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2. ALL EOUIPWENT. INSTRUWENTS A
INPUT SIGNALS ARE i'REflXED BY
THE PART NUMSERS ARE lOCATED
CONOITIONINC EOUIPWENT PERrOR

t. IN CASE
DET
UN'
THE UNIT ASSIGNMENT ONtY DEPENDS ON LPRM
STRING LOCATION AND ARE IDENTICAL rOR ALL fOUR DIVISiONS.

14. TRIP SIGNALS fROU THE NIlIS TO THE PUCS SHALl BE
TRANSMITTED VIA DEDICATED CONDUCTORS (E.G. METAL
CABLE WITH PROPER ISOLATION) TO AVOID UNNECESSARY
TIME DELAY FOR TRIP SE~UENCE RECORDINC.

'3.

3. AN AREA RAOIAnON NONITOR IS RECO....ENDED TO BE INSTALLED IN
THE TIP D'UYE MECHANISM ROON, AND THE OUTSIDE or THE PERSONNEL
HATCH DOOR eTO THt DRYWEll).

4. REWOT[ DISPLAY W£ANS DISPLAY ON IIAIN CONTROL ROOY PANEL
FOR DISPLAY DEVICE TYPE. REfER TO C51-5D3D.

:1. REWOTE RECORotNG DEVICE SHALL BE BASED ON THAT SPECifIED
IN H11-4D10.

e. SRN'" NON-COINCIDENT UPSCALE lEVEL TRIP IS ONLY ACTIVATED
BY MANUAL SWITCH IN RPS.

7. THESE ARE $AfETYRElATED CORE PLAT[ DIFFERENTIAL PRESSURE
(CS1-0PTJD1A-OI SICNAlS Of THE AfCS ESSENTIAL CORE PLATE
DiffERENTIAL PRESSURE SICNAlS.

10. THE DATA COM..UNICATION fUNCTION toen REFERS TO THE
INPUT/OUTPUT FUNCTION Of THE SRNW AND THE APR... THIS
lEO DOES NOT SPECIfY THE ACTUAL HARDWARE IMPLEMENTATION
or THIS ocr.

11. fOR DETAIL TRIP SIGHAL fUNCTIONAL INTERfACES WITH

~~~sA:A~:sAc~fI:OT~p=ur~ ~ggl~·r~~~~~o~HI~~~~~E~T
OF EACH INDIVIDUAL· SRNM CHANNEL IN THE DIVISION. THE~
INTERLOCK SIGNAL IS THE "ATWS PERMISSIVE" SIGNAL

12. LUDES ALL "'AIN INPUT"OUTPUT SIGNALS
BE INCLUDED IN THE INSTRUMENT DESIGN.

BINARY TRIP SIGNALS. REFER TO NMS lBO,
Al DOCUMENT I.

15. THE OPRM IS A fUNCTIONAL SUBSYSTEII OF THE APRIIl. IT
RECEIVES THE SA"ElPRM SIGNALS THE APRW or THE SAME
OIVIStaH RECEIVES AS INPUT. AS SHOWN iN TABLE 1.
THE OPRM LOGIC IS DESCRIBED IN SUPPL DOC I.

.!!2ill:.
1. THIS Docu..rNT PRESENTS THE SASIC REQUIREWENTS OF

FUNCTIONAL UNITS ALlOCA nON OF THE NMS INSTRUMENTS, THEIR
BASIC FUNCTIONS, AND THEIR INPUT AND OUTPUT REOUIREMENTS
TO OTHER SYSTE"S.IT ALSO INCLUDES REQUIREMENTS Of' DETECTOR
LOCA liON ASSIGNMElrtTS IN CORE AS WEll A$ THEIR ASStGNNENT$
TO DwrERENT DIVISIONS.
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TABlE 2 LPRW STRING ASSIGNMENT TO AllP MACHINES

AlIP A ATIP B ATIP C

POSInON' lPRW lOC. POSITION' LPRW LOC. POSITION' lPRM LOCo

, 04-21 , 2a-os , 44-13
2 04-31 2 28-13 2 44-21
3 04-45 3 2a-21 3 44-21
4 12-13 4 28-2' 4 44-37
5 12-21 5 28-37 5 44-45

• 12-2' • 28-4$ • 44-53
7 12-37 7 28-5' 7 44-1'

• 12-45 8 28-11 • 52-"
1 12-53 1 31-05 1 52-21

'0 20-13 10 31-13 10 52-21

" 20-21 " 31-2' " 52-37

'2 20-2' '2 31-2' '2 52-45,. 20-37 '3 3'-4' 13 52-53

'4 20-4$ '4 38-5' '4 52-81

'5 20-53 '5 38-1' '5 80-21,. 20-11 ,. 44-05 ,. 10-21

'7 - '7 - '7 10-37

'8 - ,. - " 10-45

" - " - " ISO-53
20 38-37 20 311-37 20 3'-37

,v

120V AC DIVISIONAL
UPS BUS

SRNM CH'S A,E.J B,f' C.G.L OtH

TABLE 3 POWER DiSTRIBUTION

APRM CH'S

12QV At NON-DIVISiONAL UPS

4fSOV. 3121 JKVA: ATIP DRIVE
MECHANISUS

DIVISION

NRSM CH'S

DET AND
lPRW

LOCATION
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20-21 •
28-21 0 •
'8-21 • • C

44-21 0 • •
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28-'3 D • •
31-13 • C 0

44-13 D •
52-13 C 0 •
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38-05 • •
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1,1 THE RADIATION HIGH-HIGH TRIP. THE DOWNSCALE/INOPERATIVE.
OR A NOT SAMPLING CONOITION SH"'LL CAUSE SHUTDOWN Of THE
RADwASTE SYSTEM t,I0UID EffLuENT DISCHARGE PUtotPS AND
ClOSuRE Of tHE OUlET VALVE IN THE DISCHARCE LINE

14 THE RADIATION WONiTORS or EACH SlIBSYSTEU SHALL ISOLATE ITS
RESPECtivE AIR INTAKE DUCTS TO TH[ CONTROl BUILDINC "'NO START
THE EWERGENCy AIR CIRCULATING rAN ON A COINCIDENCE VOTE Of ...NY
TWO OuT Of rOUR CHANNEl TRIPS ON [IlHER RA(HATION HtCH-H1CH
OR ON DOWNSCALE/INOPER... TIVE INDICATION

9 tHE OFf-GAS SAMPLE CH...weER SHALL BE MOUtHED vfRTICALLY
WITH ITS PIPING SLOPED AWAY fRDW THE CHAUBER TO PERMn
THE CONDENSATE TO DRAIN TO TH[ PROCESS LINE. A DRAIN
SHAll BE PROvlOED AT THE BOTTow or THE S......PLE CHAWSER

10, (ACH RADIATION WONITOR SHAll PROVIDE TRIP SIGNALS TO THE
orr-GAS SYSTEM TO PERfORM TH[ FOLLOWING fUNCTIONS

A BASED ON ONE-OUT-TwO LOGIC SIGNAL. TH( RADIATION
TRIP SIGNAL fROW EITHER

A. INITIATE OPERATION or THE STANDBY G"'S TREATMENT SYSTEM ISCTSI
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C ISOLATE THE: PuRCE AND VENT VAL vES Of SECONDARy CONTAINMENT
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fROM ONE MONITOR AND ONE OOWNSC"'L[.IINOP(RATlV( CHANNEL TRIP
FROW THE. SECOND MONITOR

11 HEATING Of THESE LINES WAY BE REOUIREO TO PREvENT CONDENSATION
HEATERS SHALL Bt SIZED SO TH( TEMPERATURE IS KEPT ABOvE THE
DEw POINT

12TH[ R"'OIATION HIGH-HIGH tRIP SIGNAL fRO.. EACH WONITOR SHAll
INITIATE CLOSURE or Its RESPECTiVE LCW AND Hew OUlBO"'RD
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.. (ACH~R.. 12602A.8,C.0,* 16031" AND ~1701 TO 1704'
CAN ACCOWOOAl( MVl TIPL[ CHANN(LS THESE UONITORS ARE SHARED
WITH THE OTHER SUBSYSTEtotS AS INDICATED IN THI$ DRAWING

7 THESE DETECTORS ARE PRovIDED TO WONITOR RADIA1ION
'{H... T .....y RESULT FROM A run HANDLING ACCIDENT IN
fUEl POOl OR THE REACTOR WEll.
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15. SRNM PERIOD W'THDRAWAL PERMISStVE StGNALS TO APRS ARE
FOR INTERRUPT OF AUTOMATED CONTROL ROD WITHDRAWAL DURING
AUTOMATED OPERATION.

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

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

1. AUTOMAT'C POWER REGULATOR SYS. lBD

2. ROO CONTROL & tNFORMATION SYS, lBD

3. REACTOR PROTECTION SYSTEM. ISO

4. RECIRCULAliON FLOW CONTROL SYS. lED
5. ROD CONTROL & INfORMA TION SYS, lED
6. NEUTRON MONITORING SYSTEM. lEO
7. LEAK DETECTION AND ISOLATtON SYS t 180

8. SAFETY SYSTEM LOGJC & CONTROL SYSTEM ISO

SUPPORTING DOCUMENTS

1. INTERLOCK BLOCK DIAGRAM USD) STANDARDS

TIME CONSTANT REFERS TOTHE FIL TER TIME CONSTANT WHERE THE
FIL TEREO SlGNAL IS LAGGED BEHtND THE OR1GINAL SIGNAL BY
THIS TIME: CONSTANT AFTER SIGNIF1CANT TIME ELAPSE. THIS IS
SHOWN N THE LEGEt\fD SECTION.

6. R - S FLIP flOPS ARE SET AND RESET BY POSITIVE LOGte.

TRUTH TABLE

NOTES:

1. THIS 180 PRESENTS THE 8AS'C FUNCTIONAL REOUIREMENTS OF THE
NEUTRON MONITORING SYSTEM (NMSl OF THE APPLIED PROJECT. IT
CONTAINS THE SUBSYSTEMS OF SRNM, APRt"t & LPRM. ATIP AND MR8M.
IT DOES NOT NECESSARILY REFLECT THE ACTUAL PHYSICAL LOCATIONS
OF LOGICS TO BE IMPLEMENTED TO THE HARDWARE OR SOfTWARE
LEVEL. (FOR INSTANCE. THE LOCATION OF THE SRNM OR APRM CHANNEL
BYPASS FUNCTION MAY BE AT DifFERENT LOCATiON OR MORE THAN ONE
LOCAnON AS SHOWN IN THf$ IBDI.

FAIL SAFE LOGIC; ALL OUTPUT CONNECTIONS FROM LOGIC UNITS EXCEPT
ATIP AND MRSM IBD ARE DEFINED AS LOGIC u1" 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 BE USED fOR EACH CHANNEL ON THE
MeR BACK PANEL

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

E
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ATIP- AUTOMATED TRAVERSING IN-CORE PROBE
MRBM-MULII CHANNEL ROO BLOCK MONITOR
RC&IS-ROD CONTROL & INFORMATION SYSTEM
MCRP-MAIN CONTROL ROOM PANEL

PUCS-PERFORMANCE MONITORING CONTROL SYSTEM

ATeF-AUTOMATED TIP CONTROL FUNCTION

OPRM OSCILLATION POWER RANGE MONITOR

ATWS - ANTICIPATED TRANSIENT WITHOUT SCRAM

UPSC-UPSCAlE

INOP-rNOPERABlE

ONSC-OOWNSCALE

LEGEND:

1. FILTERED TIME CONSTANT
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FAIL SAfE LOGIC: EXCEPT ATIP AND MRBM IBD~ THE OUTPUT OF THE
COMPARATOR IS DEnNED AS ZERO WHEN A TRIP OCCURS {FAft- SAfE LOGtC.,
I.E.. WHEN THE COMPARrSON [OUAliON IS TRUE. OTHERWISE IT IS "," DUR'NG
NORMAL CONDIT10N. HOWEVER, ALARMS~ ANNUNCIATORS ARE ACTIVATED
WITH lOGIC "1".

THE FAULT CONDITION RESULTED FROM A CHANNEL SELf-TEST IS
LOGIC "0", SO IS THE CONDITION OF AN 1NSTRUMENT INOPERATIVE TRIP.
THE: SCOPE OF "CRITICAL SELF TEST" ITEMS tS TO BE REFERENCED IN
NUS HARDWARE & SOFTWARE SYSTEM SPEC. C51-4010.

SETPOINTS FOR NMS LOGICS (NOMINAL] (I.E., SP 1 TO SP 22,
MRBM AND SRNM PERIOD TRIP SETPOINTS) ARE INCLUDED IN AND
SHALL BE GOVERNED BY THE NMS SYSTEM DESJGN SPEC. C51-4010.

CORE FLOW CONVERSION* FLOW REFERENCE LOGIC AND CORE FLOW
RAPID COASTDOWN TRrp 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.

7.

B.

9.

10.

FOR A TIP rBD. IN DRtV[ MECHANISM lOGIC,
X == 1 INDICATES "MOVE". X = 0 rNOICA TES "STOP",
y ~ t INDICATES "FORWARD", Y = 0 INDICATES "REVERSE"
Z = , INDICATES "rAST", Z = 0 INmCATES "SLOW"

12. FOR ATtP tBD. THE DESCRIPTfON OF AUTO MECHANISM IS PROVIDED.

11.

c

B

1.3. STATUS INDICATORS CAN BE APPUEO BY ELECTRO LUMINESCENT
TYPE OR CATHODE RAY TUBE DISPLAY. ETC.. WHICH ARE INSTALLE D
ON THE UNITS. THE NOTE "LOCAL" REFERS TO CONTROL ROOM BACK
BACK~ THE NOTE "MCRP" REFERS TO MAIN CONTROL ROOM OPERATOR
MAIN PANELS.

14. INDICAnONS IN MAIN CONTROL ROOM PANEL tMCRP} CAN BE PROVIDED
A USING TI-£ NMS SIGNALS VfA THE PERFORMANCE MONITORING AND

CONTROL SYSTEM tPMCSJ OF THE OR DIRECTLY
FROM THE NMS.
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6. AN AUTO TIP WILL BE ABORTED FOR NY OF Tf·£ FOlLOWJNG
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DEXJNG SEQUENCE/I ERLOCK IS CONTROLLED BY THE ACS. THE
TRAVERSING lOGIC F: R EACH SCAN IS FROM THE ATCF LOGIC.

3. ACS CONTROLS T USE OF THE COMMON (REFERENCE) TUBE
TO PROTECT A ST MULTIPLE ENTRY AND TO COORDINATE
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*19.3 THIS SIGNAL IS THE
GANG X SELECTION

SIGNAL THAT
A VALUE THAT

CORRESPONDS TO THE
GANG TO SELECT WHEN
THE AUTO GANG

ELECTION MODE INPUT
ACTIVE.

3W
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~ES

9.) TO 205 RODS
'1 ~ SIGNAL IS APPLED TO

FMCRD THAT IS DRIVEN
BY POWER SUPPLY OF
'" I='f'TPlrl>1 GROUP .1

FOR GROUP 2,3).

ROD

*19.4 AT~ SIGNAL IS THE
::J GANG SELECTION

10C,9ACI04L Iv E SIGNAL.

:NOTE 6)

I

1C 11

(*19.1)

RRPS

SW

I

E

o

c

B

-

-

'1 RAPI-A
~ (TYPICAL OF 205) ~

~ I (85\34 D5 (TYPICAL OF 205)
• \44IB2)

RSPC AI ~ I ~ • X
ECHO (f--11.,2222-+\---.J RCIS SINGLE !f.--'33:.;:.55-+\-+---+------">1 ({O- RS-PC) • ( \

\41Ic4) MODE \:J Iry !
~ ECHO AI ~.~

MOIJF~ I RCIS GANG r;~ : i UNMATCH( 86 \
:L] \:i3/ MODEf.--"\:,9~Iry-5+-T1--~---~ .~

~ I 7~ =E ROD 1 SELECTION 87
RCIS COUPLING! 44 \ RCIS MANUAL!f.--'23=r1~\e-+I---1-+----~ S ~,g
TEST MODE ~ MODE ~: SG,E~I~~~ION RO • ~g

CPU RESET Jr\vur: ~,g

RCIS (;;;\ : ..§Q,E2 J(019.1)
SEMI-AUTO f.--".;=-+-+--I--I- --~ ~~~tE§9g~· ~

ROD DRIVE ~f-'-'13:.;:5"'A_I_---M-O-D-E----~9=-D_5__!!!__-_t__t_HIl__--~ J \ TO RWM
COMPLETE \42IB5) ~ I RO -~ SELECTION

~ RCIS AUTO !f.--'33:.;:53:.........'\1--:.1__-1-+-f--+_e_---'>I 1---~----------+___7GROUP
~ E \o]r~IT GANG ROD ~

RCIS SCRAM I-( 44:.;33:.........;\I-- M_O_D ~,9=.':7"'51--11--_ _t__t_+-H--~ SELECTION / 88 '\ \,,~, ~,,~
TEST MODE \ 131E5)~ I ~~~U"AWAL ~ l1'Qill

~ SEQU ENCE A!f.--'33:,66~\f-+I-_e_-+-+-f-+-+---"'I (-\ ?OIF?) ~~
ROD I ~ SELECTION ~ : ) ~ ~~
SELECTION \f-11- 88TIEE"'44-1-)-------,-/:;::::.~--r--+-H-+-t--+---'3>I . ""n '"''I''' 6 lJ:QlQ:L
REQUEST ~ SEQUENCE B ( 37 \ I ((89A \

~ SELECTION ,f--.',1nll,--lr'i)-+---I-+-~-+-I----">I I~'~-;:_nlllfC-c"-,r'~;:_1 II em ''''ICE I ) TURN 1 \20Ic2/
RCIS STEP (f-44:;00-+\ "'-:.::1.:::::1:::::&"'5--1

1
--, IA MEMORY I IB MEMORyl ! 1 '-J..7

MODE ~ ( INSERT LIMIT...~ROD DRIVE

ALL RODS ~ ) .~jcyJ,~ ~~~SG I~~C SELECTION LOGIC

POSITION ~f-4"':'0";:'D=-5-1------------'L "IL'l'-..lL''L.1I:...."L-''; (*19.3) is MARGIN -~ )

~ ISHUTD~~~> ~~~~~TI(~~r I j--:, 1-----1-- :~EST ~"~~'"w''' ~

~o E5 ~ ROD AUTO 1----:>(0194)@TO
RRPS SEQUENCE I 61 \;. ~ STRP-B

SELECTION II' n"\I~nEMORyllllrrnn, < ~In I" RRPS 258 1----;i~--~---__11--
~38 WITHDRAWAL '15ID6) CIRCUIT 1 ( I,',r:,"'" I :.':.~.r;;nv 'UIU 1-: DEVIATION TO 7 T

( 38 \ ~ r; Inc,u l,v,c,v,u"'(\VO~).Sfu~~~S3RSO(~'n .~ ITPU~ STRP-A 1-/-1---+------1
\ 111D5) RRPS SEQUENCE (62\ 1 ( ,--u I~ AD'!"f'DA" I

(;;\~ ~1BJ I RRPS,I r; -mt@IC:?I1.\ 263 .::'~:/"'.,.. 1.1,'----'-----1RRPS INSERT 15 C6 .. r .. ~;:'" It L __~_~ ....J SELECT ALL npl='pl>l=ll;:_ , (1\1\1

CONTINUOUS \~131;r.19c;:j5)---------====-~-7L.:=M=.llc=Mum;:='T~r; ~RODS IL..J~~ CONDITI'r
MODE ~ ~ '1' L -l-t_-t========~::T-t;;'/99;;r;22;;DD;)\ SCRRI CONDITION ~Jg.. EXISTS

PAIR ROD ~(f-'-'99:;..AA:.........j\-+-~lD-l--------....J1 I ~ 92A EXISITS IT=3.6~R
SCRRI ~27 9 C5 ~---'----l--LI ..J1 2~!D2 391

1
B21

1
ARI/SCRAM FOLLOW I

If-'"2:;:-7_1_\-----------1-----------3>11 1.1 321B2 54 D2 JNI IIUN

~~65~~~T \ 81D4) ~ I:~~ l--, ~92B )

}

~ ARI ! 16 \ EMERGENCY ROD I
CONDITION ,I--h~IF?-I-)---t----------'>< SELECTION CIRCUIT jl7C2- ~g~t~w ~ EXISTS ~ !.I 92C EMERGENCY INSERT 32 82 .I,

I / I i 39 A2 49 D2 36 A2 ,if CONDITION ~ ELECTRIC ~(019.2)1 \"trt"tNCt DOCUMENT 13) __. . ._...J1 45 E2 51 E2 I'lo.

f\. i __EXISTS ~~gU6RI~E \1--=7~..;.41RB:::.B55-1-/---------------------.....-7~ :~ ~~ ~~ ~~ I J
I " PERMISSIVE '....J.7 ~
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PANEL MODULE SERIOUS FAILURE (R) SLIGHT FAILURE (Y) CONDITION DISPLAY (G)
NO PANEL NO ABBREVIATION ABBREVIATION *1 ~¢~~61~G *2 ~¢~~6IlNG *3 M~~~~I~~

NOTES
FACTOR FACTOR FACTOR

1 H12-PL-1011A RAPI .r;;L\
NOTES:

E
-- 1. CPU ABNORMAL. 104 1. FAN ABNORMAL. E

H12-PL-1011B 2. POWER SUPPLY SYSTEM 2. HIGH TEMPERATURE -- -- *37.1

~IT
"\j3J RAPI NONCONFORMITY

ABNORMAL. IN PANELS. SURVEILLANCE OBJECT
3. AC SUPPLY BOTH

~*
3. AC SUPPLY (ONE SIDE)

SUPPLY ABNORMAL. SUPPLY ABNORMAL.

4. RAPI CROSS-CHANNEL
-'=-=- -=-'-

- NON CONFORMITY FAILURE SCRAM rnllPII~lro -

*37.1 NOTCH TEST,

~
C;FnllF~lrF SEQUENCE B,

2 H12-PL-1013 STRAP --
1. COMMUNICATION ERROR SHUTDOWN TEST.

'\j3J *37.2
SEE NOTES IN TABLE.

D
3 C11-PL-0009A~OOO9Z RCC -- 1. POWER SUPPLY SYSTEM 1. FAN ABNORMAL. D

ABNORMAL.

~
2. HIGH TEMPERATURE

2. AC SUPPLY AND DC IN PANEL. -@SUPPLY ABNORMAL.
~ 71 B

3. SYNCHRO SUPPLY 3. AC SUPPLY OR DC

SYSTEM ABNORMAL. SUPPLY ABNORMAL.

- -

FCM 1. CPU HARD ABNORMAL. -;,,32A2 ~1
~M

--
.~. BYPASS

7382-'-=- -==.

C C

~
*37.2

RSPC 1. RSPC HARD ABNORMAL.

"~1 r;;:\(SELF DIAGNOSIS ABNORMAL)

11 BYPASS--

~2. SELECTION ECHO .~.

UNMATCH. *37.2

I~H 18- -

SOC 1. SYNCHRO SIGNAL
~ ICHANGE.

2. DRIVE FIELD DEVIATION. '~
-- -- --

I
3. SOC HARD ABNORMAL. -

4 C11-PL-001OA~OO10F RBCC --- 1. BRAKE POWER SUPPLY

-~
1. POWER SUPPLY

B ABNORMAL. -@ B
SYSTEM)

~
(ONE SIDE SYSTEM) -- -- /

700

RBC 1. BRAKE MISTAKE DRIVE. ~2. BRAKE MISTAKE UNDRIVE.
- 3. BRAKE MISTAKE SIGNAL W

-- -- -- -

UNMATCH.

A

-

-
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