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CONTROL ROD POSITION 
INDICATOR PROBE (lYP 

3 4 5 6 

FOR EACH ROD) (REF 5 & 7) 
NOTE 2 

r---- ~-----------------------------------------------------------------------7 
I I 
I POSITION POSITION POSITION POSITION POSITION CRD TEMP I 
I INDICATOR INDICATOR INDICATOR INDICATOR INDICATOR (ANY ROD) I 
I PROBE PROBE PROBE PROBE PROBE I 
I INSERTED BACKSEAT EVEN-NO DISCONNECT ODD-NO I 
I OVERTRAVEL SWITCHES SWITCHES SWITCH SWITCHES I 
I SWITCHES I 
I I 
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i 
SELECTED ROD SELECT 
ENABLED WITHDRAW 
PERMISSIVE CONTROL 

PERMISSIVE 

I I 

L-----~----------~--------------------- ----------~------------- ----------~----J SH 3, H-3 i SH 3, G-7 

/REF 6 '\ 

.----------, ,---....... ------, 
RPIS RPIS 
SCAN NEXT 
MODE ROD 

r----~---~---------

CONTROL ROD 
SELECT PB 
CONTROL ROD 
SELECTED BY 
OPERATOR 

S1-XX-XX 

~--,---~ SH 3, E-2 

TYP FOR 
EACH ROD 

SELECTED ROD 
ENABLED 
PERMISSIVE 

SH 3, H-3 

C 
N131 TO 

N267 

----------~--------------------- ---------- ------------- ---------------7 
I I I I I I I 
I I I I I I I I. I. : : r-----~-------r _____ j ______ 7 : 

,- - - - - - \ I I I I I I 

,' ~~ROL \ r-~--------~ : : ____ l ___ , : 
\ \ I I I / \ I 

/FOD OUT NOT9~ 

I ,ti~Jg:\ 
\RMS CR/ 

SH 4, E-2, E-4, F-10 
SH 3, D-2, B-9 

\ ,' I 1 1 / PERMISSIVE \ I 
\ ________ I I I I / WHEN SELECTED ~ ~•----~ 

SH 7, c-10 r ______ J ____________ t ___ J __ 
7 

____ l ___ , \:0
~-

1
~:R~~l~G/ -- !'--_ 

: -C' -OC_K_ - - - -: : : / W~i~ISJ6¥f- \ 1 
c: 1 ROD POSITION BUFFER MATRIX I SELECTED ROD \ I 

I MAL.FUNCTION I 1 1 \ IS DRIFTING / 1 
: ~~ISSING : L r __ r _______ - - - - - 7 - - - - r - - - - r \ I : 
I I I I I I I ----r---l I 

ROD POSITION 
INFORMATION 
SYSTEM 

C 
ROD SELECTED 
AND DRMNG 

RPSRSD 
C1820 
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i 
SELECT 
INSERT 
CONTROL 
PERMISSIVE 

i SH 3, G-10 

I I I I I I I I I 
L ___ 7 ____ J I I I I I I I SIGNAL NOMINAL RANGE 

SETTING (SECONDS) 
AVAILABLE RANGE 
ADJUSTMENT (SECONDS) 

: r - - - - - - -l- -- --- - 7 - r - - ~ - - ~ - - - - - - -, : : : • • 
I I I I I I I I I I I f------7------; 
I I I I I I I I I I I I I I 
I I I I I I : I : : : I I I r==r--lt{~;:rn~~;~-'~~~C--' -1 r __ J_ ___ ---1 -- ---: ~ 1 ~ CR c,l 

RPIS RPIS OUT\ CONTROL I I ROD POSITION 0 ROD 0 / ' 
FAILURE MALFUNCTION ROD I NEUTRON I (TENS) (UNITS) ROD DRIFT ALARM ROD ROD 
RPSRPF SH 3, D-2 SELECTED I MONITORING I (lO BITS) OVER TRAVEL (ANY ROD) DRIFT DRIFT 
C1840 SH 4, F-4, F-8 (8 BITS) I SYSTEM I CR00 1 TO CR137 (ANY ROD) RPSRDA (ANY ROD) (EACH ROD) 

RPSSEL I I C1809 
FULLY C1801 I I 

r-------------~-- --- _:~:: r_\_-_-_J_~ --------- ------, 
1 1 1 1 1 LPRM 1 '6" TYPICAL FOR UP1 
1 '@" '@" 1 1 BYPASS 1 ®. TO 4 RODS 1 

.---------, : LOW / ' / ' : : ,._J_.:_2 __ , ,. ___ J ____ , 
I I I I I I 

: ~6¼Wg~ING ... I ---~ •
1 

- - ®." '®." '®. : rii~L : : ~~TROL : 
I SYSTEM I I / ' TYPICAL FOR / ' ,,;Pl~ I METERS I I POSITION I 
I I I EACH LPRM FOR UP I I I I 
I I I _ -@" TO 16 I I I I 

~ _____ (iE[ ~J : ~IG~ LPRM'S ~ ________ J ~ _ C[E,tl§) j~N!TfilJ 

I TYPICAL FOR UP TYPICAL FOR UP 
I TO 16 LPRM'S TO 4 RODS 

L--------------------- ---------------------------
WHOLE CORE 4 ROD GROUP 

LPRM TRIP AND CONTROL LPRM SIGNAL AND CONTROL 
ROD STATUS DISPLAY ROD POSITION DISPLAY 

SELECT WITHDRAW CONTROL 
(CONTINUOUS OUT) 

SELECT WITHDRAW CONTROL 
(NOTCH OUT) 

TIME DELAY TO UNLATCH CONTROL 

0 

I 

UNLATCH CONTROL 

SWITCHING INTERVAL FROM 
UNLATCH CONTROL TO ROD 
WITHDRAW CONTROL 

ROD WITHDRAW CONTROL 

SWITCHING OVERLAP BETWEEN 
ROD WITHDRAW CONTROL AND 
SETTLE CONTROL 

SETTLE CONTROL 

SELECT INSERT CONTROL 
(CONTINUOUS IN) 

SELECT INSERT CONTROL 
(NOTCH IN) 

TIME DELAY TO ROD 
INSERT CONTROL 

ROD INSERT CONTROL 

SWITCHING OVERLAP BETWEEN 
ROD INSERT CONTROL AND 
SETTLE CONTROL 

SETTLE CONTROL 

1 2 3 

I I I I I I I 
UNLATCH CONTROL - - --

ROD WITHDRAW CONTROL - - - -

SETTLE CONTROL - - - - - - - - -

ROD INSERT CONTROL - -

4 

I I 

CONT. WITHDRAW 
CONTROL DURATION 
+6.5 

9.8 ± 0.1 

0.2 ± 0.2 

0.85 ± 0.15 

0 + 0.15 
- 0.00 

1.5 ± 0.2 

1.3 

7.3 ± 0.5 

CONTINUOUS INSERT 
CONTROL DURATION 
+ 5.0 

9.0 + 0.9 
- 0.1 

0.4 ± 0.2 

2.9 ± 0.2 

1.3 + 0.2 
- 0.0 

5.8 ± 0.5 

5 6 7 

I I I I I 

9.8 ± 1.0 

0.4 + 0.6 
- 0.4 

0.65 + 0.35 
- 0.15 

1.5 ± 0.5 

7.3 ± 1.0 

9.0 ± 1.0 

0.4 + 0.6 
- 0.4 

2.9 ± 0.6 
- 0.4 

5.8 ± 1.5 
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I I I I 

SETTLE CONTROL - - - - - - - - - - - ----------------

TABLE I FUNCTIONS OF CONTROL ROD TIMING 

10 SEC 

I I 

10 1 1 12 

.NQIES: 
1. THE ROD CIRCUIT SHALL BE DESIGNED TO INSURE THAT: 

A. ONLY ONE ROD ROD MAY BE SELECTED AT A TIME. 

B. WHEN MOVEMENT IS INITIATED THE SELECTED ROD 
SHALL BE SEALED IN TO INHIBIT SELECTION OF 
ANOTHER ROD DURING THE MOVEMENT CYCLE 
(EXCEPT FOR THE LOSS OF CONTROL CIRCUIT POWER). 

2. EACH CONTROL ROD, AS IT TRAVELS UP (INSERTED) OR 
DOWN (WITHDRAWN) PASSES BY A NUMBER OF SWITCHES. 
THE TOP TWO POSITION SWITCHES ARE CALLED "OVERTRAVEL" AND 
THE BOTTOM TWO POSITION SWITCHES ARE CALL.ED "WITHDRAWN", 
BACKSEAT AND DISCONNECT. SWITCHES IN BETWEEN ARE 
DIVIDED INTO ODD (DRIFT) AND EVEN (LATCH) POSITIONS. 
AS THE ROD TRAVELS OVER ANY SWITCH AN INDICATING 
SIGNAL IS ACTUATED. 

3. FOR LOCATION AND IDENTIFICATION OF INSTRUMENTS 
SEE INSTRUMENT DATA SHEET LISTED IN MPL FOR 
EACH INSTRUMENT. 

4. _£ DESIGNATIONS LISTED ARE 
PER RPIS/RWM DATABASE. 
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DESIGN SPEC CONTROL ROD DRIVE HYD SYSTEM 
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CONNECTION DIAGRAM POSITION INDICATOR PROBE 
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