LACATED IN THE
R£ACTOR BUILDING PROVIDE FOR AUTOMATED SCRAM Tlt.lE PERfORl.lANCE
RECQROIQNC BASED UPON Tt-t:: ACTlVA TlOO!D£ACTIVATION (F THE POSITION
STATUS REED SYtlTCHES ($ THE ASSOCIATED F...CRO. FOR A FULL CORE SCRAM,
THE SCRAl.l SIGNALS IS USED FOR THE Tlt.lE ZERO REFERENCE FOR SCRAW Tll,t(
RECORDING. FOR A SINGLE HCU SCR....... TEST. THE SCR...... TEST SWITCH STATUS
IS uSED FC1/ THE TIl.lE ZERO REFERRENCE. THE RECORDED DATA CAN BE

:~~g~~Jf ~~LO~~ORTI~:~~~~ :~L~~~i:Sp~I~~T)S~A~~E
ANALYSlS RESULT$.

12. FMCRD t.lOVEMENT IS PERlollTTED 'MiEN BOTH ROO MOVEt.lENT PERt.lISSlVE
SIGNALS FR(),I RSPC CHANNEL A AND RSPC CHANNEL B ENABLE

SUPPLEl.lENTAL DOCUMENT UNDER THE FOLLOYtlNG IDENTITIES ARE TO
BE USED IN CON.AlNCTlOO WITH THIS DRAYtlNG

"INOT USEO

7 THE 3-PHASE AC POWER SOURCE FOR THE STEPPING MOTOR DRIVER
MOOULES, THE INNVERTER CQNTRCUER

NOTES

, ;i[~TL~C~~R~~~~~A~~Orr~~~~~I~~¥~Q~glAYJ T£HSE DISPLAYS
AND COtHRClS ARE IrdOSTlY()ASED AND ARE
LOCATEQ AT THE /.lAIN OPERATOR INTERfACE CONTROl. PANEL

I I

2 SIGNAL TO RFCS PROVIDE flOW BlOCK ANl>O'Tl.M
BYPASS STATUS. Rf"CS SIGNAlS TO RC&lS CONSIST OF
ROD BLOCK, ARt AND SCRRl SIGNALS.

J. THE RC4dS DEDICATED oPERATOR INTERFACE PROVIDES RC&lS
STATUS SUl,ll,lARY INFQRl,lATlQN AND INCLUDES CONTROlS
FOO ADClVATlNG SPECIAl RC&:r$ INSERTION rEATURES Am> KEY

~iSF[~~~J~'rJi:J:l.lI!:W~%%2THJrr:~:I~f()ijAn¢ ROD MOVEMENt'
4 ~~ARnC~S~:~:RG~ET~~~~~~~~~ONSUU:~[lA~ff~ssoa*o H~~~)

ICO!oll.lLJNICAT19I{IlNKffisuCH THAT REQUIRED COMMUNICATION TO A EV[ R~S
FUNCTIONS AND OPERATION IS ESTABlISHED. THE EXACT CONFIGURATION USED

~X:~~lici~:, ':1~'I~riC(~lrIST~S~~~K~SSl~T~~~~~

Ilt~ihrr~~:EANTRSP%~r;~RE:l ~D~NA~g ~DTHd1~UA\~rJ!NfT SNi~~¢SJ

5. ~~~R~jr~3b~?~~~f:rIA!f pc PQgR
AND ROO SERVER loIooULE Looc{)YITHlN A GIVEN
R£MOTE COMMUNICAnoH CABINET.
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I ON CLASS I DESCRIPTION SIGNAL REF
ROD DRIVE MOOE ID SH

B 1507 SELECT NEXT PAIR

I

ON I D
SIGNAl. TO THE PROCESS

1001 ITiCOMPUTER TO MARK THE

@[J! (]J IDENTITY Of ROD SELEC- GANG PRE'IIOOiiSELECYED PAIR
ON MEMBER 00 THE f~ SCRAM

TION SWITCH ACTIVATED YESTC 1100 INDICA1100

AUW R~ ~C~ RE~ST
IDENTIFIER

81 RSPC-Al'B 1407 IN fU M r 2- ON AND SELECT REOUEST FOR$-RAM ST CgjPLJN HECK 1002-- SELECTION RSPCs Of GANG • X· .
B 2415 RSPC-An SELECT ACK. ON LOGIC 8n RSPC-A,\

(205 TOTAL) -
ON 81

1
26•38

I I MEUBERS or GANG • X· 1003 61.63
MANUAl 2-CRD GANG

ARE SELECTED 64,71
B 1409 SELECTION IN REFUEL I.4ODE ON 8n ----001
B 1010 AUTO 2-CRO GANG SELEC- ON r ANN IliON IN REFUEL WooE

B 1702 INmATE AUTO GANG SELEC- ON 1004 6 ITION FOR 2-NOTOi TEST

I
I

B RRPS VIOlAnON

@[J (]J ROO SELECT CLEAR ON 0 - D
CLEAR SELECTED GANG

~,
001 [[) ROS RESET ON I 0

B 1005 ONE GANG IS SELECTED I ON - ~1---lZr--l ~ B AUTO 2-CRO GANG SELEC- 1010 I I
~[ I

TION IN REFUEL I.4ODE

B 1011 GANG SELECT ON
L..../ t:Hi~ ~ ONE GANG IS SELECTED I 1005 10.11

REOUEST ACTIVE t
-rWO R I

12.13

B 0606 ISEOUENCE A SELECTED I ON I
8 0607 SEOUENCE B SELECTED ON I I B GANG SELECT 1011 I 10I REOUEST ACTIVE

B 1311 SWITCH SEOUENCE SELEC-
I ON :- B CURRENT RRPS STEP lm;-~TION FOR 2-NOTOi TEST I NUI.4BER -

8 0305 REACTOR POWER ON ~ IBELOW LPSP .. __I__J
8 0602 ROS IN SEMI-AUTO

I ON ~.J- A~
, 2CRO I I I

~
TESTMOOE I.4EI.4 MEM'-..J L AA I8 2401 All ROOS POSITIONS

~SEol
SELECT All ANN GANG SELECT TROUBLE 1006

1201 GANG • X· SELECTION B I.4EI.4 OPERABLE I8 1301 REOUEXT FROM RU&Sl • CONTROl

l~liJU~
RODS

8 0810 ON EMERGENCY B SCRRI CONDITION EXISTS 1007 45

CONDITION I ALL OPERABLE RODS ARE ~,8 0603 ROS IN AUTO MODE ON CJ B 1008ROD SELECTION I SELECTED
AND COMMAND

SCRRI RODS co IN -b---~ EUERGENCY INSERT I 3~'l4!18 0501 EMERGENCY ON LOGIC 1009 4 .:~

IB 0503 ARI CONDITION EXISTS ON
GANG. EMERGENCY AND AUTO

B 0401 SCRAW FOlLOW ON • ROD MOVEMENT AND SEQUENCING LOGIC 2-CRD TEST ROO SELECTION LOGIC
CONDITION EXISTS •• THIS SlGNAL PREVENTS INADVERTENT SELECTION AND EMERGENCY INSERTION LOGIC

B 1505 EMERGENCY INSE.RT
,

ON
OF GROUPS 1.2.3.4 GANGED ROOS ABOVE LPSP

••• FOR DETAILED DESCRIPTION OF THE ALGORITHMS'-----

E

C

B

o

OF THIS FUNCTION BLOCK. REFER TO NOTE 5.
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REFER TO NOTE 5.
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I
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I
I

B 0707 RCIS IN INSERT ON (-) REFERENCE
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L-t-
I rh- !

P (-) - --
B 0605 RCIS IN GANG ONROD DRIVE MOOE I (+) REFERENCE-

~o;-
POSITION

GENERATOR
J- AND

B 1005 ONE GANG IS SELECTED 1-- GANG SYNCH
LOGIC FOR

B 2410 SELECTED GANG ON
GANG STEP,

~I
B 1102 39,40

SETTUNG NOTCH, AND REFERENCE POSITION 41,42- CONTINUOUS TO THE RSPC'S OF 43,44
B 2404 SELECTED GANG ROO ROD SELECTED GANG

- POSITIONS :.....- MOVEMENT-
- - - -- GANG }- B GANG UISAlIGNMENT

~ I - ROO BLOCK 1103 18
UISAlIGNMENT

C] ROO BLOCK
-1 lOGIC

,

C

A

B
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E

OUT PUT
LOGIC

ALGORITHM or THIS FUNCTION BLOCK.
REFER TO NOTE 5.

I N PUT
REF CLASS SIGNAL DESCRIPTION COND- CLASS DESCRIPTION SIGNAL REF
SH 10 mON - ID SH

B 0602 RCIS IN SOli-AUTO ON I

MOOE 1I- - - J LB 0605 RCIS IN GANG ON ROO MOVEMENTMOOE l
I- - & SEQUENCING

B 0701 RCIS IN STEP ON l~ - LOGIC •DRI\{ MODE
I- ...---.-

L- I RRPSI

}-
MEMORY

I
j tl

,.....-l '-i-

f--- -~

B I 0702 RCfS IN NOTCH ON -~DRI\{ MODE
L-.-Jr--- -

B 0709 RCIS IN STEP/NOTCH ON B GANG • X' SELECflON 1201 10WITHDRAWAl MooE R£OUEST
r---

I
GANG - -

""- SELECT.

II--<>O~[
B 1202 7REFERENCE

r--- 1 POSITION -
~1B I 0706 RCfS IN STEP/NOTCH ON ---=.-J GENERATOR. D WDI1NSERT LIMIT OF 1203INSERT MODE AND GANG

~t
SEOUENCE ACHIE\{D

r--- , SYNCHB 1005 ONE GANG IS SELECTED ON LOGIC
r---

~B I 2410 SELECTED GANG ONSETTLING
r---

r--- r--j I
B 0703 RCfS IN CONTINUOUS ON J

INSERT DRI\{ MOOE •r--- -
I

!

r 1

B 0704 RCIS IN CONTINUOUS ON
'-.I

WITHDRAWAl DRI\{ MODE j

B 0707 RCIS IN INSERT ON IDRI\{ MODE

B 0708 IRCISIN~ ON R£FERENCE POSlflQN 39,40DRI\{ M

CURRENT RRPS
B TO THE RSPC'S OF 1204 41,42

B 1012 I
SELECTED GANG 43,44

STEP NUMBER Il-
I JI -

B 2404 SELECTED GANG ROOS
POSITIONS

l~
I-

B 0606 SEQUENCE A SELECTED ON B GANG MISALIGNMENT 1205 18GANG ROD BLOCK
I- MISAliGNMENT

B I 0607 SEQUENCE B SELECTED ON ROO BLOCK
LOGIC"-

ROO MOVEMENT AND SEQUENCING
• FOR DETAILED DESCRIPTION OF THE LOGIC FOR RCIS SEMIAUTQt,tA TIC

MOOE OF OPERATION

o

A

B

C
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I JI -

B 2404 SELECTED GANG ROOS
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:- 8 GANG • X· SELECTION 1301 10REQUEST

0 1312

8 2-NOTOI TEST COMPLETE 1302 17

8 S~TCH SEQUENCE SELEC- 1311 10TION F~ 2-NOTCH TEST

I
B REFERENCE POSI TION 1303 39.40

TO THE RSPe"S OF 41.42
SELECTED GANG 43,44

WO B INSERT 1304 40,44

WO B V!1THDRAW 1305 39,43

B CONTlNUQUS 1306 43,44

B STEP 1307 39.40

8 SELECTED GANG 2-NOTOI 1308 17TEST UNSUCCESSFUL

I
J I

B GANG MISAliGNMENT 1309 18ROO BLOCK

B S~TCH TO 1310 31MANUAl

ROD MOVEMENT AND SEOOENCING LOGIC
FOR RCIS AUTOt.lAnc MODE OF OPERAnON
AND LOGIC FOR AUTOMAnC 2-NOTCH TEST

3 2

L
OUT P U T

CLASS DESCRIPnON SIGNAL REF
10 SH

56

I N P U

7

REF ClASS SIGNAL DESCRIPTION COND- LOGIC
SH ID InON

8 1702 INITIATE AUTO GANG SELEC- ON
;: ~N~A~T-;'~r:c TES~

8 0603
l ROD MOVEMENT

ROO MOVEMENT MOOE ON & SEOOENCING

ROS IN GANG ROO
LOGIC'

8 0605 ON

~Ie-r
DRIVE MOOE

RRPS I
I

MEM

- ~
C82 D APR IN AUTO ON

- f-~~

- I
,....-----+.

-
C82 D APR IN ROO ON

~THDRAWAl MODE II- L...-

I
I

r-,

C82 D APR IN ROO
INSERT MOllE ON

UC82 0 ~~~RSf~~JtV~[ ON

.~ GANG
SELECT

C82 D SEQUENCE SUBSTROKE 'Ml/ ON
, LOGIC.

INSERT REQUEST FROM APR REFERENCE
l POSITION

GENERAT~.

GANG
SYNCH

'-l
I LOGIC.

C82 D I SEQUENCE STEP 'MlIINSERT
AUTO ROO

REQUEST FROll APR ON I , MOVEMENT
COMMAND

I LOGIC
AND AUTO

8 1005
I STEP TEST

ONE GANG IS SELECTEO ON I
COMMAND

LOGIC

8 2410 SELECTED GANG SETTliNG ON
I-

8 0606 SEQUENCE A SELECTED I ON I
e-

ON i8 0607 SEQUENCE B SELECTED
e- r

8 1012 CURRENT RRPS

e- STEP NUMBER

8 2404 SELECTED GANG ROOS
IPOSITIONS k M GANGl MISAUGNMENT

+

ROO BLOCK LOGIC

I

I [

8 1901 ROO V!1THDRAWAL ON -XPERMISSIVE

8 2001 ROO INSERT ONPERMISSIVE

E

A

C

8

D

• FOR DETAILED DESCRIPTION or THE ALGORITHM OF
THIS FUNCTION BLOCK, REFER TO NOTE 5.
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1 N PUT

REF CLASS SIGNAL DESCRIPTION
SH 10

CONO-l
IITION

LOGIC

E

o

C

8

A

B 0604 RCIS IN SINGlE ROO ON
I

DRIVE MOOE l- I
rB 0808 CRD STMS IN MANUAL • ON r '\!- r IB 0807 CRD STMS IN AUTO ON I j\.J(A\ I

L CLASS j

o U T P U T-, .J...
L.....J

8 0601 IRCIS IN MANUAL MODE ON
,

DESCRIPTION SIGNAL REF

'-

~L
10 SH

I 0 0403 REACT~ MOOE SWITCH I ON }J- 8 SINGlE ROO WITHDRAWAL 1401 19IN REFUEL

~
f1f\ PERMISSIVE IN REFUEL

REFUEL PLATF~M NOT I
MooE

C9.3 0 OVER Tl-iE CORE ON
(

~

C9.3 0 REFUEL GRAPPLE ON J 8 RCIS PERMISSIVE SIGNAL 1402 C93NOT LOADED J I F~ REFUEL PLArr~M

ALL RODS FULL-IN
MOVEMENT IN REFUEL

B 2406 (SYNCHRO FULL-IN) ON (i~
I rc'\ t R

MANUAL 2-CRD
!- .........- h 8 GANG SELECTION 1409 10IA ROO IS SELECTEDB 0904 ON F-' - IN REFUEL MooE

B 0801 ICRD STSS IN 2CRDI1CRD .. ON I~
f8\ Yj?SCRAM TIME TEST MODE ( ) l-
~B 0802 CRD STSS IN COUPUNG ON

-====== CHECK MODE - J r

L- -- -

'-PI
0 READY FOR $INGLE ROO 1403 ~B 2407 SELECTED ROO IS ON

SCRAM TIME TEST
IFULL-OUT 1l-

I
-- -

D 0 READY FOR $INGLE ROO 1408 W&I t--
~r:lli-

COUPLING CHECK

I ;-1
I8 0806 OVERTRAVEL PERMIT ON 1

--'I- - -
l~B 2459 SELECTED ROO IS AT ON .IV'l... '"--POSITION 3728mm

l~ r 1

B 0605 RCIS IN GANG ROO ON ---f-J

~
DRIVE MOOE r- fD\

--4

8 2407 FIRST ROO OF SELECTED ON B DUAL ROO WlTl-iDRAWAL 1404DUAL ROOS FULL-OUT
[ J .--1...- PERt,lISSlVE IN REFUEL MODE- SECOND ROD or SELECTED I

IB 2407 DUAL ROOS FULL-OUT ON I

~"I- l I ~ FJ0 READY FOR DUAL ROO 1405
L-1 I J COUPLING CHECK I-, t-- -1 0 READY FOR DUAL ROO 1406 I Fj

J I SCRAM TIME TEST I

WO S (}- B COUPLING CHECK ROD 1410 18.19

PI~r •
WITHDRAWAL PERMISSIVE

FIRST ROO OF SELECTED R -
B 2459 ON ,..- B IAUTMATIC ROO SELECTION 1407 10DUAL RooS AT POS 3728mm REOlJEST FOR 2CRD TEST

FIRST ROO OF SELECTED I IN REFUEL MooE
B 2459 DUAL RooS AT POS 3728mm ON

B 0809 START ON SINGLEIOUAL ROD SCRAId TIldE
!- - TEST/COUPLING CHECK LOGIC

I IN REFUEL MODEB 0810 STOP ON [g] ~B I..-.J
J....

• CRD SURVEILLANCE TEST
ldooE SWITCH

.. CRD SURVEILLANCE TEST
SElECTION SWITCH

A
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DESCRIPTION
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REF CLASS SIGNAL DESCRIPTION
SH ID

COND
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CLASS

OUT PUT
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B

-- 1 I
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~l)"\ I V BRAKE SOLENOID BRAKE
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MOVEMENT CHANNEL B-- f-

B {Z803l I{RSE'C-A~ BYPASSED ON
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11J

I ~
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1
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BRAKE CURRENT BRAKE CURRENTSENSE SIGNAl A SENSE SIGNAL 5302 51
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I St:l[CTIONt-
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CH A SIGNAL (1)

CH 8 SIGNAL (I)

CH 8 BYPASSED (1)

CH A 8YPASSED (1)

VAliDATED SIGNAL

VALIDATION
ERROR

o
_____V_A_L_ID_AT_IO_N_SE_L_EC_T_IO_N_L_O_GI_C---'-(_TY_P_IC_AL---'-) ~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 I'AILURE/lROUBLE CONDITION.

2. THE IC HARDWARE SHALL UTILIZE A WATCHDOG TIMER TO l,lONITOR
THE UPDATES OF EACH SIGNAL FROM RSPC. THE TIMER SHALL
COUNTDOVlN FROM A PREDETERMINED AMOUNT OF TIME TO 0 AND
RESET TO (Tll,lE TO BE DETERMINED IN DETAILED DESIGN PHASE)
ms AU TOM ATICALLY ON EVERY UPDATE OF SIGNAL. WHEN TIMER
COUNTS DOWN TO ZERO ON ANY INPUT SIGNAL FROM THE RSPC. IT
SHALL PROVIDE A TIME OUT SIGNAL

.l SELF TEST FEATURES SHALL INCLUDE THE ROUTINES OF CHECKING THE
PROCESSOR RAU. ROM AND BUFFERS. v.tlEN 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
RSU. OR THE IC RECOVERS FROM A PRIOR FAiLURE/TROBLE. AND
ON A CONTINUOUS BASIS FROM THEN ON.

4. PULSE GENERATOR COMPRISES OF fREOUENCY lIl,lITER. PULSE
DISTRIBUTOR AND OTHER NECESSARY HARDWARE. IT GENERATES
APPROPRIATE PULSES CORRESPONDING TO THE INPUT DRIVE
COMMAND TO PRooUCE THE REQUIRED SPEED PATTERN OF THE
STEPPING UOTOR (51.4) TO MOVE THE ROO TO THE REQUIRED
POSITION APPROPRIATELY. THE OUTPUT OF THE PULSE
GENERATOR IS ENABLED BY ALLOWABLE CONDITIONS, AS SHOVlN,
TO DRIVE THE STEPPING MOTOR.

5. ALGORITHl,l FOR IDENTIFIED FUNCTIONS AND LOGICS ARE DESCRIBED
IN CI1-4020 AND SCRAM TIME DATA IN CI1-4010.

6. DEDICATED DISPLAY INDICATION SHALL BE PROVIDED FOR RUN.
STOPPED. IC lROUBLE. INVERTER lROUBLE AND RESET CONDITIONS.
IN THE EVENT OF EITHER A IC lROUBLE OR INVERTER TROUBLE
CONDITION, THE fAILURE CAUSING SUCH CONDITION SHALL BE
DISPLAYED,

7. VALIDATION ERROR SIGNAL 1$ GENERATED WHEN CHANNEL A '" B
ARE NOT BYPASSED AND CHANNELS A '" B SIGNALS DO NOT UATCH.
TYPICAL OF THESE SIGNALS ARE "ORED' TO PRODUCE ONE
VALIDATION ERROR SIGNAL TO INDICATE IC lROUBLE.

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 ACOURATELY UOVE THE CONlROL ROO BY SPECIFIED
DISTANCE AS DEfiNED BY THE RCclcIS DESIGN•
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