
A 

B 

C 

D 

E 

F 

' G 

H 

J 

ci :z 

1 2 3 

I,;:- REQUIRES COINCIDENT r: -- -- -- -- -- -- :-i, TRIP OF SWITCH 
2-3-72A OR 2-3-728 

I REACTOR REACTOR I AND 2-3-72C OR 
VESSEL VESSEL 2-3-72D TO START 
LEVEL LOW LEVEL LOW SYSTEM 

I LIS LIS r SIT •cc , _, = 
2-3-72A LP 2-3-728 LP ADDITlONAL FUNCTIONS 

I PERFORMED BY THIS SET 
OF SWITCHES 

REF. 2 

I I I 
I REACTOR REACTOR I VESSEL VESSEL 

LEVEL LOW LEVEL LOW 

I I LIS LP LIS LP 2-3-72C 2-3-72D 

4 

(I) 
START 

L..: - :.J REACTOR WATER LEVEL OR HIGH r ·~· ,,,m= '" ,~ 
,__ --I --- -- DRYWELL PRESSURE 

I 
r:-- -- -- -- --

CONTROL EXCESS TEMP EXCESS TEMP 

5 6 

I,;:- REQUIRES COINCIDENT r: -- -- -- -- -- -- :-i, TRIP OF SWITCH 
10-101A OR 10-1018 

I DRYWELL DRYWELL I & 10-101C OR 
PRESSURE PRESSURE 10-101 D TO START 
"HIGH" "HIGH" SYSTEM 

I PSH PSH 
10-101A LP 10-1018 LP ADDITIONAL FUNCTIONS 

I 
r= •ITHrn• 

PERFORMED BY THIS SET 
OF SWITCHES 

REF. B ' I I 
I DRYWELL DRYWELL I PRESSURE PRESSURE 

"HIGH" "HIGH" 

I I PSH LP PSH LP 10-101C 10-101D LEVEL SWITCHES LSL 74A-8 & 

L..: - :.J 75A-8 SHALL BE TYPE THAT --- --- -- CLOSES ON LOW LEVEL 7l\ I -ir ONE SET OF STEAM LEAK :7 DETECTORS SEE NOTE 5 I 
CONDENSATE 

8 9 10 1 1 12 

N06 REV DCN 96-0112 RAC JAC KG 4-19-99 
N05 REV PER DCN 97-081 9 RAC JAC ACG 8 20 97 

MANUAL 
ISOLATION N04 REV PER DCN 96-1532 CRW JAC JRF 10 9 96 
PUSHBUTTON N03 REV & REDRAWN PER APA DCN C93-1781 DR JAC BAM 12 01 03 

NO. REVISIONS OFT CKD APP DATE 
PB CR 9-3 DCN REVISIONS BY N.P.P.D. 

CHANNEL "8" ONLY 
NOTE 11 FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS. 

PERMISSIVE WHEN IT\ 
INITlATION 
SIGNAL JS PRESENT - PMIS INPUT 

\ AUX I POINT N700 CR DEVICE 

\ r:- - -1- - - :7 
CONDENSATE HPCI STEAM HPCI STEAM ;,, ;,, ;,, /2'\ I SWITCH STEAM LINE STEAM LINE r "'°"°~ ro"cm= IB,e 0, s.~, STORAGE TANK STORAGE TANK IN OPEN - LEVEL SWITCHES LSH I SUPPLY I SUPPLY I f 

- COINCIDENT TRIP OF SWITCH SBA AND 68C ACTUATES 
M023-15 CLOSURE AND TURBINE TRIP. COINCIDENT 
TRIP OF SWITCH 688 AND 68D ACTUATES CHANNEL "8". POSITlON SPACE SPACE 101A OR 102A AND 103A OR 104A TO LOW LEVEL 

WW\:.b'~ I ACTUATE ISOLATION VALVF. CLOSURE 

RMS CR TS LOCAL TS LOCAL LSL 
101A 102A r- NOTE6&11 74A 

9-3 I NOTE 3 
TYP £. NOTE 6, 9 & 11 

I I r= CHANNEL -=s::- =-i TYPICAL FOR LOGIC A I CHANNEL"A"-- I' 
ISOLATION I EXESS TEMP EXCESS TEMP I I STEAM LINE I STEAM LINE I CONDENSATE SIGNAL 
LOGIC 8 STEAM LINE STEAM LINE HIGH DP HIGH DP STORAGE TANK 
RESET SWITCH SPACE SPACE LOW LEVEL 

PB CR I TS LOCAL TS LOCAL I I DPIS LP I DPIS LP I LSL LOCAL 103A 104A 76 77 748 

9-3 L..: -- ,__ -- --- - :.J t...=_ ---- _I_ - 7=.J 
,cR; ! AUTO ISOLATION _J LINE BREAK DETECTION ~:.____/ 

A AUTO SI REQUIRES TRIP OF SWITCH UNTIL VALVE M058 
;'9-3' 76 OR 77 TO ACTUATE 

SEAL IN NOT 
REQUIRED ON 
M023-15 

SEAL 
IN 

3 PCSITION "CLOSE" :\ 
- "AUTO" - "OPEN" SPRING 
RETURN TO "AUTO" FROM 
"CLOSE"- "OPEN"(TYPICAL 
UNLESS OTHERWISE SPECIFIED) 

CONTROL 
SWITCH 
IN "OPEN" 
POSITION 

RMS CR 

9-3 

PMIS INPUT POINT 
CHANNEL "A" N785 

r:'\ CHANNEL "8" N786 I VALVE LIMIT \ \j:;/ j CONTROL 
SWITCH SWITCH 

IN CLOSED PERMISSIVE POSITION 
WHILE OPENING DO NOT SEAL IN 

\ LIMIT 
SWITCH ON / 

VALVF. RMS CR 

/K\ 
/ NOT PERMISSIVE \___ '<lY I VALVF. TORQUE ~ WITH AUTO SWITCH PERMISSIVE 

ISOLATION SIGNAL WHILE CLOSING 

\ AUX 
DEVICE LP I {E\ 

\ TORQUE 
SWITCH 

ON / 
VALVE 

~ 
I 

(PMIS TABLE 1) 
I SHEET 2 

OPEN I CLOSE 

DC REVERSING CONTACTOR (72) • 

125 voe HPCI STR RACK 

VALVE MO 23-16 STEAM SUPPLY LINE ISOLATION 
VALVE (DC OPERATED) FOR MO 23-15 IDENTICAL 

EXQEET AQ BEVEBSING QQNTAQTQB (1:2)* 
NOTES 2 & 4 

HPCI 
FLOW 
LOW 

FSL 
78 LP 

HPCI 
FLOW 

~ 
HIGH 

PERMISSIVE \ I PRESSURE \ FSH 
WHEN INITIATION 78 SWITCH SIGNAL 
PRESENT PERMISSIVE 

AUX 
DEVICE LP 

NOT PERMISSIVE 
WITH AUTO 
CLOSE SIGNAL 

AUX 
DEVICE 

VALVE LIMIT 

LP 

SWITCH PERMISSIVE 
WHILE OPENING 

LIMIT 
SWITCH 

ON 
VALVF. 

OPEN 

PSH 
85 LP 

TURBINE 
TRIP SIGNAL 

DC CONTACTOR (72) • 

250 voe HPCI STR RACK 

VALVE TORQUE 
SWITCH PERMISSIVE 
WHILE CLOSING 

TORQUE ON 
SWITCH VALVE 

CLOSE 

LP 

9-3 

SEAL 
IN 

SIGNAL NOTE 1 

CONTROL 
SWITCH 
IN "CLOSED" 
POSITION 

RMS CR 

9-3 

MINIMUM FLOW BYPASS TO SUPPRESSION CHAMBER VALVE MO 23-25 
NOTES 2 & 4 

1 2 3 4 

ISOLATION CLOSURE FULLY OPEN 

CONTROL CONTROL 
SWITCH SWITCH LIMIT ON 
IN "OPEN" IN "CLOSE" SWITCH VALVF. 
POSITION POSITION 

RMS CR RMS CR 

9-3 9-3 

7 i 
/tLVc. LIMIT \ /:ALVE TORQUE \ 

SWITCH PERMISSIVE SWITCH PERMISSIVE 
WHILE OPENING WHILE CLOSING 

\ LIMIT 
SWITCH 

ON / 
VALVE 

\ TORQUE 
SWITCH 

ON / 
VALVF. 

SEAL IN NOT REQUIRED 
SEAL ON MO 23-21 
IN 

I 
(PMIS TABLE 1) 

I SHEET 2 

OPEN I CLOSE 

DC REVERSING CONTACTOR (72) ' 

VALVE MO 23-21 TEST BYPASS TO CONDENSATE 
STORAGE TANK (EXCEPT AS NOTED) 

(TYPICAL FOR VALVE MO 23-24 REDUNDANT 
SHUT -OFF TO CNDS STORAGE TANK) 

NOTES 2 & 4 

CONTROL CONTROL 
SWITCH 
IN "OPEN" 
POSITION 

RMS CR 

9-3 

VALVF. LIMIT 
SWITCH PERMISSIVE 
WHILE OPENING 

LIMIT 
SWITCH 

ON 
VALVE 

HPCI INITIATION SIGNAL 

SWITCH 
IN "CLOSED" 
POSITION 

RMS CR 

9-3 

VALVF. TORQUE 
SWITCH PERMISSIVE 
WHILE CLOSING 

TORQUE ON 
SWITCH VALVE 

.----- (PMIS TABLE 1) ----, 
SHEET 2 

OPEN CLOSE 

DC REVERSING CONTACTOR (72) • 

250 voe H PCI STR RACK 

PUMP DISCHARGE VALVE MO 23-19 
(TYPICAL FOR PUMP DISCHARGE VALVE MO 23-20) 
NOTES 2 & 4 

5 6 

SEAL 
IN 

LOW LEVEL 

LOCAL LSL 
75A 

/ 
CONDENSATE 
STORAGE TANK 
LOW LEVEL 

LSL LOCAL 758 

8 

91A & B SHALL BE TYPE 
THAT CLOSES ON HIGH I LOCAL LEVEL 

I 
I 

SUPPRESSION SUPPRESSION I CHAMBER CHAMBER 
HIGH LEVEL HIGH LEVEL 

PRESS LOW 

I PSL LP SBA 

I 
I 

HPCI STEAM I SUPPLY 
PRESS LOW 

PRESS LOW 

PSL 
688 

HPCI STEAM 
SUPPLY 
PRESS LOW 

LP 

I 
I 
I 

VALVE M058 
FULLY OPEN LSH LOCAL LSH LOCAL I PSL LP I PSL LP I 91A 918 68C 68D 

L..: -- ,__ _1 __ -- :.J 
NOTE6&11 

_J CONTROL 
SWITCH 
IN "OPEN" 
POSITION 

RMS CR r:'\ 
9-3 \j:;) 

• 
CONTROL 
SWITCH 
IN "CLOSE" I VALVE LIMIT E\ 
POSITION 

SWITCH PERMISSIVF. 
WHILE OPENING RMS CR 

\ LIMIT 
SWITCH ON / 

VALVE 9-3 

/ NOT PERMISSIVE L I VALVE TORQUE ~ 
WITH AUTO ISOLATION SWITCH PERMISSIVE 
SIGNAL PRESENT WHILE CLOSING 

\ AUX 
DEVICE LP I \ TORQUE 

SWITCH ON / 
VALVE 

SEAL SEAL 
IN I 

(PMIS TABLE 1) 
I IN 

SHEET 2 

OPEN CLOSE 

DC REVERSING CONTACTOR (72) • 

125 voe HPCI STR RACK 

NOT PERMISSIVE 
WHEN VALVE 
CLOSURE SIGNAL 
IS PRESENT 

AUX 
DEVICE LP 

CONTROL 
SWITCH 
IN "OPEN" 
POSITION 

RMS 

VALVE LIMIT 
SWITCH PERMISSIVF. 
WHILE OPENING 

LIMIT ON 
SWITCH VALVE 

OPEN 

CR 

9-3 

CONTROL 
SWITCH 
IN "CLOSE" 
POSITION 

RMS 

LIMIT ON 
SWITCH VALVE 

CR 

9-3 

VALVE TORQUE 
SWITCH PERMISSIVE 
WHILE CLOSING 

TORQUE ON 
SWITCH VALVF. 

CLOSE 

DC REVERSING CONTACTOR (72) • 

125 voe HPCI STR RACK 

E!.!ME S!.!CTIQN EBQM S!.!EEBESSIQN Ql::lAMElEB YALYE MQ 23-~8 E!.!M e S!.!QJIQN EBQM QQNPENSAIE STQBAGE JANK YALYE MQ 23-17 
NOTES 2 & 4 NOTES 2 & 4 

.l'lQIES; 

1. 

2. 

3. 

4. 

5. 

THE HPCI SYS IS ARRANGED FOR TEST OF PUMP AT FULL FLOW AND ALL 
VALVES FOR OPEN AND CLOSE CAPACITY AT ANY TIME EXCEPT WHEN INITIATION 
SIGNAL OR AUTO ISOLATION SIGNAL JS ACTIVATED. IN EVENT THE INITlATION 
SIGNAL OCCURS WHILE TEST IS UNDERWAY THE SYS AUTOMATICALLY RETURNS 
TO START-UP MODE. 

ALL POWER FOR OPERATION OF DC VALVE MOTORS SHALL ORIGINATE FROM A 
PLANT DC BUS. POWER FOR AC OPERATED VALVES SHALL ORIGINATE FROM ANY 
EMERGENCY AC BUS. 

ALL PART NO'S PREFIXED BY 23 UNLESS OTHERWISE SHOWN. 

AUXILIARY RELAYS & DEVICES NOT SHOWN ON FUNCTIONAL CONTROL DIAGRAMS 
EXCEPT WHERE REQUIRED TO CLARIFY FUNCTION. 

FIVE IDENTICAL SETS OF STEAM LEAK DETECTORS COMPRISE CHANNEL A, 
WITH ONLY ONE SET BEING SHOWN FOR CLARITY. CHANNELS B, C, & D SHALL BE 
CONNECTED THE SAME WAY WITH EACH CHANNEL GIVING AN INDEPENDENT 
ISOLATION CLOSURE SIGNAL TO CHANNELS "A" AND "B". THREE STEAM LEAK 
DETECTOR SETS PER CHANNEL SERVF. HPCI EQUIPMENT AND ITS STEAM PIPING, 
WITH THE REMAINING MONITORING THE STEAM PIPING SERVING RHR. 

BEEE 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

BENCE PBAWINGS· 
729E261BC 
719E415B8 
209A4756 
730E149B8 
730E14088 
729E402BB 
729E517BC 
729E128BB 
718E833BA 
791E271 

P&ID HIGH PRESSURE COOLANT INJECTION SYSTEM 
P&ID NUCLEAR BOILER VESSEL INSTRUMENTATION 
LOGIC SYMBOLS 
FCD NUCLEAR BOILER MISC. SYSTEM 
FCD RHR SYSTEM 
FCD CORE SPRAY SYSTEM 
FCD RCIC SYSTEM 
P&ID RHR SYSTEM 
P&ID REACTOR WATER CLEAN-UP SYSTEM 
HPCI ELEMENTARY DIAGRAM 

6. ISOLATION SIGNAL SWITCHES SHALL BE OF THE TYPE THAT CLOSE CONTACTS 
FOR SPECIFIED ISOLATION EVENT. WHERE AUX RELAYS ARE USED IN THE 
ISOLATION CHANNELS, THEY SHALL BE POWERED FROM THE STATION BAmRIES. 

__w.w•;_ 
-SWITCHGEAR DEVICE FUNCTION NO ASA SPEC C37 .2 + -FURNISHED WITH TURBINE SEE REF DWG 10 

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

8. THE HPCI SYSTEM SHALL BE DESIGNATED IN ACCORDANCE WITH PROPOSED 
CRITERIA FOR NUCLEAR POWER PLANT PROTECTION SYSTEM IEEE 279 
INSOFAR AS PRACTICABLE. 

9. OPERATION OF HIGH STEAM FLOW SWITCHES DPIS-76 & 77 ARE DELAYED 
3 SECONDS BY TDR-K33 & K45. 

10. RHR STEAM CONDENSING IS NO LONGER AN OPERATIONAL MODE. 

11. ACTUATION OF CHANNEL "A" CLOSES M023-15, A023-70, A023-71, AND PRODUCES 
TURBINE TRIP. ACTUATION OF CHANNEL "B" CLOSES M023-16, M023-5B, A023-70, 
A023-71 AND PRODUCES TURBINE TRIP. 
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