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NOMENCLATURE
1 EXCEPT WHERE SHOWN OTHERWISE, THIS IBD REPRESENTS

THE LOGIC OF RAPI CHANNEL—A, RSPC—A, ATLM CHANNEL—A
AND RWM CHANNEL—A.

2. ALL OUTPUTS ARE LOGIC ™" FOR THE STATED OUTPUT
CONDITION IN THE "QUTPUT DESCRIPTION" COLUMN.

3. ESEIS—R FLIP-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/T0O ANOTHER SYSTEM.

"L" — REPRESENTS STATUS INFORMATION FOR THE OPERATOR.
“ANN" — REPRESENTS INFORMATION THAT IS ANNUNCIATED.

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.

MPL NO.
1. PROCESS COMPUTER SYSTEM IBD C91-1030
2. CONTROL ROD DRIVE SYSTEM 18D C12-1030
3. AUTOMATIC POWER REGULATOR €82-1030
SYSTEM IBD
4. REACTOR PROTECTION SYSTEM IBD C71-1030
5. FEEDWATER CONTROL SYSTEM IBD €31-1030
6. RECIRCULATION FLOW CONTROL c81-1030
SYSTEM 1BD
7. NEUTRON MONITORING SYSTEM IBD €51-1030
8. REFUELING PLATFORM CONTROL €93-1030
COMPUTER SYSTEM IBD
9. ESSENTIAL/NON-ESSENTIAL H23-1030
MULTIPLEXING SYSTEM IBD
10. ROD CONTROL & INFORMATION C11-1040
SYSTEM IED
LEGENDS:

———> ~ STREAM OF BINARY BITS

—= — ANALOG SIGNALS AND DISCRETE SIGNALS

IN CASE OF AN ANALOG SIGNAL,
"A" 1S PLACED IN THE "CLASS" COLUMN.

NOMENCLATURE /REFERENCES

Figure 7.7-3 Rod Control and Information System IBD (Sheet 2 of 87)
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NP U T ou TP UT
- LoGic SIGNAL | REF
R |oass| SO DESCRIPTION o cLASS DESCRIPTION N b
LOW CRD HDR PRESS TRIP e odp PuCS
AT NOT BYPASSED DIV | oN D | Ime BveassEn RO 0310 | ertscom
o LOW CRD HDR PRESS TRP | o
NOT BYPASSED DIV I | a | LOW CRD HOR PRESS oo | s
o LOW CRD HDR PRESS TRP [ o i TRIP NOT BYPASSED
NOT BYPASSED DIV I
> LOW CRD HDR PRESS TRP | o0
NOT BYPASSED DIV IV
NO_SRNM ROD
e o BLOCK DIV | ON
o NO SRNM ROD o
BLock D“;" 5 54 B | NO SRNM ROD BLOCK 0302 | 18
NO_SRNM RO i
b BLOCK DIV fi ON
NO SRNM ROD
o BLOCK DIV IV ON
NO_APRM ROD APRM ROD WD BLOCK Pcs
e o BLOCK DIV | OoN O | IDENTIFICATION 0309 |cRrcot
> NO_APRM ROD oN
BLOCK DIV E B |NO APRM ROD BLOCK 0303 | 1
o NO APRM ROD o
BLOCK DIV Il
NO APRM ROD
D BLOCK DIV IV ON
TYP OF 205
2 | o N-TH ROD SEPARATION A | oy |Z
SWITCH ACTIVATED Q———‘—- B | N—TH ROD IS SEPARATED | 0304 | 158
o N—TH ROD SEPARATION B | o\
SWITCH ACTIVATED I/}
c51 D APRM LEVEL DIV |
cs1 | D APRM DIV | BYPASSED ON
D APRM LEVEL DIV I
D) APRM DIV Il BYPASSED oN " TREAcTOR powER 15 p—
< BELOW LPSP 18,6
D APRM LEVEL DIV 1 AR EACTOR POWER TS
s/4 c ANN | Bl ow LPAP 0307
D APRM DIV Il BYPASSED ON A >
DOl +
D APRM LEVEL DIV IV 23 LPAP B 0308 | 33
A SCRAM TEST SWITCH
D APRM DIV IV BYPASSED OoN LPSP ,—» B | A SCRAM TES 0308 | 1
A SCRAM TEST SWITCH
e o IS ACTIVATED DIV I ON
+ DEDICATED OPERATOR INTERFACE
l INPUT SIGNAL LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 3 of 87)
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I N P U T o U TP UT
REF SIGNAL COND— LOGIC SIGNAL | REF
su |cass| >N DESCRIPTION TION CLASS DESCRIPTION D SH
SCRAM FOLLOW FROM DOI
cn D RPS DIV ¥ ON B 0408 33
o SCRAM FOLLOW FROM oN
RPS DV I b} B | SCRAM FOLLOW 0401 | 108
N SCRAM FOLLOW FROM oN | CONDITION EXIST :
RPS DIV Il
SCRAM FOLLOW FROM
D RPS DIV il ON SCEAM Eoét(())CﬁONDITION ouCS
D |ROD W 0409
REACTOR MODE SWITCH DENTICATION CRT/C1
c71 | D IN SHUTDOWN DIV | ON
o REACTOR MODE SWITCH oN
IN SHUTDOWN DIV i o g | REACTOR MoDE 0402 ®
0 REACTOR MODE SWITCH oN | SWITCH IN S/D
IN SHUTDOWN DIV Il
REACTOR MODE SWITCH
D IN SHUTDOWN DIV IV b b | REACTOR MODE swircH
/D ROD WD BLOCK 0410
o7 o REACTOR MODE SWITCH oN IDENTIFICATION
IN REFUEL DIV |
D REACTOR MODE SWITCH oN
IN REFUEL DIV I bl 5 | REACTOR MODE 0403 | 1485
D REACTOR MODE SWITCH ON | SWITCH IN REFUEL 30
IN REFUEL DIV I
o REACTOR MODE SWITCH oN
IN REFUEL DIV IV
o REACTOR MODE SWITCH oN
IN STARTUP DIV |
REACTOR MODE SWITCH
cn D ON
IN STARTUP DIV Il ;\ 8 REACTOR MODE 0404 69
D REACTOR MODE SWITCH oN | SWITCH IN S/U
IN STARTUP DIV IIl
b REACTOR MODE SWITCH oN
IN STARTUP DIV IV
REACTOR MODE SWITCH
cn | o IN RUN DIV | ON
D REACTOR MODE SWITCH oN
IN RUN DIV I REACTOR MODE
[2/4 B 0405 [17,18,69
o REACTOR MODE SWITCH oN | SWITCH IN RUN
IN RUN DIV il
b REACTOR MODE SWITCH oN
IN RUN DIV IV
c5t D MRBM—A ROD BLOCK ON B | MRBM—A ROD BLOCK 0406 8
c51 D MRBM-B ROD BLOCK ON B | MRBM-B ROD BLOCK 0407 8

INPUT SIGNALS LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 4 of 87)
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I NP U T ouUuTPUT
REF SIGNAL COND— LOGIC SIGNAL | REF
E |cLass| S DESCRIPTION o CLASS DESCRIPTION o o
SCRRI REQUEST
R FROM RFCS CH—A1 ON
SCRRI REQUEST
D FROM RFCS CH—A2 ON 2/, ﬁ—’
SCRRI REQUEST
0 FROM RFCS CH-A3 ON
DOl
B os07 | 33
O B SCRRI CONDITION EXISTS 0501 10,18
b SCRRI CONDITION ROD WD 0508 PMCS
BLOCK IDENTIFICATION CRT/Co1
SCRRI MANUAL SWITCH
po | B ACTIVATED—1 ON
SCRRI MANUAL SWITCH :}
bor | 8 ACTIVATED—2 ON
ROD WITHDRAWAL BLOCK RFCS ROD WD BLOCK PCS
cer [ O REQ FROM RFCS—A1 ON D | CONDITION IDENTFICATION | 0599  [crrrcen
ROD WITHDRAWAL BLOCK | RFCS ROD WITHDRAW
° REQ FROM RFCS—A2 N 23 B | BLOCK REQUEST 0502 | 18
o ROD WITHDRAWAL BLOCK | oy
REQ FROM RFCS—A3
ARI REQUEST Dol
cer | o FROM RFCS CH 1 ON B 0506 [ 33
ARI REQUEST L3
D AR o 2 ON 23 B | ARl CONDITION EXISTS 0503 | 108
o ARI REQUEST on b | AR ROD WD BLOCK o050 | pwcs
FROM RFCS CH 3 CONDITION IDENTIFICATION CRT/Ca1
LOW CRD CHARGING HDR
LOW CRD CHARGING PICS
c2 | o ON D | PRESSURE ROD WD BLOCK | 051
HDR PRESS DIV { PRESSURE ROD CRT/Cot
o LOW CRD CHARGING on
HDR PRESS DIV I b4 g | GRD CHARGING HOR 0504 ®
o LOW CRD CHARGING on £ PRESS IS LOW
HDR PRESS DIV il
o LOW CRD CHARGING on
HDR PRESS DIV IV
PERIOD BASED ROD WD
S PERMISSIVE DIV | ON
o PERIOD BASED ROD WO on
PERMISSIVE DIV I s/l g | PERIOD BASED ROD WO 0505 B
0 PERIOD BASED ROD WD oN ] PERMISSIVE
PERMISSIVE DIV Il
o PERIOD BASED ROD WD on

PERMISSIVE DIV IV

INPUT SIGNALS LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 5 of 87)
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I NP UT o uUu TP UT
- i SIGNAL | REF
REF lciass| SGNAL DESCRIPTION com Lol CLASS DESCRIPTION N w
MANUAL MODE SWITCH s | DO
bor ) 8 ACTIVATED oN wo) —1 8 33
B 3102 | SWITCH TO MANUAL SIGNAL| ON (WO) —=] s B | RCIS IN MANUAL MODE 0601 | 4101
18,17
22223
PMCS
- D 0608 (Rt cot
! 0ol
O——(wo) — B os | 39
L s BY B |RCIS IN SEM—AUTO MODE | 0602 | 10,12
s | 8 SEMI—AUTO MODE oN
SWITCH ACTIVATED P (
B 1004 | RRPS VIOLATION ON 3 O , L— D 0609 | omres
AUTO MODE SWITCH [ [
ool | B ACTIVATED ON 2
Dol
B 0617 33
10,13
R B RCIS IN AUTO MODE 0603 26,27,28
P _ 29,30
) 0610 [ chrCser
i) SINGLE MODE SWITCH RCIS IN SINGLE ROD oo
cRTIS*| D ACTIVATED ON . B | DRIVE MODE 0504 [ 141220
s
“ D 0611 |clscon
oMeS, GANG MODE SWITCH RCIS IN GANG ROD 70,112,135
i 0605  [4.15,17,26
- ACTIVATED ON 8 | DRIVE MODE b
D 0612 |fTsem
SEQUENCE A MODE o505 | 102
arris *| D NG A e OoN S B | SEQUENCE A SELECTED e
n D 0813 |crrscet
PNCS SEQUENCE B MODE TED oe07 | 192
GRs* D SWITCH ACTIVATED ON B | SEQUENCE B SELEC 12
PMCS
% CRTTS = CRT TOUCH SCREEN D 0614 lcrr/cor

MODE SELECTION LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 6 of 87)
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i NP U T o U T P UT
RSE': CLASS S'GI[")‘AL DESCRIPTION o Logic CLASS DESCRIPTION s'GlgA" RSEJ
PMCS STEP DRIVE MODE - - RCIS IN STEP 1,12
RIS/ D SWITCH ACTIVATED ON wor s [ 8 | DRIVE MODE 0701 | 59,40
D 0710 [oE¥S,,
PMCS NOTCH DRIVE MODE . . RCIS IN NOTCH 1,12,
RIIS/1 D SWITCH ACTIVATED ON o) s [ 8 | DRIVE MODE 0702 | 4745
D 071 L eRToce
PMCS CONTINUOUS DRIVE MODE
RIS/l D SWITCH ACTIVATED ON S ——— {
wo) RCIS IN CONTINUOUS
LCL B | NSERT DRIVE MODE 0703 |112,44
PMCS
D 0712 i crr./con
1 RCIS IN CONTINUOUS
(Wo) B | WITHDRAWAL DRIVE MopE | ©704 | ™12
PMCS
D 0713 fert/cat
5 | RCIS IN STEP/NOTCH 0706 | 12:40
— C(( INSERT DRIVE MODE 42
PMCS
D 074 |crr con
t
PMCS INSERT MODE
CRIISZ1 D SWITCH ACTIVATED ON Ry
t2
RCIS IN ROD 11,12
5 B | INSERT MODE 0707 | 69,71
PMCS WITHDRAWAL MODE
CRIIS7| D SWITCH ACTIVATED ON
RCIS IN ROD ni2
B | WITHDRAWAL MODE 0708 | 66,71
A
C 5 | Rcs W sTep/NoTCh o709 | 239
oy WITHDRAWAL DRIVE MODE i1
— } D T 7
s o | Wo/NS LT oF or7 | ewes
U RRPS ACHEVED CRT/Cot
WD/INS LIMT OF :}—— s @
8 1202 | SEQUENCE ACHIEVED ON
(o ei® 7 | ‘—‘
r DRIVE MODE
ROD WITHDRAWAL > cic
B 1801 PERMISSIVE ON [ ACTIVATION LO!
B 2001 | ROD INSERT PERMISSIVE ON = ® {

Figure 7.7-3 Rod Control and Information System IBD (Sheet 7 of 87)
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I N P U T o U TP UT
REF SIGNAL COND— Locic SIGNAL | REF
o |cLass| SG¥ DESCRIPTION o CLASS DESCRIPTION N &
*
CRDSTSS PUT IN 1CRD/2CRD [ CRDSTSS IN 1CRD/2CRD
bol § 8 SCRAM TME TEST POSITION | ON WO —=1s | B | ScRAM TIME TEST 0801 |14,15,85
O—l—— 1R b= B 0812 |DOL34
- = D 0813 | chvsce
CRDSTSS PUT IN COUPLING 1 CRDSTSS N 14,15
bar | B CHECK POSITION ON (WOl —= 5 B | COUPLING CHECK 0802 | ‘g5
O—i_>j~ —~ B 0814 |DOL34
P —= D 0815 |cqtoca
CRDSTSS PUT IN 2-NOTCH CRDSTSS IN 2-NOTCH
bor | B TEST POSITION ON 4 WO —— 5 B | TsT 0804 | 17
[ [ R —~ B 0818 | DOL34
[ [ [ Lol o 0819 |catoce
CRDSTSS PUT IN —
ol | B S TN ON ? 5] B | CRDSTSS IN IDLE oBos | 19
Q WOy —=| R | b= B 0820 |[Dpo134
PMCS
- D 0821 ferT/Cot
PMCS —
oRits/| D OVERTRAVEL PERMIT OoN wo) s . B | OVERTRAVEL PERMIT 0806 | 3qiihs
PHCS OVERTRAVEL PERMIT IR | PMCS.
cis/| D QERR ON 1 R D 0823 | crrscot
CRDSTMS *% . B | CRDSTMS IN AUTO 0807 14,17
e PUT IN AUTO MODE ON WO} == 5
FTOJ R B 0824 |DOL34
PMCS
D 0825 CRT/C91
[ ﬁ B 0826 | DOL,34
. 8 | CRDSTMS IN IDLE 081 PMCS,
CRDSTMS PUT IN CRT/CO1
bor | 8 MANUAL MODE OoN t WOl == 5 | | (5 0827 _| DOL35
R B | CRDSTSMS IN MANUAL 0808 | 14
CRDSTMS PUT IN . 1 —=1 D 0828 |oRrscen
oo | B IDLE MODE ON C s
O | — B 0829 | DOL35
wWo)—={ R CRD_SURVEILLANCE
— B | TEST STARTED 0809 | 14.17
PMCS
— = D 0830 |crr cot
pol | B START CRD ON wo)
SURVEILLANCE TEST | S | e 0831 [ DOI,35
STOP CRD R CRD SURVEILLANCE 10,14
bol | B SURVEILLANCE TEST ON L] B | YEST STOPPED 0810 17
— 0 0832 ot sder

* CRD SURVEILLANCE TEST SELECTION SWITCH
** CRD SURVEILLANCE TEST MODE SWITCH

CRD SURVEILLANCE
TEST SELECTION LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 8 of 87)
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I'N P U T o U TP UT
REF SIGNAL COND— LOGIC SIGNAL | REF
& |oass| Sy DESCRPTION OND, CLASS DESCRIPTION N o
B 0601 RCIS IN MANUAL MODE ON - TYR OF 205
ROD SELECT REQUEST FLIP FLOP
RCIS N SINGLE
B | 0504 |R0D DRIVE MODE ON L
] SELECT REQUEST FOR
B wo) B |SELECTF ogo1 | 38
PMCS
SELECTION SWITCH OF OTHER RODS SELECT
it N—TH ROD ACTIVATED ON 8 | ClEAR 0905 | 9
ROD SELECTED
FLIP FLOP
THE N—TH ROD 1S
B | 2415 |RSPC—An SELECT ACK. oN wo B |gENTH os02 | 38
0904 | A ROD IS SELECTED ON 1 I—» TPU
s ANN | ROD SELECT TROUBLE 0903
>Z t
PMCS
GRITS/| D | RC & IS | ROD SELECT CLEAR ON
OTHER RODS SELECT
B ] 995 |ciear . oN : (}
. "< | OTHER RODS SELECT .
B | osos |QTHER ON _
pol | B RCIS RESET ON
FROM  * B | AROD IS SELECTED ogoe | G
OTHER
204 RODS

SINGLE ROD SELECTION AND VERIFICATION
LOGIC AND AUTOMATIC ROD SELECTION
LOGIC FOR BRAKE TEST

Figure 7.7-3 Rod Control and Information System IBD (Sheet 9 of 87)
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I N P U T
REF SIGNAL COND— Logic
w |oLass| SGY DESCRIPTION o
RCIS IN SINGLE ROD
B 0604 | pRIVE MODE ON GANG/EMERGENCY
ROD SELECTION AND
INOP_BYPASSED ROD(S) -
B 3004 | NOP BYPASS ON > ) ) VERFICATION LOGIC *
B 0601 | RCIS IN MANUAL MODE ON - o U TP UT
RCIS IN GANG o~ ot SIGNAL | REF
B 0505 | RO I AN o OoN I CcLASS DESCRIPTION N b
SIGNAL TO THE PROCESS
B 1507 | SELECT NEXT PAR ON [ D | oA To T 1001 puCS
PREVIOUSLY SELECTED PAR
s 1) DENTITY OF ROD SELEC— | oo VENBER THE RCIS CRT FOR SCRAM ot
ik TION SWITCH ACTIVATED DENTIFER TEST COMPLETION INDICATION
B 1407 | NREFORL Mobe TOR 2o oR>S | ON AND By RSPC—AY
SCRAM TEST OR COUPLNG CHECK [ SE'E%%EON H 4 EEVL-’%(;TO';E(OSXEET";P R 1002 :
B 2415 | RSPC—An SELECT ACK. ON - By %SPC—An
t (205 TOTAL)
z :
B
: ON -1 | MEMBERS OF GANG "X" 003 | ee
T ! | ARE SELECTED e
a 1409 | MANUAL 2-CRD GANG on 8 .
SELECTION IN REFUEL MODE [ n DOl
AUTO 2-CRD GANG SELEC]
8 1010 | TjoN'IN REFUEL MODE ON [ ANN
NTIATE AUTO GANG SELEC—
B 702 | N A oyt Tast oN [ B |RRPS VIOLATION 1004 6
PNCS o D
CRTTS/ D ROD SELECT CLEAR ON
co1 [ /'\ CLEAR SELECTED GANG : c;¥0891
/!
pol | D RCIS RESET OoN N [ D
|| AUTO 2—CRD GANG SELEC-|
8 1005 | ONE GANG IS SELECTED ON . =1 B |AUI0 2 CRD OANC 1010
GANG SELECT 0,11
8 o | SN S vE ON l B | ONE GANG IS SELECTED 005 | 124
8 0606 | SEQUENCE A SELECTED oN ( 3
<
E4
| 3 GANG SELECT
8 0607 | SEQUENCE B SELECTED ON [ : B | AN e Ve o1 0
SWITCH SEQUENCE SELEC— T CURRENT RRPS STEP
8 131 | ioN FOR 2-NoTcH TEsT | OV T B | NUMBER e
REACTOR POWER
B | 0305 1 geLow LPSP =+ ON ; il i
- berp
s | oso2 |RCIS N SEM-AUTO oN AR RRPS| e
MODE MEM VEM
(AR
B 2401 | ALL RODS POSITIONS (A sro] |seLect au ﬂ-—- ANN | GANG SELECT TROUBLE 1006
5 1201 | GANG "X" SELECTION < | 8 |MM oo
1301 | REQUEST FROM RM&SL RODS
STOP AUTO ROD SELECTION
B 0810 (F;gﬁp{%g)g&ﬁ&hﬂ TEST OR ON Eggﬁgﬁ%ﬁr B SCRRI CONDITION EXISTS 1007 45
B | 0603 |RCISIN AUTO MODE oN J ROD SELECTION B | AL OPERABLE RODS ARE | 1008 | cYSom
AND COMMAND bl
SCRRI RODS GO IN LOGIC iy
EMI ENC 42,43,44
B 0501 | PvERGENCY ON O__ B ERGENCY INSERT 1009 43
B | 0503 |ARI CONDITION EXISTS OoN GANG, EMERGENCY AND AUTO
2-CRD TEST ROD SELECTION LOGIC
SCRAV FoLLow + ROD MOVEMENT AND SEQUENCING LOGIC
B 0401 | 25NDITION EXISTS ON 4k THIS SIGNAL PREVENTS INADVERTENT SELECTION AND EMERGENGY INSERTION LOGIC
OF GROUPS 12,34 GANGED RODS ABOVE LPSP
B 1505 [ EMERGENCY INSERT ON #++ FOR DETAILED DESCRIPTION OF THE ALGORITHMS

OF THIS FUNCTION BLOCK, REFER TO NOTE 5.

Figure 7.7-3 Rod Control and Information System IBD (Sheet 10 of 87)
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I N P U T
REF SIGNAL COND— LoGic
& |oLass| SN DESCRIPTION o
A > b
8 0904 | A ROD IS SELECTED ON ROD MOVEMENT &
[ SEQUENCING
B 0601 | RCIS IN MANUAL MODE ON 0 1 LOGIC * TR ——
RCIS IN SINGLE SIGNAL | REF
8 | osoa |RGS M SNCLE ON CLASS DESCRIPTION . i
RCIS IN NOTCH
B | 0702 | pbrive MODE ON
|
RCIS IN INSERT { _y REFERENCE
B | 0707 | RSO ON [ [ [ [ [ I () REFERENC
RCIS IN WITHDRAWAL GENERATOR
B | o708 oN + " FOR
DRIVE MODE L L [ L L L E
SINGLE
SELECTED ROD ) ) ) ROD STEP,  H-—u REFERENCE POSITION 39,40
B | 2403 |poECTE oN [ [ ( r [ [ [ NoTet, anb B | To SELECTED RSPC-A | 42
CONTINUOUS 43,44
SELECTED ROD
B | 2409 | sETTUNG ON E—E’ [ [ MOVEMENT
-
RCIS IN CONTINUOUS
B | 0703 | NSERT DRIVE MODE ON [ g [
(o] |
RCIS IN CONTINUOUS
B 0704 | wiTHDRAWAL DRIVE MoDE | ON o E E i
B 0806 | OVERTRAVEL PERMIT ON | 7
s | osos |RCIS N GANG oN (GG ( O
ROD DRIVE MODE
(+) REFERENCE
POSITION
-1 ] GENERATOR
L || AND
B 1005 | ONE GANG S SELECTED ON GANG SYNCH
SELECTED GANG [ [ [ [ L Loac FoR 39.40
GANG STEP, H )
B 2410 | SETTLING ON NOTCH AND [T 7] B | REFERENCE POSITION LTI Ay
K Q ( ( ( CONTINUOUS TO THE RSPCS OF 4344
SELECTED GANG ROD SELECTED GANG 4
8 240% | pOSITIONS i ROD
[— MOVEMENT
( [
GANG MISALIGNMENT
GANG B | ROD BLOCK no3 8
MISALIGNMENT
E ROD BLOCK
r LOGIC

* FOR DETAILED DESCRIPTION OF THE

ALGORITHM OF THIS FUNCTION BLOCK,

REFER TO NOTE 5.

ROD MOVEMENT AND SEQUENCING
LOGIC FOR RCIS MANUAL MODE
OF OPERATION

Figure 7.7-3 Rod Control and Information System IBD (Sheet 11 of 87)
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o uvu T P UT

N P U T
REF SIGNAL COND— LOGIC SICNAL | REF
L |ouass| Sl DESCRIPTION oD CLASS DESCRIPTION N w
RCIS IN SEM—AUTO °
8 | oso2 |RGS oN [ —
.|
B 0605 R;%SDE' GANG ON ROD MOVEMENT
RCIS IN STEP [ [ 4 SEQUENGING
Y
8 0701 | pRIVE MODE ON 7 T
[ RRPS
MEMORY
{ |
RCIS IN NOTCH
B8 0702 | pRIVE MODE ON [ E E EI( j
RCIS IN STEP/NOTCH GANG "X SELECTION
B 0709 | \THDRAWAL MODE ON GANG 8 | REQUEST 1201 °
SELECT,
REFERENCE B 1202 7
) ; - POSITION
RCIS IN STEP/NOTCH GENERATOR, WD/INSERT LIMIT OF pMCS
B | 0705 | NSERT MODE N [ 7 — AND GANG (wor D | SEQUENGE ACHEVED 1203 |errcot
B 1005 | ONE GANG IS SELECTED ON LS Locic 1PY 1
SELECTED GANG [ [
B 2410 | SETTUNG ON [ t
C S
RCIS IN CONTINUOUS
8 0703 | |NSERT DRIVE MODE ON [
-
RCIS IN CONTINUOUS
B | 0704 | wTpRAWAL DRIVE MoDE | N f Bl
RCIS IN INSERT
B | 0707 | pRivE MODE ON [
THRAW.
B | o7os |RCSIN WITHRAWAL ON REFERENCE POSITION 39,40
L — 1 B | TO THE RSPC'S OF 1204 | 4142
B jo12 [ GURRENT RRPS SELECTED GANG 43,44
STEP NUMBER ( E
SELECTED GANG RODS N
B 240% | boSITIONS 4 H:
GANG MISALIGNMENT
B | 0606 |SEQUENCE A SELECTED oN GANG B | SANG MeA 1205 | 18
MISAL IGNMENT
B | 0607 |SFQUENCE B SELECTED OoN ROD B.OCK

* FOR DETAILED DESCRIPTION OF THE
ALGORITHM OF THIS FUNCTION BLOCK,

REFER TO NOTE 5.

ROD MOVEMENT AND SEQUENCING
LOGIC FOR RCIS SEMIAUTOMATIC
MODE OF OPERATION

Figure 7.7-3 Rod Control and Information System IBD (Sheet 12 of 87)
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N P U T
REF SIGNAL COND— LoGic
R loLass| SeN DESCRIPTION onD.
INITIATE AUTO GANG SELEC—
B 702 | TioN FOR 2-NOTCH TEST ON
ROD MOVEMENT
RCIS IN AUTOMATIC
B 0603 | ROD MOVEMENT MODE ON T & SEQUENCING
. ouT P UT
s 0605 | RCIS IN GANG ROD on
DRIVE MODE RRPS CLASS DESCRIPTION SIGNAL | REF
- MEM D SH
ce2 | o APR IN AUTO ON I % - E E !
APR IN ROD [ \
cez (D WITHDRAWAL MODE ON £ C
1
]
— GANG "X SELECTION
APR IN ROD B | ReouesT o1 ©
c82 | D ON
INSERT MODE TGS
] D 1312 CRT/
w0 || o n
4 NG B | 2-NOTCH TEST COMPLETE | 1302 | 17
ﬁH—E—" SELECT 5 | SWITCH SEQUENCE SELEC— | 15 | 1o
SEQUENCE SUBSTROKE WD/ LOGIC, TION FOR 2-NOTCH TEST
cs2 | o ON REFERENCE
INSERT REQUEST FROM APR
— POSITION
GENERATOR,
— ANG 39,40
[ e SYNCH B | REFERENCE POSITION 1303 | 97
LOGIC, TO THE RSPC'S OF a3aa
AUTO ROD SELECTED GANG g
SEQUENCE STEP WD/INSERT, MOVEMENT
c8z [ D REQUEST FROM APR ON ( COMMAND
- LOGIC — (WO)—== B | INSERT 1304 | 40,44
AND_AUTO
STEP TEST | |
COMMAND (WO) B WITHDRAW 1305 39,43
B 1005 | ONE GANG IS SELECTED oN L ogie
B CONTINUOUS 1306 43,44
B 2410 | SELECTED GANG SETTLING | ON [
[ B STEP 1307 39,40
8 0606 | SEQUENCE A SELECTED ON [ e S ST
B | TEST UNSUCCESSFUL 1308 K
8 0607 | SEQUENCE B SELECTED oN
CURRENT RRPS L
8 1072 | STEP NUMBER 4
N ( i
GANG
MISALIGNMENT B | SANG MSALIGNMENT 1309 8
ROD BLOCK LOGIC
B an’“’&:{ 10 1310 31
ROD WITHDRAWAL
B 1901 | pERMISSIVE on LX< ROD MOVEMENT AND SEQUENCING LOGIC
P [ FOR RGIS AUTOMATIC MODE OF OPERATION
AND LOGIC FOR AUTOMATIC 2—NOTCH TES
8 2001 | pERMISSIVE o —

* FOR DETAILED DESCRIPTION OF THE ALGORITHM OF
THIS FUNCTION BLOCK, REFER TO NOTE 5.

Figure 7.7-3 Rod Control and Information System IBD (Sheet 13 of 87)
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I N P U T
REF SIGNAL COND— LoGic
EF JcLass| SION DESCRIPTION o
RCIS IN SINGLE ROD
8 0604 | DRIVE MODE ON 1
B | 0808 |CRD STMS IN MANUAL % | ON
B | 0807 |CRD STMS IN AUTO OoN TP U T
B | 0601 |RGSINMANUAL MODE N CLASS DESCRIPTION SIGNAL | REF
REACTOR MODE SWITCH SINGLE ROD WITHDRAWAL
P 0403 | N ReFUEL oN B | PERMISSIVE IN REFUEL 1401 "
MODE
REFUEL PLATFORM NOT j—‘
cs | 0 OVER THE CORE ON
REFUEL GRAPPLE C ) RCIS PERMISSIVE SIGNAL
co3 | D NOT LOADED ON B | FOR REFUEL PLATFORM 102 | C93
MOVEMENT IN REFUEL
ALL RODS FULL—-IN
B 2406 | (SYNCHRO FULL—INY ON wo) .
a “ MANUAL 2—-CRD
}———— B | GANG SELECTION uog | 10
B 0904 | A ROD IS SELECTED ON [ IN REFUEL MODE
CRD STSS IN 2CRD/ICRD¥ X
B 0801 | SCRAM TIME TEST MODE ON [ D [ O’@
CRD STSS IN COUPLING
B | 0802 | guFck mopE ON I J ¢
(T o | READY FOR SINGLE ROD o3 | oes
SELECTED ROD 5 SCRAM TIME TEST
B 2407 ON . co
FULL—OUT t [
! READY FOR SINGLE ROD PCS
[ D | COUPLING CHECK 1408 | CcRI/
B 0806 | OVERTRAVEL PERMIT oN I -
SELECTED ROD IS AT
B | 2459 | posiTioN 3728 mm ON E E I® % -
RCIS IN GANG ROD
B | 0605 | pRivE MODE ON [ [ [ { 4
FIRST ROD OF SELECTED DUAL ROD WITHDRAWAL
B | 2407 | pyaL RODS FULL—QUT ON [ [ B | PERMISSIVE IN REFUEL MoDe} 0%
SECOND ROD OF SELECTED p
8 | 2407 | pUAL RODS FULL-OUT OoN | )
L READY FOR DUAL ROD pucs
‘ d D | COUPLING CHECK 105 | cRlY
1 READY FOR DUAL ROD PMCS
‘ i D | SCRAM TME TEST i -
COUPLING CHECK ROD
[ B | WITHORAWAL PERMISSIVE uio | 1819
FIRST ROD OF SELECTED
B 2459 |hUAL RODS AT POS 3728 mm| ON B | AUTOMATIC ROD SELECTION| 1497 10
FIRST ROD OF SELECTED } RO ST FOR ,2CRD TEST
B 2459 |pyaL RODS AT POS 3728 mm| ON IN REFUEL MODE
B 0809 | START ON SINGLE/DUAL ROD SCRAM TIME
e i TEST/COUPLING CHECK LOGIC
B 0810 | STOP ON < »__I IN REFUEL MODE

* CRD SURVEILLANCE TEST

MODE SWITCH

SELECTION SWITCH

** CRD SURVEILLANCE TEST

Figure 7.7-3 Rod Control and Information System IBD (Sheet 14 of 87)

aIMay

Z 1811 auswinoaoq jo3uo) ubisaqg

/ UOIsiney 5g6/95VSC



¥9G-Lc

I NP U T ouT P UT
REF SIGNAL COND— LOGIC SIGNAL | REF
& |cLass| SN DESCRIPTION OND! CLASS DESCRIPTION N e
CRDSTSS IN COUPLING
B 0802 ON
CHECK TYPICAL OF 205
RC&IS IN SINGLE
8 0604 | ROD DRIVE MODE ON
SELECTED ROD IS SELECTED SINGLE ROD PICS
B | 0304 |SFparaTED ON |—’ D | COUPLING IS OK 1501 leRT/Cot
SELECTED ROD AT
B | 2459 15055 3728 mm ON
SELECTED ROD OVER— SELECTED ROD IS PCS
B 2460 | TRAVEL SWITCH ACTIVATED | ON ’—’ D | UNCOUPLED 1502 |crr/cor
CRDSTTSS IN 2CRD/1CRD| oy b oo 0| 4 o]
8 0BO1 | SCRAM TIME TEST MoDE | ON
TYPICAL OF 103
THE FIRST OF THE SELECTED | ~ [T~~~ """ "7~ ("~~~ ~"—~—~—~—~—"~=—"=-"=—"=-"7"=—=7—7=—7=7—=—7—77
B8 0304 | pUAL RODS IS SEPARATED ON
THE SECOND OF THE SELECTED|
B 0304 DUAL RODS IS SEPARATED ON
RC&IS IN GANG ROD SELECTED DUAL RODS PMCS
8 0605 | pRIVE MODE ON =1 D ]| couriing IS oK 1503 et con
THE FIRST ROD OF THE
B 2459 DUAL SELECTED RODS IS AT ON
POSITION_3728_mm
THE SECOND ROD OF THE
B 3809 DUAL SELECTED RODS IS AT ON
POSITION 3728 mm
OVERTRAVEL SWITCH OF THE
B 2460 FIRST ROD OF THE DUAL ON
SELECTED RODS ACTIVATED
OVERTRAVEL SWITCH OF THE j—> ONE OF THE SELECTED -
5 2480 | SO bt AtivArED ON D | QUAL RODS IS UNCOUPLED | 1904  |crT/cm
A SCRAM TEST SWITCH
B 0306 | A SCRAM, TES oN L~ | B |EMERGENCY INSERT 1505 10
TPU
[_j B SELECT NEXT PAIR 1507 10
t

SINGLE/DUAL ROD(S) COUPLING

CHECK STATUS LOGIC AND SCRAM TIME

TEST EMERGENCY INSERT LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 15 of 87)
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i NP U T ouUTPUT
REF SIGNAL COND— Locic SIGNAL | REF
E |cLass| SN DESCRIPTION o, CLASS DESCRIPTION N o
RCIS IN MANUAL ROD
B 0601 | OVEMENT MODE ON
RCIS IN GANG
B | 0805 | grop DRIVE MODE ON
ROD WITHDRAWAL
| B | PERMISSIVE FOR vat 9
REACTOR MODE SWITCH 2-NOTCH TEST
B | o405 |REACT ON
REACTOR POWER
B 0305 | gri ow LPsP ON
CRD 5TSS IN
B | 0804 |2-NOTCH TEST ON
B | 0807 [cro sTMs N AUTO ON
! — NTIATE AUTO GANG SELEC— 10
8 0809 | START ON s B | TION FOR 2-NOTCH TEST 1702 | 4326
B osio |sTop OFF [ < R
SELECTED GANG 2—NOTCH E —
B 1308 TEST UNSUCCESSFUL ON r S ANN 703
B 1302 | 2-NOTCH TEST COMPLETE ON R
o | B RCIS RESET ON ——J

AUTOMATIC 2—-NOTCH TEST LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 17 of 87)
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PN P U T
REF SIGNAL COND— Loeic
SH CLASS D DESCRIPTION TION
THE N—TH ROD IS TYPICAL OF 205
B 2416 | spiECTED ON — S
THE N—TH ROD 1S ®
B | 0304 | separATED oN I o
GANG MISALIGNMENT
B 103 | rop BLOCK ON 0O U TP UT
GANG MISALIGNMENT ) SIGNAL | REF
B 1205 | 200 BLOGK ON \_J < CLASS DESCRIPTION D sH
GANG MISALIGNMENT
B | 199 |rop BLOCK ON ®
8 0302 | NO SRNM ROD BLOCK OoN ANN | SANG, MISALIGRMENT 1802
REACTOR MODE SWITCH
B | os0s |RERCY ON C Eigf;
ROD SEPARATION ROD PNCS
B 0303 | NO APRM ROD BLOCK ON @1 D | D BLocK CONDITION 0ENT| 1803 [cATvee
REACTOR MODE SWITCH GANG MISALIGNMENT ROD oMCS
8 0402 | \"'SHUT DOWN ON =Y ® =1 D | wp BLOCK CONDITION DENT| 804 |cer/can
LOW CRD CHARGING HDR SRNM ROD WD BLOCK ovcS
8 0301 | pRess TR NOT BYPassep| ON © =1 ° | conDITION IDENT 1805 |cRT/Con
CRD CHARGING HDR MREM ROD WD BLOCK PHCS
B | 0504 |pResS s LOW ON —< @——= © | CoNDITION DENT 1806 | crr/con
RFCS WITHDRAWAL - —
B | 0502 g GeK REQUEST ON
REACTOR POWER RWM_ROD WD BLOCK PHCS
B | 0305 | griow LpsP N | ® =1 © | cONDITION IDENT i )
N
WITHDRAWAL
B8 0406 | MRBM-A ROD BLOCK oN B B | ROD MINDRAWAL 1801 19
ATLM—A TROUBLE/ROD 509 | pves
8 0407 | MRBM-B ROD BLOCK ON [_|Z]_® ©———= © | WD BLOCK CONDITION DENT CRT/CO1
A ™ RAPI—A TROUBLE ROD WD PMCS
B 0505 | Peesve o0 ON ® ™1 D | BLOCK CONDITION IDENT 1810 |crr/con
b | PERIOD BASED ROD WD R
® - BLOCK CONDITION IDENT CRT/Co1
COUPLING CHECK ROD
B 1410 WITHDRAWAL PERMISSIVE ON &
REACTOR MODE SWITCH
B 0403 |\ REFUEL ON
RWM ROD WITHDRAWAL g f;?
8 8301 PERMISSIVE ON
B 8503 RWM—A TROUBLE ON
B 2105 RWM—A BYPASSED ON
[ 4@
] 3201 | RAPI-A TROUBLE ON <
B 6709 ATLM—A TROUBLE ON
ATLM—A ROD WD BLOCK
8 3105 | SiGNAL TO RAP-A ON
B 2103 ATLM—A BYPASSED ON
B 0501 | SCRRI CONDITION EXISTS ON PRIy
LOGIC 1/2
B 0503 ARI CONDITION EXISTS ON
SCRAM FOLLOW
B 0401 | CONDITION EXISTS ON

Figure 7.7-3 Rod Control and Information System IBD (Sheet 18 of 87)
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o u 1T P U T

I NP U T
REF SIGNAL COND— LOGIC SIGNAL | REF
P |oLass | 568 DESCRIPTION e CLASS DESCRIPTION N i
8 8503 | RWM—A TROUBLE ON —{X}—I—>
SINGLE ROD WITHDRAWAL
B 1401 | PERMISSIVE IN REFUEL MODE | ON [ -
B 8501 | RWM SINGLE ROD WD ON
PERMISSIVE IN REFUEL
MODE CRD SURVEILLANCE TEST PMCS
D | RELATED ROD WD BLOCK 1903 | CRT/
s 1404 | DUAL ROD WITHDRAWAL oN ] CONDITION IDENTIFICATION cot
PERMISSIVE IN REFUEL MODE
8502 RWM DUAL ROD WD ON
B PERMISSIVE IN REFUEL 2
MODE FOR DUAL CRD N/
SCRAM TME TEST
COUPLING CHECK ROD
8 M0 | WiTHDRAWAL PERMISSIVE | ON
ROD WITHORAWAL PER—
B 701 | wssivE FOR 2-NoTcH TesT | O
CRD_SURVEILLANCE TEST ROD WITHDRAWAL 713
B 0805 | S| ECTION SWITCH IN IDLE | ON B | PERMISSIVE 1801 | 4641
4350
L 1906 | Dol
ANN 1902
ROD WITHDRAWAL
B 1801 | pERMISSIVE NO. 1 ON
B 3701 | 2~CHANNEL DISAGREEMENT | ON

ROD WITHDRAWAL
PERMISSIVE LOGIC 2/2

Figure 7.7-3 Rod Control and Information System IBD (Sheet 19 of 87)
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I N P U T 0O U T P U
REF SIGNAL COND— LOGIC SIGNAL | REF
s |cass| 2 DESCRIPTION TTioN CLASS DESCRIPTION O SH
B 3201 | RAPI-A TROUBLE ON D<Z L 2007 pol
(B ANN 2008
REACTOR POWER IS
B 0305 | S Gw LPsP ON < B | ROD INSERT PERMISSIVE 2001 7
RWM ROD INSERT
8 8401 | prRuISSIVE ON ( )
B 2105 | RWM—A BYPASSED ON RAPI-A TROUBLE PMCS
[ Q—— D | INSERT BLOCK CONDITION 2003 | CRT/
B 8503 | RWM—A TROUBLE ON <} IDENTIFICATION [&:1]
L——-—C) RWM—A TROUBLE INSERT PMCS
{&———————= D |BLOCK CONDITION 2004 | CRT/
B 2103 | ATLM—A BYPASSED ON IDENTIFICATION cot
(D) ATLM-A TROUBLE INSERT PMCS
{@)——= D |BLOCK CONDITION 2005 | CRT/
B 6709 | ATLM—A TROUBLE ON <] IDENTIFICATION co1
ATLM—A ROD BLOCK 7]
B | 6703 | sgGNAL TO RAPI-A ON £<]
B 3701 | 2-CHANNEL DISAGREEMENT ON >

ROD INSERT PERMISSIVE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 20 of 87)
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I'N P U T O U T P UT
REF SIGNAL COND— LOGIC SIGNAL | REF
S |cass| 565 DESCRPTION o CLASS DESCRIPTION i 5
RACS—A PARTIAL
B 3101 | BYPASS PERMISSIVE ON -1 B 2ns Dol
RACS BYPASS SWITCH PMCS
bol | B PLACED IN "NONE" =Y [ D 24 |crtsce
RACS—A BYPASS :]
DOI B A ON ? B | SWITCH TO MANUAL 2107 31
2102 | RACS-B BYPASSED ON { L= B |RACS-A BYPASSED 2101 21
—— B 2115 Dol
2101 | RACS-A BYPASSED ON D 26 (RS
RACS—B BYPASS . T *
Dol B AU ON T } B | SWITCH TO MANUAL 2108
RACS—B PARTIAL [ [ = 28
B | 3018 |§05R5S PERMISSVE ON L~ B |RACS-B BYPASSED 2102 | 20
—= B 217 DO
2103 | ATLM—A BYPASSED ON p D 2118 |t
I [ ( B | SWITCH TO MANUAL 2109 3
]
ATLM—A BYPASS 18,20
Do B W CH ACTVITED ON |: [ [ | I B | ATLM—A BYPASSED 2103 | grd
2104 | ATLM—B BYPASSED ON = 8 2119 DO
PMCS
0 2120 CRT/C
ATLM BYPASS SWITCH (@ *
plel B PLACED IN "NONE" ON [ < [ [ [ } B | SWITCH TO MANUAL 210
[ ™ [ L—={ B [ ATLM-B BYPASSED 2104 | 21,66
ATLM—B BYPASS N
ool | B SWITCH ACTIVITED ON ] B 211 | bol
2105 | RWM—A BYPASSED ON D 2122 | f¥SEs
m [ B SWITCH TO MANUAL 2m 31
pol | B RWM_A BYPASS ON N L= B |RWM-A BYPASSED 2105 | 18,20
SWITCH ACTIVITED \
2106 | RWM—B BYPASSED ON —= B 2123 | DOI
PMCS
N } D 2124 |crr cot
RWM—8 BYPASS N/ *
Dol B SWITCH ACTIVITED ON B SWITCH TO MANUAL 2nz
RWM BYPASS SWITCH
Dol B PLACED 1 NONEN ON D L—w! B |RWM-B BYPASSED 2106 21

THESE SIGNALS GENERATE CHANNEL—B SWITCH
TO MANUAL CONDITION IN CHANNEL—B. THE INPUT
SIGNALS AND RELATED LOGIC THAT GENERATE
THESE SIGNALS ARE PART OF CHANNEL B.

L

RACS, ATLM & RWM SINGLE CHANNEL
BYPASS LOGIC FOR A & B CHANNELS

Figure 7.7-3 Rod Control and Information System IBD (Sheet 21 of 87)
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o uvu T P U T

I'N P U T
REF SIGNAL COND— LOGIC SIGNAL | REF
S |crass] SN DESCRIPTION ToN CLASS DESCRIPTION D o
LN
N
ches, D RRPS UPDATE REQUEST ON 1 “ l COUPMCS)
cei CHANNEL—A S L
R [ "] PMCS RRPS MEMORY
el i
[ LoGIC } .
s [ UNIT |
s 3 . RRPS UPDATE REQUEST oN
o1 CHANNEL-B S
R =
- RRPS DOWNLOAD KEY [ ‘ i
RACS-A| B LOCK PERMISSIVE CH—A ON ( ] polies
racsa| B RRPS DOWNLOAD KEY oN LOGIC &
LOCK PERMISSIVE CH-B ( MEMORY Py
RAPI-A —
a 0601 | RCIS IN MANUAL on
CHANNEL—A ( i || RRPS MEM RRPS MEM
RCIS IN MANUAL | |
B | 0BOB) | CyiANNELD ON L.
RRPS
MEMORY
COMPARE
LOGIC * L | RRPS DOWNLOAD 2201 | p¥Cs
i | [ SUCCESSFUL CRT/COt
| t
RRPS DOWNLOAD PMCS
|[ % 1 | L | UNSUCCESSFUL 2202 criscm
RRPS COMPARE PMCS
L | successFul 2203 Jerrscar
RRPS COMPARE PMCS
L 2204
P O UNSUCCESSFUL CRT/CS1
MCS RRPS COMPARE REQUEST [ 1
RiS/1 D CHANNEL—A ON s
R
PMCS RRPS COMPARE REQUEST
RIS/ D CHANNEL-B ON

RRPS DOWNLOAD AND COMPARE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 22 of 87)
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ANSWER BACK

THIS LOGIC REPRESENTS THE INTERCONNECTIONS
BETWEEN RAPI-A, RAPI-B AND THE PMCS FOR THE
ACCOMPLISHMENT OF SCRR! TARGET POSITIONS
DOWNLOAD TO RSPCS AND THE RELATED VERIFICATIONS.

* THESE SIGNALS REPRESENT REQUEST FOR MEMORY
DOWNLOAD AND ACTUAL MEMORY DOWNLOAD FROM
RAPI-A TO RAPI-B AND VISE VERSA.

PN P U T
REF SIGNAL COND— LOGIC
i |cLass| S DESCRIPTION HON
ouU TP UT
LY I_—
<
5 }L CLASS DESCRIFTION SIGNAL | REF
PMCS SCRRI UPDATE REQUEST
oIS/ | D CHANNEL —A ON Y S C91PMCS) B | SCRRI UPDATE PERMITTED | 2301 45
R ¥ PMCS B | SCRRI UPDATE PERMITTED | 2302 45
3 INTERF ACE
AND MEMORY UPLOAD
Lt%f'TC ! REQUEST
PMCS SCRRI UPDATE REQUEST J ’
S CHANNEL—B ON S ! 1
R SCRRI
WNLOAD £
racsAl B SCRRI DOWNLOAD KEY oN N | DEOG.(L; % | |
LOCK PERMISSIVE CH-A r( 1 vEMoRY | 1
SCRRI DOWNLOAD KEY A SCRRI TARGET POSITION
RACS-B| B LOCK PERMISSIVE CH-B ON ( “ RAPI-A 8 | UPDATE REQUEST 2303 | 45
RCIS IN_ MANUAL
B 0601 | GHANNEL LA ON ( | SCRRI MEM 8 | SCRRI TARGET POSITION 2304 45
RCIS IN MANUAL ! SCRRI | SCRRI [/
B | 0601B) | S iaNNEL B ON ( veoRR SERRY D | CROSS CHANNEL CHECK OK| 2305 | PMCS
COMPARE
RAPI-A A SCRRI TARGET POSITION
Tawes] D 2305 | CROSS CHANNEL CHECK OK| ON ( LOGIC ‘ ﬂ U f* o D | DonNLOAY Th RapeoA 2306 | PMCS
SCRRI TARGET POSITION COMPLETE
Eatwal DOWNLOAD TO RSPCS-A ON T ) NOTE
COMPLETE ( i ' RAPI-B
v SCRRI TARGET POSITION
T Pes CROSS CHANNEL CHECK OK| ON ( SCRRI MEM ’—— B | UPDATE REQUEST 2303(8) | 45()
SCRRI TARGET POSITION
AP SO AT Repet ON 8 | SCRRI TARGET POSITION 2304(8) | 45(8)
COVPLETE ( T SRR
LocIc D | CROSS CHANNEL CHECK OK| 2309 | PMCS
) SCRRI TARGET POSITION
1\, D | DOWNLOAD TO RSPC-B 2310 | PMCS
PMCS SCRRI COMPARE REQUEST 1 COMPLETE
RIS/ D CHANNEL—A ON 15|
" e T
PMCS SCRRI COMPARE REQUEST 1 [[ SCRRI DOWNLOAD PMCS
Gl ° CHANNEL—B oN s L | UNSUCCESSFUL 2312 |cRiscon
" N |
SCRRI COMPARE PUCS
L | UNSUCCESSFUL 2314 fert/con
SCRRI TARGET POSITION
B 2561 | ANSWER BACK ON
8 | 25618 | SCRRI TARGET POSITION oN

SCRRI/PMCS DOWNLOAD
AND COMPARE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 23 of 87)
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I NP U T o U TP UT
REF SIGNAL COND— LOGIC SIGNAL | REF
SH CLASS D DESCRIPTION \TION CLASS DESCRIPTION () SH
D 2423 | f¥ 1
TYP OF 205 =
B 3802 | SYNCHRO—A FAILURE oN B | ALL RODS POSITIONS 2001 | ©63
AGGREGATE PERCENT
B 3803 | ROD FULL-IN ON B | AL 2402 | DOI
RAPI-A W
B 3804 | ROD POSITION ON = AND B | SELECTED ROD POSITION 2403
FCM-A DOl
ROD FULL—OUT INTERF ACE 12,13
B8 3805 | ROD FuLL-OUT  m ON w0 B | SELECTED GANG POSITIONS [ 2404 =2
LOG
B 3806 | SYNCHRO ERROR ON UNIT B | SELECTED GANG SETTLING | 2409 | 1
B 3807 | SELECT ACK. ON |——mt 8 | ALL RODS FULL-IN 2406 | 14
8 3808 | RoD SELECTED OoN 8 | SELECTED GANG SETTLING | 2410 |1,12,13
SELECTED ROD(S)
B 3809 |ROD AT 3728 mm OoN 8 | FEHECTED 2407 | 14
B 4804 | LATCH FULL-IN ON
COUPLING CHECK (OVER— TCS
B 4805 | QRN K over) ON D | SYNCHRO FAILURE 2414 | Rt
PMCS
B 4806 | BUFFER CONTACT ON L— =1 D |SYNCHRO ERROR 2462 | oA/
B 4807 | ROD SCRAM TIME DATA ON B | SELECT ACK. 2415 | 9,10
TYP OF 205
8 4901 | DRFT DETECTION ON B 2456 | DOI
B 4903 | ROD MOVEMENT FAILURE ON 8 |ROD SELECTED 2416 | 1871
PMCS
D 2457 | CRT/
[%:]]
PMCS
—————— = D |RODLATCHED FULL-N 2417 | ety
RSPC—A SELF NUMBER OF RODS
B 5101 | TEST FALURE ON B} LATCHED FULL-IN 2418 | DOl
ABNORMAL BRAKE TYP OF 205 PMCS
B 5103 ENERGIZATION ON D ROD FULL—-IN 2419 C(|§9T1/
B 5104 | BRAKE DISENGAGEMENT ON B | NUMBER OF RODS FULL-IN | 2420 | DOI
PMCS
TYP OF 205 D |ROD FULL—OUT 2421 | s
NUMBER OF RODS
"
TYP OF 205 ? | ru—out 2z |
== SELECTED ROD PMCS
: D | AT 3728 mm 2424 | RIS
B8 2459 | 14,15
ROD OVERTRAVEL SWITCH PMCS
[ " P |acTvaTep 2925 | T
L~ | S S 2460 | 15

RAPI-=A AND FCM—A

INTERFACRE &
LOGIC UNIT

Figure 7.7-3 Rod Control and Information System IBD (Sheet 24 of 87)
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NP U T oOuTP UT

REF SIGNAL COND— Losic SIGNAL | REF

SH CLASS D DESCRIPTION ITION CLASS DESCRIPTION D SH

SCRRI TARGET POSITION /\/\/ BUFFER CONTACT REED MCS

B | 459 | ANSWER BACK N D | swircH ACTIVATED 2526 | CGR1/

PMCS

B 5201 | STEP OoN =———————— D |ROD SCRAM TME DATA 2527 | cxi

RAPI-A CS

B | s202 |NoTcH oN AND D | ROD 1S DRIFTING 2528 | cRis

FCM—A i Cst

B | 5203 |coNTINUOUS ON INTERFACE | 2552 | 32

LoGIC oS

B | 5204 |SETTLE UNIT [ D |ROD MOVEMENT FALURE 2529 | iy

ON con

B | 5205 |EMERGENCY INSERT OoN | S 2553 | 32
B 5206 INSERT ON
B | 5207 |WITHORAW ON

B | 5208 |sTOP ON p |PSPC-A SELF TEST 2532 | te

. FAILURE Cot

B | 5209 |INVERTER TROUBLE ON | 2533 | 32

INVERTER CONTROLLER ABNORMAL BRAKE PMCS

B 5210 | JRouBLE ON =1 O | ENERGIZATION 2534 |crr/cor

L. s 2554 | 32

BRAKE DISENGAGEMENT PMCS

: D | FAILURE 2535 |ckTcon

B 2555 | 32

SCRRI TARGET POSITION

B | ANSWER BACK 2561 | 23

PMCS

b |stEP 2536 | NS

PMCS

D | NoTCH 2537 | Mes

PMCS

D | coNTINUOUS 2538 | PYCS

PMCS

o |seTnE 2533 | EMCS

PMCS

D | EMERGENCY INSERT 2540 | FMOS

PMCS

D | INSERT 2541 | PMCS

PMCS

D | WiTHDRAW 2542 | PMCS

PMCS

SsToP 2543 | PMeS

ROD POSITION
INTERFACE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 25 of 87)
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G/6G-ic

NP U T ouU T P U T
REF SIGNAL COND— Logic SIGNAL | REF
o |cLass| SN DESCRPTION oot CLASS DESCRIPTION > e
TYP OF %
A POWER SUPPLY IN
8 5211 | FCM—Aj HAS FALED ON
RAPI—A "
B 5212 | FCM-Aj IS OK ON F(?SDA {: D | INVERTER TROUBLE 2644 [ YOS
TERFACE 8 2645 | 32
RCIS N SNGLE ROD Loaic INVERTER CONTROLLER PyCS
B 0804 | pRivE MODE ON UNIT = D |7TrousiE 2646 | cri/Con
RCIS IN GANG ROD
B | 0505 | pRive MODE ON . B 2647 | 32
INOP BYPASSED RODIS)
B 3004 | COORDINATES ON
TYP OF % —
COORDINATES OF - A POWER SUPPLY IN
B | 103 |skLECTED GANG OoN —“E: D | AN A AED 2648 | cri
ol
B 2649 | 32
[ D | Fou-Aj kS FALED 2650 |cprcco:
L | S 2651 | 32
D | SELECTED GANG MOVING 2611 | oMo,
NORMAL AUTO ROD
s 0505 | RCIS N AUTOMATIC ™ DO | MOVEMENT UNDERWAY 2612 | APR
ROD MOVEMENT MODE ON [
AUTO 2-NOTCH TEST PuCS
INITIATE AUTO GANG }“ D | MOVEMENT UNDERWAY 2613 icRT/Con
B 1702 | SELECTION FOR 2-NOTCH | ON

* TYPICAL OF 205/# OF RSPCs PER FCM

ROD POSITION
INTERFACE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 26 of 87)
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9/6-4C

0O U T P U

N P U T
REF SIGNAL COND— Locic SIGNAL | REF
W lcuass| SGY DESCRIPTION ou CLASS DESCRIPTION iy i
B 0603 | RCIS N AUTO MODE ON
SYNCHRO
BYPASS
LOGIC
PMCS
D, SP=8 —] D 2701 |crr/cor
= Ai+BD B | SWITCH TO MANUAL 2702 31
TYP OF 205
B | 2703 | SYNCHRO Bi BYPASSED ON l— TYPICAL OF 205 — D 2705 |orrea
PUCS SYNCHRO Ai BYPASS ) — .
cng;S/ D SWITCH ACTIVATED ON Ai — — B SYNCHRO Aj BYPASSED 2703 27
] SYNCHRO Ai BYPASS
CRIIS/4 D SWITCH DEACTIVATED ON
8 2703 | SYNCHRO A — PMes,
i BYPASSED ON TYPICAL OF 205 0 2706 |crr/cor
PWCS SYNCHRO Bi BYPASS " T )
orlis/| D e A ATED ON 8i — — B | SYNCHRO Bi BYPASSED 2703®) | 27
PuCs SYNCHRO Bi BYPASS
RIS/L D SWITCH DEACTIVATED ON
“:> C, SP=+
- BYPASSED SYNCHROS
ZAiBIC ANN' | 4ORE THAN ALLOWED 2704

+ SP TO BE DETERMINED BY PLANT TECHNICAL SPECIFICATION

| SYNCHRO

BYPASS LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 27 of 87)
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1/8-1C

I N P U T 0o U TP UT

REF SIGNAL COND— LoGIC SIGNAL | REF

o fclass| SN DESCRIPTION TN CLASS DESCRIPTION D SH
RSPC
8 0603 | RCIS IN AUTO MODE ON ahohSs
LOGIC

”:> D, SP=1 [——> D 2801 |cRYscen

TYP OF 205 = AHED B | SWITCH TO MANUAL 2802 31

RAP-B| B | 2803(B) | RSPC Bi BYPASSED ON -

AR RSPC Ai BYPASS oN D PMCS
col SWITCH ACTIVATED TYPlCiL_OF 205 I CRT/C9t
PMCS i 28,48

RSPC_Ai BYPASS ’ . .

CRIIS/| D SWITCH DEACTIVATED ON Al - — B | RSPC Ai BYPASSED 2803 [RaAPI-B

B8 2102 | RACS B BYPASSED ON

FOR OTHER

204 RSPCs  * A RSPC IS BYPASSED

: B | IN CHANNEL A (OR B) 2804 | A
1
TYP OF #4x TYPICAL OF #sx
- - - . - - A RSPC OF FCM Aj
B 2903 | FCM Aj BYPASSED * ON Aj B |is Svpassen Y 2806 29
C, SP=8
I = AHBLC ANN | BYPASSED RSPCs 2805

RSPC/FCM
MEM

%k

MORE THAN ALLOWED

THIS SIGNAL CAUSES THE AUTOMATIC BYPASS OF

ALL RSPCs Ai THAT ARE ASSIGNED TO FCM Aj

CONTAINS ASSIGNMENTS OF RSPCs TO FCMs
TYPICAL OF 205/# OF RSPCs PER FCM

RSPC BYPASS LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 28 of 87)
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8/6G-ic

I N P U T o uUu T P T
REF |cLass| SIGNAL DESCRIPTION cono- Losie CLASS DESCRIPTION SIGhAL | REF
FCM
B | 0603 |RCSIN AUTO MODE OoN M
LOGIC

"_—_> D, SP=0 D 2901 | PMCS,

TYP OF o S A+BpD B | SWITCH TO MANUAL 2002 |

RAPI-B 2903(8) | FCM Bj BYPASSED ON
PHCS FCM A] BYPASS PaCs
CRg;‘S/ D SWITCI—‘i ACTIVATED ON TYPICAL OF * D CRT/C91
PMCS - —_
FCM Aj BYPASS )
wrs/ | D B A BYbASS TED oN — B | FCM Aj BYPASSED 2903 | 28,29
FOR OTHER
CMs
A RSPC OF FCM Bj A FCM IS BYPASSED
28068 | |5 BYPASSED ON B | IN CHANNEL A (OR B) 2904 31
) 2101 | RACS A BYPASSED ** ON
F c, SP=1
. BYPASSED FCMs
S AjHBjC ANN' | MORE THAN ALLOWED 2905

* TYPICAL OF 205/# OF RSPCs PER FCM

%% THIS SIGNAL CAUSES THE AUTOMATIC
BYPASS OF ALL FCMs Aj

FCM BYPASS LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 29 of 87)
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6/6G-4C

o uUu T P U T

I N P U T
REF SIGNAL COND— Logic SIGNAL | REF
SH CLASS D DESCRIPTION ITION CLASS DESCRIPTION D SH
CONTROL ROD
B 0603 | RCIS IN AUTO MODE ON CONTROL ROD
LOGIC
”='> D, SP=8 l—— D 3001 |ohreey,
= AbD B | SWITCH TO MANUAL 3002 | 3
REACTOR MODE NUMBER OF INOP
B | 0403 | SwiTCH IN REFUEL ON B | BYPASS RODS 3007 | 0Ol
PMCS
TYPICAL OF 205 TYPICAL OF 205 D 3006 | crrCot
PHCS INOP BYPASS SWITCH - __ ! - ;
RITS/ O PSS S SHD ON Ai — — B | ROD Ai INOP BYPASSED | 3003 | 50
PuCS INOP BYPASS SWITCH
RITS/ OF ROD Ai DEACTIVATED| ON o) —={ &
—— - INOP BYPASSED RODIS) 9,10
B | COORDINATES 3004 1 2671
“———9 E, SP=21
INOP BYPASSED RODS
ANN | MORE THAN ALLOWED 3008
IN REFUELING MODE
c, sP=8
= AbC Ay | INOP_BYPASSED RODS 3005

MORE THAN ALLOWED

INOP BYPASS LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 30 of 87)
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086-4C

I N P U T ou T P UT
REF SIGNAL COND— L.oGIC SIGNAL | REF
L Jouass| I8N DESCRIPTION O CLASS DESCRIPTION - &
B | 2904(B) | A FCM i IS BYPASSED ON
: :l RACS—A PARTIAL BYPASS

B | 2804(@) | A RSPC Bi IS BYPASSED ON B | pecsane 3101 21
2] 2702 SWITCH TO MANUAL ON
B 2802 | SWITCH TO MANUAL ON
B 2902 | SWITCH TO MANUAL ON D et
B 3002 | SWITCH TO MANUAL oN
B 2107 | SWITCH TO MANUAL ON O B [ SWITCH TO MANUAL 3102 6
B 2109 | SWITCH TO MANUAL ON - -
B 2m SWITCH TO MANUAL ON
B 1310 | SWITCH TO MANUAL ON
8 2103 | ATLM—A BYPASSED oN ——— P

ATLM—A ROD WITHDRAWAL
B | 6703 |p ock SIGNAL TO RAPI-A | N ANN 3103

REACTOR POWER ATLM-A ROD
B 0305 | get ow LpsP ON [ 1 B | WITHDRAWAL BLOCK 3105 18
B 2105 | RWM-A BYPASSED ON j———————‘—. ANN | RWM—A WD/INS BLOCK 3104

RWM—A ROD INSERT
8 8401 | prRMSSIVE ON

RWM—A SINGLE ROD on

WD PERMISSIVE

RWM—A DUAL ROD oN

WD PERMISSIVE

RWM—A ROD WD on

PERMISSIVE

RWM, ATLM, AND RACS
BYPASS LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 31 of 87)
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18G-4C

I N P U T ou TP UT
REF SIGNAL COND~ LogIC SIONAL | REF
Sho|cLass| SNg DESCRIPTION TION CLASS DESCRIPTION ) SH
RAPI-A
SELF -
Tesr M B | RAPI-A TROUBLE 3201 | 18,20
LOGIC
TYPICAL OF 205
B 2552 ROD IS DRIFTING ON
B 2553 | ROD MOVEMENT FALURE ON
B 2533 | RSPC—A SELF TEST FALURE | ON
ABNORMAL BRAKE
8 2554 | ENERGIZATION ON B 3202 | Dol
BRAKE DISENGAGEMENT
B 2555 | FAILURE OoN
] 2645 | INVERTER TROUBLE ON ANN | RCIS TROUBLE 3203
INVERTER CONTROLLER
] 2647 | Thousie ON — (Wo)
A POWER SUPPLY IN TYPICAL OF %
8 2649 | FoM-Aj HAS FAILED ON
] 2651 | FCM—Aj HAS FALED ON ¢
ool 8 RCIS RESET ON
CHANNEL B
SCRRI RODS GO IN
RAPI-B 05018 ON
8 EMERGENCY g |RACS—A AUTO BYPASSED | y,0cmn | 4
™\ WITHIN CHANNEL 8
RAPI-B| B | O503(8) | ARI CONDITION EXIST ON )
SCRAM FOLLOW PuCS
RAP-B| B | 04018 | 2gRANON BXeTs ON D 3205 |crrsom
B 3204 | ool
*  TYPICAL OF 205/# OF RSPCs PER FCM
RCIS AND RAPI

TROUBLE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 32 of 87)
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286-ic

I' N P U T O U TP UT
REF SIGNAL COND— LoGic SIGNAL | REF
su |cLass D DESCRIPTION TION CLASS DESCRIPTION D S
REACTOR POWER IS REACTOR POWER IS
B | 308 | gri ow LpsP ON SELECTION <= t |agovE tpsp 3301
B | 0308@) ON =] DETAL ¥ B | VALIDATION ERROR 3302 37
SCRAM FOLLOW CONDITION [ SCRAM FOLLOW
B [ 0408 | EyisTS ON SELECTION L | CONDITION EXISTS 3303
B | 0408B) ON DETAL A* 8 | VALIDATION ERROR 3304 37
8 | 0507(A) | SCRRI CONDITION EXISTS ON SELECTION L | SCRRI CONDITION EXISTS 3305
LoGIC
B8 | os07® ON DETALL A B | VALIDATION ERROR 3306 37
B | 0506(A) | ARI CONDITION EXISTS ON ¢ SELECTION L | ARI CONDITION EXISTS 3307
LoGC
B | 0508(8) ON DETAIL A B | VALIDATION ERROR 3308 37
B | 0615(A) [ RCIS IN MANUAL ON [ SELECTION L | RCIS IN MANUAL 3309
LoGiC
B 0615(B) ON DETAIL A B | VALIDATION ERROR 3310 37
B | 0B16(A) | RCIS IN SEM—AUTO ON SELECTION L | RCIS N SEM AUTO 331
LOGIC
B 0616(B) ON DETAIL A 8 | VALIDATION ERROR 3312 37
8 0617(A} | RCIS IN AUTO ON ¢ SELECTION L |RCIS IN AUTO 3313
LOGIC *
B 0617(B) ON DETALL A B | VALIDATION ERROR 3314 37
B | 3204(A) | RACS—A AUTO BYPASSED | ON Q—T[ [ B | RACS—A BYPASS IN EFFECT] 3315
B 2101 { RACS—A BYPASSED ON B | RACS-B BYPASS IN EFFECT| 3316
B 2102 | RACS-B BYPASSED ON :
B 3204(B) | RACS~B AUTO BYPASSED ON

* SEE DETAL A ON SHEET 59

DOI LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 33 of 87)
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£86-iC

i NP U T o u T P U T
REF SIGNAL COND— LOGIC SIGNAL | REF
Sn |crass| S5y DESCRIPTION "HON CLASS DESCRIPTION D S
CRDSTSS IN CRDSTSS IN
B | 0812(A) | joen,/2CRD ON SELECTION ™| ' |1cRO/2CRD 3401
B 0812(8) ON DETAIL A% B | VALIDATION ERROR 3402 37
CRDSTSS IN [ [ CRDSTSS IN COUPLING
B | 08WA) | £oiptING TEST ON SELECTION L | Creck 3403
B | 0814B) ON DETAL A% B | VALDATION ERROR 3404 37
B | 0818(A) | CRDSTSS IN 2~-NOTCH TEST[ ON SELECTION L | cROSTSS IN STEP TEST 3407
LOGIC
:] 0818(8) ON DETAIL A% 8 | VAUDATION ERROR 3408 37
B | 0820(A) | CRDSTSS IN IDLE ON ( SELECTION L | CRDSTSS IN IDLE 3409
LOGIC
B | 0820(B) ON DETAIL A B | VALIDATION ERROR 3410 37
B | 0B24{A) | CRDSTMS IN AUTO ON [ SELECTION L | CRSTMS IN AUTO 341
LOGIC
B | o824\ ON DETAL A B | VALIDATION ERROR 3412 37
8 | 0826(A} | CRDSTMS IN IDLE ON SELECTION L | CRSTMS IN IDLE 3413
LOGIC
B | 0826(8) ON DETALL A 8 | VALDATION ERROR 3414 37
RACS—A BYPASS
8 3315 | N EFFECT ON
RACS—B BYPASS
B8 338 |\ EFFECT ON

*  SEE DETAIL A ON SHEET 59

DOl LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 34 of 87)
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v8G-Lc

I N P U T ou TP U
REF SIGNAL COND— LOGIC SIGNAL REF
S |cLass| S5y DESCRIPTION oN CLASS DESCRIPTION D SH
B | 0B27(A) | CRDSTMS IN MANUAL ON SELECTION [ L | CRDSTMS IN MANUAL 3501
B | 08278} ON I [ DETAIL % 8 | VALIDATION ERROR 3502 37
CRD SURVEILLANCE CRD SURVEILLANCE
B | 08290 | Tror STARTED ON SELECTION L | TEST STARTED 3503
B 0829(8) ON DETAL A% B | VALIDATION ERROR 3504 37
CRD_SURVEILLANCE CRD_SURVEILLANCE
B | ossua | RO SURVELLA oN 4 SELECTION L | TEsT sTOPPED 350
B 0831B) ON I DETAL A% B | VALIDATION ERROR 3506 37
B | 1906{A) | ROD WITHDRAWAL BLOCK ON ¢ SELECTION L | ROD WITHDRAWAL BLOCK 3507
E Locic
8 1906(8) ON DETAL A¥ B | VALIDATION ERROR 3508 37
B | 2007(A) | ROD INSERT BLOCK ON ¢ SELECTION L | ROD INSERT BLOCK 3509
Locic
B | 2007 ON DETAIL A B | VALIDATION ERROR 3510 37
AGGREGATE PERCENT AGGREGATE PERCENT
B | 2402A) | wirrpRAWAL A COMPARATOR L | wirHorAwAL 351
sP € "Locic
B | 2402\ B | VALIDATION ERROR 3512 37
t__A ja-B)>c
SELECTED ROD C SELECTED ROD
B [ 2403 | Bogyrion - % % 2 COMPARATOR L | PosiTion 351
B | 24031 = ] B | VALIDATION ERROR 3514 37
|a-B|>c
RACS—A BYPASS
8 3315 | N EFFECT ON
RACS-B BYPASS
B 3316 | N EFFECT ON

* SEE DETALL A ON SHEET 59

DO! LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 35 of 87)
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G86-ic

I NP U T ou TP UT
REF SIGNAL COND— Loeic SIGNAL | REF
& |cLass| SN DESCRIPTION OND. CLASS DESCRIPTION N o

SELECTED GANG [ COMPARATOR SELECTED GANG

B [ 24040 | pogrion - % 3 LoGIC L | posiTiON 3601

8 | 2404 B |aspc B | VALIDATION ERROR 3602 | 37

R

B | 2456(A) | ROD SELECTED oN A COMPARATOR L | sELecTED ROD 3603

B | 2456 ON S 8 |aspo B | VALIDATION ERROR 3604 | 37
NUMBER OF RODS -l COMPARATOR NUMBER OF RODS

B | 2418 | | ATCHED FULL-IN ON {#: A " ocic L | LATCHED FULL-IN 3605

B | 24188 ON B |a-8po B | VALIDATION ERROR 3606 | 37

B | 2420(A) | NUMBER OF RODS FULL-N | ON sy A COMPARATOR L | NUMBER OF RODS FULL-IN | 3607

B | 24208 ON [ 5 B jaspo B | VALIDATION ERROR 3608 | 37
NUMBER OF RODS COMPARATOR NUMBER OF RODS

B | 242200 | by oyt ON [ g : A "Losic L | FuLc—out 3609

8 | 2422 ON 8 |aBpo B | VALIDATION ERROR 3610 | 37
NUMBER OF INOP - y COMPARATOR NUMBER OF INOP

B | 3007(A) | gypassED RODS ON [ g : A " Locic L | BYPASSED RODS 361

B | 3007® ON B |a-spo B | VALDATION ERROR w2 | 37

L
B | 3202ta1 | RCIS TROUBLE ON SELECTION L | RCS TROUBLE 3613
Losic

B | 3202) ON DETAL A B | VALIDATION ERROR 3614 37
RACS—A BYPASS

8 3315 | N EFFECT ON
RACS—-B BYPASS

8 3316 | N EFFECT ON

* SFE DETAIL A ON SHEET 59

DOl LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 36 of 87)
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986-4C

NP U T o uT P U T
REF |cLass| SIGNAL DESCRIPTION oo Locie CLASS DESCRIPTION SIGNAL | REF
8 | 3302 |VALDATION ERROR oN
B | 3304 |VALDATION ERROR oN
B | 3306 |VALDATION ERROR on
B | 3308 |VALDATION ERROR oN
B | 3310 |VALDATION ERROR oN
B | 3312 | VALDATION ERROR oN
B | 3314 |VALDATION ERROR oN
8 | 3402 | VAUDATION ERROR oN
B | 3404 |VALDATION ERROR oN
B | 3408 |VALDATION ERROR oN
B | 3410 |VALIDATION ERROR OoN ‘P%‘IiEIE)FT 1 NN | DOt SELF TEST 3702
B | 3412 |VALDATION ERROR oN -
B | 3414 |vALDATION ERROR oN B | 2-CHANNEL DISAGREEMENT [ 3701 | 19,20
8 3502 | VALIDATION ERROR ON Q { t B 3703 |ohrCen
B | 3504 |VALDATION ERROR oN ANN 3704
B | 3506 |VALDATION ERROR oN
B | 3508 |VAUDATION ERROR oN
B | 350 [VALDATION ERROR oN
B | 3512 [VALDATION ERROR oN
B | 354 |VALDATION ERROR oN
B | 3602 |VALDATION ERROR oN
B | 3604 |VALDATION ERROR oN
B | 3606 |VALDATION ERROR oN
B | 36508 |VALIDATION ERROR oN
8 | 3610 |VALDATION ERROR ON
8 | 3612 |VALDATION ERROR oN 2-CHANNEL DISACREEWENT LOGC
8 | 361 |VALDATION ERROR oN

Figure 7.7-3 Rod Control and Information System IBD (Sheet 37 of 87)

dIMav

Z 1811 AuswIngdoq jopuo) ubiseg

/ UOIsiney 5g6/95VSC



189-1c

I N P U T O U TP UT
R SIGNAL COND LoGic SIGNAL | REF
£F -
€ lctass| 398 DESCRIPTION o CLASS DESCRIPTION N e
SYNCHRO A
=2 B | RoD POSITION 3801 38
SYNCHRO
SYNCHRO A
ci2 | A DR TION CONVERTER B | SYNCHRO A FAILURE 3802 24
SYNCHRO A
T0
ROD POSITION  RSPC B
I | B | FULL N SETPOINT 3814 46
FULL IN SETPOINT ={A S5
g1 < B |ROD FULL IN 3803 | 24
SYNCHRO A r o
B 3801 | OB PRaTION ? R ;Bx A< B B |SETTLE 3810 47
SYNCHRQ B HIVASS SETPORT > B | ROD POSITION 3804 |39 TtRU
-y =
B | 38018) | rop POSITION B [ - Soan
SYNCHRO Ai ** AZB
B 2703 | SypaneeD ON 0TSP=24 B B | ROD AT 3728 mm 3809 24
A
> 1
3630mm SETPOINT gh=8 B | SETTLE 381 47
8 | ROD FULL OUT
FULL OUT SETPONT - 3805 | 39
L SYNCHRO
ERRCR
LoGIC (WO) (WO)——= B | SYNCHRO ERROR 3806 24
L=————=34 | PCS DIFF| >10mm
SYNCHRO Bi
B | 27038 | Sybansy ON
0901 ROD SELECT
B O | SELECT REQUEST ON ACKNOWLEDGE B | SELECT ACK. 3807 | 24
LOGIC
0902 24,39
B 0992 | ROD SELECTED ON 8 | ROD SELECTED 3gos | 2472
% USE SYNCHRO A, UNLESS SYNCHRO A BYPASS IS ACTIVE
** OVER TRAVEL SET POINT

CHANNEL A

TYPICAL OF CHANNEL B

SYNCHRO SELECTION, ECHO,
AND ROD POSITION LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 38 of 87)
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I N P U T O U TP U T
REF SIGNAL COND Locic SIGNAL | REF
e |cLass| SCN DESCRIPTION OND: CLASS DESCRIPTION i e
ROD WITHDRAWAL N
B 801 | pERMISSIVE L
B 1009 | EMERGENCY INSERT ON >—<-
B 1305 | WITHDRAW ON
B 3805 |ROD FULL OUT ON Wo) T — B | WITHDRAW 3901 48
8 0806 | OVERTRAVEL PERMIT ON
N
8 3808 | ROD SELECTED ON >
ROD SELECTED
L ~ B | STEP WITHORAW 3902 | 39
N
RCIS IN STEP/NOTCH 3
8 0703 | WITHORAWAL MODE ON " [
: ’
STEP WITHORAW
8 3904 | NOT COMPLETED ON <
RCIS IN STEP b
B 0701 | bRIVE MODE ON C) l
B 1307 | STEP ON (wo) \i B |STEP 3903 | 47
ROD SELECTED
B | 3902 | 5rep wiTHDRAW ON
01,1102 | REFERENCE ROD STEP WITHDRAW
B 11204.1303| POSITION N T B | NOT COMPLETED 3904 | 39
S————
B 3804 | ROD POSITION 8

CHANNEL A

TYPICAL OF CHANNEL B

STEP WITHDRAWAL LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 39 of 87)
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686G-4C

I NP UT ouU T P UT
LOGIC
REF SIGNAL COND— SIGNAL | REF
EF | cLass| SN DESCRIPTION o CLASS DESCRIPTION o o
B 2001 | ROD INSERT PERMISSIVE ON L
B 1009 | EMERGENCY INSERT ON <}
B 3803 | ROD FULL IN ON :}—(wo) s B |INSERT 4001 | 4850
B 3808 |ROD SELECTED ON !
RCIS IN STEP/NOTCH
B 0706 | |NSERT MODE ON
8 1304 | INSERT ON
ROD SELECTED
8 | STEP INSERT 4002 | 40
STEP INSERT
B | 4004 | NoT COMPLETED ON D
B 0701 | RCIS IN STEP DRIVE MODE | ON WO) 3 B |stEP 4003 | 47
] 1307 | sTEP ON L—IEJ
ROD SELECTED
B 4002 | gTFP INSERT ON
5 | 1011102 | REFERENCE ROD | g | STEP NSERT 2004 | 40
1204,1303 | POSITION A A B0} - NOT COMPLETED
B 3804 ROD POSITION 8
CHANNEL A STEP INSERT LOGIC
TYPICAL OF CHANNEL B

Figure 7.7-3 Rod Control and Information System IBD (Sheet 40 of 87)
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066-4C

I NP U T Lo ou T P
REF SIGNAL COND— SIGNAL | REF
L |cLass| SN DESCRIPTION OND. CLASS DESCRIPTION N o
ROD WITHDRAWAL
8 1901 | pERMISSIVE ON ‘L
8 1009 | EMERGENCY INSERT ON . <~
B | 3805 |RoD FULL OUT OoN WO ——4 | —wo s 8 | WITHORAW o | 48
B | 0806 |OVERTRAVEL PERMIT ON —} !
B | 3808 |ROD SELECTED ON nY
RCIS IN STEP/NOTCH ( ( ( ROD SELECTED
B | 0709 | yTHDRAWAL MODE ON [ 8 | NOTCH WITHDRAW M
NOTCH WITHDRAWAL b
8 4106 | NOT COMPLETED ON D+
RCIS IN NOTCH 1
B | o7oz |RCSMNNOT ON wo) s 8 | NoTCH 4103 | 47
- R
V01,1102, | REFERENCE ROD B
B [1204,1303| posITION A A-B
B | 3804 |ROD POSITION =8 A-B |— A-B
A-B >C Wo
C.SP=@ mm R NOTCH WITHDRAWAL
B | NOT COMPLETED 4108 4
ROD SELECTED N
B 4102 | NOTCH WITHDRAW ON
A-B 8 |SETTLE 4107 | 47
A-B< D [— (WO}
D,SP=25 mm

CHANNEL

A

TYPICAL OF CHANNEL B

NOTCH WITHDRAWAL LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 41 of 87)
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I' NP U T U TP UT
REF SIGNAL COND— Loeie SIGNAL | REF
EE |cLass| SN DESCRIPTION o CLASS DESCRIPTION N i
ROD INSERT .
8 2001 | pERMISSIVE ON L
B 1009 | EMERGENCY INSERT ON I [ <+
B 3803 |ROD FULL IN ON [ E@ ,’Z——j—(wo)j S B | INSERT 4201 | 48
B 3808 | ROD SELECTED ON )
RCIS IN STEP/NOTCH ( ( ( ROD SELECTED
RAPI | B | 0706 | NSFRT MODE ON D E B | NOTCH INSERT 4202 | 42
NOTCH INSERT
B | 4206 | NOT COMPLETED ON Iy
RCIS IN NOTCH N —
B 0702 | BOS N oor ON wo) r s B | NOTCH 4203 | 47
R
1101,1102, | REFERENCE ROD -
B |1204,1303| PoSITION A B l
8 3804 | ROD POSITION =B A=8 |— B-A
B-A>C wo)—{ g
[F=1.C5P=0 mm R NOTCH INSERT
A B | NOT COMPLETED 4206 | 42
ROD SELECTED A N
B 4202 | NOTCH INSERT ON
B-a B |[sevmiE 4207 47
B-A<D [—(WO) S
[FoL0P=25 mm R
NOTCH INSERT LOGIC
CHANNEL A

TYPICAL OF CHANNEL B

16G-4C

Figure 7.7-3 Rod Control and Information System IBD (Sheet 42 of 87)
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I N P U T ou TP UT
REF SIGNAL COND Locie SIGNAL | REF
Er |cLass| SN DESCRIPTION O, CLASS DESCRIPTION i o
ROD WITHDRAWAL
B 1901 | pERMISSIVE ON L
B 1008 | EMERGENCY INSERT ON ’ D=
B | 0806 | OVERTRAVEL PERMIT ON
B | 3805 |ROD FULL OUT OoN |—wo }(wo) s B | WiTHDRAW 4301 | 48
B | 3808 |ROD SELECTED oN
RCIS IN CONTINUOUS
B | 0704 wThpRAWAL DRIVE MoDE | ©ON
ROD SELECTED
B | CONTINUOUS WITHDRAW 4302 | 43
B 1305 | WITHDRAWAL ON
B 1306 | CONTINUOUS ON :
CONTINUOUS WITHDRAW
B 4306 | NOT COMPLETED ON r <+
Wo) s 8 | CONTINUOUS 4303 | 47
1101,102, | REFERENCE ROD
B 11204,1303| POSITION A A8
A-B
8 | 3804 |ROD POSITION k=B A=B
A-B=C (WO) —»]
3 | CONTINUOUS WITHDRAW 4306 | 43
=>lCsP=0 mm NOT COMPLETED
ROD SELECTED
8 4302 | CONTINUOUS WITHDRAW ON
A-B B | SETTLE 4307 47
A-B<D |—WO)
D,SP=25 mm

A

CHANNEL
TYPICAL OF CHANNEL B

CONTINUOUS WITHDRAWAL LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 43 of 87)
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I N P U T o U T P
REF SIGNAL COND— Loeic SIGNAL | REF
& cLass| S DESCRIPTION o CLASS DESCRIPTION iy -
ROD INSERT .
8 2001 | pERMISSIVE ON L
B8 1009 | EMERGENCY INSERT ON L [ <
B 3803 | ROD FULL IN ON T\ ( ( {Z}——j—(wm s B | INSERT 4401 | 48,50
B 3808 |ROD SELECTED ON R
RCIS IN CONTINUQUS
B | 0703 ||NSERT ORIVE MODE ON
ROD SELECTED
B | CONTINUOUS INSERT 4402 | 44
B 1304 | INSERT ON
B 1306 | CONTINUOUS ON :
CONTINUOUS INSERT 1
B | 4406 | Ko7 COMPLETED ON l/ iy
Wo)—> S B | CONTINUOUS 4403 | 47
L+
1101,1102, | REFERENCE ROD N
RAPI | B 11204,1303| POSITION 1A 84
8 3804 | ROD POSITION o8 A=B 182
B-A2C wor—=I ¢
B CONTINUQUS INSERT 4406 44
[FoLesP=o mm R NOT COMPLETED
ROD SELECTED
8 4402 | CONTINUOUS INSERT ON
B-A B | SETTLE 4407 47
B-A<D [—woO S
":9 D,SP=25 mm R

CHANNEL A

TYPICAL OF CHANNEL B

CONTINUOUS INSERT LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 44 of 87)
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v6G-Lc

I' NP U T ouU TP UT
Losic
REF SIGNAL COND— SIGNAL | REF
S |cuass| S'GY DESCRIPTION o CLASS DESCRIPTION ™ o
B 3803 | ROD FULL N ON T{Zl——
B 1008 | ROD SELECTED ON | . B | SCRRI INSERT 4501 | 4547
I R
8 1007 | SCRRI CONDITION EXISTS ON wo)
SCRR! INSERT
B | 4507 | \OT COMPLETED ON
SCRRI UPDATE
8 2301 | BERMITTED oN :I:‘_, UPDATE
SCRRI TARGET POSITION LoGic
B8 2303 | JPDATE REQUEST ON ok
o | 2304 |NEW SCRR L
TARGET POSITION SCRRI
TARGET A
8 3804 | ROD POSITION ON POSITION
MEMORY B-A>C [— WOl
C.SP=@ mm SCRRI INSERT
I B |NOT COMPLETED #507
B 4501 | SCRRI INSERT ON
B-A B | SETTLE 4508
B-A<D [-(WO)
[[PLD:sP=25 mm
5 | SCRRI TARGET 4509 | 25

¥ 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
TYPICAL OF CHANNEL B

POSITION ANSWER BACK

SCRRI EMERGENCY INSERTION &
SCRRI TARGET POSITION UPDATE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 45 of 87)
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I N P U T o uU TP U T
SIGNAL COND— Loeie SIGNAL | REF
A DESCRIPTION ion CLASS DESCRIPTION D o
3803 | ROD FULL N ON ~L—|X}—o
3808 |ROD SELECTED ON ( ‘} ; s 8 | EMERGENCY INSERT 4601 | 46,47
1009 | EMERGENCY INSERT ON (wo)«—izl
CONTINUOUS AR/ SCRAM
4604 | FoLLow NOT COMPLETED | OM
3814 | FULL—IN SET POINT ON —{A B- —i
3804 | ROD POSITION ON ={B A=B | B-A
B-AZ=C
olesP=0 mm CONTINUOUS ARL/SCRAM
[ B | FoLLow NOT COMPLETED | 4604 [ 46
4601 | EMERGENCY INSERT ON "
B-A B8 |SETTLE 4605 47
B-A<D |—WO s
"——‘:> D,SP=25 mm * R
CHANNEL_A

TYPICAL OF CHANNEL B

EMERGENCY INSERTION LOGIC

G66G-4C

Figure 7.7-3 Rod Control and Information System IBD (Sheet 46 of 87)
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966-4C

I N P U T Lo ou TP
REF |oLass| SieaAL DESCRIPTION oo CLASS DESCRIPTION SIGhAL | REF
Sl Bl x }— o B |STEP A 4701 | 54
B | 4003 |sTeP OoN
i o3 | roren i O wo B |NOTCH A 4702 | 54
8 | 4203 |NoTCH ON L
8 1001 | SCRRY RSERT h O B | EMERGENCY INSERT 4703 ‘;%.‘é?
B 4601 | EMERGENCY INSERT ON
B | 4303 |CONTINUOUS ON
O Wo) B | CONTINUOUS A 4704 | 54
B | 4403 |coNTNUOUS ON
B 3810 | SETTLE OoN
B 381 | SETTLE ON
8 4107 | SETTLE ON
B | 4207 |SETTLE OoN
B | 4307 |SETTLE ON Q B |SETTLE 4706 | 55
B | 4407 |SETTLE ON
B | 4508 |SETTLE ON
B | 4605 |SETTLE ON

CHANNEL A
TYPICAL OF CHANNEL B

INVERTER CONTROLLER
INTERFACE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 47 of 87)
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169-4C

N P U T Lo ouU TP UT
)
REE |cLass| SIONAL DESCRIPTION cone- CLASS DESCRIPTION SIGNAL | REF
8 3901 | WITHDRAW (STEP) oN [—=]
B 4101 | WITHDRAW (NOTCH) ON ——O—(WO) D B | WITHDRAW A 4801 | 49,55
t
B 4301 | WITHDRAW (CONT) ON [—=f
'\ [ NORMAL /EMERGENCY
B 4001 | INSERT (STEP) oN = ] B | ROD MOVEMENT A 4809 | 5153
B 4201 | INSERT (NOTCH) oN |—=
O—J—twm ) EJL B | INSERT A 4802 | 49,54
B 4401 | INSERT (CONTINUQUS) oN |—n] T f t
B | 4703 |EMERGENCY INSERT ON — [_[_} B | EMERGENCY INSERT 480 | 54
t
RAPL | B | 2803 |CHANNEL B BYPASSED OoN
B | CHANNEL B BYPASSED 4803 | 53,54
8 | 32061 | RACS—8 AUTO BYPASSED | o
WITHIN CHANNEL—A
100% INSERTION OR
B 1 LATCHED FULL IN 4604 | 24
[reED sw COUPLING CHECK COUPLING CHECK (OVER—
SENor| B (OVERTRAVEL SWITCH AcTivATED)| ON ( B | TRAVEL SW ACTIVATED) 4805 24
RssM| 8 BUFFER CONTACT ON B | BUFFER CONTACT 4806 | 24
100% INSERTION OR f
RSSM | B LATCHED FULL IN ON G
RssM | B 10% INSERTION OoN Lowe B [ROD SCRAM TME DATA * | 4807 | 24
MEMORY
RSSM | B 40% INSERTION OoN
RsSM | B 60% INSERTION oN *kk
RssM | B 0% INSERTION oN
ROD SCRAM DATA
RAPI | B REQUEST ON
REAL TIME CLOCK RSPC A
RAPI | B UPDATE REQUEST ON REALTIME
CLOCK
RAPI | B RAPI REAL TIME DATA oN ¥k
Rﬁ{i&é‘ D | BUFFER UPDATE 4808 55
LOGIC
& TIME TAGGED DATA BASED ON RSPC
REAL TIME CLOCK CHANNEL A

% RSPC REAL TIME CLOCK, SLAVE TO

MASTER CLOCK OF RAP| SYNCHRONIZED
TO RAPI CLOCK PERIODICALLY TO ASSUME
SMALL TIME SKEW BETWEEN UPDATES

TYPICAL OF CHANNEL B
*kkk  SCRAM TIME DATA MAY ALSO BE OBTAINED

VIA THE ALTERNATE DESIGN OF USING SCRAM
TIME TEST PANELS, SEE NOTE 5.

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

Figure 7.7-3 Rod Control and Information System IBD (Sheet 48 of 87)
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866G-iC

o uUu T P U T

I'N P U T
REF SIGNAL COND Loae SIGNAL | REF
& |cLass| SN DESCRIPTION N CLASS DESCRIPTION N i
UNSYNCHRONOUS
B 3804 | ROD POSITION DETECTION
ROD DRIFT CIRCUIT A
LA
B8 4703 | EMERGENCY INSERT ON | DETECTION :
B 4801 | WITHORAW oN ] 42}——:}—» LOGIC ’ B | DRFT DETECTION 4301 | 24
*
B 4802 | INSERT oN ] <=
! 1 NO_UNSYNCHRONOUS
LA—. ! B | DETECTION 4902 ] 54
ROD
i MOVEMENT | |
ROD MOVEMENT
FAILURE g | ROD MO 4903 | 24
DETECTION
LoGIC

| . 1

LA

CHANNE|
TYPICAL OF CHANNEL B

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

** ROD MOVEMENT FAILURE OUTPUT BECOMES HIGH WHEN ROD POSITION
DOES NOT CHANGE WHILE ROD MOVEMENT COMMANDS ARE PRESENT.

UNSYNCHRONOUS DETECTION LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 49 of 87)
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666G-4C

o U T P U T

I NP U T
REF SIGNAL COND— Locic SIGNAL | REF
o |cLass| S8 DESCRIPTION on CLASS DESCRIPTION ) i
ROD Aj PLACED N
B 3003 | NoP BYPASS ON
B 4703 | EMERGENCY INSERT ON
B | 2001 | BERSSVE o ]
L~ B |stop 5004 | 54
B8 5101 | RSPC SELF TEST FALURE | ON () wo
ROD WITHDRAWAL
B 1901 | RERMISSIVE oN < WO —=|
B 4001 | INSERT (STEP) ON
8 4201 | INSERT (NOTCH) oN CHANNEL A
B 4401 | INSERT {CONTINOUS) ON TYPICAL OF CHANNEL B

NOTE: THE FEASIBILITY OF THIS METHOD FOR BRAKE TESTING
NOT BEEN EMPRICALLY CONFIRMED. IF THIS METHOD

IS LATER DETERMINED NOT TO BE FEASIBLE, THIS 18D

WILL BE MODIFIED ACCORDINGLY.

BRAKE TEST AND STOP LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 50 of 87)
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009-4C

I' NP U T ou TP UT
REF SIGNAL COND-— Losie SIGNAL | REF
& |oass| Sion DESCRPTION OND CLASS DESCRIPTION N b
RSPC A
SELF B | RSPC SELF TEST FALURE | 5101 | 24,50
TEST
RAPI | B RESET A ON O
|
rsecal| B LOCAL RESET OoN D |RESET s02 | 55
—————— WO
*
B | 5505 |ic TROUBLE ON
B | 4703 |EMERGENCY INSERT ON = e shom
NORMAL /EMERGENCY
B | 4809 ON o
ROD MOVEMENT A ] — N\ b | ABNORMAL BRAKE 505 | 24
i } SOLENOID ENERGIZATION
t
BRAKE CURRENT
A | 5302 | SENSE SIGNAL A
A8 =Y BRAKE DISENGAGEMENT
B j—B—’ B | FALURE 5104 24
sp

* THIS PROVIDES AUTOMATIC RESTART CAPABILITY
IF EITHER ARI CONDITION,/SCRAM FOLLOW CONDITION
OR SCRRI EXIST.

CHANNEL A
TYPICAL OF CHANNEL B

DIAGNOSTICS AND
RESTART LOGIC

Figure 7.7-3

Rod Control and Information System IBD (Sheet 51 of 87)
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109-4C

N P U T ou TP U T
REF SIGNAL COND— Loeie SIGNAL | REF
er |cLass| SN DESCRIPTION oo CLASS DESCRIPTION D o
B | 5403 |sTeP ON 8 |step 5201 | 25
B | 5404 [noTen ON 8 | NoTcH 5202 | 25
8 | 5402 |contmuous ON B | coNTINUOUS 5203 | 25
8 5503 | SETTLE ON B |SETTLE 5204 | 25
8 5401 | EMERGENCY INSERT ON B | EMERGENCY INSERT 5205 | 25
B 5406 | INSERT OoN B | INSERT 5206 | 25
B 5502 | WITHDRAW ON B | WITHORAW 5207 | 25
8 | 5405 |sTop ON B |stop 5208 | 25
B 5802 | INVERTER TROUBLE ON B | INVERTER TROUBLE 5209 | 25

INVERTER CONTROLLER INVERTER CONTROLLER
B | 5505 | 7yrousLe ON B | TROUBLE 520 [ 25
TYPICAL OF *
A POWER SUPPLY IN
FCM—Aj B | FoM-A] HAS FALED 52 26
SELF TEST )

LoGic B | FCM-Aj IS OK 5212 26

¥ TYPICAL OF 205/NUMBER OF RSPCs PER FCM

CHANNEL A

TYPICAL OF CHANNEL B

IC_ AND FCM SIGNAL
TRANSFER TO RAPI

Figure 7.7-3 Rod Control and Information System IBD (Sheet 52 of 87)
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c09-4c

1IN P U T ou T P U T
REF SIGNAL COND- Locic SIGNAL | REF
sn |crass| ¥y DESCRIPTION loN CLASS DESCRIPTION D S
NORMAL /EMERGENCY ROD
B 4B09 | UOVEMENT CHANNEL A ON
BRAKE SOLENOID BRAKE
D POWER
4809(@) | NORMAL/EMRGENCY ROD ON ENERGIZATION SIGNAL B30T gty
MOVEMENT CHANNEL B J/
B | 4803(B) | CHANNEL A BYPASSED ON
B8 4803 | CHANNEL 8 BYPASSED ON —~——J
BRAKE_CURRENT
SENSE SIGNAL A | BRAKE CORRENT 5302 | 51
CHANNEL A
BRAKE CURRENT
BRAKE CURRENT
SENSE SIGNAL A 5303 | 518)
CHANNEL B SENSE SIGNAL

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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£09-4C

I'N P U T ou TP UT
REF SIGNAL COND— Loeic SIGNAL | REF
wr |oLass| S8 DESCRIPTION oND! CLASS DESCRIPTION > i
B 4810 | EMERGENCY INSERT A ON
SELEGTION
LoGIC
B | 4810 | EMERGENCY INSERT B ON { B | EMERGENCY INSERT 5401 | 52,57
DETAL A
8 4704 | CONTINUOUS A ON
{ E SEL(E)CTéON
LOGI
B | 4704B | coNTINUOUS B ON DETAL A B | continuous 5402 | 52,56
TEP ON
8 4701 | STEP A SELECTION
{ E 1 " Losic
B | 470%B) |STEP B ON DETAL A 8 |stmep 5403 | 52,56
B 4702 | NOTCH A ON
{ % | SELECTION
LOGIC
8 | 47028 | NOTCH B OoN peraL a ¥ B | NOTCH 5404 | 52,56
B 5004 |STOP A ON
{ E SELECTION
LOGIC
B | 50048) | STOP B ON DETAL A B |sToP 5405 | 5257
B 4802 | INSERT A ON
{ E SELECTION
LoGiC
B | 4802(B) |INSERT B ON CETAL A B | NserT 5406 | 52.56
NO_UNSYNCHRONOUS
B | %992 |pevecTion A ON [ [
NO_UNSYNCHRONOUS
B [ 49028 | NrdeTON B ON SELECTION
LoGIC
B 4803 RSPC—B BYPASSED ON DETAIL A
NO_UNSYNCHRONOUS
B | 4803@® |RsPc-A BYPASSED ON B | NErenmon 5407 | 57
B8 3808 | ROD SELECTED A ON
SELECTION
LOGIC
B | 3808® | ROD SELECTED B OoN GETAL A B | ROD SELECTED 5408 | 57

*  SEE DETAIL A ON SHEET 66

Figure 7.7-3 Rod Control and Information System IBD (Sheet 54 of 87)
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¥09-Lc

I N P U T ou TP UT
REF SIGNAL COND-— roeie SIGNAL | REF
S |cLass| S'G¥ DESCRIPTION o CcLASS DESCRIPTION i o
B | 4803® | RSPC—A BYPASSED ON ‘[
B 4803 | RSPC-B BYPASSED oN
B 4801 | WITHORAW A ON SELECTION
[ [ [{_. LoGIC
B | 480%®) | WITHDRAW B ON : DETAL A B | wiTHORAW 5502 | 52,56
B 4706 [ SETTLE A ON [ SELECTION
[ [ [ L o] Lodc
B | 4706(8) | SETTLE B ON [ [ ? DETAL A B |seTne 5503 | 52,57
B 5102 | RESET A ON SELECTION
[ [ LoGic —
B8 | 51028 |ReseT B ON f [ DETAL A 41 RTENE L | RESET FAILURE DISPLAY 5504 |LOCAL
B LOCAL RESET ON NOTE 1
Y
o ’
VALIDATION DETAL A
B ERROR (NOTE 7) | ON
CHANNEL A N 5152
B s508 | SHANGCL woTE 20 | ON [ B |IC TROUBLE 5505 | 915
CHANNEL B
B | 5509 | 7me out (NOTE 2) [ ON
N
NOTE 3
SELF _
TEST SELF TEST FAILURE
B POWER ON woTE 31| ON - ROGTINE L | oA oSS 5506 |LOCAL
B 4808 | BUFFER UPDATE, CH A ON [ [ counT wo) B | cHANNEL A TME OUT 5508 | 55
B | 4BOBIB) | BUFFER UPDATE, CH B ON L wo) B | CHANNEL B TIME OUT 5509 | 55

Figure 7.7-3 Rod Control and Information System IBD (Sheet 55 of 87)
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G09-4C

I N P U T o U T P U T
REF SIGNAL COND— Losie SIGNAL | REF
SH CLASS D DESCRIPTION ITION CLASS DESCRIPTION D SH
B 5502 WITHDRAW ON _
L :l—— B CONTINUOUS WITHDRAW 5601 57
B 5402 CONTINUOUS ON !
:}—— B CONTINUOUS INSERT 5602 57
}“* B STEP WITHDRAW 5603 57
B 5403 STEP ON .
:}—— B STEP INSERT 5604 57
B NOTCH WITHDRAW 5605 57
B 5404 | NOTCH ON |
B NOTCH INSERT 5606 57
B 5406 INSERT ON

Figure 7.7-3 Rod Control and Information System IBD (Sheet 56 of 87)
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909-4C

I NP UT o U T P U
REF SIGNAL COND— Loaic SIGNAL | REF
w D DESCRIPTION o CLASS DESCRIPTION N o

5408 | ROD SELECTED ON
5401 | EMERGENCY INSERT ON T\ * u P
5503 | SETTLE OoN (T\ cEmeRrE R |V P
5601 | CONTINUOUS WITHDRAW ON ( (L w P | i MOTOR <es 5701 | SMDM
5602 | CONTINUOUS INSERT ON ( ( (T\ X p [NOTE 8
5603 | STEP WITHDRAW ON ( ( ( (L Y P
5604 | STEP INSERT oN ( ( ( ( (T\ z P
5605 | NOTCH WITHDRAW ON ( ( ( ( ( (
5606 | NOTCH INSERT ON NOTE 4
D | BASE CUTOFF 5702 | SMDM
r{ZI—— L | STOPPED (LOCAL DISPLAY) | 5703 ic
:}—(wo) L | RUN (LOCAL DISPLAY) 5704 | IC
NOTE 6
NO_UNSYNCHRONOUS
5407 | pETECTION ON
NO OVER FREQ :!
LOCAL | DETECTION INOTE 4)| ON
% THIS SIGNAL TAKES PRECEDENCE OVER OTHER
SIGNALS IN THE PULSE GENERATOR LOGIC.
5505 | IC TROUBLE ON
5802 INVERTER TROUBLE ON /\
N_/
5405 | sTOP oN

Figure 7.7-3 Rod Control and Information System IBD (Sheet 57 of 87)
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209-4C

NP U T o u T P UT
REF SIGNAL COND— Loeie SIGNAL | REF
L |oLass| SoN DESCRIPTION o cLASS DESCRIPTION N 5
INVERTER TROUBLE
L | DISPLAY 5801 I
svom| B FUSE FAILURE N T\
swom | B ABNORMAL VOLTAGE OoN L ( O B | INVERTER TROUBLE 5802 | 52,57
swom | B OVER CURRENT ON r
( L | FUSE FAILURE DISPLAY ic
L | ABNORMAL VOLTAGE c
DISPLAY
L | OVERCURRENT DISPLAY i©

Figure 7.7-3 Rod Control and Information System IBD (Sheet 58 of 87)
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809-4C

CH A SIGNAL ()

CH B SIGNAL (1

CH B BYPASSED (1)

i

CH A BYPASSED {1}

j VALIDATED SIGNAL

VALIDATION SELECTION LOGIC (TYPICAL)

VALIDATION
ERROR

DETAIL 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 OUT 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/TROUBLE, AND

ON A CONTINUOUS 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 IS 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.

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
CONDITION, THE FAILURE CAUSING SUCH CONDITION SHALL BE
DISPLAYED.

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 "CRED" TO PRODUCE ONE
VALIDATION ERROR SIGNAL TO INDICATE IC TROUBLE.

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&IS DESIGN.

Figure 7.7-3 Rod Control and Information System IBD (Sheet 59 of 87)
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609-4C

I ATLM-A

SIGNAL TO PGCS TO STOP
ROD MOVEMENT REQUEST
WHILE 3—D MONITOR
DOWNLOAD IS BEING
PERFORMED

3D—MONITOR DATA
DOWNLOAD REQUEST
TO PMCS (C9N

MCPR SETPOINT
CALCULATION DATA

MLHGR SETPOINT
CALCULATION DATA

Al RFCS
FLOW
A2 INCREASE
BLOCK
A3 SIGNALS

ROD

BLOCK
SIGNAL

THESE FIVE SIGNSLS
ARE THE SAME SIGNALS
THAT ALSO ARE FED TO
MCPR ALGORITHM UNIT

ATLM TROUBLE

LPRM DATA (CSD B AND | BYPASSED LPRMS MORE THAN ALLOWED
(52X4) SUM AND s
3D DOWNLOAD COMPLETE AVERAGING
LOGIC
MANUAL 3D MONITOR =
DATA DOWNLOAD l
REQUEST (DO POWER
CHANGE
~{ MONITOR _
REACTOR POWER >LPSP ——4 CORE |/ APRM
FLOW -
- ALTM TR. #1
APRM (X4) -|- — 1
> NMS - =4 dr — 4 — 1 = ——
cs1 ) CORE FLOW (x4) NIERFAGE | npgy [ MCPR MODULE il
NMS LOGIC 1 MLHGR
NMS DIVISIONAL fress o MODULE
BYPASS (X4) 1 &
FLow MCPR MLHGR S
CONTROL RODS POSITIONS, —— ALGORITHM ALGORITHM ¥
COORDINATES AND UNIT UNIT ALTM TR 73
SELECTED RODS (RAPI-A] TRIP
= OUTPUT
THERMAL LIMITS DATA — |«
FROM 3D MONITOR - || 1 i MODUE
(MCPR ‘& MLHGR) ﬂALTM R, #2 ﬁ
— iteaccu- | II'T o=
3D DOWNLOAD ENABLE A-FACTOR OLMCPR [B,]EﬁgggR l ’i"ﬁg&éﬁg‘z LATED
1 MEMORY MEMORY TRIP |
! - i INSTANTANEOUS SETPONT 7
|11 | e L -
CALCULATED ——{—1 LPRM DATA
it Af MEMORY |
SETPOINT T n
MCPR CONPARATOR NT ] I MLHGR COMPARATOR UNIT L 7l‘ 1
T Y
1 1 @;
i | -
]
1
- —~{}-1—4
|
n !
SELF TEST ] s
ROUTINES &
LOCAL "OFF" SWITCH B I» INITIALIZE LOGIC - -
LOCAL "ON" SWITCH I HI LPRM SETTINGS| I :
il
FUNCTIONAL TEST REQUEST (I MEMORY T
(LOCAL, MANUAL) L
SETPOINT CALCULATION DATA
REQUEST (LOCAL, MANUAL)
MEASURED PLANT PARAMETTERS
(C12, C31, CB1, G31, N32)
PLANT PARAMETTERS  __{ | ____
USED BY 3D MONTOR  — | oo TEEEEEES =1 comp
ATLM CH B CALCULATED LT
SETPOINT RESULTS

ATLM CH B BYPASS STATUS ——{

RCIS ATLM
SUBSYSTEM BLOCK

Figure 7.7-3 Rod Control and Information System IBD (Sheet 60 of 87)
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0L9-4C

I N P U T o U TP U
REF SIGNAL COND— Losic SIGNAL | REF
EF |oLass| SN DESCRIPTION o CLASS DESCRIPTION N e
5 | BYPASSED LPRMs MORE 601 | 67
LPRM SUM, AVG AND LOGIC UNIT THAN ALLOWED
24 Bi + Ci + Di
i U 1
Bi +Ci +Di PROCESSED LPRM DATA
LPRM DATA |=1(4 [ ) * B | FoR MCPR CALCULATIONS | 6702 | 63
c5 (52X4, INCLUDES
BYPASS INFO) 4 4 4 4 B PROCESSED LPRM DATA 6108 64
SASB > >0 | FOR MLHGR CALCULATIONS
=== R INSTANTANEOUS
i ata e o B | o TANE 6103 | 63,64
NMS INTERFACE LOGIC UNIT
APRM PROCESSING
51 APRM DIV | UNIT
cs1 APRM DIV I sS4k
OR
>73
cst APRM DIV I = wol=—=>{ B |APRM o104 | 6283
ILPSP] REACTOR POWER IS 62,63
cs1 APRM DIV IV ey N B | REACTOR PO 6107 | 628
51 CORE FLOW DIV |
CORE FLOW
PROCESSING UNIT
cs1 CORE FLOW DIV I sS4 K
st CORE FLOW DIV i R
> /3
(WO)=={ B | CORE FLOW elo5 | 5283
c51 CORE FLOW DIV IV
NMS DIVISIONAL
€51 BYPASS DIV | ON
NMS DIVISIONAL
€51 BYPASS DIV ON
NMS DIVISIONAL TROUBLE AT LEAST 2 NMS
€51 BYPASS DIV i ON B | DIVISIONS ARE BYPASSED 6106 | 67
NMS DIVISIONAL
C51 BYPASS DIV v ON
FOR DETAILED LOGIC DESCRIPTION OF THIS
> FUNCTION BLOCK, REFER T0 NOTE 5.

LPRM, APRM, AND CORE

FLOW PROCESSING LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 61 of 87)
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L9-ke

I NP UT ou T P U
REF SIGNAL COND— Losie SIGNAL | REF
L |ovass| SN DESCRIPTION o CLASS DESCRIPTION N o
REACTOR POWER IS SIGNAL 70 PGCS/APR
8 6107 | ABOVE LPSP ON TO STOP AUTOMATIC PeCS/
POWER D | POWER CHANGE WHLE 30 [ 6201 |PSES
B 6105 | CORE FLOW CHANGE MONITOR DATA DOWNLOAD
MONTOR IS IN PROGRESS
3D MONITOR DATA PMCS
B 6104 | APRM AFLOW >25% D | DOWNLOAD REQUEST 6202 | "cqy
B 6307 | 30 DOWNLOAD COMPLETE ON APOWER >10%
8 | 6407 |30 DOWNLOAD COMPLETE | oON 8 | ATLM TROUBLE #1 6205 | 67
MANUAL REQUEST FOR 3D MCS
bo | B MONITOR DATA DOWNLOAD | N r D 6203 | crt con
L | 3D DOWNLOAD COMPLETE | 6204 | DOI
* FOR DETAILED LOGIC DESCRIPTION OF THIS
FUNCTION BLOCK, REFER TO NOTE 5.

3D—MONITOR DATA DOWNLOAD
REQUEST LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 62 of 87)
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42824

I N P U T ouTPUT
REF SIGNAL COND— Loeie SIGNAL | REF
EF | cLass| S DESCRIPTION oD: CLASS DESCRIPTION D oy
REACTOR POWER 1S .
B 6107 | ABOVE LPSP ON
SELF TEST AND
B 6605 | NTIALIZE COMMAND
B 6104 | APRM B |MCFR ALGORITHM YN 6304 | 66
*
B 6105 | CORE FLOW ALUCPR
UNIT
B 2401 | ALL RODS POSITIONS D[R T N ATA 6301 |LOCAL
PROCESSED LPRM DATA
B 6102 | P AL cULATIONS B | ATLM TROUBLE #2 6306 | 67
PMCS REGIONAL MCPR
fMcs| o DATA > B | 30D DOWNLOAD COMPLETE | 6307 | 62
SETPOINT CALCULATION
8 6604 | DATA REQUEST—-MANUAL ON
) 3D DOWNLOAD ENABLE ON
SELF TEST REOUEST FOR I
B 6610 | MCPR CALCULATED TRIP ON .
SETPONT DATA i i
CALCULATED [A—FACT0R| | OLMCPR J
R OINT MEMORY MEMORY
Af MEM
CALCULATED MCPR
B | SETPONT 6302 | 66
INSTANTANEOUS B>A
8103 OR B | MCPR TRIP 6303 | 67
LPRM DATA SR
MCPR ¥
6603 | HIGH LPRM SETTING COMPARATOR
UNI
FUNCTIONAL TEST
8613 | REQUEST ON
SELF TEST AND MCPR COMPARATOR UNIT
6605 | INITIALIZE COMMANDS B | MEF Tear REGULTS 6305 | 66
FOR DETAILED LOGIC DESCRIPTION OF THIS
FUNCTION BLOCK, REFER 1O NOTE 5.
MCPR LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 63 of 87)
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I N P U T Lo O U T P U
REF SIGNAL COND~ SIGNAL | REF
EF JcLass| SN DESCRIPTION ey CLASS DESCRIPTION N =
REACTOR POWER IS
B 6107 | ABOVE LPSP ON
SELF TEST AND
8 6607 | INITIALIZE COMMANDS ’
MLHGR ALGORITHM UNIT
B 6104 | APRM N B | MLMCR ALGORITAM | 6404 | 66
. MLHGR *
B 6105 | CORE FLOW ALLHCR
UNIT
B 2401 | ALL RODS POSITIONS N D | R SO TA 6401 |LOCAL
PROCESSED LPRM DATA '
8 6108 | FOR MLHGR CALCULATIONS g
S MLHGR DATA B | ATLM TROUBLE #3 6406 67
SETPOINT CALCULATION
B 6604 | SCTPONT CALCULATION ON B | 3D DOWNLOAD COMPLETE | 6407 | 62
PMCS | D 3D DOWNLOAD ENABLE ON
SELF TEST REQUEST FOR
B 66T | MHGR CALCULATED TRIP | OV
SETPOINT DATA
CALCULATED B—FACTOR Mp VALUE
R oINT MEMORY MEMORY
CALCULATED MLHGR
2 B | seTPONT 6402 | €6
B>A
6103 | NoTANTANEOUS > OR B | MLHGR TRIP 6403 67
C>A
MLHGR X
6672 | HIGH LPRM SETTING — COMPARATOR
UNIT
FUNCTIONAL TEST
6613 | ReqUEST ON
SELF TEST AND MLHGR COMPARATOR UNIT
B————————
6608 | (\ITIALIZE COMMANDS 1 B | SELF TEST RESULTS 6405 | 66
* FOR DETAILED LOGIC DESCRIPTION OF THIS
FUNCTION BLOCK, REFER TO NOTE 5.
MLHGR LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 64 of 87)
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I N P U T o U TP UT
REF SIGNAL COND~ Locic SIGNAL | REF
EF |cLass| SN DESCRIPTION N, CLASS DESCRIPTION N e
c12 FMCRD COOLING
——
NEMS LATER | WATER FLOW
SPp — |a-8|>c
cot LATER | FMCRD COOLING WATER |
PMCS FLOW USED BY 30-M
31
::::)
NS LATER | FEEDWATER FLOW
SP == |a-8|>C
cat LATER | FEEDWATER FLOW S
PMCS
31
NS LATER | FEEDWATER TEMPERATURE
sp —= |a-B| >C
co1 LATER | FEEDWATER TEMPERATURE =
PMCS :
CB1
e ———|
v LATER | RECIRCULATION FLOW
sp = |a-B|>C
91 ) 'SELF TEST COMPARATOR
 —|
ol LATER | RECRCULATION FLOW @ B |SE, 6501 | 66
N32
S oe————
Nz LATER | REACTOR PRESSURE
SP ==} |Aa-B|>C
con LATER | REACTOR PRESSURE e
PMCS
G31
 ————
o LATER | RWCU FLOW
‘ sP ={C |A-g|>C
cot
oS LATER | RWCU FLOW =
c51
e ———
NS LATER | APRM
SP = |a-8|>c
o1
i LATER | APRM
e LATER | SELECTED I.PRMs R
NEMS -
Sp == |a-8]>C
SELF TEST
ATO
ol LATER | SELECTED LPRMs ] COMPARATOR LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 65 of 87)
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{ NP U T ouU TP UT
REF SIGNAL COND— Loaic SIGNAL | REF
el |cLass| SieN DESCRIPTION oD CLASS DESCRIPTION D B
ATLM CH B MCPR
6302B) | CALCULATED SETPOINT A
ATLM CHANNEL B
2204 | BypASSED ON ﬁ sp =={c |a-g|>c
ATLM CH A MCPR
6302 | CALCULATED SETPOINT j B
ATLM CH B MLHGR ( )
5402(8) | CALCULATED SETPONT < A
SELF TEST
sP==1C |a-8|>c O—_" B | COMPARATOR TRP 6601 | 67
ATLM CH A MLHGR
6402 | CALCULATED SETPONT 8
SELF TEST COMPARATOR
6501 | TR 1 ON
MLHGR HIGH LPRM 5 | MLHOR HIGH LPRM o2 | oa
SETTING MEMORY SETTING DATA
LOCAL FUNCTIONAL TEST FUNCTIONAL TEST
PBS REQUEST ON B | REQUEST-MANUAL 6613 | 6364
MCPR HIGH LPRM MCPR HIGH LPRM
SETTING MEMORY 8 1 SETTING DATA 6603 | 63
LOCAL SETPOINT CALCULATION SETPOINT CALCULATION
pas | © DATA REQUEST s B | DATA REQUEST-MANUAL | 6604 | 63
MCPR ALGORITHM UNIT MCPR ALGORITHM UNIT SELF
8304 | SELF TEST RESULTS B | TEST & NTIALIZE COMMANDS | 6605 | 63
MCPR COMPARATOR UNIT SELF % MCPR COMPARATOR UNIT SELF]
5305 | SEIIF TEST RESULTS TEST B | TEST & NITIALIZE CoMMANDS | B608 | 63
MLHGR ALGORITHM UNIT T MLHGR ALGORITHM UNIT SELF
6404 | SELF TEST RESULTS INTIALIZE B | TEST & INITIALIZE commanps | 6607 | 64
MLHGR ALGORITHM UNIT MLHGR COMPARATOR UNIT SELF|
6405 [ SEIF TEST RESULTS = 8 |7EsT & NITALIZE CoMMANDS | 6608 | 64
SELF TEST & INITIALIZE
— "1 B |locic TRP 6603 | 67
_— TRIP SETPONT DATA
LocaL| 8 LOCAL “"ON" SWITCH ON
SELF TEST REQUEST
LocaL| B POWER SUPPLY ON B [FOR MUHOR CALCULATED 661 |} 64

% FOR DETAILED LOGIC DESCRIPTION OF THIS

FU N R .
NCTION BLOCK, REFER TO NOTE 5 SELF TEST COMPARATOR, HI LPRM
AND SELF TEST & INITIALIZE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 66 of 87)
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dIMav
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I N P U T LoGIC o uU T P UT
REF |oLass| SORAL DESCRIPTION conp- CLASS DESCRIPTION SIONAL [ REF
L |LocaL woicaToR 6701
8 B101 | pore THAN AL GWED ON J
B 6106 | [ Sons ARE BvpAcSED | ON ATLM FLOW BLOCK RFCS
D | SIGNAL TO 3 CHANNELS e70z | REC:
B | 6303 |mcer TRP ON T OF RFCS
B 6403 | MLHGR TRIP ON t T E 2 O 8 gl{;LNN/I\_LArgoRDAIVJVEELOW 6703 31
B 6601 | FoheARATOR TRP ON [ t bobt
8 6609 | SELF TEST & NTIALIZE on [ % 5 E E
[ L | LocAL moicATOR 6704
B | 6205 |ATLM TROUBLE #1 ON L | LOCAL INDICATOR 6705
B 6306 | ATLM TROUBLE #2 oN L | LOCAL INDICATOR 6706
B 6406 | ATLM TROUBLE #3 oN [ L | LocAL INDICATOR 6707
L | LOCAL INDICATOR 6708
B | ATLM TROUBLE 6709
ANN 6710
L | LOCAL INDICATOR 671
L | LOCAL INDICATOR 8712
L |LOCAL INDICATOR 8713
TRIP OUTPUT

MODULE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 67 of 87)
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ALL SIGNALS FROM
ROD ACTION AND
POSITION INFORMATION
(RAP) SUBSYSTEM

OF ROD CONTROL
AND INFORMATION
SYSTEM (RC&1S)
CHANNEL A

WITHDRAW ———— =

INSERT

CONTROL RODS POSITIONS

SELECTED ROODS ID

SELECTED SEQUENCE A/B

RWM CH A

REACTOR MODE SWITCH STATUS

INOP/BYPASSED RODS_STATUS

2—CRD SCRAM TEST MODE SELECTED

REACTOR POWER LEVEL STATUS

(LPSP)

RCIS IN SINGLE

RWM

DATA
PROCESSING
LOGIC

FUN(/;]NI%NAL
LOGIC PERMISSIVE

RWM GROUP RODS
WITHDRAWAL /INSERT
PERMISSIVE LOGIC
AND

2—-CRD TEST
WITHDRAWAL

LOGIC

SEQUENCE A
MEMORY

SEQUENCE B
MEMORY

2—CRD TEST
SEQUENCE MEMORY

RCIS IN GANG

RWM
SELF TEST

ROD WITHDRAWAL
PERMISSIVE

ROD INSERT PERMISSIVE

2—CRD SCRAM TEST ROD TO RAPI

WITHDRAWAL PERMISSIVES CHANNEL A

SELF TEST STATUS

RWM CH B

(SAME AS CHANNEL A)

RWM FUNCTIONAL
BLOCK DIAGRAM

Figure 7.7-3 Rod Control and Information System IBD (Sheet 68 of 87)
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819-ic

I NP U T o U TP UT
REF SIGNAL COND— Loeie SIGNAL | REF
EF |oLass| SN DESCRIPTION o CLASS DESCRIPTION > i
REACTOR MODE SWITCH
B | 0404 A ON G1-G4 GANG ROD
':E::Z; :gwm B | WITHDRAWAL INITIAL soo1 | 7374
I—’ CONDITIONS OK .
B | 0305 |5°pE| ow LPSP ON h_—
{
fo s
[ g | ci-64 cANG ROD INSERT | go0n | 7374
B8 0405 REACTOR MODE SWITCH ON INITIAL CONDITIONS OK 75,76
1S IN RUN [ -
§LC g | G164 SINGLE ROD NSERT | go0s | 7374
RCIS N GANG ROD 0] :l_.. INITIAL CONDITIONS OK 75.76
B | 0605 | pRIVE MODE OoN [ 1 l [
6666 j_. G1-G4 SINGLE ROD 7374
N SNGEROD [ [ Hé——— B | WITHDRAWAL INITIAL 6g04 | 2274
CONDITIONS OK .
B 0604 | HRIVE MODE ON
L{—[—* 77.78
C5-G10 GANG ROD INSERT .
RCIS IN ROD [t =1 B | KITIAL CONDITIONS OK 6905 (7980
B 0707 | |NSERT MODE ON [
RCIS IN ROD
8 0708 | WITHDRAWAL MODE ON
G5-G10 GANG ROD 77.78
:}—— B | WITHDRAWAL INITIAL 6906 | 79.80
CONDITIONS OK 8182
{——* G5-GI0 SINGLE ROD 77.78
}— B | WITHDRAWAL INITIAL 6907 | 79:80
¢ CONDITIONS OK 81,82
:l—~ g | co-c10 sNGLE RoD SERT| go0s | Tame
INITIAL CONDITIONS OK 98

RWM INITIAL CONDITIONS
GENERATION LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 69 of 87)
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I NP U T o U TP UT
REF SIGNAL COND— Loeie SIGNAL | REF
EF |oLass| SN DESCRIPTION o CLASS DESCRIPTION g i
RWM ROD POSITION DATA
PROCESSING AND LOGIC UNIT
B | ALL G1 RODS FULL-IN 7001 | 7274
7274
B | ALL G1 RODS FULL—OUT 7002 .
SEQ A 75,76
* 72,73
VEM B |ALL 62 RODS FULL-IN 7003 | 7273
B | ALL 62 RODS FuLL-OUT 7004 | 7273
72,73
SE0 B B | ALL G3 RODS FULL—IN 7005 | 7352
MEM
B | ALL G3 RODS FULL-OUT 7006 | 7273
72,73
B | ALL G4 RODS FULL-IN 7007 | 7273
POSITION 72,73
PROGESSING 8 | ALL G4 RODS FULL-OUT 7008 | 7273
B | ALL G5 RODS FULL-N 7003 | 72
B_ | ALL G6 RODS FULL-IN 701 72
207D B_ | ALL G7 RODS FULL—N 7013_| 72
TEST B__| ALL GB RODS FULL—N 7015 | 72
MEM B | ALL G9 RODS FULL—IN 7017 72
B 0606 | SEQUENCE A SELECTED ON &AL GI0 RODS FULL_IN T
B__| ALL G5 RODS >957 mm 7021 | 72
B | ALL G5 RODS >957 mm 7022 | 72
B 0607 | SEQUENCE B SELECTED ON B__ | ALL G5 RODS >914+10 mm| 7025 | 72
B__| ALL G6 RODS =91410 mm| 7026 | 72
B__|ALL G7 RODS >914+10 mm| 7031 | 72
B | ALL GB RODS >914+10 mm| 7032 | 72
B | ALL GI RODS 291410 mm| 7033 | 72
B |ALL G10 RODS >914410 mm| 7034 | 72
N\ N N 4% % v % Vr

*  THE CONTENTS OF THESE TWO SEQUENCE
MEMORIES ARE THE SAME AS THOSE ON

SHEET 10.

CONTINUED ON SHEET 71

RWM ROD POSITION
PROCESSING LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 70 of 87)
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I N P U T o uUu T P UT
COND LoGic SIGNAL REF
REFlcLass| SIGNAL DESCRIPTION OND - CLASS DESCRPTION N PSS
RWM ROD POSITION DATA
PROCESSING AND LOGIC UNIT
—={ 8 NO ROD IS SELECTED 7158 | B3,84
—=i B G1 RODS ARE SELECTED 7135 73
B8 2401 | ALL RODS POSITIONS |—=! B | ARODWN G5 SELECTED 7136 73
P ORS‘])T‘?ON —= B__| G2 RODS ARE SELECTED 7137 74
PROCESSING =1 B A ROD IN G2 IS SELECTED 7138 74
-] B G3 RODS ARE SELECTED 7139 75
B 3004 BYPASSED RODS STATUS [~ o= B A ROD N G3 IS SELECTED 7140 75
a o00e | RCIS N SINGLE ROD o |~ B | G4 RODS ARE SELECTED 7141 76
DRIVE MODE |—={"B [ ARoOD N G4 IS SELECTED 7142 76
5 o605 | RCS IN GANG RoD on | —={ B | c5 RODS ARE SFLECTED 7143 77
DRIVE MODE = B A ROD IN G5 IS SELECTED 7144 77
= B G6 RODS ARE SELECTED 7145 78
B 1003 | SELECTED GANG |—w{ B [ oo n 65 5 sELECTED 7146 78
| S— B A GANG IN G7 IS SELECTED 747 79
] B A ROD IN G7 IS SELECTED 7148 79
| =] B | A GANG W G8 IS SELECTED 7149 80
B 2416 | SELECTED ROD |—= B | AROD NGB IS SELECTED 7150 80
= B A GANG N G3 IS SELECTED 7151 81
——{ B A ROD IN G9 IS SELECTED 7152 81
RCIS N ROD AR AN —= B | A GANG N G0 IS SELECTED 7153 82
B | 0707 | NSFRT MODE ON | «{ B | AroDmN GO IS SELECTED 754 | B2
= 8 SELECTED RODS COORDINATES 7155 B5
[ B SELECTED ROD FULL—OUT 7156 85
LEADING/ TRAILING SELECTED DUAL RODS ARE
B | o7os |ROS R ROD woDE ON Al [ RODS POSITION 1 B |Ful—our 787 1 8BS
DIFFERENCE
DETECTION 7374
LOGIC LEADING/ TRAILING RODS 75,76
B | POSITION DIFFERENCE 7127 | 7980
VIOLATICN 8182
1~G10
UWD/INS STATUS
ROD GROUP —
SFQUENCE B | O SAUENCE 7128 | 7278
CONTROL .
SELECTED ROD WD/INS
B SEQ OK 7129
CONTINUED FROM SHEET 70
21-420

RWM ROD POSITION
PROCESSING LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 71 of 87)
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NP U T Lodc ou TP UT
I
REF SIGNAL COND— SIGNAL | REF
EF lcLass| SION DESCRIPTION OND, CLASS DESCRIPTION o i
B | 7009 |65 RODS FULL-N OFF
B 701 | G6 RODS FULL-N OoN
B | 7013 |67 Rops FuLL-IN ON .
[ 1 B | G5-G10 RODS FULL-IN 7201 | 7274
8 | 7015 |68 RoDS FULL-IN OoN [ | —! '
8 | 7017 |69 RODS FULL-N OoN [
B | 7019 |G RODS FULL-IN OoN
Smer
G5 RODS PARTIAL
] [ B | INSERT PERMISSIVE 7205 | 77
B | 7021 |ALL 65 RODS 5957 mm OoN r
G6 RODS PARTIAL
B 7022 | ALL G6 RODS >957 mm ON B | INSERT PERMISSIVE 7208 78
1
GO & G10 RODIS) WD/INS
8 7025 | G5 RODS 2= 914+10 mm ON — —|Z}——‘ﬁ O—— B | PERMISSIVE ENABLE 7202 | 8182
B | 7026 |G6RODS = 914+10 mm ON —!
B | 703 |67 RODS = 914210 mm oN I~
B | 7032 |c8 RODS 2 914210 ram oN N |
G7 & GB ROD(S) WD/INS
5 L‘___D* B | PERMISSIVE ENABLE 7204 17980
3
B | 7033 |co RoDS > 914410 mm oN L~ -
B | 7034 |ocwRODS = 914210 mm | ON N
B | 7002 |61RoDS FULL-OUT ON
B | 7004 |62 RODS FULL-OUT ON 77.78
] B |G1-G4 RODS FULL-OUT 7203 | 7980
8 7006 | G3 RODS FULL—OUT ON 8182
B | 7008 | G4 RODS FuLL-OUT oN
B | 7001 |o1RODS FULL-IN ON
8 | 7003 |2 RODS FULL-IN oN — ——b—> 8 [ AtL RoDS FULL-IN 7207 | 85
1
B | 7005 |63 RODS FULL-N ON —
B | 7007 |c4 rRoDS FULL-I OoN

ENABLE, FULL—IN, AND
FULL—-OUT LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 72 of 87)
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I N P U T c U T P U T

dIMav

LOGIC

cLass| SIGNAL DESCRIPTION cono- CLASS DESCRIPTION

REF

SIGNAL REF
SH D

SH

G1-G4 SINGLE ROD WD

/ UOIsiney 5g6/95VSC

8 6904 | |\ITIAL CONDITIONS OK ON
LEADING/ TRAILING ROD
8 7127 | pos DIFF VIOLATION ON X I -
B 7136 | A ROD IN G11S SELECTED | ON ¢ O—-— B | S oICLE ROD WD 7301 | 83
o e——
B 7135 | GI RODS ARE SELECTED ON C L—IU‘——:]-——
[ ] v
G1—G4 GANG ROD WD
8 6901 ON
INITIAL. CONDITIONS OK [ ( :' A d o
G1-G4 SEQUENCE *’ngr—
B 7128 | wp/INs OK ON l bl ]ﬁ
B | 7005 |ALL G3 RODS FULL-IN ON [ [ [
8 | 7007 |ALL G4 RODS FULL-N ON [ [ j
G1 RODS GANG WD
B 7302 | 83
PERMISSIVE
8 | 7003 |ALL 62 RODS FULL-IN OoN I~ :D—’
[ [ NV
B | 7004 |ALL 62 RODS FuLL-OUT ON { [ [
B 7006 | ALL G3 RODS FULL-OUT ON
[ [ [ B K Y ——
8 | 7008 |ALL G4 RODS FULL-oUT | ON [ [ [ you :}
W —
B 7201 | ALL 65-G10 RODS FULL-IN| ON I e—
e
— oveanllnuy
- g | G1 RODS GANG INSERT 7303 84
™ PERMISSIVE
8 6902 | G1-G# GANG ROD NS on
INITIAL CONDITIONS OK sUSe =l
] S N —
—
CHr }O
G1 SINGLE ROD INSERT
B 7304 | 84
B 5903 | G1-G4 SINGLE ROD NS oN PERMISSIVE
INITIAL CONDITIONS OK }”

G1 ROD(S) WD/INS

PERMISSIVE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 73 of 87)
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N P U T Looc ou TP UT
REF SIGNAL COND— SIGNAL | REF
& [oLass| SIoN DESCRIPTION oo CLASS DESCRIPTION NAL | RET
GI—G4 SINGLE ROD WD
B | 6904 | yiAL CONDITIONS OK ON
LEADING/ TRAILING ROD
B 7127 | pos DIFF VIOLATION ON
r— —
B | 7138 |ARODIN G2 IS SELECTED | ON LA O—— B |S2.ONGLE ROD WD 7401 | 83
] 7137 | G2 RODS ARE SELECTED ON %T—F—}_' 1 j—.
]
G1-G4 GANG ROD WD
8 5901 | \yTiAL CONDITIONS OK ON [
I— e
o | 718 |GtG# SEQUENCE o »—'u\—f\v—j_
WD/INS OK seel
o\
B | 7005 |ALL 63 RODS FULL—N oN )
1
-
B | 7007 |ALL G4 RODS FULL-N OoN 2 RODS GANG WD
B 7402 | 83
B | 7001 |ALL &1RODS FULL-N oN PERMISSIVE
1o Ht
B | 7002 |ALL 61RODS FULL—OUT ON (
B | 7006 |ALL G3 RODS FULL—OUT | ON
L hq Lo
8 | 7008 |ALL G4 RODS FULL-oUT | ON ey }
([ Y-
B | 7200 |ALL 65-GI0 RODS FULL-N| ON 31
]
‘ [ j iy — G NG INSERT
2 RODS GAl
}—= B 7403 | 84
G1—G4 GANG ROD NS 1 PERMISSIVE
B | 8902 | 4riAL CONDITIONS OK ON Y
See
kA
Nl
L
| LA
] G2 SINGLE ROD INSERT
7404 |84
8 | 6903 | Gi-6# SINGLE ROD INS o B | PERMISSIVE 8
INITIAL CONDITIONS OK -
|

G2 RODIS) WD/INS
PERMISSIVE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 74 of 87)
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ve9-le

I'N P U T Lok O U TP UT
REF SIGNAL COND— SIGNAL | REF
o |oLass | SN DESCRIPTION o CLASS DESCRIPTION o £
G1-G4 SINGLE ROD WD
B 6904 | |TIAL CONDITIONS OK ON
LEADING/TRAILING ROD
B 7127 | pos DIFF VIOLATION ON } -
:l ! G3 SINGLE ROD WD
B8 7140 | A ROD N G3 IS SELECTED | ON [ O—— B | SERMisaVE 7501 | 83
B 7138 | 63 RODS ARE SELECTED ON u\——j————
D
G1-G4 GANG ROD WD [
B | 690! | AL CONDITIONS OK OoN [ — AL o
g 7128 | G1-G4 SEQUENCE oN | b
WD/INS OK ‘ e I—
Y
B 7001 | ALL G1 RODS FULL-IN ON [ [ [
B 7003 | ALL G2 RODS FULL-IN ON :l 3 RODS GANG WD
B 7007 | ALL G4 RODS FULL-IN ON [ [ [ ?  [PERMSSIVE [l
. I~
B 7008 | ALL G4 RODS FULL—-OUT ON [ N
B 7002 | ALL G1 RODS FULL—QUT ON
] L
[ | | ]
B 7004 | ALL G2 RODS FULL—OUT ON [ { e j—
L
B 7201 ALL G5-G10 RODS FULL—IN ON M
- -
o ——
G3 RODS GANG INSERT
— }— B 7503 | 84
8 6902 | G1=G4 GANG ROD INS oN N, PERMISSIVE
INITIAL CONDITIONS OK L=
\_r\_/\_z\_-—J
-
— Lt l——'
- g | G3 SINGLE ROD INSERT 7504 | 8a
8 6003 | G1=G# SINGLE ROD NS oN : ) = PERMISSIVE
INITIAL CONDITIONS OK }
G3 RODI(S) WD/INS

PERMISSIVE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 75 of 87)
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Ggc9-ic

I NP U T o U T P
REF SIGNAL COND Losic SIGNAL | REF
% [oLass| SN DESCRIPTION N, CLASS DESCRIPTION AL REF
G1-G4 SINGLE ROD WD
B | 6904 | \TIAL CONDITIONS OK ON
LEADING/ TRAILING ROD
B 7127 | pos DIFF VIOLATION ON :’_’
j——" 1 G4 SINGLE ROD WD
8 7142 | A ROD IN G4 iS SELECTED | ON T ¢ LI A O—— B | SERVISoNE 7601 |83
8 7141 | G4 RODS ARE SELECTED ON L ( \_fux_—:]_—
l____—. Y 7 N
G1-G4 GANG ROD WD
B 6901 | pTIAL CONDITIONS OK ON — o
B 7128 | G164 SEQUENCE ON |1 N S
WD/INS OK e |—
|
B 7001 | ALL G1 RODS FULL-N ON [ { [
B | 7003 |ALL G2 RODS FULL-IN ON :l
0 ! s |4 RoDS GANG WD 7602 | 83
B | 7005 |ALL G3 RODS FULL-IN ON PERMISSIVE
(L[ @3 -
B | 7006 |ALL 63 RoDS FuLL—oUT | oON [ [
8 | 7002 |ALL G1RODS FULL-OUT ON
(L0 Ea e S BU NS
B8 | 7004 |ALL 62 RODS FULL-OUT | ON [ L[ ‘ Y j—
LA ]
B 7201 | ALL G5-GI0 RODS FULL-IN| ON 31
| —
{ ] oSe el ey
O_, 5 | G4 RODS GANG INSERT 7603 | 84
s | e902 |GI=C# GANG ROD IS o PERMISSIVE
INITIAL CONDITIONS OK N —
Nt
U N
N N N Nt
L ——
| ! e N
G4 SINGLE ROD INSERT
B 7604 | 84
3 | so03 |GI-G# SINGLE ROD INS on — O—“ PERMISSIVE
INITIAL CONDITIONS OK —
i
G4 RODIS) WD/INS

PERMISSIVE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 76 of 87)
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92¢9-4c

I NP U T Looic ouU T P U T
REF SIGNAL COND— SIGNAL | REF
M lcLass| SN DESCRIPTION o CLASS DESCRIPTION AL | REE
G5—G10 GANG ROD
8 6905 | wh INITIAL COND Ok ON
» . G5 RODS GANG WD
B | 7203 |61-64 RODS FuLL—OUT oN B | Some 7701 | 83
s 5907 | G5-G10 SINGLE ROD WD on N ( a | 65 SINGLE RoD WD 7702 | 83
INITIAL COND OK |: o PERMISSIVE
B 7143 | 65 RODS ARE SELECTED | ON (
B 7144 | A ROD IN G5 IS SELECTED | ON )
] G5 RODS GANG INSERT
B 7703 | 84
B 5005 | G5—GI0 GANG ROD INS ON N L PERMISSIVE
INITIAL COND OK 7
G5 RODS PARTIAL 5
B 7205 | INSERT PERMISSIVE ON 7
— G5 SINGLE ROD INSERT
| ] B | pErvissIVE 7704 | B4
65—G10 SINGLE ROD NS
B 6908 | iTIAL COND OK ON

G5 RODS WD/INS
PERMISSIVE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 77 of 87)
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129-4c

N P U T ouU TP U T
REF SIGNAL COND— Lo SIGNAL | REF
& lcLass| SN DESCRIPTION o CLASS DESCRIPTION N i
G5-G10 GANG ROD
8 6906 | wp INITIAL COND OK ON
! G6 RODS GANG WD
8 | 7203 |Gi-G4 RODS FULL—OUT OoN ] B | SERaDs & 7801 | 83
G5—G10 SINGLE ROD WD N ( 1 G6 SINGLE ROD WD
B 6907 [ INITIAL COND OK ON ( > || B | PERMISSIVE 7802 4 83
B 7145 | G5 RODS ARE SELECTED | ON
B 7146 | A ROD IN G6 IS SELECTED | ON )
j G6 RODS GANG INSERT
B 7803 84
B 6905 | G5-G10 GANG ROD INS oN 5 PERMISSIVE
INITIAL COND OK
G6 RODS PARTIAL
8 7206 | INSERT PERMISSIVE ON r [
G6 SINGLE ROD INSERT
l ™1 B | PeRMISSIVE 7804 | B4
G5-G10 SINGLE ROD INS
B [ 6908 | \miAL conp ok ON

G5 RODS WD/INS
PERMISSIVE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 78 of 87)
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829-ic

INITIAL CONDITIONS OK

I NP U T ouTGPUT
REF SIGNAL COND Loeic SIGNAL | REF
e cLass | SN DESCRIPTION N CLASS DESCRIPTION NAL - [REF
LEADING/TRAILING ROD
8 7127 | pos DIFF VIOLATION ON X ‘
G5-G10 GANG ROD
B 6906 | wp INITIAL CONDITIONS ok | ON E
B | 7203 |c1-64 RoDS FULL-OUT ON
G7 RODS GANG WD
[ =1 B |PerMssIvE 7901 (83
G7 & GB RODIS) WD/INS [
B [ 7204 | prRMISSIVE ENABLE ON
B 7147 | A GANG IN G7 IS SELECTED| ON [ [
B | 748 |ARODNG7ISSELECTED | ON [— $—p—p ¢ - 7 SNGLE ROD WD
8 7902 | 83
B 6907 | G5-G10 SINGLE ROD WO oN 5§ 4 ( - PERMISSIVE
INITIAL CONDITIONS OK 4
[ ] G7 RODS GANG INSERT
| B | PERMISSIVE 7903 | B4
G5-G10 GANG ROD INS E
8 6905 | TIAL CONDITIONS OK ON
1 G7 SINGLE ROD INSERT
T B | PERMISSIVE 7904 | 84
5 | eo0m |G5-GI0 SINGLE ROD INS on

G7 RODS WD/INS
PERMISSIVE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 79 of 87)
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629-4C

IN P U T ouT P UT
REF SIGNAL COND— Loeic SIGNAL | REF
U |oass| SieN DESCRIPTION oD CLASS DESCRIPTION i i
LEADING, TRALING ROD
B8 7127 | pos DIFF VIOLATION ON —J
G5-G10 GANG ROD WD
8 6906 | |\ImiAL CONDITIONS OK ON E
8 | 7203 |Gc1-G4 RODS FULL—OUT OoN
] g |8 Rrops cane wo soot | 83
- PERMISSIVE
G7 & GB ROD(S) WD/INS
B | 7204 | BERMISSIVE ENABLE ON
B 7149 | A GANG IN GB IS SELECTED| ON [
B 7150 | A ROD N GB IS SELECTED | ON
( C g | GB SINGLE ROD wD 8002 | 83
s 5907 | G5-C10 SINGLE ROD WD oN [ ¢ |t PERMISSIVE
INITIAL_CONDITIONS OK C [
GB RODS GANG INSERT
B | PERMISSIVE 8003 | B4
G5-GI0 GANG ROD INS E %
B 6905 | NITIAL CONDITIONS OK ON 7
G8 SINGLE ROD INSERT
B | PERMISSIVE 8004 | B4
G5—G10 SINGLE ROD INS
B | 6908 | |NiTIAL CONDITIONS OK ON

GB RODS WD/INS
PERMISSIVE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 80 of 87)
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0€9-4C

INITIAL CONDITIONS OK

NP U T ou TP UT
REF SIGNAL COND— Lo SIGNAL | REF
& |oass| SeN DESCRIPTION o CLASS DESCRIPTION D o
LEADING/TRAILING ROD
B 7127 | pos DFF VIOLATION ON lz’_‘
G5—G10 GANG ROD WD
8 6906 | \ITIAL CONDITIONS OK ON
B | 7203 |ci-G4 RODS FULL—OUT ON
1 g |2 rops cang wo a0 | 83
PERMISSIVE
69 & G10 ROD(S) WD/INS
B | 7202 | pERMSSIVE ENABLE ON
B 7150 | A GANG IN G9 IS SELECTED| ON
B 7151 | A ROD IN G Is SELECTED | on
AT TR P
8 6907 | G5-G10 SNGLE ROD WD oN ¢ C g
INITIAL CONDITIONS OK ( [ [
E 1 G9 RODS GANG INSERT
? T B [Pervissive 8103 | 84
G5-G10 GANG ROD INS L q
B | 6905 | mAL CONDITIONS OK ON -
] G9 SINGLE ROD INSERT
] B | PERMISSIVE 8104 | B4
5 | 6g08 | G5-GI0 SNGLE ROD WS on

G9 RODS WD/INS
PERMISSIVE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 81 of 87)
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1€9-kC

N P U T Lo O uUTPUT
REF SIGNAL COND— SIGNAL | REF
& JoLass| SN DESCRIPTION o CLASS DESCRIPTION N i
LEADING/TRAILING ROD
8 7127 | pOS DIFF VIOLATION ON
G5-GI0 GANG ROD WD
B 6906 | \iTIAL CONDITIONS OK N E
B 7203 | G1-G4 RODS FULL-OUT oN
C | g | w0 RODS GANG WD 8201 83
[ | PERMISSIVE
G9 & GI0 RODIS) WD/INS
B 7202 | pERMISSIVE ENABLE ON
B 7153 | A GANG IN GIO IS SELECTED ON [
B 7154 | A ROD IN GIO IS SELECTED | ON
e el R I T L [
B 6907 | G5-G10 SINGLE ROD WD oN [ ¢
INITIAL CONDITIONS OK [ [
E ! G10 RODS GANG INSERT
| B | PERMISSIVE 8203 | B84
65-G10 GANG ROD INS E E
8 6905 | |iTIAL CONDITIONS OK ON
[ ] G10 SINGLE ROD INSERT
) B | PERMISSIVE 8204 | 84
8 5908 | G5-CI0 SINGLE ROD INS on

INITIAL CONDITIONS OK

G10 RODS WD/INS
PERMISSIVE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 82 of 87)
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I N P U T Locc o U TP UT

REF | cLass| SIGNA DESCRIPTION coND - CLASS DESCRPTION SIGNAL | REF
o [ ||
o | o | |
o [ [B0BE*® |
o [ |RABITT |

B |RwM ROD WD PERMSSIVE | 8301 | 18
o | wo [SEBET | o
BT
o [ oo [SBEE| on
B | 7158 |NOROD IS SELECTED oN

]

RWM ROD WD
PERMISSIVE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 83 of 87)
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£€9-1c

I' N P U T 0O U T P U T

REF SIGNAL COND- Locie SIGNAL { REF
SH CLASS D DESCRIPTION TION CLASS DESCRIPTION D SH

o | e [RRSE | on

o | oo (SRR | o

o | R | o

o | [ REES |an

o | o SR | on

° o ggRaggI'_VEEROD - > () B RWM ROD INS PERMISSIVE 8401 20

o | o (SR o ~

o [ o [SEENCRS [ on

8 0403 mEARg:_'SgLMODE SWITCH ON

8 7158 | NO ROD IS SELECTED ON

RWM ROD INS
PERMISSIVE LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 84 of 87)
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v€9-Le

I N P U T o u TP UT

LOGIC
REF SIGNAL COND— SIGNAL REF
sy |CLASS D DESCRIPTION \TION CLASS DESCRIPTION D SH

B 7207 | ALL RODS FULL-IN ON

L]

REACTOR MODE SWITCH ON

B | 0804 | pOD DRIVE MODE ON

SELECTED ROD IS
8 7156 FULL-OUT ON

o] - |
r‘i’
B | 0403
CRD STSS IN 2CRD/1CRD
8 0801 | SCRAM TIME TEST MODE ON B | MODE FOR SINGLE CRD 8501 | 19
SCRAM TIME TEST
CRD STSS IN COUPLING
B | 0802 | Fck MODE ON
RCIS IN SINGLE
jDJ

( — PERMBSIVE 1y REFL
RCIS IN GANG ROD P IN REFUEL
B | 0805 | pRive MoDE ON L ( L B | MODE FOR DUAL CRD 8502 ( 9
SCRAM TIME TEST
SELECTED RODS CRD
B 7155 | COORDINATES ON 2R
MEM
CHECK
SELECTED **
8 7157 | SELECTED DUAL RODS on
ARE FULL—OUT RODIS)
CHANGE
DETECTION
Locic
* RWM B RWM SELF—-TEST 8503 18,19
SELF—TEST FAULT/TROUBLE 20

*  THIS LOCIC GENERATES A HIGH OUTPUT
AS LONG AS THERE IS NO CHANGE IN THE

dIMav

/ UOIsiney 5g6/95VSC

COORDINATES OF SELECTED ROD(S), AFTER
ALL RODS FULL—IN" SIGNAL BECOMES LOW. RWM ROD WD PERMISSIVE LOGIC FOR

**  THIS LOGIC GENERATES A HIGH OUTPUT 1CRD/2CRD TEST & SELF-TEST LOGIC

WHENEVER THE "SELECTED RODS COORDINATES"
INPUT IS CONSISTENT WITH THE MEMORY
CONTENT AS DEPICTED ON SH 87.

Figure 7.7-3 Rod Control and Information System IBD (Sheet 85 of 87)
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SEQUENCE A SEQUENCE B
67 K 2 —_— 67 i T h
s——— 1 s 4 s K 63— {4 3 4 s
so———]2 1 2 1 2 1k 59 2 1 2 1 2] h
55 4 3 4 3 4 3 4 55 4 3 4 3 4 3
s —— | 2 1 2 1 2| H 51— 2 1 2 1 2 1 2
77— 13 4 3 4 3 4 3 47 4 3 4 3 4 3 4 3
43 1 2 1 2 1 2 1 2 a3— |1 2 1 2 1 2 1| H
39— 3 4 3 4 3 4 3 4 3 39— |3 4 3 4 3 4 3 4
33—| |2 1 2 ) 2 1 2 1 35—/ 1 2 1 2 1 2 1 2 1
31—/ 4 3 4 3 4 3 4 3 4 31— |4 3 4 3 4 3 4 3
27 Ly 2 1 2 1 2 1 2 H 27— |1 2 1 2 1 2 1| H
23 4 3 4 3 4 3 4 23 3 4 3 4 3 4 3 4
19 L1 2 1 2 1 2 H 19 L 1 2 1 2 1 Py
5 3 4 3 4 3 4 3 5 3 4 3 4 3 4
1 2 1 2 1 2 1 H n [H I P 1 2 1 2 H
7 [ 3 o H 7 L3 4 3 4 H
3 | 2 3 I 1| H
67 d sl h 67 s sh
es——{s] [sc| fac| [s | es—— - [s]| [ [s] K
so——— [s| [oe] [oc| [oe] [6] h 59 s [oe| [oe| [ee] joe| [sh
55— || [e8f |7c| |7c| [es| | 55 s| lee| [7c] leo| [7c] [ee| [s
s1————{6 [ foo| e8] fwc| [ss| Jwo| [sp4 st———{ [og] [eo| Jwoo[ Joof [eo] fuoe| 4
47 s| [es| [78] [sa| f[sa| |w8] les| |s 47— lee| || [ec] || [sc| [w| Jee
43 1 [woe[ o8| TJos| [ea| [ws] fes| |we| | a3——6| [ee| [oc] Jos| e8| [wc] | [s]y
39— [sc| [7c| [ea| [7a] [7al |ea| [7c| |asc sa—/[s| || les| [7a] [eal [7a| [s8] [7c| |s
3B —-15 aC 10C| 9A 10A 9A 10C ac 5 35 —— 9C 108 9A 10A| 10A SA 10B| 9C
si—| [ec| [7c| [sa| [7a] [7a] ea| |7c| Jec 3 5| [2c] les| |7a] [ea] [7a] e8| [7c] [s
27 LI Toe| [s8] [os| [oa| [os| [ea| [oe] H 27— | Joe| [oc] [e8] e8] |0 [ee] |6
23 l s| les| [78] [ea| [sa| [78] [s8| |5 23 I se| || [sc| |78} [ec| 1| [ee
19 | 6| [oo] [e8] [oc| [ee| [wo| |6 19 | e[ [oo| foo| fwoo| [ep] [wef H
5 || | e [7c] [7c| (e8] |0 15 Vst eel frol oo [7e| Jee| [®
n 0 6| |oe| [oc| [oe| [s] H n I 6| [oe| [ee| [ee| foe| s
7 I s| [ec| f[sc| s 7 L O B 6 x| |s| H
3 N O OO M i 5 P s s =T

LI |11 |
261014182226:5‘0:!'43842465054586266 2610141822263|03|43|B42465054586266

RWM SEQUENCE DATA — ROD GROUP

Ge9-ic

Figure 7.7-3 Rod Control and Information System IBD (Sheet 86 of 87)
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270°

DIVISION Heu # CR
A 1-25 50
B 26-51 51
c 52-77 52
D 78-103 52
o0
67 D oz 8 |22y A
63 {oofs3iss| i3] 3|15
59 i78[s3|ssles{m| 7| 1 [12|n[w][4 ]y
55 81184]|79 (10104 [87] 2 [16]20[w] 5| 7|1
51 [187|s2|85|80]e2 88 [103| 17 |23] 6 |8 |2 [
47 03|88 96 |83 86 [102] 80|82 18 | 22| o | 3 [24] 2123
43 |80]89[e7]io0{s9[s0|98|96] 14 [13]25]15 17| .6
39 90]90|78]93[94 95|90 11|97[24] 21|12 [ n]|10] 4]0 ]2s
35 |as|o1|a4|79|e2[30[44{45]51|20] 10| 5 [66]53|58]e5]50
31 |50|34|29|35|36|37|46]a0|71]75]es |69 |68]67[52[64 |73
27 L 3143[22]40|50|38[30]70[ 72|64 | 73] 74| 71]63 |54 ]
23 48|46 [29(28]34]47|43]56[63]78]60[57|70] 62|77
9 | T a1]27| 33| 31| 48|42} 7762 |66]54 5956 | 61 [
15 | [26]32}30[4a]45[41]27] 61|68 75]53[s8]55
n || Hao|35[36]37|26]32|s5]69[72]67]52H
7 | | | | Yao|2s[ss]s0]|60]s7]74H
3, ‘ Uaz]sa|sH c
180° |
2 6 10 14 1B 22 26 30 34 38 42 46 50 54 58 62 66

TOP VIEW
CONTROL ROD ASSIGNMENT TO HYDRAULIC CONTROL UNITS

920°

270°

A — A-SEQUENCE ROD {101 CONTROL RODS)
B — B—SEQUENCE ROD (104 CONTROL RODS)

o°
D delalsh A
dalelals|als][a]h
ela]elals]a]s]alsia]sh
slalelafe|als|a]s|a]{s]|a]s
als[als[als|a8]a]|B[a]B]aAH
alelals|alefale|ale{als|als]a
— selale]|als|a|s|a]B[a[s[a]s[a]B
Blalelalelals|als[a]ls[als]als]a]B
" [alsf{alelale|a|s]|ale]a]sia[s]a]B]A
" [elale|afelals]ala|als|a|n[afa]a]r
— Uelale|als|alslals]als]|als]aeP
alelalealalslals|als|ale|als]a
[Hala[alslals]a|ajals]als]|ald
| [BiAa[B|alBia|B|AajB|Aa|B]|A]|B
| IYalale|als|al|afals|ajal
11 [Hals|als]|ala|[al]
' Lelale ¢
B
1sn“| |
2 6 10 14 18 22 26 3o|34 38 42 46 50 54 58 62 66
TOP VIEW
CONTROL ROD SEQUENCE SEPARATION

0"

Figure 7.7-3 Rod Control and Information System IBD (Sheet 87 of 87)
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189-4C

NOTES:

1

ALL EQUIPMENT AND DEVICE NUMBERS SHOWN ON THIS DIAGRAM
ARE PREFIXED BY C12— UNLESS OTHERWISE NOTED.

REFER TO THE RCIS IBD {C11-1030) FOR ROD MOVEMENT CONTROL
LOGIC OTHER THAN HYDRAULIC SCRAM.

THE CRD SYSTEM SHALL BE DESIGNED IN ACCORDANCE WITH THE
DESIGN SPECIFICATION C12-4010

UNLESS OTHERWISE NOTED, ALL CONTROL SWITCHES SHALL BE
THREE-POSITION SWITCHES WITH ° CLOSE'-—"NORMA
SPRING RETURN TO “NORMAL" FROM "CLOSE" OR ° OPEN

BOTH VALVE POSITION INDICATION LIGHTS SHALL BE "ON" WHEN
VALVE IS NOT FULLY CLOSED OR NOT FULLY OPEN. RED LIGHT SHALL
BE "ON" FOR FULLY OPEN VALVE AND GREEN LIGHT SHALL BE "ON"
FOR FULLY CLOSED VALVED.

UNLESS NOTED OTHERWISE, THE STANDARD LOGIC CONVENTION
{LE.. ENERGIZE TO TRIP} IS UTILIZED IN THIS DIAGRAM.

THE TOTAL NUMBER OF TRANSFER POINTS USED IN THIS DIAGRAM IS 4.

THE SCRAM CIRCUIT DIAGRAM IS SHOWN WITH NORMAL "NO TRIP"
CONDITIONS OF OPERATION. TRIP CONDITIONS RESULT FROM LOGIC
“LOW" STATES OR LOSS OF SIGNAL (FAIL SAFE) FROM THE REACTOR
PROTECTION SYSTEM (C71).

FMCRD A AND FMCRD B ARE THE TWO DRIVES ASSOCIATED WITH
THE SAME HCU

. THE LOGIC AND VALVE POSITION INDICATION LIGHTS SHOWN INSIDE THE

DASHED LINES MAY BE LOCATED EITHER IN THE RCIS PANELS IN THE
REACTOR BUILDING OR IN THE HCU ASSEMBLY

AN ALTERNATE SWITCH DESIGN MAY BE SELECTED IF JUSTIFIED
BY MAN-MACHINE INTERFACE CONSIDERATIONS.

SH
NO.

TITLE

COVER/CONTENTS/NOTES

CONTROL ROD DRIVE PUMP COO1AIB)

CRD PUMP COO1A(B} AUXILIARY OIL PUMP

SCRAM CIRCUIT

AIR HEADER DUMP VALVES F041 AND F042

ANNUNCIATORS

FLOW CONTROL VALVE FOIDA(B)

CRD PURGE WATER MAKE-UP VALVE D004-143

OiN|lo|lolas|w|lw|~

ARl VALVES F043, FO44, FO47, FO48A(B), FO49A(B)

N U A wN

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

MPL NO-
1. CONTROL ROD DRIVE SYSTEM, P&ID C€12-1010
CONTROL ROD DRIVE SYSTEM, DESIGN SPEC C12~4010
REACTOR PROTECTION SYSTEM. 18D C71-1030
ROD CONTROL AND INFORMATION SYS, IBD C1n-1030
RECIRCULATION FLOW CONTROL SYS, IBD C81-1030
NON-ESSENTIAL MULTIPLEXING SYS, IBD H23-1030
ROD CONTROL AND INFORMATION SYS, tED cn-1040
LEGEND:

‘ = BLUE LIGHT

LOPP — LOSS OF PREFERRED POWER

MPL NO. C12-1030

Figure 7.7-4 Control Rod Drive System IBD (Sheet 1 of 8)
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8€9-iC

PT018A
PUMP DISCH BELOW

-
°
[=4

PRESS LOW SETPOINT

PT0188
PUMP DISCH BELOW

W

I
o
w
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SEE NOTE 11
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Figure 7.7-4 Control Rod Drive System IBD (Sheet 2 of 8)
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SUPPLIED WITH HYDRAULIC CONTROL UNIT (HCU) D004
AR SUPPLY 4 v
1 1
1 ____SCRAM PILOT VALVE 139 AO=126 1
c71~1?$; S R SOLENOID FO MCR
ENERGIZE SCRAM [ L— SCRAM VALVE
SOLENOID A |~ W - ) " CLOSE !
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STOP 31_94
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USE SPECIFICATION LOCATION

N—HZMZCDANZ -

SOLENOID B

NO. INDICATOR LOCATION
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(TYPICAL FOR SCRAM GROUPS A,B.C & D)
SEE NOTE 8
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Figure 7.7-4 Control Rod Drive System IBD (Sheet 3 of 8)
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C71-1030 S0-FO41
RPS TRIP SIGNAL TO Dc
ENERGIZE AR HEADER E | EXHAUST AR
DUMP VALVE SOLENOID <]
C71-1030 SO-F042
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ENERGIZE AR HEADER » E
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USE

SPECIFICATION

LOCATION
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LOCATION
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Figure 7.7-4 Control Rod Drive System IBD (Sheet 4 of 8)
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PCV—FO38A(B)

ACTUATOR AR SUPPLY
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FLOW CONTROL SIGNAL
SUPPLIED WITH MANUAL /AUTOMATIC STATION DO14A(B)
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Figure 7.7-4 Control Rod Drive System IBD (Sheet 6 of 8)
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Figure 7.7-4 Control Rod Drive System IBD (Sheet 7 of 8)
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Figure 7.7-4 Control Rod Drive System IBD (Sheet 8 of 8)
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INTERPROCESSOR
GOMMUNICATION LINKS
NOTE 2
CORE PLATE DELTA P
511040 [ BMC_CHANNEL A T ¢ il
ABCD DMC CHANNEL B Ri] &
DMC CHANNEL C S
B0 ALF M/A NODE STATUS NOTE 10 SCRAM FOLLOWING OR
AB SIGNAL FROM BD G40 | 5 >-ARI/EMERD RUN IN
. VALIDATION C=i6, 810
STATUS oD
TR o0 RET COMMAD o 8D . o __FLOW DEAND SETOOWN RP A POWER SUPPLY
= Z e ROM JB! HVAC FAN STATUS
ABCD — o/s Lerioe (TYP OF 10)
B21-1010 crom 180 —START RIP A (TP OF 101 NOTE 4
s v T !
Gy LeveL 2 TRP - I RoL 8 2 oror cooLune H—{oss
Kzeo3] a-te-t ALCOHTE ACCORN s HIGH TEMP RUNBACK/ TRIP
i (SEE DETAIL A) CONMAND (TYPIGAL OF 1)
NOTE 2 FROM 18D
NEUTRON FLUX | bss
C51-1040 | 11 SH 2, H-10 /
RIP A SPEED DEMAND (TYPICAL OF 10)
T0 180 SH2.68
@ CORE PLATE DIFFERENTIAL PRESS H—{assr
SH 2, =13 oUp (TP <——GJ ADJUSTABLE
401 RIP A LOCKI OF 10) = SPEED
A asco = FROM 18D =0 SLRVE
! :(u /SR C81-C001A
RIP A SPEED (TYPICAL OF 10) P OF 100
B3-1010 | 2 RIP A LOCKUP RESET =0 Q
T0 18D FROV 18D e oF 101 :( | — —=
RIP A SPEED (TYPICAL OF 10) T 0/SR
B31-1010
EW £ROM 18D ARI (CHANNEL A)
1
— oss A ]
RMS MANUAL ARI INITIATION (TYP OF 2) i_/ ik VALVES
——T0 1BD
L
= /s
[opTy| PUMP DECK DIFFERENTIAL PRESS SCRRI COMMAND
KioiA roco 010 FROM 18D
VALIDATED
VALIDATED W/R REACTOR PRESS
C85-1030] & ——= 10 18D S o TLOW N (TYP OF 21
~:{ Ass
LEVEL 4 TRIP AR (CHANNEL B)
C3on ] 4 ——= 10 180 FROM 180 e conoBoL
TP OF 2)
LEVEL 3 TRIP (TYP OF 3) ROD BLOCK (TYP OF 2) INFORMATION
C31010 | £ ——= 10 18D FROM IBD PSS
LOAD DEMAND ERROR FMCRD EMERGENCY INSERT — "
C85-1030 ] & SH2, 13 FROM 18D
(TYP OF 12)
RPV BOTTOM HEAD TEMP RX POWER |
G310 | & ——= T0 18D S SR A7 0 1BD
INHIBIT RIP A START
ASD A NORMAL (TYPICAL OF 10}
FROM 18D
H6 [ 7o iBD (TYP OF 10) - @ NoTE 6
RECIRC FLOW BLOCK RIP A SPEED LOCKUP STATUS
C11-1040 | 8 |——= T0 1BD FROM
—{o/ssc
EED PUMP TRIP
FEE R I~ tom®0 - CORE PLATE DIFFERENTIAL PRESS N
YL =
COOLANT TEM F 10}
831010 [ 2 To 180 ST VALIDATED CORE FLOW CALCULATED FROM
S50 > * CORE PLATE DIFFERENTIAL PRESS - :/_g)
RIP A MOTOR OUTLET o
SO [ Z>—COOLANT TEME (TP OF 10) 10 18D RIP A SPEED (TYP OF 10) ~
) ST
=0 __(’V 5/
RIP A SPEED RINGBACK RPT PUMP A (TYP OF 10} g
7 —— TO IBD FROM (80 N\
(TYPICAL OF 10) = :( D/Sj
RIP A SPEED LOCKUP
- RINGBACK 1o 8D RIP A RUNBACK -
(TYPICAL OF 10} FROM 18D /\
(TYP OF 10 H—{o,sc
OPERATOR INTERFACE COMMANDS Ny
HIt=4050 NoTE 5 [~ 7o B0 — PUMP DECK DIFFERENTIAL PRESS ~
PGC INTERFACE COMMANDS | A/SC
S50 [ D om0 ) Shasess,
— RIP A HIGH MOTOR INLET COOLANT TEMP C91-1040
LOSS OF FEEDWATER HEATING = p
C31-100 | # e TO 1BD (TYP OF 10) = ®
RIP A HIGH MOTOR OUTLET COOLANT TEMP <’§
ct—1o10 [ > —forot - f—== TO IBD E-1

K=

k=Tl

(TYP OF 10)

RPT STATUS A, C, E, G, J

FROM 18D
=2
RPT STATUS B, D, F, H, K
FROM 18D N
=G
SCRRI COMMAND =
FROM 18D /\
D/sc
ASD A SPEED DEMAND
FROM 18D —VOTER FALURE
(TYP OF 101 } t
VALIDATION STATUS OF @ @ @
SIGNALS FOR CONTROL
|
I !
VALIDATION STATUS OF @ <> <’>
SIGNALS FOR INTERLOCK
1
NOTE § 1 1
FROM 18D
—ve
*z( i
MANUAL (ARI/SLC/FWRB}
FROM

(TYP OF 2)

SSLC ATWS
P MITIGATION
A LoGic

ASD A
NORMAL

NOTES:

SEE DETAIL B, EACH DIGITAL MEASUREMENT AND CONTROL CHANNEL
DMO) WILL REGEIVE THREE INPUTS (ONE FROM EACH MUX INTERF ACE
UNIT REPRESENTING NEMS CHANNEL) FOR EACH SENSOR INPUT
P RAINS
SEN:

RN REPRESENTS ONE ‘SIGNAL PER SENSOR FOR EACH DG

EACH REC SENSOR IS POWERED BY 4 REMOTE NuX UNIT (RMU)
POWER SUPPLY. THE RMU'S ARI ED BY, THE NON-DIVISIONAL
RNTERRUPTAGLE FOWER SUBPLIES, (URS) A AND B, THUS, THE
RMU AND THE RFC SENSOR POWER SUPFLIES ARE NGLE

FAILURE PROOF.

~

SIGNAL VAUDATION ALGORITIMS INCLUDE REASONABILITY CHECKS
ALL S AND YOTING FOR MULTIPLE SIGNAL NPUTS.
REASONABILITY CHECKS INCLUDE RANGE CHECKS, REDUND;
SOR_CROSS CHECKS AND ANY REQUIRED SIGNAL 2oNDITionG
RSION AND FILTERING. SEE RFC
BESien LPEOICATION CB124010 FOR MORE BETAL,

[

INTERCHANNEL COMMUNICATION, LINKS, ARE PROVIDED T0 TRANSFER
A BETWEEN PROCESSING CHANNELS. THESE ARE

CONNECTIONS. BETWESK EACH PAIR OF DMGS. SEE THE ARG S¥ETEM

DESIGN SPECIFICATION C81-4030 FOR MORE DETAIL.

THE DS AND A/S BUBBLES REPRESENT INDEPENDENT FIELD VOTER
STATIONS WHICH ARE CONNECTED via MuX LINE' HE DMC

THE D/ STATIONS RECEIVE THREE BISCRETE Ribus
KD OGTEUT ONE VOTED ON DISCHETE CONTACT CLOSURE OUTRUT.
T SUa STATIONS RECE\VE THREE DIITAL REPRESENTATIONS OF
ANALOG SIGNALS AND OUTPUT ONE VOTED ON ANALOG SIGNAL
SRWPLIEERNCBACK FOR THAT SIONAL.

»

@

THE ROD CONTROL AND INFORMATION SYSTEM HAS TWO INPUT
CHANNELS. THE FOUR D/S BUBBLES REPRESENT TWO INPUTS
FOR EACH CHANNEL.

o

THE D/S AND A/S BUBBLES REPRESENT MULTIPLE FUNCIONS OF
A SINGLE VOTER WHICH READS TRIPLICATED _SIGNALS FROM THE
MUX LINES AND VALIDATES A SINGLE INPUT SRNAL.
PROCESS COMPUTER. THE D/SC FUNCTIONS RECE| Ve Frrn BISeRETE
INPUTS AND QUTEUT ONE VOTED- ON DISCRETE DIGITAL SIGNAL

OCESS COMPUTER. THE A/SC FUNCTIONS RECEIVE THi
gmmsn ANALOG SIGNALS AND OUTPUT ONE VOTED-ON DeREED

LOG St

OPERATOR INTERFACE COMMANDS INCLUDE MANUAL/AUTOMATIC
MODE CHANGES, SETPOINT CHANGES AND MANUAL ADJUSTMEMT.
RFC LOCAL/RGC CONTROL SWITCH

MASTER MODE IN LOCAL

RIP A SPEED CONTROL — MANUAL (TYP OF 10 SIGNALS)
RIP A SPEED CONTROL — AUTOMATIC (TYP OF 10 SIGNALS)
INCREASE RIP A SPEED (TYP OF 10 SIGNALS)

DECREASE RIP A SPEED (TYP OF 10 SIGNALS)

. GANG SPEED CONTROL — AUTO

GANG SPEED CONTROL — MANUAL

INCREASE RIP GANG SPEED

DECREASE RIP GANG SPEED

FLOW BYPASS FUNCTION ENABLED

ALF CONTROL — AUTO

ALF GONTROL — MANUAL

INCREASE CORE FLOW DEMAND

DECREASE CORE FLOW DEMAND

START PUMP A (TYP OF 10 SIGNALS)

POZErRETIOMMOO®R

®

PGC INTERFACE COMMANDS ARE SIGNALS FROM THE PGC FUNCTION
PROCESS COMPUTER WHICH MAY CHANGE RFC SYSTEM
OPERATING MODES. THESE. COMMANDS, INCLUDE MANUAL/AUTOMATIC
MODE CHANGES, SETPOINT CHANGES AND MANUAL CHANGES:
A. PGCS FUNCTION OPERATIONAL
B. PGCS ENABLE GANG SPEED CONTROL OF ASD A (TYP OF 10 SIGNALS}
C. PGCS DISABLE GANG SPEED CONTROL OF ASD A (TYP OF 10 SIGNALS)
D. PGCS INCREASE RIP A SPEED (TYP OF 10 SIGNALS)
E. PGCS DECREASE RIP A SPEED (TYP OF 10 SIGNALS)
F. PGCS ENABLE AUTO CONTROL OF RIP GANG
G. PGCS DISABLE AUTO CONTROL OF RIP GANG
H. PGCS INCREASE RIP GANG SPEED DEMAND
. PGCS DECREASE RIP GANG SPEED DEMAND
J. PGCS ENABLE ALF CONTROL
K. PGCS DISABLE ALF CONTROL
L. PGCS INCREASE CORE FLOW DEMAND
M. PGCS DECREASE CORE FLOW DEMAND

NOTES CONTINUED ON SHEET 2

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

MPL_NO.
1. RECIRC FLOW CONTROL SYSTEM 18D c81-1030
2. REACTOR RECIRC SYSTEM P&ID 831-1010
3. NUCLEAR BOILER SYSTEM P&ID 821-1010
4. FEEDWATER CONTROL SYSTEM IED ¢31-1010
5. STEAM BYPASS & PRESSURE CONTROL SYSTEM ED  C85-1010
6. REACTOR WATER CLEANUP SYSTEM P&ID 631-1010
7. PROCESS COMPUTER SYSTEM IED c91-1010
8. ROD CONTROL AND INFORMATION SYS IED C11-1040
9. CONDENSATE, FEEDWATER & CONDENSATE N21-1010
AR EXTRACTION SYSTEM P&ID
10. REACTOR PROTECTION SYSTEM IED c71-1040
1. NEUTRON MONITORING SYSTEM IED C51-1040
12. MAIN CONTROL ROOM PANELS ARGMT HI1-4050
13. HVAC SYSTEM P&ID us1-1010

MPL NO (831010

Figure 7.7-5 Recirculation Flow Control System IED (Sheet 1 of 2)
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LOAD DEMAND ERROR FUNCTION LEAD/LAG MASTER
St 0 GENERATOR FILTER CONTROLLER

FLOW DEMAND

NOTE 11

LIMITER

FLOW CONTROL BYPASS FUNCTION NOTE 12

LIMITER

GANG SPEED
FLOW 5
> J-8 - CONTROLLER DEMM/AAN °
NOTE 13 NOTE 14
CORE CORE FLOW
CONVERSION > SHLF-10 APRM | FLOW DEMAND
PLATE AP 'ALGORITHM 2 SHLIT0 > SIONAL SHUTDOWN
(eE—
- FLTER
RIP A RUNBACK LIMIT INOTE 16} o
i 18I
FROM 1BD SPEED 10 I NOTE 15
FREQ FUNCTION
v';ﬂfg GENERATOR “‘.“E
GATE :

CORE PLATE
@ DIFFERENTIAL PRESS

SH i, 6-10

FREQUENCY (SPEED) DEMAND

(TYPICAL OF 10}

DETAIL A :

RFC ALGORITHM STRUCTURE

AY,

/] aBCD

REPRESENTS:

@&
=<
Kaata
(P Ty
(><t
KaotAs
[orTY

5
C

o
ngy
e

REMOTE. »
MUX
UNIT

REMOTE
MUX
UNIT

REMOTE
MUX
UNIT

REMOTE
MUX
UNIT

DETAIL B : INPUT SIGNAL REPRESENTATION

SH 1 E10 SIGNAL TO ASD A

®

3

B

@

H

&

>

NOTES CONTINUED:

MULTIPLE CONTROLLER STATUS SIGNALS ARE REPRESENTED BY
THIS SIGNAL TRAIN. THESE SIGNALS INCLUDE CONTROL

W/A AND T/A STATION AND LOCAL/PGE CONTROL STATUS.

RFC SYSTEM IN LOCAL CONTROL

RIP A RUNBACK LIMIT (TYP OF 10 SIGNALS)

RIP A SPEED DEMAND IN GANG CONTROL (TYP OF 10 SIGNALS}
RIP A SPEED DEMAND IN PGC CONTROL (TYP OF 10 SIGNALS)
RIP A SPEED CONTROLLED BY LOCAL MANUAL {TYP OF 10 SIGNALS!
CGANG SPEED DEMAND IN AUTO FLOW CONTROL

GANG SPEED DEMAND IN PGC CONTROL

GANG SPEED DEMAND IN LOCAL MANUAL CONTROL

FLOW DEMAND N ALF CONTROL

FLOW DEMAND IN PGC CONTROL

FLOW DEMAND IN LOCAL MANUAL CONTROL

GANG RIP RUNBACK LIMIT

GANG SPEED DECREASING RATE LIMIT

GANG SPEED DEMAND SETPOINT

FLOW DEMAND SETPOINT

OPZEMAESTTOMMBOD >

. A_COMMAND IS SENT TO THE STEAM BYPASS AND PRESSURE CONTROL
I

SYSTEM TO ENABLE ALF CONTROL LOGIC WHEN MASTER CONTROL IS
ENABLED.

L ALL M/A STATION TRANSFERS ARE BUMPL! £SS, W/A STATION Locie

IS CONTROL IN THE RFC SYSTEM IBD, CB1-103i

. THE FLOW BYPASS FUNCTION WILL BE DELETED WHEN S FLow

MEASUREMENT UNCERTAINTY IS PROVEN TO BE ACCEPTABLE. SEE
THE RFC SYSTEM DESIGN SPECIFICATION C81~4010 FOR MORE DETAIL.

THE CORE FLOW CONVERSION ALGORITHM WILL BE CALIBRATED
USING THE PUMP DECK DELTA P CORE FLOW CALCULATICN.

THE FLOW DEMAND SETDOWN MODIFIER JIAS ADJUSTABLE SLOPES
AND BREAKFOINTS FOR HIGH FLUX SCRAM AVOIDANCE,

FC YETEN DESIN SPEGIFIGATION, Col- 4010 FOR SPEGIFIG.
FUNCTION CHARACT ERISTICS AND FARAMETERG.

THE RATE LIMIT FOR DECREASING RECIRCULATION FLOW WILL DEPEND
ON LOGIC IN THE RFC SYSTEM IBD, CB1-1030. THE RATE LIMIT FOR
INCREASING FLOW IS ALWAYS <5.0 PERCENT PER SECOND.

RIP SPEED RUNBACK LIMIT COMES FROM EITHER THE OUTPUT OF
LOW VALUE GATE 1 OF IBD IWHEN RIP RUNBACK IS ENAELED] o
THE 100 PERGENT SPEED DEMAND YWHEN RIP RUNBACK
ENABLED).

dIMav

Figure 7.7-5 Recirculation Flow Control System IED (Sheet 2 of 2)
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SH TITLE

CONTENTS, NOTES AND
SUPPLEMENTAL DOCUMENTS

2 | LOCAL/PGC CONTROL LOGIC

2 MANUAL SIGNALS TO SSLC
ATWS MITIGATION LOGIC

3 PUMP START INHIBIT LOGIC, STABILITY
CONTROL AND PROTECTION LOGIC

REACTOR INTERNAL PUMP (RIP}

4 | TriP LOGIC

5 |RIP A SPEED DEMAND
M/A STATION

s | GANG SPEED DEMAND
M/A STATION

> | AUTO LOAD FOLLOWING (ALF)
CONTROL M/A STATION

a | RECIRCULATION FLOW

RUNBACK LOGIC

RATE DECREASE LIMIT LOGIC
9 | LOCK UP RINGBACK LOGIC
DMC CONTROLLER FAILURE

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

MPL_NO.
1. RECIRCULATION FLOW CONTROL SYS IED c81-1010
2. PROCESS COMPUTER SYS IED C91-1010
3. MAIN CONTROL ROOM PANEL ARGMT H11-4050
4. REACTOR RECIRC SYS P&ID B31-1010
5. STEAM BYPASS & PRESSURE CONTROL SYS IBD C85-1030
6. REACTOR WATER CLEANUP SYS P&ID 631-1010
7. REACTOR PROTECTION SYS IBO c71-1030
8. NUCLEAR,BOILER SYS P&ID B21-1010
9. NEUTRON MONITORING SYS I1BD €51-1030
10. CONDENSATE, FEEDWATER, & CONDENSATE N21-1010

AR EXTRACTION SYS P&ID

1. FEEDWATER CONTROL SYS IBD C31-1030
12. ROD CONTROL & INFORMATION SYS IBO c11-1030

NOTES:

1

LOCAL CONTROL ALLOWS THE OPERATOR TO EITHER MANUALLY
MANIPULATE DEMAND SIGNALS OR PLACE THEM IN AUTOMATIC
CONTROL AT MANUAL STATIONS. PGC SYSTEM CONTROL MODE
ALLOWS THE COMPUTER TO MANIPULATE DEMAND SIGNALS AT
M/A STATIONS OR PLACE THEM IN AUTOMATIC CONTROL.

RIPS ARE INDIVIDUALLY RUNBACK AND THEN TRIPPED (AFTER
MINIMUM SPEED 1S REACHED) WHEN THIS CONDITION IS SATISFIED.
THE INDIVIDUAL RIP RUNBACK LIMIT WHICH IS INVOKED HERE HAS
PRECEDENT OVER THE GANG RUNBACK LIMIT ON SHEET 6.

THE PUSH BUTTON SWITCH (PBS) SENDS A LOGICAL "t* SIGNAL
FOR AT LEAST ONE COMPLETE SAMPLING PERIOD.

THE WIDE RANGE DOME PRESSURE SIGNAL IS VALIDATED BY THE
STEAM BYPASS AND PRESSURE CONTROL SYSTEM FROM THREE
INDEPENDENT PRESSURE SENSOR INPUTS.

THE REMAINING FOUR OR SIX RIPS WILL BE RUNBACK TO MINIMUM
SPEED AFTER A TRIP OF THE OTHER SIX OR FOUR. THIS WILL
ENHANCE GANG RIP RESTART CAPABILITIES.

SATISFACTION OF THE RECIRC RUNBACK CONDITION WitL ENABLE

THE APPROPIATE RECIRC RUNBACK LIMIT FROM THE LOW VALUE

GATE. THIS LIMIT WILL BE SENT THROUGH LOW VALUE GATE 2

(SHOWN ON RFC IED C81-1010, SHEET 2, DETAIL "A") WHICH WILL

SEND THE RUNBACK LIMIT TO THE GANG OF ASDS IF IT IS LOWER

THAN THE CURRENT GANG SPEED DEMAND. AFTER A RECIRC RUNBACK,
THE GANG SPEED DEMAND WILL BE UPDATED TO EQUAL THE OUTPUT
OF LOW VALUE GATE 2. THUS IF THE RUNBACK LIMIT PASSES THROUGH
LOW VALUE GATE 2, THE GANG SPEED DEMAND WILL REMAIN EQUAL TO
THE RUNBACK LIMIT AFTER THE RUNBACK CONDITION IS DISABLED.

THIS BLOCK SYMBOL REPRESENTS THE MULTIPLICATION OF INPUT
SIGNALS. IN THIS APPLICATION, THE ANALOG SPEED SIGNALS ARE
MULTIPLIED BY THE DISCRETE SIGNALS. I THE DISCRETE

SIGNAL 1S A LOGICAL ™", THE SPEED SIGNAL IS PASSED ON

THE AVERAGING FUNCTION. If THE DISCRETE SIGNAL IS LOW "0,
THE SPEED SIGNAL IS NOT PASSED.

MPL NO. C81-1030

Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 1 of 9)
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A2\ RECIRC PUMP TRIP (6 RIPS)

Iy

AaY\ RECIRC PUMP RUNBACK

" 8[B3
c1-1030

RECIRCULATION
FLOW BLOCK
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CONTROL SWITCH
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OBSERVATIONAL MEASURES

USE SPECIFICATION LOCATION
ANNUNCIATOR
NO. INDICATOR LOCATION
OTHERS
INSTANT INTERRUPTION NEED
COUNTERMEASURE NOT_NEED
INCHING NEED

OPERATION[ NOT NEED
SEATING OPEN _SIDE

VALVE FORM CLOSED SIDE
THERMAL EXIST
BYPASS NOT EXIST
SWGR POWER SUPPLY EXIST
OBSERVATION NOT EXIST

ELECTRICAL SOLENOID [AC V
VALVE POWER SUPPLY [DC v

Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 2 of 9)
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C81-1010

ASD A NORMAL

gorion N/ HIGH MOTOR COOLANT
RIP_A MOTOR
INLET COOLANT | >SP ®_ TEMP RUNBACK
TEMP
RUNBACK RiP? A
B31-1010 TO MINMUM_SPEED
RIP_A MOTOR AND TRIP
OU7LE}E("D‘%0LANT >5P 273 NOTE 2
B31-1010
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OUTLET COOLANT| =>5SP
TEMP
C85-1030
VALIDATED CONVERTION Y
REACTOR PRESS ALGORITHM R) START CONTROL SWITCH
1 TN INHIBIT
G31-1010 14+
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HEAD TEMPERATURE 2 PREVENT RIP A START
A>B
80°C B
. OBSERVATIONAL MEASURES
USE SPECIFICATION LOCATION
BRING RIP_A
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PUMP_START INHIBIT LOGIC PBS | START PUMP A
(TYPICAL OF 10! NOTE 3
C31-1010
ANNUNCIATOR
LOSS OF FEEDWATER
HEATING NO. INDICATOR LOCATION
c81-1010
ch-110 1 ?;ﬁVSURTEOLERANT
ASD A NORMAL FMCRD EMERGENCY
INSERTION COMMAND
- TO RC&IS
. N/
cgl-1010 * TYPICAL OF 10 SCRRI
TN C11—1010
ASD K NORMAL SCRRI_COMMAND TO
. ROD CONTROL AND OTHERS
INFORMATION SYS INSTANT INTERRUPTION NEED
c81-1010 — — COUNTERMEASURE NOT NEED
INCHING NEED
RX POWER >28% C11-1040 OPERATION [ NOT NEED
ROD BLOCK TO £ |
| ’ ROD CONTROL AND VALVE SEA TG OPEN SIDE
C81-1010 INFORMATION SYS CLOSED SIDE
THERMAL EXIST
VALIDATED |___EXIST___|
CORE FLOW ' CR BLOCK BYPASS | NOT EXIST
N SWGR POWER SUPPLY EXIST
CB1-1010 OBSERVATION NOT EXIST
ELECTRICAL SOLENOID [AC_V
VALVE POWER SUPPLY[0C Vv

STABILITY CONTROL AND PROTECTION LOGIC

Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 3 of 9)
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C71-1030

EQC RPT TRIP
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Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 4 of 9)
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Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 5 of 9)
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Figure 7.7-7

Recirculation Flow Control System IBD (Sheet 6 of 9)
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Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 7 of 9)
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Figure 7.7-7 Recirculation Flow Control System IBD (Sheet 9 of 9)
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NOTES

1

»

-

o

>

EACH DIGITAL MEASUREMENT AND CONTROL (DC) CHANNEL WILL RECENE
THREE INFUTS (ONE_ FROM EACH MUX INTERFACE UNIT REPRESENTING EACH
REE NRNNEL) FOR EACH INPUT SIGHAL WHICH 1§ SHOWN ON THE 1ED. SOME_
INPUT SIGNAL TRAINS ON THE D REPRESENT SIGNALS

NSOR G THE NARROW RANGE. WATER LEVEL WAIGH HAD THRCE. SENSORS).
RCTHS, GASE, THE SINGLE IED MPUT TRAN RERESENTS ONE SIGNAL PER
SENSOR TO EACH DMC CHANNEL. SEE DETAIL "B'.

MULTIPLE OPERATOR INTERFACE COMMANDS ARE REPRESENTED BY THIS SIGNAL.

THESE, COMMANDS ARE. LISTED BELOW. SEF THE FEEDWATER CONTROL SYSTEM
D FOR MORE DE

A. FEEDWATER CONTROL LCCAL/PGC CONTROL SELECTION (2 SIGNALS)

[ 32/15 MODE SELECTION (2 SIGNALS}

C. REP A FLOW CONTROL MANUAL/AUTO SELECTION, INCREASE.

DECREASE, FAST (5 SIGNALS]

REP B FLOW CONTROL MANUAL/AUTO SELEGTION. INGREASE,

DECREASE, FAST (5 SIGH

RFP C FLOW CONTROL MANUAL/AU 0 SELEGTION, INCREASE,

DECREASE, FAST (5 SIGNALS]

LFCV FLOW CONTROL MANUAL/AUTO, SELECTION,

INCREASE, DECREASE, FAST (5 SIGNALS)

G. CUW DUMP VALVE FLOW CONTROL MANUAL/AUTO SELECTION,
INCREASE, DECREASE, FAST (5 SIGNALS}
CUW DUMP VALVE LEVEL CONTROL AUTO/MANUAL
SELECTION, INCREASE, DECREASE, FAST (5 SIGNALS)
REACTOR WATER LEVEL SETPOINT INCREASE, DECREASE (2 SIGNALS)
REACTOR WATER LEVEL SETPOINT SETDOWN RESET LOGIC.
MULTIPLE PGCS SYSTEM INTERFACE COMMANDS ARE REPRESENTED BY
THIS SIGNAL. THESE COMMANDS ARE LISTED BELOW, SEE THE
FEEDWATER CONTROL SYSTEM 13D FOR MORE DET.
PGCS FUNCTION OPERATIONAL (1 SIGNAL)
B. 3E/IE MODE SELECTION (2 SIGNALS)
C. ENABLE/DISABLE RFP A AUTOMATIC FLOW CONTROL, INCREASE.
DECREASE, FAST (5 SIGNALS)
ENABLE /DISABLE. RFP B AUTOMATIC FLOW CONTROL, INCREASE,
DECREASE, FAST (5 SIGNAI
ENABLE /DISABLE RFP C AUTOMATIC FLOW CONTROL, INCREASE,
DECREASE, FAST (5 SIGNALS)

E

>

°

ENABLE/DISABLE LFCV FLOW CONTROL,

INCREASE, DECREASE, FAST (5 SIGNALS)

ENABLEDISABLE. CUW DUMP VALYE AUTOMATIC FLOW CONTROL,
INCREASE, DECREASE, FAST (5 SICNALS}

ENABLE /DISABLE CUW DUMP VALVE AUTOMATIC LEVEL CONTROL,
INCREASE, DECREASE, FAST (5 SIGNALS}

®

x

INTERCHANNEL COMMUNICATION LINKS ARE PROVIDED TO TRANSFER DATA
BETWEEN PROCESSING CHANNELS. THESE ARE READ ONLY CONNECTIONS
BETWEEN EACH PAIR OF DMC CHANNELS:

THE D/S AND A/S BUBBLES REPRESENT INDEPENDENT FIELD VOTER

Al
QUTPUT ONE VOTED ON ANALOG SIGNAL SUFFIX R IN D/SR AND A/SR
DENOTES THAT A RINGBACK SIGNAL IS SENT BACK TO THE PROCESS
QONTROLLERS FOR VOTER T ALURE DETESTION.

THE D/SC AND A/SC BUBBLES REPRESENT MULTIPLE FUNCTIONS OF &
SINGLE VOTER WHICH READS TRIPLICATED SIGNALS FROM THE MUX LINES
AND VALIDATES A SINGLE INPUT SIGNAL FOR THE PROCESS COMPUTER.
THE D/SCTFUNCTIONS RECEIVE THREE DISCRETE NPUTS AND QUTPUT ONE
VOTED ON DISCRETE DIGITAL SIGNAL S COMPUTER. THE
KOLC FONCTIONS RECEIVE THREE. DIGITIZED ANALGS SIGNALS AND
OUTPUT ONE VOTED ON DIGITIZED ANALOG SIGNAL.

®

3

MULTIPLE CONTROLLER STATUS SIGNALS ARE REPRESENTED BY THIS
SIGNAL TRAIN, THESE STATUS SIGNALS ARE LISTED BELOW.

A. RFP A AUTO CONTROL ENABLED

B. RFP B AUTO CONTROL ENABLED
C. RFP C AUTO CONTROL ENABLED
D. RFP A CONTROL IN AUTO /MANUAL/PGC (3 SIGNALS}
E. RFP B CONTROL IN AUTO/MANUAL/PGC (3 SIGNALS)
F. © CONTROL IN AUTO/MANUAL/PGC (3 SIGNALS)

G. LFCV CONTROL IN AUTO/MANUAL/PGC (3 SIGNALS)
H. CUW DUMP VALVE FLOW CONTROL IN AUTO/MANUAL/PGC (3 SIGNALS)
I CUW DUMP VALVE LEVEL CONTROL IN AUTO/MANUAL/PGC (3 SIGNALS)

RFP_OPERATING STATUS SIGNALS RECEIVED FROM N21-1010 SHALL BE
TRUE WHEN PUMP IS RUNNING ABOVE MINIMUM SPEED.

ANNUNCIATOR (A1 AND INDICATOR () TAKEOFFS GO TO THE
MAIN CONTROL PANEL, HT1—40!

FEED PUMP FLOW LOOP /A STATION LOGIC IS CONTAINED IN THE
FEEDWATER CONTROL SYSTEM IBD, C31~

MULTIPLE LOGKUP VOTER STATUS SIGNALS REPRESENTED BY
THIS SIGNAL T

RFP A LOCKUP VOTER STATUS

RFP B LOCKUP VOTER STATUS

RFP C LOCKUP VOTER STATUS

LFCV LOCKUP VOTER STATUS

CUW DUMP VALVE LOCKUP VOTER STATUS

moowm>

FT TAG NUMBER SHOULD BE IN ACCORD WITH FE TAG NUMBER.

2.
IDENT NUMBERS OF FT ARE PRELIMINARY NUMBERS.

.3

THE ADJUSTABLE SPEED DRIVES (ASDs) OUTPUT. VARIABLE FREQUENCY
R TO THI

ASDs. PONSI

SRReiL FRoM THE DMCS AND MAXOM GOTPOT IS LIMITED BASED oN
IHE NOWBER OF OPERATING ASDe. A LOCKUP sicnA

e N oo S TS ARRRUENGY AND VOLTAGE AT THE e
HE LOCKUP SIGNAL IS RECEIVED. A TRIP SIGNAL RESULTS IN THE
REDUCTION OF ASD POWER OUTPUT TO ZERO. SEE THE FDWC SYSTEM
OFSIGN SPEC FOR DETAIS.

HE CUW DUMP VALVE CONTROL SCHEME CONSISTS OF TWO /A STATIONS
SRS TTHE FASY T STATICN PASSES THE Lo DEMAND. WHE)
TSGR CENERATED & FLOW DEMAND SIGRAL WHEN, I\ MANUAL MODE. THE

7] W DUMP VALVE FLOW

ALV HE
SCOND /A STATION (S IDENTIFIED AS THE "CUW DUMP VALVE FLOW
CONTROL oA STAT/ON In THE 18D SEE DETAL 'C' AND THE 15D REF 1
FOR DETAILS.

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

ER ISR TEr O

© @~

FEEDWATER CONT SYS IBD
NUCLEAR BOILER SYS P&ID

REACTOR WATER CLEANUP SYSTEM P&iD
TURBINE CONTROL SYSTEM IED

PROCESS COMPUTER SYSTEM IED

CONDENSATE, FEEDWATER AND CONDENSATE.
AIR EXTRACTION SYSTEM P&ID

RECIRCULATION FLOW CONTROL SYSTEM IED
MAIN CONTROL ROOM PANELS ARGMT
NEUTRON MONITORING SYSTEM IED

REFERENCE
DESIGNATOR

€31~1030
821-1010
631-1010
N32-1010
co1-1010
N21-1010

c81-1010
H11-4050
cs1-1010

MPL NO. €31-10%

Figure 7.7-8 Feedwater Control System IED (Sheet 1 of 3)
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INTERPROCESSOR COMMUNICATION LINKS

0 SEE NOTE 4
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[ e\ reP B sucTion FLow RFP B SPEED DEMAND o
Ngr 00 [ 5> Ka VALIDATED RFP B FLOW M3 )
FE RFP SUCTION B m 8 NOTE 12 SH 3, -9 2 ASD RFP B
L—er FROu 0 e oot i/ ® e
[T\ reP ¢ sucTion FLow
N21-1010 | 6> = VALIDATED RFP_C FLOW INITIATE FEEDWATER RUNBACK — AN}
FE RFP SUCTION C Y c NOTE 12 SH 3,9 FROM IBD D/SJ -l
- o1
ST '@ STEAM LINE FLOWS I D ﬁ
8211010 | 2> = REP_C DEMAND s
VALIDATED TOTAL STEAM FLOW L
STEaM N nozzE 90 apcp  NOTE 12 SH 3, K1 H B s I
FE ABCD [ F1 Y sTEAM LiNE FLOWS RFP_C LOCKUP ( & " 1610
S [T FROM 18D -
sTEﬁ‘ Lﬁ;u vozzie NS A, NOTE 12 — o= =
EABOD. B.CD VALIDATED NR WATER LEVEL —7o0)
B! FRow gp __MNITIATE FEEDWATER RUNBACK &) i
E-8 c-14 el
.
0 8D / W FLOW
SH3, A3 LECY DEVARD AN CORTROLVALVE
VAUDATED NR WATER LEVELA_ —~ C-14 ﬁ N21-1010
FCV_LOCKUP /SR
NARROW RANGE WATER LEVEL VALIDATED NR WATER LEVEL B FROM IBD L N
B21-1010 ¢ T0 18D ~ Cc-—14. %]
LT ABC
8. VALDATED NR WATER LEVEL C_ CUW DUMP VALVE DEMAND A\/_J
C-#4 CUW DUMP VALVE
VALIDATED 631-1010
FW LINE A TEMP —
FEEOWATER LINE A TEMPERATURE —!———- FROM 18D CUW DUMP VALVE LOCKUP "
o0 2 ‘ 0 18D
E B TEMPERATURE i l I O
FEEDWATER LIN E B TEMP
NE-1010 | 2 > 8
| \ ‘ 0 18D £ROM 180 RIP_TRIP ON (LEVEL 3) A
LFCY DIFFERENTIAL PRESS v svs
5 VALIDATED LFCV DELTA P IS ROM 18D RIP_TRIP ON (LEVEL 3) B RFC SYSTEM
| ‘ ‘ = FROM 18D RIP_TRIP ON (LEVEL 3) C
CUW DUMP VALVE FLOW | LOW WATER LEVEL (LEVEL 4)
G300 | 3 . FROM IBD
VALIDATED CUW DUMP_VALVE FLOW 356 o o0 055 OF FW HEATING
RFP A DISCHARGE VALVE POSITION D-8 /LR
S ierH6 [ 6> T0 1BD = TOTAL FEEDWATER FLOW g - ZRacess
J i SeiE o 91-1010
RFP B DICHARGE VALVE POSITION m— A
o= | & T0 18D % RFP_A SUCTION FLOW \\/Sj
RFP C DISCHARGE VALVE POSITION l — RFP B SUCTION FLOW A/
S Neriow [ 6 0 18D 10 N
RFP A OPERATING STATUS 10 RFP © SUCTION FLOW 4
> NZ1010 | 6> TO 18D, SEE NOTE 8 —
=0 TOTAL STEAM FLOW \/3
RFP B OPERATING STATUS
3 W00 | 6> TO 18D, SEE NOTE 8 2
— LFCY DIFFERENTIAL PRESSURE {p
RFP C OPERATING STATUS
211010 | 6 10 18D, SEE NOTE 8 —
=) FW_LINE A TEMPERATURE A
_ REACTOR POWER
S 511010 | >— T0 18D )
APRM AB.CD = FW LINE B TEMPERATURE 4S9
RFP A SPEED DEMAND RINGBACK —PN)
J=5 To 18D NARROW RANGE WATER LEVEL s F
REP A SPEED LOCKUP RINGBACK 7\
S 5 70 1BD FROM 18D —HIGH WATER LEVEL (LEVEL &) 059 <§
SEE
RFP B SPEED DEMAND RINGBACK —T NOTE 9
S 0 18D = CUW DUMP VALVE FLOW \J
= RFP B SPEED LOCKUP RINGBACK 0 8D cROM 8D LEVEL SETPOINT SETDOWN Tos9 é
RFP C SPEED DEMAND RINGBACK
(=] To 180 FROM I8p —HIGH WATER LEVEL UEVEL 7) /5)
RFP C SPEED LOCKUP RINGBACK )
> WS 7' To ' LOW WATER LEVEL (LEVEL 4) {0/
LFCV DEMAND RINGBACK FROM 18D \_J é
=5 0 18D g
EL S /
. LFCV_LOCKUP RINGBACK 0 B FROM 18D WATER LEVEL SETPOINT \\-LI/\
— -
v
CUW DUMP VALVE DEMAND RINGBACK FROM (gD —CUM DUMP VALVE FLOW SETPOINT. 4
F=5 T0 18D —?/-\
RFP A %
CUW DUMP VALVE LOCKUP RINGBACK FROM 18D LOCKUP SIGNAL J
H-5 70 18D
—
OPERATOR INTERFACE FROM 18D RFP B LOCKUP SIGNAL A\
B~ TO 1BD, SEE NOTE 2  —
% -
PGC INTERFACE COMMANDS FROM 18D BIP G LOCKLP SIONAL A
— - T0 18D, SEE NOTE 3 ~
FROM BD LFGV_LOCKUP SIGNAL \/_/ %> — "
Toss:
CUW DUMP VALVE LOCKUP SIGNAL —
. APRM FW RUNBACK 1 FROM 18D _ <>
C51-1010] & T0 18D E—
Biv 1, f, m, v ONSCL SSLC FW RUNBACK Il LOCKUP VOTER FAILURE (TYP OF 5) {050
ATWS 0 18D FROM 18D —
SEE NOTE 11 e
RUNBACK FW RUNSACK W 10 18D crow 1D CONTROLLER STATUS SIGNALS 73
RX DOME FW RUNBACK IV SEE NOTE 7
B21-1010 | 2 TO 1BD 2 »
DIV L0, i, v PRESS SIGNAL VALIDATION STATUS l -l
0

Figure 7.7-8 Feedwater Control System IED (Sheet 2 of 3)
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SH 2, =9
VALIDATED TOTAL
STEAM FLOW

VALIDATED RFP
SUCTION FLOW

SH 2, J-8
VALIDATED TOTAL
FW FLOW

FROM GAN
CHANGE LOGIC

SEE 1BD REF 1

SH 2, H=9
VALIDATED NR
WATER LEVEL

FROM SETPOINT
CHANGE LOGIC,
SEE IBD REF 1

WATER LEVEL SETPOINT MASTER

LEVEL
CONTROLLER

SH 2, C-8
WATER LEVEL
SETPOINT

TO MODE
$—= SELECT LOGIC,
SEE 1BD REF 1

A

3E/IE_MODE_ (GANGEDI
FROM MODE SELECT LOGIC
SEE 1BD REF 1

VALIDATED RFP
SUCTION FLOW

MASTER
CONTROLLER

8

2 2
1E M/A (%3

>_SH2, -9
VALIDATED RFP
SUCTION FLOW

TO RFP A INTERLOCKS
D CONTROLLER

INITIALIZATION,

SEE 18D REF 1

RFP_DEMAND ZERO ATWS
TRIP (GANGED) FROM
ATWS RUNBACK LOGIC

SEE 1BD REF 1

TO REP B INTERLOCKS
AND CONTROLLER
INITIALIZATION,

SEE [BD REF 1

o—s RFP A DEMAND

TO RFP C INTERLOCKS
o AND CONTROLLER

INITIALIZATION,
SEE 18D REF 1

o—e RFP B DEMAND

¥
SH 2, 1-8
o—s & RFP C DEMAND

FE FW LINE A

DMC B
DMC C

[CFT Fw FLow Line &
<}
Ko

DETAIL A
FEEDWATER CONTROL SYSTEM

ALGORITHM STRUCTURE

MUX A

VALIDATED CUW
DUMP VALVE FLOW

SEE NOTE 14

VALVE

CUW _DUMP
CONTROLLER

SH 2, H-8
LFCV DEMAND

FLOW

CUW DUMP
VALVE DEMAND

CUW DUMP_VALVE
FLOW SETPOINT

MUX B
MUX ©

REF 6 T Fw FLOW UNE A [pevore wox |1
> _NZi=i0i6 > UNIT
FE FW LINE A oA |

SH 2, K=12

SH 2, K=12

SH 2, K=12

SH 2, K=12

(NARROW RANGE WATER LEVEL)

REPRESENTS:
O | NOTE 4
FE FW LINE A K2 s oo
Mox |
INTERFACE | HANNEL]
UNIT ‘A
MUX | v 1
INTERFACE B
UNT B L
MUX
INTERFACE Duc
UNIT ¢ W
DETAL B
INPUT SIGNAL REPRESENTATION
(EXAMPLE ONLY)
DMC—A PROCESSOR Z

[ DMC=B PROCESSOR 2

DMC—C PROCESSOR 2

SIGNAL
VA Aon [YALIDATED NR WATER LEVEL

(RFP A DISCHARGE VALVE POSITION)

ALGORITHMS

VALIDATED RFP_A DISCHARGE VALVE POSITION

(RFP C DISCHARGE VALVE POSITION)

VALIDATED REP_B DISCHARGE VALVE POSITION

(RFP B DISCHARGE VALVE POSITION)

VALIDATED RFP C DISCHARGE VALVE POSITION

TO 18D

T0 18D

T0 iBD

T0 IBD

\29 SH 2, K=4

CONTROL IN AUTO (GANGED)
FROM MANUAL/AUTO STATION LOGIC
SEE I

FLOW CONTROLLER INPUT

FROM MANUAL/AUTO STATION LOGIC
SEE IBD REF 1

INCREASE DEMAND
BY ONE INCREMENT

FAST DEMAND

CHANGE INCREMENT =

)_

DEMAND
GENERATOR

DECREASE DEMAND
BY ONE INCREMENT

t

DETAL €
(M/A STATION LOGIC, TYP OF 6)

CONDENSATE,

o)

FEEDWATER
Al
CONDENSATE
AR
EXTRACTION
SYSTEM
N21-1010

SEE NOTE 8
FROM 18D RFP_TRIP ON L8
CLOSE RFP DISCHARGE
AND BYPASS VALVES ON L8
FROM (8D
D/S
FROM 18D — TURBINE_TRIP_ON L8 -

Ny

TURBINE

S
N32-1010

DEMAND
OUTPUT

Figure 7.7-8 Feedwater Control System IED (Sheet 3 of 3)
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‘NOTES:

1

4.

LOCAL CONTROL ALLOWS THE OPERATOR TO EITHER MANUALLY
MANIPULATE DEMAND SIGNALS OR PLACE THEM IN AUTOMATIC
CONTROL AT MANUAL /AUTO STATIONS. POWER GENERATION
CONTROL SYSTEM (PGC) CONTROL ALLOWS THE COMPUTER TO
DIRECTLY MANIPULATE DEMAND SIGNALS AT THE M/A STATION
OR PLACE THEM IN AUTOMATIC CONTROL.

MULTIPLE TRANSMITTER SIGNAL INPUTS FOR SIMILAR PROCESS SIGNALS
ARE, IN GENERAL, COMBINED INTO SINGLE SIGNALS WITHIN EACH DMC
CHANNEL BY THE SIGNAL VALIDATION ALGORITHMS. IN THE CASE OF
FLOW RATES IN PARALLEL FLOW PATHS (SUCH AS INDIVIDUAL STEAM
LINE FLOWS), THIS INVOLVES SUMMING THE FLOWS TO OBTAIN TOTAL
FLOW. IN THE CASE OF REDUNDANT TRANSMITTER SIGNALS (SUCH AS
REACTOR WATER LEVEL), THIS INVOLVES DETERMINATION OF A SINGLE
VALID VALUE FOR THE PARAMETER. IN THIS DOCUMENT, THE COMBINED
SINGLE VALIDATED SIGNAL IS SHOWN IN GENERAL. ONE EXCEPTION

IS THE REACTOR WATER LEVEL SIGNALS USED FOR ATWS MITIGATION
LEVEL 3 SIGNAL ISSUED TO THE RFCS SYSTEM (RPT). IN THIS CASE,
ALL THREE LEVEL TRIP SIGNALS MUST BE SENT TO RFCS, AND RFCS
COMBINES THE TRIP SIGNALS FOR THE ATWS RPT LOGIC. THEREFORE,
ALL THREE LEVEL TRANSMITTER SIGNALS ARE SHOWN IN THE LOGIC
DEPICTION.

THE PUSH BUTTON SWITCH (PBS) SENDS A HIGH SIGNAL FOR
AT LEAST ONE COMPLETE SAMPLING PERIOD.

/
THE STATUS INDICATOR :@\ IS DISPLAYED ON FDWC
DEDICATED SOFTWARE FACED DISPLAY.

TABLE OF CONTENTS

SH | TITLE
1 | NOTES, REFERENCE DOCUMENTS
2 | FEEDWATER CONTROL SYSTEM INTERLOCKS
5 | FEEDWATER CONTROL SYSTEM INTERLOCKS,
MODE SELECTION LOGIC
4 | RFP_A INTERLOCKS AND
CONTROLLER INITIALIZATION
5 | RFP B INTERLOCKS AND
CONTROLLER INITIALIZATION
g | RFP C INTERLOCKS AND
CONTROLLER INITIALIZATION
7 | RFP A MANUAL/AUTO STATION LOGIC
8 | RFP B MANUAL4AUTO STATION LOGIC
9 | RFP C MANUAL/AUTO STATION LOGIC
10 | LFCV MANUAL/AUTO STATON LOGIC
11 | DUMP VALVE FLOW CONTROL
MANUAL /AUTO STATION LOGIC
12 | CUW DUMP VALVE LEVEL CONTROL MANUAL/AUTO
STATION SETPOINT CHANGE LOGIC
13 | GAIN CHANGE LOGIC
ACTUATOR LOCKUP LOGIC,
14 | LOCKUP RINGBACK LOGIC,
DMC CONTROLLER FAILURE
14

LOSS OF FEEDWATER HEATING LOGIC

5.

LOGIC FOR ONE DMC, TYPICAL OF ALL THREE DMCs, IS SHOWN.
FOR" REFERENCE PURPOSES ONLY, ANNUNCIATORS AND COMPUTER
POINT SYMBOLS ARE SHOWN HERE. THESE OUTPUTS ARE ACTUALLY
IMPLEMENTED BY VOTERS AS SHOWN IN REFERENCE C31-1010.

. DELETED -
. TRIP FUNéTION SHOWN WITHIN DASH LINES ARE PERFORMED BY

INDEPENDENT MICROPROCESSOR NUMBER 2. ALL OTHER FUNCTION
ARE PERFORMED BY MICROPROCESSOR NUMBER 1. :

. LOGIC FOR ATWS FEEDWATER RUNBACK SHOWN WITHIN DASHED LINES

IS PERFORMED BY SAFETY SYSTEM LOGIC AND CONTROL (SSLC). LOGIC
IS FOR SSLC DIV | AND TYPICAL FCR DIVISIONS 1, I AND 1V,

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

REFERENCE
DESIGNATOR
. FEEDWATER CONTROL SYSTEM, IED C31-1010
2. RECIRCULATION FLOW CONTROL SYSTEM, IED  C81-1010
3. CONDENSATE, FEEDWATER & CONDENSATE N21-1010
AIR EXTRACTION SYSTEM, P&ID
4. CONDENSATE, FEEDWATER & CONDENSATE )
AIR EXTRACTION SYSTEM, IBD N21-1030
5. REACTOR WATER CLEANUP SYSTEM, P&ID G31-1010
6. REACTOR WATER CLEANUP SYSTEM, 18D 631-1030
7. NUCLEAR BOILER SYSTEM, P&ID B21-1010
8. NUCLEAR BOILER SYSTEM, IBD B21-1030
9. PROCESS COMPUTER, IED €91-1010

10. RECIRCULATION FLOW CONTROL SYSTEM, IBD C81-1030

1. MAIN CONTROL ROOM PANEL, ARGMT H11-4050
12. TURBINE CONTROL SYSTEM, IED N32-1010
13. TURBINE CONTROL SYSTEM, IBD N32-1030
14. NEUTRON MONITORING SYSTEM, IED C51-1010

MPL NO. C31~1030

Figure 7.7-9 Feedwater Control System IBD (Sheet 1 of 14)
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C91-1010

PGC FUNCTION

P! ION
OPERATIONAL / ST
NOTE 1 7 [c7
I 8 |C7
H11-4050 A 9 [c7
FOWC LOCAL/PGC [ 0[c7
CONTROL SWITCH WO! 2
PGC
2 07
PBS oAt AR
________________________________________________________ 1
N21-1010 :
/INITIATE ALL RFP rmp> !
|
C31-1010 C 1 N32-1010 |
VALIDATED L
( REACTOR L8 N\ ’ INITIATE TURBINE TR|P> |
WIR LEVEL N\ |
]
N21-1010 l
CLOSE ALL DISCHARGE :
AND BYPASS VALVES \
|
{
|
w
|
____________________________________ NOTE 7
C31-1010 NOTE 2
VALIDATED
REACTOR WATER| <L3
C31-1010 NOTE 2 LEVEL A
ety L7 @ c31-1010 NOTE 2
WTR LEVEL / 2 C81-1010 VALDATED
REACTOR WATER| <L3
L4 FOR RECIRC > LEVEL B
€31-1010 NOTE 2 RUNBACK LOGIC
VALIDATED C31-1010 NOTE 2
REACTOR s »———@ VALIDATED
WTR LEVEL 3 REACTOR WATE
: LEVEL C
€31-1010 NOTE 2 <ﬁ>4 H11-4050 C31-1010 NOTE 2
VALIDATED VALIDATED
O G| s >ﬁ————< e ATE LEYE > <m STeaw | 240t
WIR LEVEL FLOW

13(87

FEEDWATER CONTROL SYSTEM INTERLOCKS

C81-1010

L3 FOR RPT OF
\ ATWS MITIGATION A

€81-1010

L3 FOR RPT OF
\ ATWS MITIGATION B

C81-1010

> < L3 FOR RPT OF
RI <3 ATWS MITIGATION C

B21-1030

MAIN STEAM
\ LINE FLOW >40%

NN NP NG

CONTROL _SWITCH

FOWC LOCAL PGC CONTROL SWITCH

PBS PGC ||[LOCAL
OBSERVATIONAL MEASURES
USE SPECIFICATION LOCATION
ANNUNCIATOR
NO. INDICATOR LOCATION
1 HIGH WATER LEVEL (8) H11-4050
2 HIGH WATER LEVEL (7) H11-4050
3 LOW WATER LEVEL (4) H11-4050
4 LEVEL SETPOINT H11-4050
SET DOWN
OTHERS
INSTANT INTERRUPTION NEED
COUNTERMEASURE NOT NEED
INCHING NEED
OPERATION NOT NEED
OPEN SIDE
VALVE | SEATING FORM CLOSED SDE
THERMAL EXIST
BYPASS NOT EXIST
SWGR POWER SUPPLY EXIST
OBSERVATION NOT EXIST
ELECTRICAL SOLENOID {AC _V
VALVE POWER SUPPLY|[DC vV

Figure 7.7-9 Feedwater Control System IBD (Sheet 2 of 14)
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DELETED

Figure 7.7-9 Feedwater Control System IBD (Sheet 2a of 14)
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B21-1010 rrTT T T T T T T T TSI T T T T T T T T T T T T A
S - I |
<DOME PRESS | [SETPOINT %——JI——-— !
| |
821-1010 [ i
| |
> 2 | 1
DOME PRESS Il [SETPOINT dem H
. i |
821-1010 | 274 \
> 3 I , TPU
DOME PRESS Il [SETPOINT Jl Z% ¥ . V1 [
| N 1 J
! I
B21-1010 - | | t=2 min
> P ! (WO} IV p——
<DOME PRESS IV [SETPOINT { Z‘ ! ! 5l INITIATE FEEDWATER
i ! RUNBACK
| I DIV Il ———]
€51-1010 : l'
Vv ——tm]
< APRM DNSC | %% LoV
| |
C51-1010 ! :
- CONTROL SWITCH
2 ! I
{ APRM DNSC It ) ! Z,} : < ! FW CONT SYS MODE SWITCH
| f
C51-1010 | 2/4 | PBS
3 ! !
APRM DNSC i ] Z *——4—12}——— !
1
" | OBSERVATIONAL MEASURES
C51-1010 N : ! USE SPECIFICATION LOCATION
4 { |
< APRM DNSC IV 21 = NOTE 8 |
L o o D N
FEEDWATER CONTROL SYSTEM INTERLOCKS (CON'T) SINGLE
ELEMENT
C31-1010
FEED FLOW CONTROL
STEAM FLOW <5% M2 ANNUNCIATOR
MISMATCH } NO. INDICATOR 5
| ennee 0 CATO LOCATION

4
C31-1010 NOTE2 51C7| ¥E AUTO
VALIDATED 6 |C7
TOTAL STEAM >25%

N
FLOW < -
L. M1
H11-4050 N
4 |B7| ENABLE
FW CONT SYS E
NOTE MODE_SWITCH N e 3£ AUTO
3 3E 6 |B .
( —_—
PBS 1E E :]—— . wor OTHERS
™ N\ 1/ THREE INSTANT INTERRUPTION NEED
m @ ELEMENT ) COUNTERME ASURE NOT NEED
¢ ¥ 7~ CONTROL INCHING NEED
2[es OPERATION NOT NEED
OPEN SIDE
C91-1010 — | VALVE | SEATING FORM CLOSED SIOE
\ T\ ' — 4 THERMAL EXIST
3E MOEDE PSGECLSECTED BYPASS NOT EXIST
Y
/ SWGR POWER SUPPLY EXIST
: . C ) : ) OBSERVATION NOT EXIST
C91-1010 ! ELECTRICAL SOLENOID |[AC__ V
1E MODE SELECTED \ | _ VALVE POWER SUPPLY[pC v
BY PGCS /

MODE SELECTION LOGIC

Figure 7.7-9 Feedwater Control System IBD (Sheet 3 of 14)
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N21-1010

N21-1010

RFP A
OPERATING
STATUS

(e

9lE3

C€31-1010

DEVIATION BET
MLC & RFP A <LMT
DEMAND

(2

RFP A
DISCH VALVE oo
POSITION

RFP B IN
8|E3  AUTOMATIC

RFP C IN — j— S -]

AUTOMATIC ™ -

JE_CONTROL ENABLED

, QIEJ'
€31-1010

DEVIATION BET
MFC & RFP A
FLOW

(i

O

I

<LiIMIT

L]

3€ CONTROL ENABLED

e

RFP A INTERLOCKS AND CONTROLLER INITIALIZATION

ENA
AUTOMA’

BLE RFP A
TIC CONTROL

CONTROL SWITCH

OBSERVATIONAL MEASURES

USE SPECIFICATION LOCATION

ANNUNCIATOR

NO.

INDICATOR

LOCATION

OTHERS

INSTANT INTERRUPTION
COUNTERMEASURE

NEED

NOT NEED

INCHING
OPERATION

NEED

NOT NEED

VALVE [ SEATING FORM

OPEN SIDE

CLOSED SIDE|

THERMAL
BYPASS

EXIST

NOT EXIST

SWGR POWER SUPPLY
OBSERVATION

EXIST

NOT EXIST

ELECTRICAL SOLENOID
VALVE POWER SUPPLY

AC v |

oc_v |

Figure 7.7-9 Feedwater Control System IBD (Sheet 4 of 14)

aIMay

Z 1911 auswinoaoq jospuos ubisag

/ UOIsiney 5g6/95VSC



¥99-Lc

N21-1010

N21-1010

RFP B
DISCH VALVE 5%%%‘
POSITION

[]

RFP B
OPERATING
STATUS
/M6 RFP AN
7[E3 AUTOMATIC
/(M8 RFP C N N
o[es  AUTOMATIC
¢31-1010
DEVIATION BET
MLC & RFP B | <LMT
DEMANDS
/2 I CONTROL ENABLED
383
c31-1010
DEVIATION BET
MFC & RFP B | <LMIT {
FLO -

A7

3E CONTROL ENABLED

s

RFP B INTERLOCKS AND CONTROLLER INITIALIZATION

[&]
[o]€7]

ENABLE RFP B
AUTOMATIC CONTROL

CONTROL SWITCH

OBSERVATIONAL MEASURES

USE SPECIFICATION LOCATION
ANNUNCIATOR
NO INDICATOR LGCATION
OTHERS
INSTANT INTERRUPTION NEED
COUNTERMEASURE NOT NEED
INCHING NEED
OPERATION | 'NOT _NEED
OPEN SIDE
VALVE | SEATING FORM [ e =ces
THERMAL XIST
BYPASS NOT EXIST
SWCR POWER SUPPLY | __EXIST
OBSERVATION NOT EXIST
ELECTRICAL SOLENOD [AC_ V |
VALVE POWER SUPPLY[pC v |

Figure 7.7-9 Feedwater Control System IBD (Sheet 5 of 14)
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N21-1010

RFP C
DISCH VALVE >90% OPEN
POSITION

N21-1010

RFP C OPERATING
STATUS

/M6 RFP AN

7[5 AUTOMATIC

L]

ENABLE RFP C

RFP B IN
B|E3Z  AUTOMATIC

C31-1010
DEVIATION
g T
DEMANDS

/M2\__IE CONTROL ENABLED

AUTOMATIC CONTROL

[]
O

e

C31-1010

T
[57e7]
M

DEVIATION
BET MFC & <LIMIT
RFP C FLOW

/WM 3E CONTROL ENABLED

L]

383

RFP C INTERLOCKS AND CONTROLLER INITIALIZATION

)

CONTROL SWITCH

OBSERVATIONAL MEASURES

USE SPECIFICATION LOCATION
ANNUNCIATOR
NO. INDICATOR LOCATION|
QTHERS
INSTANT INTERRUPTION NEED
COUNTERMEASURE | NOT NEED
INCHING NEED
OPERATION NOT NEED
OPEN SIDE
VALVE [ SEATING FORM CLOSED SIOE]
THERMAL EXIST
BYPASS NOT EXIST

SWGR POWER SUPPLY EXIST

OBSERVATION NOT EXIST

ELECTRICAL SOLENOID [AC__V [

VALVE POWER SUPPLY[DC v |

Figure 7.7-9 Feedwater Control System IBD (Sheet 6 of 14)
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M3\ _RFP A AUTO

’E{ PERMISSIVE
C31-1010

PGCS ENABLE
RFP A
AUTO CONTROL

RFP A
CONTROL IN AUTO

M6

= (WO)

H1-4050

RFP A
MANUAL #AUTO STATION

AUTO
MANUAL

5 JE7

6 [E7

3[E7

RFP A
CONTROLLED

PBS INCREASE
FAST
DECREASE —

NOTE 3
C91-1010

BY PGCS

L]

%

PGCS DISABLE
RFP A B3
AUTO CONTROL

N21-1010

RFP A
CONTROLLED
BY PGCS

N

@

RFP A
OPERATING STATUS

/) LOCAL CONTROL ON
2[4

\

N

/TN

RFP A LOCAL
MANUAL CONTROL

CONTROL_SWITCH

RFP A MANUAL #AUTO STATION

RFP A

LOCAL MANUAL PBS

CONTROL
NS

C91-1010
PGCS INCREASE N S
RFP A SPEED
7
C91-1010

PGCS INCREASE

(Y 1Y 1% 1]

RFP A SPEED
CHANGE INCREMENT

C91-1010
PGCS DECREASE

RS

RFP A SPEED

RFP_A MANUAL Z/AUTO STATION LOGIC

EE
T

@

7N

OBSERVATIONAL MEASURES

USE. SPECIFICATION LOCATION

INCREASE RFP A
SPEED BY ONE
INCREMENT

ANNUNCIATOR
NO. INDICATOR LOCATION|
INCREASE RFP A
SPEED CHANGE
INCREMENT
OTHERS

INSTANT INTERRUPTION NEED
COUNTERMEASURE NOT NEED

INCHING NEED
DECREASE RFP A OPERATION NOT_NEED
SPEED BY ONE OPEN SIDE
INCREMENT VALVE | SEATING FORM |~ nSare
THERMAL EXIST

BYPASS NOT EXIST

SWGR POWER SUPPLY EXIST

OBSERVATION NOT EXIST

ELECTRICAL SOLENOD [AC_ V|

VALVE POWER SUPPLY[pC v |

Figure 7.7-9 Feedwater Control System IBD (Sheet 7 of 14)
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W8\ RFP B AUTO

"s[p3  PERMISSIVE
€91-1010

PGCS ENABLE
RFP B
AUTO CONTROL

H11-4050

RFP B
MANUAL ~AUTO STATION
AUTO

L]

MANUAL
PBS INCREASE

FAST

DECREASE

NOTE 3
C91-1010

PGCS DISABLE
RFP B
AUTO CONTROL

N21-1010

RFP B
IN AUTO RFP 8
fCE N CONTROL IN AUTO

(wo)
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Figure 7.7-9 Feedwater Control System IBD (Sheet 8 of 14)
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Figure 7.7-9 Feedwater Control System IBD (Sheet 9 of 14)
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Figure 7.7-9 Feedwater Control System IBD (Sheet 10 of 14)
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Figure 7.7-9 Feedwater Control System IBD (Sheet 11 of 14)
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Figure 7.7-9 Feedwater Control System IBD (Sheet 12 of 14)
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Figure 7.7-9 Feedwater Control System IBD (Sheet 14 of 14)
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INTERPREESER
COMMUNICATION LINKS

SEE NOTE 3

DWC—A -
DHC-B
DMC—C TURBINE CONTROL VALVE DEMAND
= SPEED GOVERNOR QUTPUT
= | E—— NOTES
> b8 > TURBINE TRIP - — ke 1. ARROWS IN DETAIL "A" INDICATE EITHER INPUT OR OUTPUT OF PROCESS DATA IN THE
URBINE TR SYSTEM CONTINUOUS CONTROL ALGORITHM.
BYPASS VALVE 1,2, 1
LYE 12,3 POSITION e T2 SEE, DETAL 2.0F THE BYPASS VALVE FLOW vs. VALVE LIFT (POSITION) CHARACTERISTIC IS LINEAR
WoTE B - H———— w8 IN_THE 0-100% FLOW RANGE OF THE BYPASS VALVE. A FUNCTION GENERATOR IS NOT
REQURED DOWNSTREAM OF THIS SIGNAL. OTHERWISE,'A FUNCTION GENERATOR SHOULD
E USED TO OBTAIN A LINEAR RELATION BETWEEN FLOW AND VALVE POSITION. REFER
BYPASS VALVE 12,3 POSITION ERROR NOTE 11 75 BESIoN SPEC NS22 4016 F Ok TETALS ON LINEARITY
TR 8 EXRE =S ] 3.REFER TO STEAM BYPASS & PRESSURE CONTROL DESIGN SPEC N32-4010 FOR DETAILS.
4.REFER TO 1BD N32-1030 FOR PGC REQUEST AND OPERATOR INTERFACE COMMANDS,
vatoATon ] NOTE 6N, 5.ALL BIAS ADJUSTMENTS ARE INPUT INTO THE SOF TWARE.
SEE NOTE 3 BYPASS VLV 1.2,3 FLOW DEMAND | - % TYRENE | 6. STEAM BYPASS & PRESSURE COMTROL ALARI AND STATUS SUMMARY IN THE PROCESS
SHE 3] 2> M COMPUTER INCLUDES (S = STATUS A = ALARM).
OW RANGE DOMI z
NARR GE DOME PRESSURE UALATED wasmon save REF 10 A.PRESSURE GONTROLLER TROUSLE (DIRECTLY FROM FTDC) (&)
Sz 2> - 8.BYPASS VALVE GPENING INHEIT ()
SV‘NAL srnu< 25H 2, AB] ST BYPASS VLV FAST ACTING SOLENOID 12,3 €. MSIV CLOSURE (A)
WIDE RANGE DOME PRESS! D.BYPASS VALVE HYDRAULIC POWER SUPPLY TROUBLE (A}
T ESSURE [SiGNAL STATUS ' E. MAXIMUM COMBINED FLOW LIMIT IN CONTROL (S)
NOTE 7 AUTOMATIC F. PRESSURE SENSOR FAULT (A)
VALIDATED WIDE RANGE GF POWER COMPENSATOR INPUT POWER G. HIGH DOME PRESSURE (A)
DOME PRESSURE T RESULATOR H. WIDE RANGE DOME PRESSURE IN CONTROL (S)
I. NARROW RANGE DOME PRESSURE IN CONTROL ()
J. MANUAL PRESSURE SETPOINT CONTROL (S)
GOVERNOR FREE SWITCH EYPASS VLV 1.2.3 GONTROL DEMAND ey K. PGC PRESSURE SETPOINT IN CONTROL
NOTE 8 L. BYPASS VALVES 1.2,3 OPEN (S)
—————{ RECRC M.BYPASS VALVES 12,3 CLOSED (S}
H.BYPASS VALVES 1.2,3 FLOW DEMAND VOTER FAILURE (A}
BYPASS VLV 1,2,3 SERVO CURRENT =0 VALIDATED WIDE RANGE DOME PRESSURE CONTROL ’
[ SYSTEM 7. TYPICAL THREE COLS TCY ARRANGENENT 15 SHOWN, SAUE THREE
WOTE S REF 5 COILS CONTROL ARRANGEMENT IS USED FOR BPY. FAILURE OF E
== CONTROLLER IN T TRIFLICA (0 DISITAL CONTROL SVSTEM IS Betkcren
[ CUTBOARD MSIV 48,6,0 CLOSURE Y MUTUAL DIAGNOSTIC OR ANOTHER COMPUTER'S DIAGNOSTICS.
INBOARD MSIV AB,C,0 CLOSURE MAIN
SH5, AY] 2 CONTROL.
. MAX_COMBINED FLOW LIMIT % SENSOR SIGNAL
NOTE 7 =10 X Roou {PRESS, SPEED) SERVO  THREE COIL
o) AMPLFIER  SERVO VALVE
TOTAL BYPASS MANUAL DEMAND | 1 7S i
BYPASS VLY 12,3 POSITION OFEN T = WICATORS! Uy
I I SH4. AI] 2
NGTE 8 c
E BYPASS VLV 1,2,5 SERVO CURRENT /S) RECTIFIER
o X
8 -
BYPASS VLV 1,2,3 POSITION SED —_ BYPASS VLV 1.2, POSITION | [—[——(4/S) LTOT A1
Ts - cLost SH 2, AK] 2 NARROW K—n =
NCTE 8
STEAMLINE
VALIDATED NARROW E8 COMPENSATOR OUTPUT
RANGE DOME PRESS
B
= LTOT &)
o DOME PRESS FEEDBACK | = MAX COMBINED FLOW LT | || %
YALDATED WDE ; EI
RANGE DOME PRESS — T
PRESSURE CONTROLLER TROUBLE {>- A
4 LTDT (©)
—r y MoNTOR AN
VAL Wi E PR /S Loa
MAIN CONDENSER VACUUM LOW AB.C =0 LIDATED WDE RANGE DOME PRESSURE X c
SH5 AUJ 2 BYPASS VLV 1,2,3 TEST SIGNALS ~
NOTE'7 — VALIDATED KARROW RANGE DOME PRESSURE ,q@\__& 8. SIGNAL IS FROM TURBINE CONTROL SYSTEM (N32)
1o 9. SIGNAL IS FROM AUTOMATIC POWER CONTROL SYSTEM.
— HYDRAULIC POWER SUPPLY TROUBLE B
) o> sz, ae[ 2> . ETPONN 0. ALL TURBINE CONTROL VALVE POSITION FEEDBACK SIGNALS AND
[0 CONTROLLING PRESS SETPONT "M LUSEE CURRENT SIGNALS FOR EACH TCv SHALL B PROVIBED AS
| FUT 10 THE CONTROLLERS FOR DIAGNOSTOS
¢ 1. TURBINE SPEED CONTROL SYSTEM IS PART OF TURBINE
INCREASE o PRESSURE CONTROLLER DEMAND ’— (Ars) LJRBINE, STEED CONTROL
MAX GOMBLINED
FLOW LIMIT el
MAX COMBINED FLOW LIMIT
M2, BE{ 2>
DECREASE
= DOME PRESSURE FEEDBACK | — A3, SuFPLEMENTAL DOCUMENTS UNDER THE FOLLOWING IDENTW\ES REFERENCE
orEN ARE TO BE USED IN CONJUNGTION WITH THIS DRAWING DESIGNATOR
S — 1. AUTOMATIC POWER REGULATOR SYS IBD ca2-1030
T BYPASS VLV 12,5 POSITION S) 2. STEAM BYPASS & PRESS CONT SYS IBD £85-1030
- 3. EXTRACTION SYSTEM IBD N36-1030
TOTAL BYP MANUAL DEMAND — 4. AUTOMATIC POWER REGULATOR SYS IED c8z-1010
CLOSE = BYPASS VLV 12,3 SERVO CURRENT | || & c 5. RECIRCULATION FLOW CONT SYS IED c81-1010
6. RECIRCULATION FLOW CONT SYS (8D C81-1030
INCREASE MAX COMBINED FLOW 7. NUCLEAR BOILER SYS P&ID 821-1010
LMIT QUTPUT 8 TURBINE CONT SYS IED N32-1040
PRESSURE | CONTROLLING PRESS SETPOINT 9. TURBINE CONT SYS IBD N32-1030
SETPOINT — STEAM BYPASS & PRESS CONT 10. TURBINE BYPASS SYS P&ID N37-10%0
OPERATOR INTERFACE COMMANDS _ A g, SoNT i 02)
SB & PC MASTER MODE DECREASE SEE NOTE 6 ) Zf;
MANUAL 'PRESSURE 'SE TPONT ADISTNENT
3 AD
TOTAL MARUAL Brpass oEmang o N L L) - BYPASS VALVE 1,2,3 POSITION OPEN
£YASS OVENING IHIBIT RESET FoRr—p[SEE noTE 4]
S VALVE TEST/AUTO SWITCH
CONDENSER VACUUM TRIP RESE = BYPASS VALVE 1.2,3 POSITION CLOSED
BYPASS VALVE SELECTION FOR TEST
BYPASS VALVE TEST OPEN
PGC REQUEST
B
PRESS St ADJUSTMEN Lrped =
MAXIMUN COMBINED FLOW PR —[SEE NoTE 4
TN S0lsTvenT
TURBINE TRIP (MASTER TRIP
= SOLENOID VALVE ENERGIZED)
POWER/LOAD UNBALANCE
RELAY OPERATE
- NPL KO, c85-1010

Figure 7.7-12 Steam Bypass and Pressure Control System IED (Sheet 1 of 2)

dIMav

/ UOIsiney 5g6/95VSC

Z 1811 AuswIngdoq jopuo) ubiseg



G/9-4C

GOVERNOR FREE
SWITCH

GF POWER
TOR
| INPUT
GF DEMAND
COMPENSATOR

GF DEMAND
COMPENSATOR

{ MAX COMBINED FLOW
| LIMIT ADJUSTMENT

CONTROLLING S
PRESSURE SETPOINT

FEEDBACK
DOME PRESSURE

MAX COMBINED
FLOW LIMIT

PRESSURE
REGULATOR DEMAND

STEAMLINE
COMPENSATOR QUTPUT

PRESSURE STEAMLINE
REGULATOR COMPENSATOR

TURBINE TRIP OR
PLU OPERATION l

RATE
LIMITER

HIGH SELECT

BYPASS DEMAND | SEE NOTE 5
BIAS ADJUSTMENT

TURBINE CONTROL
VALVE DEMAND LIMITER

TOTAL BYPASS
MANUAL DEMAND

BYPASS VALVE 1
TEST INPUT

BPY 1 SEQUENTIAL | SEE NOTE 5
BIAS ADJUSTMENT

BYPASS VALVE 2

+
E 4 }\‘ BYPASS VALVE 2
TEST INPUT I CONTROL DEMAND
l +
+

+
BYPASS VALVE 1
CONTROL DEMAND

SEE NOTE 2

SEE NOTE 2
BPY 2 SEQUENTIAL | SEE NOTE 5
BIAS ADJUSTMENT

BYPASS VALVE 3
TEST IMPUT

BYPASS VALVE 3
CONTROL DEMAND

SEE NOTE 2

BPV 3 SEQUENTIAL | SEE NOTE 5
BIAS ADJUSTMENT

DETAIL A (TYP OF 3)

Figure 7.7-12 Steam Bypass and Pressure Control System IED (Sheet 2 of 2)
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NOTES:

1. DELAY TIME IS TO BE ODOETERMINED BASED ON MSIV CLOSING TIME
CHARACTERISTICS. REFER TO N32-4010 FOR RECOMMENDATION

2. FOR THE SIGNAL SOURCE CHARACTERISTICS, REFER TO SB & PC
DESIGN SPECIFICATION, N32-4010.

3. COMPLETION OF THE COLUMN OF THE OPERATING CONTROLS
AND SUPERVISORY INSTRUMENTS ARE PENDING FOR THE
DETAIL DESIGN.

4. EACH BPV POSITION FEEDBACK SIGNAL IS PROVIDED TO EACH
CONTROLLER. A COMPARATOR TO INITIATE THE BPV POSITION
ERROR “LARGE™ SIGNAL IS INCLUDED IN EACH CONTROLLER
THEREFORE, THREE (3) BPV POSITION ERROR “LARGE" SIGNALS
PER EACH BPV ARE PROVIDED TO TURBINE CONTROL SYSTEM
AFTER 2 OUT OF 3 LOGIC, EACH BPV FAST ACTING SOLENOID
SHALL BE ENERGIZED. IF ONE OF THE THREE CONTROLLERS OR
THREE COILS PER EACH 8PV FAILS. THEN THE COMPARATOR
SHALL INITIATE THE BPV POSITION ERROR "LARGE" SIGNAL
BECAUSE OF AVOIDANCE FOR NO BPV AT TURBINE TRIP OR
LOAD REJECTION.

TABLE OF CONTENTS
SH NO. NAME

1 NOTES, REFERENCE DOCUMENTS, CONTENTS
PRESSURE CONTROL LOGIC 1/2)
PRESSURE CONTROL LOGIC (2/2)
BYPASS VALVE CONTROL LOGIC (1/2)

s |win

BYPASS VALVE CONTROL LOGIC (2/2)

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

REFERENCE

DESIGNATOR
1. STEAM BYPASS & PRESS CONTROL SYS {ED €85-1010
2. RECIRCULATION FLOW CONT SYS IED C81-1010
3. RECIRCULATION FLOW CONT SYS 18D C81-1030
4. NUCLEAR BOILER SYS P&ID 821-1010
5. TURBINE CONTROL SYSTEM IED N32-1010
6 TURBINE CONTROL SYSTEM IBD N32-1030
7. TURBINE BYPASS SYS IED N37-1010
8. MAIN CONDENSER SYSTEM 1BD N61-1030

MPL NO. C85-1030

Figure 7.7-13 Steam Bypass and Pressure Control System IBD (Sheet 1 of 5)
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MCR

STEAM BYPASS & PRESS
CONTROL MASTER MODE

TURBINE MASTER CONTROLLER
MASTER MODE
IN LOCAL
MCR

PRESSURE SP

AUTOMATIC
Pas MANUAL S ?
(W0)

7

PRESSURE SETPOINT
c\ CONTROL IN AUTO
PRESSURE SETPOINT
CONTROL IN MANUAL

ADJUSTMENT
NCREASE ]——
PBS | DeCREASE

TURBINE MASTER CONTROLLER

INCREASE

DECREASE

MAX COMBINED
FLOW LIMIT
INCREASE

PBS

DECREASE

TURBINE MASTER CONTROLLER

INCREASE

< DECREASE

STEAM LINE  /An

MAXIMUM

COMBINED @
FLOW LIMIT

OUTPUT Y07 Ref 1

COMPENSATOR
TPUT

CONTROL
SETPONT
INCREASE

CONTROL
SETPOINT
DECREASE

MAXIMUM COMBINED
LIMT SETPOINT
INCREASE

MAXIMUM COMBINED
LIMIT SETPOINT
DECREASE

A=<B

A
1|G7 REF 1

MAXIMUN COMBINED
FLOW IN CONTROL

PRESSURE CONTROLLER
TROUBLE

HYDRAULIC
POWER @
SUPPLY 1
TrougLe  ~IE? REF D

NARROW RANGE

DOME PRESSURE m

VALIDATION STATUS 1|0 REF 1 I~
WIDE RANGE U
DOME PRESSURE

VALIDATION STATUS J[V0 REF 1

Lo,
L

PRESSURE CONTROL LOGIC (1/2)

CONTROL SWITCH

OBSERVATIONAL MEASURES

USE SPECIFICATION LOCATION
ANNUNCIATOR

NO. INDICATOR LOCATION

1 PRESSURE CONTROLLER MCR
TROUBLE
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