ABWR

RS-5146900 Rev. 1

Design Control Document/Tier 2

LOGIC

| CONTROL ROD

I NPUT
REF SIGNAL COND-
Er |cuass| SN DESCRIPTION Sl
B 0603 RCIS IN AUTO MODE ON
REACTOR MODE
B | 0403  SwtcH IN REFUEL ON
INOP BYPASS SWITCH
o] OF ROD Ai ACTIVATED W
INOP BYPASS SWITCH -
OF ROD Ai DEACTIVATED

INOP BYPASS
LOGIC

H=:> D, SP=8
I A>D

TYPICAL OF 205

N

[ﬁsc. =33

‘? C, SP=8
I ADC

OuUTPUT

TYPICAL OF 205

CLASS DESCRIPTION - B
D 3000 |G
B SWITCH TO MANUAL 3002 3

NOP
B O\Ekss roos 3007 | DO
0 3006 ot
B ROD A INOP BYPASSED 3003 50
INOP BYPASSED ROD(S 9,10
B CObeonnice? RoS) 3004 | 2671

INOP_ BYPASSED RODS
MORE THAN ALLOWED 3005

INOP BYPASS LOGIC

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

21-604




ABWR

RS-5146900 Rev. 1

Design Control Document/Tier 2

I NP UT

cLass SICNAL DESCRIPTION

COND-
ITION

LOGIC

OuUTPUT
SIGNAL | REF
CLASS DESCRIPTION -l

D I
B SWICH TO MANUAL 3102 -
ANN 3103

I—-— B |ATM=A ROD 3105 18

WITHDRAWAL BLOCK

ANN RWM-A WDANS BLOCK 104
" N 310

B 2702 | SWITCH TO MANUAL ON

B 2802 | SWITCH TO MANUAL ON
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B 0308(A) Bl s N seecion ——L0—= L e 3301
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B 0308(8) | ON [ g DETAL A L~ B VALIDATION ERROR 3302 37
| | |
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) — \
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| \ ‘ . i
\ | o | |
| ’1::':_:3 NE — |
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1 [ A T
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— LOGIC 4 - —
B 0616(B) | ON l L DETAL A B VALDATION ERROR 32 37
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C } { F B REPI-A BYPASS IN EFFECT | 3315 | (33A)
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* SEE DETAIL A ON SHEET 59
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Figure 7.7-3 Rod Control and Information System IBD (Sheet 33 of 87)
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* SEE DETAIL A ON SHEET 59
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Figure 7.7-3 Rod Control and Information System IBD (Sheet 33a of 87)
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(—— *
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B 0818(8) | ON L L R B VAUDATION ERROR 3408 37
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* SEE DETAIL A ON SHEET 59
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Figure 7.7-3 Rod Control and Information System IBD (Sheet 34 of 87)
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* SEE DETAIL A ON SHEET 59
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Figure 7.7-3 Rod Control and Information System IBD (Sheet 35 of 87)
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* SEE DETAIL A ON SHEET 59
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B 3314  VALIDATION ERROR ON
8 33A02  VALIDATION ERROR oN
_B | 33A04  VALIDATION ERROR _ON
PN weno e o
8 33A10  VAUDATION ERROR N
8 33A12 " VALIDATION ERROR ON
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B 3514  VALIDATION ERROR ON
B 3602  VALIDATION ERROR ON
B 3604  VALIDATION ERROR ON
B 3606  VALIDATION ERROR ON
B 3608  VALIDATION ERROR ON
B 3610  VAUDATION ERROR ON
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Figure 7.7-3 Rod Control and Information System IBD (Sheet 37 of 87)
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Figure 7.7-3 Rod Control and Information System IBD (Sheet 37a of 87)
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= 3 SYNCHRO A ;
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: SYNCHRO B : s = - S 4 |39 THRU
B | 38018) | R3p POSITION ——— %z%sg [ = B |ROD qumom 380 ’
. SYNCHRO Ai ™Al VU ok AZB
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. , < 38 39
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: SYNCHRO
) ERROR -
LOGIC ' . (WO) (WO)—— B | SYNCHRO ERROR 3806 24
Le——————==3y | POS DIFF{ >10mm -
. ‘ SYNCHRO Bi
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0501 ROD SELECT
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O CHANNEL A
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Figure 7.7-3 Rod Control and Information System IBD (Sheet 38 of 87)
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B | 1009 |EMERGENCY INSERT ON - o
"B | _1305 | WITHDRAW ON i
B | 3805 |RoD FULL OUT' ON - (wo) —= B | WITHORAW 3901 | 48
B | 0806 | OVERTRAVEL PERMIT ' oN
B | 3808 |ROD SELECTED ON
R ROD SELECTED
Bl . B | STEP WITHDRAW 3902 | 39
- S NN ;
» RCIS IN STEP/NOTCH ; > , )
B | 0708 | wiTHDRAWAL MODE ON I g o
& { ™ o
, STEP WITHDRAW -
B |_3%4 |NOT COMPLETED ON - <
RCIS IN STEP ] =
B | 070" | pRIVE MODE ON ( ) ;o 1 gk
B | 1307 |sSTEP OoN el (WO) \i B |STEP 3903 | 47
ROD SELECTED
B | 3902 | S7Ep WITHDRAW ON
— [101.102 | REFERENCE ROD - STEP WITHDRAW
B |1204,1303| POSITION A A—B>0 | B | NOT COMPLETED 3904 | 39
 S————— s - -
B | 3804 |ROD POSITION = :
__“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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B 2001 | ROD INSERT PERMISSIVE ON T\
B 1009 | EMERGENCY INSERT ON T\ ( D<=
B8 3803 |ROD FULL IN ON T\ ( i ,’X}——:J—— wor—={ g B | INSERT 4001 | 48,50
8 3808 | ROD SELECTED ON R
RCIS IN STEP./NOTCH ( i(
B | 0706 | NSERT MODE ON Q_J 2
B 1304 | INSERT ON
I}Q ROD SELECTED
B | STEP INSERT 4002 | 40
i
STEP INSERT
B 4004 | NOT COMPLETED ON D<=
l |
B 0701 | RCIS IN STEP DRIVE MODE | ON O——J Wwo) b = B |sTEP 4003 | 47
B 1307 | STEP ON L R
ROD SELECTED
B 4002 | STEP INSERT ON
g | 1011102 | REFERENCE ROD j g | STEP INSERT 2004 | 40
1204,1303| POSITION A AZB<O NOT COMPLETED
B 3804 | ROD POSITION 2
CHANNEL A STEP INSERT LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 40 of 87)
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ek jouass| 3N DESCRIPTION S CLASS DESCRIPTION N e
ROD WITHDRAWAL .
B 1801 | pERMISSIVE ON L
B 1009 | EMERGENCY INSERT ON <=
B 3805 | ROD FULL OUT ON wo [I— P B | WITHDRAW 4101 48
B 0806 | OVERTRAVEL PERMIT ON R
B 3808 | ROD SELECTED ON at
RCIS IN STEP/NOTCH ( ( ( ROD SELECTED
B 0709 | \wITHDRAWAL MODE ON 7 E =1 B | NOTCH WITHDRAW 4102 “
: '
NOTCH WITHDRAWAL !
8 4106 | NOT COMPLETED ON < l
RCIS IN NOTCH S
8 praz | EEE el ON (WO) " B | NOTCH 4103 | 47
I - R
1101,1102, | REFERENCE ROD L
B |1204.1303| POSITION — A A-B L
B 3804 | ROD POSITION —o{B A=B |— A~
A-B >C (WO) —=]
[>LCsP=0 mm NOTCH WITHDRAWAL
B | NOT COMPLETED 4106 4
ROD SELECTED N
B 4102 | NOTCH WITHDRAW ON
A A B | SETTLE 4107 47
A-B< D —wo) e
[,:J,.ﬁizﬁﬂf“ L
A
NOTCH WITHDRAWAL LOGIC
CHANNEL A
TYPICAL OF CHANNEL B

Figure 7.7-3 Rod Control and Information System IBD (Sheet 41 of 87)
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B 2001 prrussive N L
B 1009  EMERGENCY INSERT ON [ 57 et
B 3803 ROD FULL IN ON - =1 ) g — B INSERT 4201 48
N f_.. R
B | 3808 ROD SELECTED ON -t
ROIS IN STEPANOT [ [ [ R
(3] 8 | om0 |RESN Mot ON 1 — B | ORcRNSEeRy 4202 42
NOTCH INSERT
B 4206  NoT COMPLETED ON = I
B 0702 RCSIN NOTCH ON Wo— (g — B NOTCH 4203 47
DRIVE MODE S
[k
1101,1102  REFERENCE ROD
B 12041303 POSITION A B-A
B 3804 ROD POSITION == A= |— oA -
B-A2C F——WO— g —
C.SP= @ mm f NOTCH INSERT
— R — B |NOT COMPLETED 4206 42
ROD SELECTED A A [
B 4202 NOTCH NISERT ON | 1 L N S
o —— B SETRE 4207 47
B-A<D WO s —
“=(>D.SP=25 mm L R
|
CHANNEL A NOTCH INSERT LOGIC
TYPICAL OF CHANNEL B

Figure 7.7-3 Rod Control and Information System IBD (Sheet 42 of 87)
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ROD WITHDRAWAL .
B BO1 | oERMISSIVE ON L
B 1009 | EMERGENCY INSERT ON <}
B 0806 | OVERTRAVEL PERMIT ON
B 3805 | ROD FULL OUT ON (Wo) I E a {Z——j—(wm S B | WITHDRAW 4301 48
B 3808 | ROD SELECTED ON F3 R
RCIS IN CONTINUOUS
B | 0704 | WiTHDRAWAL DRIVE mopE | N N LK
N/ a4 ROD SELECTED
" =1 B | CONTINUOUS WITHDRAW 4302 | 43
B 1305 | WITHDRAWAL ON j——]
B8 1306 | CONTINUOUS ON > :
4
CONTINUOUS WITHDRAW N b
B 4306 | NOT COMPLETED ON r <
WOy — s B | CONTINUOUS 4303 | 47
[ s
1101,1102, | REFERENCE ROD _
B 11204,1303| POSITION 1A A-B
B 3804 | ROD POSITION =B A=B | A=
ABZE el CONTINUOUS WITHDRAW
LCSP=0 mm @ B | NOT COMPLETED 4306 | 43
ROD SELECTED A [
B 4302 | CONTINUOUS WITHDRAW ON ) 1
=51 A5 j——- B | SETTLE 4307 47
A-B< D |—(Wo P
l—F(> D,SP=25 mm * R

CHANNEL A
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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B 3803 ROD FULL IN
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C
ITION
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CLASS DESCRIPTION

B INSERT
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B 0703 |NSERT DRIVE MODE

B 1304  INSERT
B 1306  CONTINUOUS

CONTINUOUS INSERT
B 4406 NOT COMPLETED

D B 1101,1102 ' REFERENCE ROD
1204,1303 | POSITION

B 3804 ROD POSITION
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B | 4402 CONTINUOUS INSERT

g | ROD SELECTED
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——

B | CONTINUOUS

S

CHANNEL A

TYPICAL OF CHANNEL B

— o L
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NOT COMPLETED
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CONTINUOUS INSERT LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 44 of 87)
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B 3803 | ROD FULL IN ON T—{Z}—v
B 1008 | ROD SELECTED ON ( . B | SCRR! INSERT 4501 | 45,47
B 1007 | SCRRI CONDITION EXISTS ON , (WO) ——=]
SCRRI INSERT ( ) )
B 4507 | NOT COMPLETED - <}
SCRRI UPDATE
B 2301 | PERMITTED ON UPDATE
SCRRI TARGET POSITION LOGIC
8 2303 | UPDATE REQUEST ON o
ES A B-A =
o 2304 | NEW SCRRI _____l_r:4>
TARGET POSITION Ti(l:?%%'T
B 3804 | ROD POSITION ON POSITION 1 B-A
MEMORY B-A2C |— WOl g =
== 1N CSP=@ mm R } SCRRI INSERT
™ B | NOT COMPLETED 4507
-]
B 4501 | SCRRI INSERT ON -] ) {
L—=I8-A ™
:}—— B | SETTLE 4508
B-AZ D WO >l g |-
[(PLD.SP=25 mm * R
SCRRI TARGET
B | POSITION ANSWER BACK 4509 | 25

** SCRRI TARGET POSITION MAY BE UPDATED ONLY WHEN
UPDATE SCRR! TARGET REQUEST IS ACTIVE WITH THE
SCRRI UPDATE PERMIT STATUS ACTIVE, O THERWISE
LAST VALUE IS MAINTAINED IN RSPC BUFFER.

CHANNEL A

ELA
"TYPICAL OF CHANNEL B

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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7 6 4 3 2
I'N P U T cu T P UT
REF SIGNAL COND— Locie SIGNAL | REF
Sy |cass| >55 DESCRIPTION il CLASS DESCRIPTION D SH
B 3803 | ROD FULL IN ON TX}—.
B 3808 | ROD SELECTED ON ( 3 S B | EMERGENCY INSERT 4601 | 46,47
B 1009 | EMERGENCY INSERT ON , (Wo)—=f R
CONTINUOUS ARI/SCRAM
B | 4604 |¢oow NoT complETED | ON >J
B 3814 | FULL-IN SET POINT ON > A B-A L
B 3804 | ROD POSITION ON E=H{B A=B |— B-A
B-A>C (WO) —=]
[[FPLCSP=@ mm CONTINUOUS ARI/SCRAM
' ™1 B |FoLLow NOT compleTED | 4604 | 46
B 4601 | EMERGENCY INSERT ON N )
# B |~ B |sene 4605 | 47
B-A<D [—(W0O—)
[FoLD.sP=25 mm

CHANNEL A
TYPICAL OF CHANNEL B

EMERGENCY INSERTION LOCGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 46 of 87)
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I N P U T o U T P U
LOGIC
REF SIGNAL COND— SIGNAL | REF
EF JoLass| SN DESCRIPTION s CLASS DESCRIPTION 2 i
B 3903 | STEP ON
Q—'(WO) B |STEP A 4701 | 54
B 4003 | STEP ON
B 4103 | NOTCH ON
O Wo) 8 | NOTCH A 4702 | s4
8 4203 | NOTCH ON
B 4501 | SCRRI INSERT ON
@ B | EMERGENCY INSERT s [ B8
B 4601 | EMERGENCY INSERT ON ’
B 4303 | CONTINUOUS ON
O (WO) B | cONTINUOUS A 4704 | 54
B 4403 | CONTINUOUS ON
B 3810 | SETTLE ON
B 381 | SETTLE ON
B 4107 | SETTLE ON
8 4207 | SETTLE ON
B 4307 | SETTLE ON O B | SETTLE 4706 | 55
8 4407 | SETTLE ON
8 4508 | SETTLE ON
8 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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I NP UT OUTPUT
REF SIGNAL COND- LOGIC SIGNAL = REF
SH ‘FLASS S DESCRIPTION STion | CLASS DESCRIPTION Rt S
‘ B 3901  WTHDRAW (STEP) ON —
\ B 4101  WITHDRAW (NOTCH) ON —— '":—:wo —=— B | WITHDRAW A 4801 49,55
B / ‘
B 4301 WITHDRAW (CONT) ON f—=—
T/l o g NORMAL/EMERGENCY 4809 5153
B 4001  INSERT (STEP) ON |—] = ROD MOVEMENT A
B 4201 INSERT (NOTCH) ON —=) |_—
| : I — WO —> B INSERT A 4802 4954
‘ B 4401  INSERT (CONTINUOUS) ON ™ X s
B 4703  EMERGENCY INSERT ON B EMERGENCY INSERT 4810 54
t
| CHANNEL A |
] TYPICAL OF CHANNEL B
~1100% INSERTION OR - o '
B | LATCHED FuLL IN 4804 24
0 QUPLING CHECK L COUPLING CHECK (OVER-
EM‘ B (OVERTRAVEL SwToH Acnvatep) | ON [ B | TRAVEL SW ACTIVATED) 805 | 24
RSSM‘ B BUFFER CONTACT ON ( B | BUFFER CONTACT 4806 @ 24
‘ 100% INSERTION OR ]
RSSM | B LATCHED FULL IN ON TA?é%G
L
RSSM | B 10% INSERTION I m—— > B ROD SCRAM TIME DATA * 4807 24
RSSM | B 40% INSERTION ON =
RSSM‘ B 60% INSERTION ON ——————
RSSM‘ B 0% INSERTION ON
ROD SCRAM DATA
RAPI ‘ B REQUEST (\dd) N ——

** (WHEN RCIS DETECTS SCRAM FOLLOW SIGNALS ~ INVERTER CONTROLLER/RBC INTERFACE
OR SCRAM TEST SIGNALS, RCIS STARTS RECORDING. LOGIC AND REED SWITCH DATA

COLLECTION AND TRANSFER LOGIC

* TIME TAGGED DATA BASED ON{RCIS]CLOCK.

Figure 7.7-3 Rod Control and Information System IBD (Sheet 48 of 87)
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N P U T OuU T P U T
REF SIGNAL COND Loeie SIGNAL | REF
oy |ciass| 55 DESCRIPTION TN CLASS DESCRIPTION 5 S
UNSYNCHRONOUS
B 3804 | ROD POSITION == DETECTION
ROD DRIFT CIRCUIT A
LA
B 4703 | EMERGENCY INSERT ON | T :
B 4801 | WITHDRAW oN ] —{X}——j——— LOGIC e B | DRIFT DETECTION 4901 24
*
B 4802 | INSERT on Hp [‘ <=
! I NO_UNSYNCHRONOUS
| EP——— O—— I B | pETECTION 4908 | <9
ROD
| MOVEMENT | |
I I ROD MOVEMENT
> FAILURE : B 4903 | 24
DETECTION
LOGIC
I I
[ ™ |
CHANNEL A

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

TYPICAL OF CHANNEL B

** 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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INPUT
REF SIGNAL COND- LOGIC
REF | cLass| SeM. DESCRIPTION o
R0D A PLACED N =
B 3003 iNgp BYPASS ON
B 4703  EMERGENCY INSERT ON
ROD INSERT ‘
B 2001 prruissive ol - — .
B 5101 RSPC SELF TEST FAILURE ON WO
ROD WITHDRAWAL
B 1901 prRuissIvE ON WO —=
B 4001 | INSERT (STEP) N —
B 4201 | INSERT (NOTCH) ON — R
B 4401  INSERT (CONTINOUS) ON — TYPICAL OF CHANNEL B
BRAKE TEST PERMISSION,
ON ~

t?BCC B

KEY LOCK, SWITCH "TEST
POSITION

TYPICAL OF 6

e

]

FROM OTHER _*
\\ 5RBCC ™ |

THE CONNECTION TO THE BRAKE SOLENOID IS SWITCHED OVER FROM RBC

* WHEN BRAKE TEST PERMISSION KEY LOCK SWITCH IS IN THE TEST POSITI
TO A CONNECTOR FOR BRAKE TEST DEWVICE. 7

P

ON,

b

OuUTPUT
SIGNAL  REF
CLASS DESCRIPTION -l

B {ROD MOVEMENT PERMISSIVE] = 5004 54

[N

L BRAKE TEST 5005 J

BRAKE TEST AND STOP LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 50 of 87)
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i N P U T 0O U T P U
REF SIGNAL COND sk SIGNAL | REF
Sh | CLASS ' DESCRIPTION TION CLASS DESCRIPTION D SH
RSPC A
SELF B | RSPC SELF TEST FAILURE 5101 | 24,50
TEST
RAPI B RESET A ON ~
RsPcA| B LOCAL RESET ON 4 O——————» D |RESET 5102 55
(WO)
*
B 5505 | IC TROUBLE ON I ™ -
| [
B 4703 | EMERGENCY INSERT ON ey AR
NORMAL /EMERGENCY
B 4809 ON °
ROD MOVEMENT A & ™ \ 5 ABNORMAL BRAKE 5103 24
] Y SOLENOID ENERGIZATION &
t
BRAKE CURRENT
A 5302 | 5ENSE SIGNAL * AA 5 =
P
5 ] \ g | BRAKE DISENGAGEMENT 5104 24
I” | 7 FAILURE 3
t
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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REF SIGNAL
€ [cuass| o

I NP UT
DESCRIPTION
5403  STEP
5404  NOTCH
. 5402 VCONTINOUS
5503  SETILE
5401  EMERGENCY INSERT
5406  INSERT
5502  WTHDRAW
5405  sTOP
5802  INVERTER TROUBLE
5505 %vgggfg CONTROLLER

g
i

=
o
=

22‘2%2%2‘21%%

OuUTPUT

LoGe CLASS DESCRIPTION L | =
B SWP 5200 25
B NOTCH 5202 25
B CONTNOUS 5203 25
B SETE 5204 25
B EMERGENCY INSERT 5205 | 25
B INSERT 5206 | 25
B WITHORAW 5207 | 25
B S0P 5208 | 25
B INVERTER TROUBLE 5200 | 25
B NWRIER CONIROLLER 5210 | 25
L
CHANNEL A
TYPICAL OF CHANNEL B
IC SIGNAL

TRANSFER TO RAPI

Figure 7.7-3 Rod Control and Information System IBD (Sheet 52 of 87)
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I NP UT OUTPUT
REF SIGNAL COND- LOGIC SIGNAL ~ REF
Sy | Cass| o DESCRIPTION IoN CLASS DESCRIPTION o | S
NORMAL/EMERGENCY ROD
B | 4809  \OVEMENT CHANNEL A _ON i
tl P BRAKE SOLENOID BRAKE
WO D 5301 | POMER
4809(8) ugﬁvgstﬁugs%:gf goo ON B ENERGIZATION SIGNAL SUPPLY
B {RSPC=A} BYPASSED ON AL
B {RSPC=Bj BYPASSED ON [[ :
BRAKE_CURRENT
BRAKE CURRENT
SENENNAL " A | SENSE SIGNAL 3302 |
BRAKE CURRENT T ST
SENSE SGNAL ————————— A SRS RN 5303  51(B)

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

ROD BRAKE CONTROLLER LOGIC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 53 of 87)
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@

5004 |[ROD MOVEMENT PERMISSIVE A} ON

5004(B) (ROD MOVEMENT PERMISSIVE B) ON

INPUT — OUTPUT
REF SIGNAL COND- | SICNAL = REF
X |cLass| SION DESCRIPTION ot CLASS DESCRIPTION 3 .
B | 4810  EMERGENCY INSERT A ON FER ‘
B | 4810(B) | H
0(B) |EMERGENCY INSERT B ON DETALL A B EMERGENCY INSERT 5401  52.57
|  ——
@P" B 'EMERGENCY INSERT ON —>
B | 4704  CONTINUOUS A ON 'L | P |
B | 4704(B) 'CONTINUOUS B ON b rE el At ————— B | CoNTINUOUS \ 5402 | 52.56
B | 4701 STEP A ON — e \
B | 4701(8) STEP B ON L E e At ——— B |swP | 5403 | 5256
B | 4702 | NOTCH A ON [ m——
B | 4702(8) |NOTCH B ON > E DENC A ———— B NOTCH 5404 52.56

[_E_.‘ SELECTION = )
0GIC

4802 | INSERT A ON

4802(B) | INSERT B ON
NO_UNSYNCHRONOUS '

| 4902 |pTECTION A ON

NO_UNSYNCHRONOUS

4902(B) | pETECTION 8 N

2813) | RSPCLB} BYPASSED ON

2803) | RSPC-{A} BYPASSED ON

3808 'ROD SELECTED A ON

3808(B) 'ROD SELECTED B ON

{ ** EMERGENCY ROD INSERTION PANEL |

B ROD MOVEMENT PERMISSIVE 5405 (57

Vs
Vo

il
—7 DETAL A * 3 ‘
e N
] =g |

\
-

DELTAIL A B |INSERT 5406  52.56

> [ SELECTION
[ LOGIC
l [ DETAIL A"
> { B NO UNSINCHRONOUS 5407 57
[ [ | SELECTION ,
[ DENCA* ———— 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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I NP UT OuUTPUT
REF SIGNAL COND- LoGiC SIGNAL ~ REF
i CLass 8 DESCRIPTION o CLASS DESCRIPTION 4 .

8 RSPC{A} BYPASSED ON rAL

B RSPC{B) BYPASSED ON

B 4801 | WITHDRAW A ON [r SE'[(EJ&T(I;ON

B | 4801(B) WITHORAW B ON > N 5502 | 52,56

B | 4706 |SETILE A ON [[ *{3@;‘;0"

B | 4706(B) SETILE B ON t L a [ B[S 5503 | 52.57

B | 5102 |RESETA ON SELECTION it

B | 5102(B) RESET 8 ON . DETAL A - ROINE = L RESET FALURE DISPLAY 5504  LOCAL

B |LOCAL RESET ON o) ‘

I [ I
VALIDATION DETAIL A
8 ERROR (vote 7). ON B
[ > B IC TROUBLE 5505  SL32
S e
[ >
NOTE 3
e SELF
B POWER ON (NOTE 3)  ON T routie = L | SRS 5506 | LOCAL

Figure 7.7-3 Rod Control and Information System IBD (Sheet 55 of 87)
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I N P U T O U T P U
REF SIGNAL COND— LOGKk SIGNAL | REF
SH | CLASS D DESCRIPTION TION CLASS DESCRIPTION D SH
B 5502 | WITHDRAW ON _ _
L L j———- B | CONTINUOUS WITHDRAW 5601 57
B 5402 | CONTINUOUS ON - 7
j——- B | CONTINUOUS INSERT 5602 57
N
7
U—— B | STEP WITHDRAW 5603 57
Y o
B 5403 | STEP ON ) >
:}w— B | STEP INSERT 5604 57
:L ) B | NOTCH WITHDRAW 5605 57
B 5404 | NOTCH ON
j > B | NOTCH INSERT 5606 57
B8 5406 | INSERT ON

Figure 7.7-3 Rod Control and Information System IBD (Sheet 56 of 87)
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SIGNAL = REF
D SH

INP U T OuUTPUT
REF SIGNAL COND- LOGIC
& |ouass) S DESCRIPTION Ton. CLASS DESCRIPTION
B 5408 ROD RELECTED ON
B 5401  EMERGENCY INSERT ON L * U )
PULSE —
B 5503 SETIE N L chuse . | v P
B 5601  CONTINUOUS WTHDRAW ON 8 W — P |SEPPER MOTR 5701
B 5602  CONTINUOUS INSERT ON L X —— P |NOTE 8
B 5603  STEP WITHDRAW ON L Y ———— P
B 5604  STEP INSERT ON n Z —— P
B 5605 NOTCH WITHDRAW ON \
B 5606  NOTCH INSERT ON NOTE 4 |
B \
= o e oo 5702
J
= |
- F ST L STOPPED (LOCAL DISPLAY) 5703
Wo— —lg{ L RUN (LOCAL DISPLAY) 5704
NOTE 6
NO_UNSYNCHRONOQUS
B | 5407 pETECTion N — d
? * THIS SIGNAL TAKES PRECEDENCE OVER OTHER
& 5405 | poateang VT ON : SIGNALS IN THE PULSE GENERATOR LOGIC.
B 5505 IC TROUBLE ON
B 5802  INVERTER TROUBLE ON
NO_OVER FREQ Py
B LWLOCAU fpgtection (NoTE 4)) N =Yy

SMDM

SMDM

IC
IC

Figure 7.7-3 Rod Control and Information System IBD (Sheet 57 of 87)
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I N P U T o U T P U T
REF SIGNAL COND— Losie SIGNAL | REF
S |CLASS ‘D DESCRIPTION ITION CLASS DESCRIPTION D SH
INVERTER TROUBLE
L | piSPLAY 5801 IC
SMDM | B FUSE FAILURE ON I
SMDM | B ABNORMAL VOLTAGE ON T\ ( W B | INVERTER TROUBLE 5802 | 52,57
SMDM | B OVER CURRENT ON r
l/ L | FUSE FAILURE DISPLAY ic
L | ABNORMAL VOLTAGE ic
DISPLAY
n L | OVERCURRENT DISPLAY Ic

Figure 7.7-3 Rod Control and Information System IBD (Sheet 58 of 87)
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DISTRIBUTOR AND OTHER NECESSARY HARDWARE. IT GENERATES
APPROPRIATE PULSES CORRESPONDING TO THE INPUT DRIVE
COMMAND TO PRODUCE THE REQUIRED SPEED PATTERN OF THE
STEPPING MOTCOR (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.

7 6 I 5 4 3 2

CH A SIGNAL () E‘*”’ — VALIDATED SIGNAL

b |

i [ @, T
CH B SIGNAL (1} §

O k e

b
CH B BYPASSED (1) < j_, VALIDATION
: ERROR
CH A BYPASSED (1) f O E X =
VALIDATION SELECTION LOGIC (TYPICAL) DETAIL A

NOTES:

1. RESET FAILURE SIGNAL IS ISSUED BY IC WHEN THE RESET DEDICATED DISPLAY INDICATION SHALL BE PROVIDED FOR RUN,
ROUTINES TO BE COMPLETED BY THE MICROPROCESSOR ARE NOT STOPPED, IC TROUBLE, INVERTER TROUBLE AND RESET CONDITIONS.
SUCCESFULLY ACCOMPLISHED. GENERATION OF THIS SIGNAL SHALL IN THE EVENT OF EITHER A IC TROUBLE OR INVERTER TROUBLE
BE AN INTEGRAL PART OF THE RESET ROUTINES OF THE HARDWARE. CONDITION, THE FAILURE CAUSING SUCH CONDITION SHALL BE
THE IC SHALL CONDUCT AUTOMATICALLY A RESET ROUTINE WHEN DISPLAYED.

RECOVERING FROM A PRIOR FAILURE.TROUBLE CONDITION.

2. THE IC HARDWARE SHALL UTILIZE A WATCHDOG TIMER TO MONITOR XQ'E'%TT‘OSYEE%EDSIEHSLCEA%EESA; Ea? év 'ggNgﬁéNggLNgT&METCH
THE UPDATES OF EACH SIGNAL FROM RSPC. THE TIMER SHALL COPICAL OF THERSE SIGNALS ARE "OHED™ TO PRODUCE ONE :
COUNTDOWN FROM A PREDETERMINED AMOUNT OF TIME TO O AND VALIDATION ERROR SIGNAL TO INDICATE IC TROUBLE
RESET TO (TIME TO BE DETERMINED IN DETAILED DESIGN PHASE) :
ms AUTOMATICALLY ON EVERY UPDATE OF SIGNAL. WHEN TIMER

, THE CHARACTERISTICS OF THE UVWXYZ PULSES ARE DETERMINED
gggwspgg\‘xggg Tzﬂéoo?ﬁ g{& A’EPUT SIGNAL FROM THE RSPC, IT 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
3. SELF TEST FEATURES SHALL INCLUDE THE ROUTINES OF CHECKING THE DISTANCE AS DEFINED BY THE RC&IS DESIGN.
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.
4. PULSE GENERATOR COMPRISES OF FREQUENCY LIMITER, PULSE

Figure 7.7-3 Rod Control and Information System IBD (Sheet 59 of 87)
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7 6 5 l 4 3 2 1
ATLM-A
LPRM DATA (C51) LPRM
P SUM AND BYPASSED LPRMs MORE THAN ALLOWED
INITIAL VALUE)DOWNLOAD COMPLETE AVEgéG‘C‘NG
AE S
Do LDAD —
REQUEST (DO
\ 4
>
POWER
CHANGE
o | MONITOR — SIGNAL TO PGCS TO STOP
ROD MOVEMENT REQUEST
— > WHILE
REACTOR POWER > LPSP core | keRu ALTM TR. #1 DOWNLOAD TS B
PERFORMED
APRM (x4) N | — > D!WI I“L!”A!"i E!!ElEEST
L TO PMCS (C91)
NMS - —|= ——
csy ) CORE FLOW (x4) INTERF ACE APRM FLCPRIMODULE Y I A
NV TP — & LOGIC FLED
NMS DIV ISIONAL UNIT s 5500 e
BYPASS (x4) )
FLOW ELPD)
CONTROL RODS POSITIONS, —— C ALGORTTHM ALTH TR. 3
UNIT
SELECTED RODS (RAPI-A) ALGOR | THM . . Y !
UNIT | | B I
- } } -
THERMAL LIMIT DATA > > . TRIP
W1 11 CORRE SPONDING > Q g )1? OUTPUT
I Ve < MODULE
(FLCPR & FLPD) igw ‘ ALTM TR. #2 .t | B
| W
| R v o v g, SO N 1 .
CUTTAL VALUD Flloweeveel SN >
SOWNTOAD ENABLE ! FLCPR (i |
—— | | |NSTANTANEOUS | >
| — = » A1 RFCS
A0 COEFFICIENT VALUE. — 1 LFRM DATA » FLOW
Af COEFFICIENT VALUE I - » A2 INCREASE
COMPARATOR UNIT = BrocK
B A3 SIGNALS
Bf COEFFICIENT VALUE — % COMPARATOR UN\TF I | O | -
| 1 ﬁ 4 ROD
| == | > BLOCK
i i |4 | TGNAL
N N ) PO | L >
T T
SELF || =
TEST ‘ B
UNTT ] SELF TEST 0 ns
——l— |, FOUTINES & =
LOCAL "OFF" SWITCH —H—»jifff‘f> INITIALIZE LOGICL | —{|— -
| I I
LOCAL "ON" SWITCH » [l [~ TRAALHTCH I
1 SETTING FOR MFLCPR{— 11 |
& I
(| B e TiRMAL I GH I _
FUNCT IONAL TEST REQUEST ‘ [T LSETUNG FORMELPDI T
(LOCAL, MANUAL) - —— ——
OCALCULATION DATA - N B ATLM TROUBLE
REQUEST (LOCAL, MANUAL) L Il
L = = > <,LJJ
MEASURED PLANT PARAMETTERS ___ | | _ _ _ _ _ iy —
(c12, €31, ¢81, 631, N32) —— [  — — —— comp
PLANT PARAMETTERS | | _ _ _ _ _ ONIT
seoBY QO 0. - ==== =
ATLM CH B CALCULATED | | —
SETPOINT RESULTS — |~ — ———
e R >
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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