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FIGURE 1

INSTRUMENTATION LOCATION DIFINITION

TABLE 1 : SENSOR DIVISION ASSIGNMENT

DIVISION [
TE-001A,E,J,N

TE-004A,E,JN
TE-O05A,E,JN

)| TE-008A,E,J,N

DIVISION I

TE-002B,F,K,P

TE-003B,F,K,P

TE-006B,F,K,P
TE-007B,F,K,P

DIVISION I DIVISION
TE-001C,G,L,R
TE-002D,H,M,S
TE-003D,H,M,S
TE-004C,G,LR
TE-005C,G,L,R
TE-006D,H,M,S
TE-007D,H,M,S
TE-008C,G,L,R

VIEW X-X FROM FIGURE 1

NOTES 2,6,7

FIGURE 2 : SENSOR AND ENVELOPE DIFINITION

MPL NO. T53-1010

Figure 7.6-11 — Suppression Pool Temperature Monitoring System IED (Sheet 1 of 3)

vy ®E€dLS

Jeuy Ajajes jeuld

SISA

Joday

20 A9y



g ajeas-abie]

sBuime.

622-0'LC

b
~

-

FROM
TE~Q0IA
$/5, NAIER TEWP
(TusL~ 130
500" I s TP 41
v:-oosa NOTE &
E0aa " T
ROM AC
UelSs e + S/P WATER LEVEL
LEVEL SIGNAL
FROM
TE~00E [
S/P WAIER TEWP
FROM - s iTMSL-22400
TE-004C T sx.:'un. HYp a1
1£'oo:t . NOTE ¢
FROM -
TE-008E T"
R AC
SyeyEu s P -- S/P WATER LEVEL

CEVEL SINAL |

FROM —
rE-001s -

S/P WATER TEMP
£ ROM - - tTNSL - 49201
TE-004y T Y SIGNAL (TYP &) =

N

emow __§ o,
TE-008J - ¢
FROM 1
Te-008) "V

\ l \ P TER L

AC\A
S”L\I\\ AN X

FROM [

TE-OOIN “:

FROM

I‘:gwan"1" N
FROM ——

YE-0osH T T T

fRow |

TE-00BN

ML\ | )

S/ WATER TEUP
(14SL -1300)
SIGNAL (TYP &1

AVERAGE TEMPERATURE
CALCULATION OF ALL
AVARLABLE TE SIGNALS

SPTM DATA
P

(DIVISION 1

< S/P WATER TEWP
i o TRID

< S/P WATER TEMP M

FROM
TE-0038 -
[T T S

FROM i_
1£-0028 H "}

TE-0068 WOTE 4
xc oon '1 -
FROM
Sellsp - S/P WATER LEVEL
LEVEL SGNAL
£ROM PR S
TE~002F
S/P WAIER TEUP
fE0%0sr ~ = i 40
TE-003¢ v mﬂ‘ z(;vv L3
erow __f
TE-006F 'I NOTE &
FROM i
TE2G07F i

LEVEL SIGNAL

FROM b

TE-002K

5 S/P WATER TEwP
o

LIMSL - 49200
SIGNAL (TYP 41

FR AC

Svg‘l‘(u S/P -3 S/P WATER LEVEL
'
'

S/P WATER TEuP
(TuSL -6590)
SIGNAL LTYP &1 .

TE_SIGNAL _PROCESSING IN SPTM LDIVISION 1)

AVALABLE TE SIGNM. S

S/P WATER TEWP ‘_‘Z :)
H-NED e

'
.
t
)
1
]
i

AYERAGE TEMPERATURE -

NI TR 12 1 70 RHR STS

{ S/P WATER TEMP W

S/P WATER TEWP
W TRIP

S/P WATER TEWP
HI-MED

1
SPTu DAT
Pnoctsswc wart
DVISION 1
i
¢
'

FROU -
TE-001C ~

": oocc"I
V! -005C

B

s/P nxcu TEwP

¥
gl&‘&kt (YVP 4)

NOTE &

u oouc ‘l"

FROM

vs(\‘:us z/“ $/P WATER LEVEL

LEVEL SICN.
FROM -
T€-001C

§o mateR rewe

FROW L e IWSL‘ZZ
TE-0040 ™77 S 4
rmow |
TE-005G - NOTE 4
vt oouc T’

$70 WATER LEVEL

Svs'(l S/P 1
LEVEL SIGNAL

FROM
TE-0ON T
FrOM

TE-004L “;‘ -
FROM

TE-008

FrOM

TE-o08 " TV

S/P WATER TEwP
1TUSL-4920)
SIGNAL (TYP &)

5
LEVEL SIGRAL
FROM

TE-OQIR "‘l"

FROM -
TE-008R
seow 1
TE-003R "

fROM
TE-008R

L 10 1RS-601C | "Gt
\\\\\LQ
NN

S/P WATER TEWP
{TUSL~B390)
SIGNAL (TVP 41

Avlllci V(WHPERA!IEE
AvAn.ABLt TE SIGNALS SPTM DATA

/ PROCESSING LT
10IVISION a0

S/P WATIR TEMP __.,i :}
MW TRIP v

1
;
4
< S/P WATER TEWP M i --_--..-----<.>
1
1]
]
i

R —T“-Z:II)
M-NED Re¥

M AC
S M S
LEW sncnu.

‘_/._

frow |
YE-0030
FROM
TE-0060 H

FROM
TE-007D

FROM t
T€-0020 ‘}
1

Swa
L" T0 TRS-801C \W
SO
< ey

TE SIGNAL PROCESSING IN SPTM (DIVISION i}

S/P WA 'iR TEWP

ITMSL =120
SICNAL (Yvn 4

L—-— 10 TRS-6010 NOTE 4

S/7P WATER LEVEL

FROM AC
SYSTEM S/P
LEVEL SIGNAL
FROM —
re-oom """
FROM _—
TE-008 "7
FROM -
TE~006H
FROM 5
TE-00MM

M AC

S/P WATER TEwP
1TMSL-2240)
SIGRAL LTYP &)

L—— T0 TRS-601D NOTE &

S/P WAVER LEVEL

sv EM 5/P -
LEVEL SIGNAL,

rROM  __
TE-002u }

FROM -
T€-003

FROM
TE-006M

![ OD?II

/P WATER TEWP
TuSL~ 49201
SiCmAL TYP &)

L- 10 RS- 601D

Cl\\\\\
BT

TE2002s "“’
FROM

1£-0038 ~ ‘}"
FROW PR
TE-0085 T 7T

FROM
1€-007S

S/P WATER TEWP
1TWSL-6590)
SIGNAL (TYP 41

L» 10 1RS-8010 e

AVERAGE TEMPERATURE R
CALCULATION OF ALL
AVAILABLE TE SIGNALS i 10 RHR SYS

+ Ll
< S/P WATER TEUP W - _<>

S/P WATER TEWP ST
o TRP >'-‘ -

SPTM DATA
|~ erocessine umir

/ IDIVISION IV

+
S/P WATER TEMP ,_4,,__{:@
[ RCwW

$/P WATER LEVEL

5 'EU 5/9
(e \[ \

\\\\ —\

TE SIGNAL PROCESSING IN SPTM (DIVISION tvi

|
|
|
I

Figure 7.6-11 — Suppression Pool Temperature Monitoring System IED (Sheet 3 of 3)

vy ®E€dLS

Jeuy Ajajes jeuld

SISA

Joday

20 A9y



g ajeas-abie]

sBuime.,

0€¢-0'kC

(INCLUDING

IT COMPUTER
POWER GENE!

NEUTRON
MONITORING SYSTEM
DIVISION &

MURLTI—CNANNEL

L
MONITOR (MRBM)
CHANNEL A

C8i
[RECIRCULATION FLOW|
CONTROL SYSTEM [

RECIRCULATION FLOW)|
CONTROL SYSTEM |
CHANNEL

RECIRCULATION FLOW [

CONTROL SYSTEM [
CHANNEL ©)

'

REGULATOR (APR) SYSTEM

ROD
ACTION
CONTROL

SUBSYSTEM

CHANNEL A

(RACS-A)

(SEE_SHEET 2
FOR MORE
DETAILED
DEPICTION)

AUTOMATIC POWER

DEDICATED
IN ACE

NOTE 3

CROSS
ANN[L“

LINK)

ROD
ACTION
CONTROL

SUBSYSTEM

CHANNEL B

(RACS-B)

(SEE_SHEET 2
FOR_ MORE

MULTI-CHANNEL
R K

L
MONITOR (MRBM)
CHANNEL B

PLANT STATUS INFO
Fedu €54
|

NOTE 20
12,C31,C81.G31N32 _

NON-DIVISIONAL

POWER SOURCE

M FOR
RECIRCULATION
RUNBACK

REACTOR BUILDING EQUIPMENT SEE SHEET 2

(FEED)

=3
NOTE 31

NOTES

1. THESE RCAIS RELATED DISPLAYS AND CONTROLS INTERFA(
DIRECTLY WITH THE PROCESS COMPUTER svsm‘“ TEHSE DISPLAYS
AND CONTROLS ARE MOSTLY(BASED

AT_THE MAIN RAT IN RFA TROL_PANI

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&S DEDICATED OPERATOR INTERFACE PROVID(S RC&IS
STATUS SUMMARY INFORMATION AND INCLUDES CONTR(
FOR ADCIVATING SPECIAL RC&IS INSCR‘IIm FEA'IURES AM) KEY
BYPASS CONDITION: D roa INITIATING OTHER
RC&IS FEATURES!

4. THE RCQJS&!LTIPLEXING NETWORK INCLUDES SUITABLE C

(Cou CATION LINKS RC&
FUNCTIONS AND OPERATION IS ESTABLISHED. THE EXACT C(NFIOURA'ION USED
(EXAMPLE STAR, RING, ETC.) FOR THIS NETWORK IS NOT SPECIFIED

OR DEPICTED BY THIS IED (THIS IS A DETAILED DESIGN DEUS'(W).
ER BE_TWO_INDEP NT CHANN OF _TH EXING

’ ‘%’”‘" Hiaia AT —)

AND ROD SERVER MODULE LOGICOWMTHIN A GIVEN
REMOTE COMMUNICATION CABINET.

6. INOT USED

7. THE 3-PHASE AC POWER SOURCE FOR THE SKPPING MOTOR DRIVER
MG)ULES THE INNVERTER CONYR&_LER POWER S, (H
TRO

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

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

10 TNE SEPARATION SMTCHES (A/E) OF THE FMCRD DO NOT DIRECTLY
I RC4

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 CALLONVERTER

CONTROLLER| INPU'I SIGNALS IE CONTROLLER TROUBLE)) TO THE ROD
SERVER MOD!

DISCRETE SI(NAI.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,
THE SCRAM SIGNALS IS USED FOR THE TIME ZERO REFERENCE FOR SCRAM TIME
RECORDING. FOR A SINGLE HCU SCRAM TEST, THE SCRAM TEST SWITCH STATUS
IS USED FOR THE TIME ZERO REFERRENCE. THE RECORDED DATA C BE
TRANSMITTED TO THE SCRAM TIME RECORDING AND ANALYSIS PANEL (STRAP)
IN THE CONTROL BUILDING FOR ANALYSIS AND DISPLAY (OR PRINTOUT OF THE
ANALYSIS RESULTS.

=

>

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

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

THE ADDITIONAL INVERTER CONTROL SIGNALS ARE NOT SHOWN.

DETAIL CONFIGURATION DEPENDS ON THE DETAIL INVERTER DESIGN

ALSO PROTECTION DESIGN MAY DIFFER BASED ON DETAILED

INVERTER DESIGN.

AN ISOLATED HARDWIRED QUTPUT SHALL BE PROVIDED TO(STRPS )
FOR SCRAM TEST TIME TAGGING FUNCTION OF THE

RC&IS. THE STATUS OF THESE SIGNALS SHALL CHANGE TO ACTIVE

S

&

o

20.

S) THE
FOLLOWNG SYSTEMS 10 RACS (
), CONTROL ROD DRIVE 575'50

B i)

G )
BVPASS AND PRESSJRE CWTROL SYSTEM{ REACTOR WATU?
CLEANUP SYSTE!

2 SVNCHRO A nosmou BUFFER CONTAINS SAME DIGITAL REP%%ECSN'MHN

VES CH,
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 MOVEM
BE DETERMINED IN DETAILED DESIGN. _HESC PATTERNS ARE TYPICAL

25. FUSES AND/OR ClRCUIT BR[AK[RS (OR SIMILAR PROTECTION DEVIDES)
SHALL BE INCLUDED F( IE DC POWER SUPPLY FOR PROTECTION
OF THE INCOMING POM.'R 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 & RECENES I1S EXCITATION POWER FROM THE UPS-8
A ITS ASSOCIATED SYNCHRO CONVERTE!
29. THE ROD BRAKE CONTROLLER'S POWER suPru:i)smu.
PROVIDE CONTINUOUS STATUS FEEDBACK SIGNALS m
30. HARDWARE LOGIC IS USED IN ADDITION TO THE RAPI CHANNEL A AND
RAPI CHANNEL B LOGIC FOR ACTIVATING EMERGENCY INSERTION THE
HARDWARE LOGIC IS BASED ON TWO-OUT-OF—FOUR LOGIC FOR THE RPS
SCRAM FOLLOWING SIGNALS AND TWO-OUT-OF - THREE LOGIC FOR THE
RFCS EMERGENCY INSERTION SIGNALS IN ADDITION. THERE ARE 6 SETS
OF POWER FEED/RETURN(S) FOR THIS HARDWARE LOGIC. THIS IS WHY

12 SEPARATE SIGNALS ARE NEEDED FROM EACH RFCS CHANNEL AND 24
SIGNALS FROM EACH OF RPS DIVISION t AND DIVISION &

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. MGJ VALVE 143 T P
AUXIUARV PANELS PROVID[ ENERG!ZA'HON POWER
0 THE PURGC VALVES
33. THE RAPI SiCNAL NTERFACE UNIT FOR EACH RAPI CHANNEL RECEIVES
AL OM THE SAFETY SYSTEMS. ALL SIGNALS FROM THE SAFETY
SYSTEMS YO THE RCIS AR( OPTICALLY ISOLATED.

150USE OF EITHER PARALLEL OR SERIAL LINKS TO/FROM THE ROD SERVER
1
THE_FINAL CONFIGURATION IS DETERMINED DURING DETAILED DESIGN.

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

PROCESS COMPUTER

1
2
3. NEUTRON MONITORING SYSTEM ()
4. RECIRCULATION FLOW CONTROL SysTem ()
5. REACTOR PROTECTION SYsTeM ()
6. REFUELING PLATFORM_CONTR
COMPUTER SYSTEM
7. INSTRUMENT AND CONTROL POWER
SUPPLY
8 SYSTEM

9. CONTROL ROD DRIVE SYSTEM!
10. AUTOMATIC POWER REGULATOR SYSTEM

| )

LEGEND:

= ISOLATOR

=== - FIBER OPTIC{AND/OR HARDWIRED MULTIPLEXING} COMMUNICATION
LINKS

B -‘ INTERFACE CmNECTIQ WITH SUITABLE ISOLATION{ (OPTIC)

——— - HARDWIRE INTERFACE CONNECTION

Figure 7.7-2 — Rod Control and Information System IED (Sheet 1 of 5)
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Figure 7.7-2 — Rod Control and Information System IED (Sheet 2 of 5)
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Figure 7.7-2 — Rod Control and Information System IED (Sheet 3 of 5)
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Figure 7.7-2 — Rod Control and Information System IED (Sheet 4 of 5)
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