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C 13, 15, 18,22,23,24,25,28,280,31, 
32,41,42,43,60 

D 11, 12, 13, 15, 18,22,23,24,25,26, 
28,280,31,32,40,41,42,43,60,61,62 

_SIAfL 
A 

B 

C 

D 

I 
UNIT AUXILIARY I 

AC POWER 

_.ElilliL_ 
31 

31 
13, 15, 18,22,23,24,25,28,280,31, 

32,41,43 
11,12, 13, 15, 18,22,23,24,25, 
26,28,280,31,32,40,41,43,62 

l 
[ CORE SPRAY I 

_SIAIL _.ElilliL_ 
A 

8 

C 

D 

NONE 

NONE 

41,43 

40,41,43 

PRIMARY CONTAINMENT 

~ 
A 

B 

ISOtATfON VALVES 

__.f:iEfil_ 
31 

31 

'--

C 13, 15, 18,22,23,24,25,28,2Ba,31, 
32,41,43,60 

D dJJi:i:i, :52:~o:l;:ir.to:~2:i:i 

I 
I IOC I 

A NONE 

B NONE B 

C 13, 15, 18,22,23,24,25,28,280,31, 
32,41,43,60 

C 

D 
2
1;,2\fa.1l1 ;Jt\~:l6~:6~:s5ls6:i 

D 

I 
l HPCf J 

_£AIL ~ 
A 31,60 

8 31,60 

I 

42 

41,42 

41,42 

I CONTROL ROOM I 
VENTflATION 

__sJfJ£_ 
A 
~ 

60 

8 

C 

D 

60 

15, 18,22,23,24,25,28,280,31, 
32,41,43,60 

dJ:dla:l, :Jll<?.Nti.~a:t:i 
l 

I RV.ANDPC 
ISOLATION VALVES 

_swE_ ~ 
A 42 

8 42 

C 13. 15. 18,25iNi:l&i28,280,31, C 41,42,43 

D 11,12, 13, 15, 18,22,23,24,25, D 41,42,43 
26,28,280,31,32,40,41,43,60,62 

RHR 
SUPPRESSION POOL 

COOLING 

REACTOR BUILDING 
HEATING AND VENTILATION 

SYSTEM 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT {USAR) 

COMMONALITY DIAGRAMS 
FIGURE G-5-9 
04/08/02 



I SERVfCE 
WATER 

I 

_filA[E.._ ~ 
A 31,60 

B 31,60 

C 13, 15, 18,22,23,24,25,28,280,31, 
32,41,43,60 

D 11, 12, 13, 15, 18,22,23,24,25,26, 
28,280,31,32,40,41,43,60,62 

I REC I 

_filA[L ~ 
A 31,60 

B 31,60 

C 13, 15, 18,22,23,24,25,28,280,31, 
32,41 ,43,60 

D 11, 12, 13, 15, 18,22,23,24,25,26, 
28,280,31,32,40,41,43,60,62 

RHR 
SERVICE WATER 

SYSTEM 

CAO• FIL£: CO0l 2760 

l 

.....SIML ~ 
A 

B 

C 

D 

31,42,60 

31,42,60,61 

13, 15, 18,22,23,24,25,28,280,31, 
32,41,42,43,60 

11, 12, 13, 15, 18,22,23,24,25,26, 
28,280,31,32,40,41,42,43,60,61,62 

I STANDBY AC I POWER 

_filML ~ 
A 42 

B 42 

C 41,42 

D 41,42 

I CONTROL ROOM I 
VENTILATION 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT (USAR) 

COMMONALITY DIAGRAMS 
FIGURE G-5-10 

04/08/02 



ERP RADIATION 
MONJTORING SYSTEM 

PROCESS LIQUID 
RADIATION MONITORS 

REACTOR BUILDING 
VENTILATION EXHAUST 

RADIATION MONITORING 
SYSTEM 

L,R 

RAOWASTE/AUClMENTED 
RADWASTE BUILDING 

VENTILATION EXHAUST 
RADIATION MONITORING 

SYSTEM 

TURBINE BUJLDlNC 
VENTILATION EXHAUST 

RADIATION 
MONJTORlNG S'r'STEM 

RADIOACTIVE 
MATERIAL 
RELEASE 
CONTROL 

r.11.nn n, i;-. ~not?7if\t 

10 CFR 20 AND 
10 CfR 50 

UMITS 

10 CFR 20 AND 
10 CFR 50 

UMITS 

10 CFR 20 AND 
10 CFR 50 

LIMiTS 

10 CFR 20 AND 
10 CFR 50 

LIMITS 

10 CFR 20 AND 
10 CfR 50 

LIMITS 

10 CFR 20 ANO 
to CfR 50 

LIMITS 

10 CFR 71 
u~ns 

REACTOR 
VESSEL 

WATER LEVEL 
CONTROL 

MIN:MUM 
WATER L.EVEL 

EVENT 6 

REACTOR VESSEL 

NUCLEAR 
SYSTEM 

TEMPERATURE 
CONTROL 

~ 

PLANNED 
OPERATION 

STATE A 

RATE OF 
CHANGE 

TEMPERAT\JRE 
LIMIT 

REACTOR COOL.ANT 

NUCLEAR 
SYSTEM 

WATER QUALlf'r' 
CONTROL 

COOLANT 
CHEMISTRY 

LIMITS 

CORE LOADING 
PATTERN 

(EVENT 1) 

SRM 
MINIMUM 
COUNTS 

(EVENT 1) 

REACTOR FUEL 

EVENT 1 

R 

REFUELING 
RESTRJCTroNS 

CRD 

REFUELING 
INTER-
LOCKS 

CONTROL 
ROD 

POSITION 

PROCEDURAL 
LIMITATIONS 

(FUEL ASSEMBLY 
ORIENTATION) 

LlM!T ON 
NUMBER OF 

DRIVES VALVED 
OUT Of SERVJCE 

SHUTDOWN MARGIN 

NEW FUEL 
STORAGE FACJLJTIES 

R 

SPENT FUEL 
STORAGE FACILITIES 

L,R 

STORED FUEL 
SH[ELDJNG, 

COOLING ANO 
REACTNJTY 
CONTROL 

SEE 
FIGURE 
G-5-15 

FUEL 
SPAC[NG 

WATER TEMP, 
WATER L£VEL, 

FUEL SPACING, 
FUEL HANDLING 

REACTOR BU!LO[NG 
CRANE (CASK HANDLING) 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFE1Y ANALYSIS REPORT (USAR) 

PROTECTION SEQUENCES FOR 
PLANNED OPERATION 

IN STATE A 
FIGURE G-5-11 

2/19/01 



ERP RADIATION 
MONITORING SYSTEM 

PROCESS LIQUID 
RADIATION MONITORS 

REACTOR BUILDING 
VENTILATION EXHAUST 

RADIATION MONITORING 
SYSTEM 

L.R 

RADWASTE/AUGMENTEO 
RADWASTE BUILDING 

VENTILATION EXHAUST 
RADIATION MONITORING 

SYSTEM 

TVRB[NE BUILDING 
VENTILATION EXHAUST 

RADIATION 
MONITORING SYSTEM 

MPf 
VENTILATION EXHAUST 

RAOlATION 
MQNJTORING SYSTEM 

RADIOACTIVE 
MATERIAL 
REL£ASE 
CONTROL 

r.Ann rn ,:-. r:nn1 ?7F.? 

10 CFR 20 ANO 
10 CfR 50 

LIMITS 

10 CFR 20 AND 
10 CFR 50 

LIMITS 

10 CFR 20 ANO 
10 CFR 50 

WAITS 

10 CfR 20 AND 
10 CfR 50 

LH,HTS 

10 CFR 20 AND 
10 CfR 50 

LIMITS 

10 CfR 20 ANO 
10 CfR 50 

LIMITS 

10 CFR 71 
UMJTS 

CORE 
POWER LEVEL 

CONTROL 

MINIMUM 
POWER (SRM) 

MAXIMUM 
POWER 

MAXfMUM POWER 
L£VEL-LOW 

FLOW OR LOW 
PRESSURE 

REACTOR FUEL 

REACTOR 
VESSEL 

WATER L.£VEL 
CON7ROL 

EVENT 5 

NUCLEAR 
SYSTEM 

TEMPERATURE 
CONTROL 

MINIMUM 
WATER 
L£VEL 

EVENTS 2,5 

PLANNED 
OPERATION 

STATE 8 

RATE Of 
CHANGE 

TEMPERATURE 
LIMIT 

REACfOR COOLANT 

NUCLEAR 
SYSTEM 

WATER QUALITY 
CONTROL 

COOLANT 
CHEMISTRY 

LIMITS 

NUMBER Of 
OPERABLE 
CONTROL 

RODS 

EVENT 2 

ROD WORTH 
MJNIMJZER 

NEW FUEL 
STORAGE F AGILITIES 

R 

SPENT FUEL 
STORAGE FACIUTIES 

',_R 

STORED FUEL 
SHIELDING, 

COOLING AND 
REACT[VITY 
CONTROL 

ROD 
PATTERN 

WHEN POWER 
<10~ 

SEE FIGURE 
G-5-15 

FUEL SPACING 

WATER TEMP, 
MATER L£VEL, 

FUEL SPACING, 
FUEL HANDLING, 

REACTOR BUJLDING 
CRANE (CASK HANDLING) 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT (USAR) 

PROTECTION SEQUENCES FOR 
PLANNED OPERATION 

IN STATE B 
FIGURE G-5-12 

2/19/01 



~· 
ERP RADIATION 

MONITORING SYSTEM 

PROCESS LIQUID 
RADIATION MONJTORS 

t,_R 

RADWASTE/AUGMENTEO 
RAOWASTE BU!LDJNG 

VENTilATION EXHAUST 
RADIATION MONITORfNG 

SYSTEM 

nJRBINE BUILDING 
VENTILATION EXHAUST 

RADIATION 
MONITORING SYSTEM 

MPF 
VENTILATION EXHAUST 

RADIATION 
MONITORING SYSTEM 

SOLID RADWASTE 
SYSTEM 

RADIOACTIVE 
MATERIAL 
RELEASE 
CONTROL 

f"'t.nn r11 ~- rnn1?7~~ 

10 CFR 20 AND 
- 10 CFR 50 

LIMITS 

~O CFR 20 AND 
10 CFR 50 

LIMITS 

10 CFR 20 AND 
10 CFR 50 

LIMtTS 

10 CFR 71 
LIMIT APPUEO 
TO SH[PPlNG 

CASK 

10 CFR 20 AND 
10 CFR 50 

llMITS 

10 CFR 20 ANO 
10 CFR 50 

UMJTS 

10 CFR 20 AND 
10 CFR 50 

LIMITS 

10 CFR 71 
UMlTS 

REACTOR FUEL 
L 

EV,NT 2 I 

MINIMUM 
WATER 
LEVEL 

I 
I 

REACTOR VESSEL 

REACTOR 
VESSEL 

PRESSURE 
CONTROL 

EVENT 6 

L 

I 

REACTOR VESSEL 

REACTOR FUEL 
L 

,.....J_ 
NUCLEAR 
SYSTEM 

TEMPERATURE 
CONTROL 

\ 

MAXIMUM 
PRESSURE 

MtNIMUM 
PRESSURIZATION 

TEMPERATURE 

MAXIMUM 
PRESSURE 

LIMIT 

TEMPERATURE 
RATE Of" 
CHANGE 

MINIMUM 
TEMPERATURE 

WfTH HEAD ON 

MAXIMUM 
FEEDWATER 

TEMPERATURE 

EVENTS 2,6 

PLANNED 
OPERATION 

STATE C 

REACTOR COOL.Afff 

NUCLEAR 
SYSTEM 

WATER QUALITY 
CONTROL 

REACTOR VESSEL 

NUCl..£AR 
SYSTEM 

LEAKAGE 
CONTROL 

COOLANT 
CHEMISTRY 

Ul\4ITS 

RADJOACTIV[1Y 
LIMITS 

OVERSTRESS 
PROTECTION 

AND MAKE-UP 
CAPABfUTY 

LEAKAGE 
LIMIT 

CRD 

NEW FUEL 
STORAGE FACILITIES 

FUEL 
SP,CING 

SPENT FUEL 
STORAGE F"ACJLmES 

L,R 

STORED FUEL 
SHIELDING, 

COOLING AND 
REACTIVITY 
CONTROL 

WATER 
TEMPERATURE 

WATER LEVEL 

FUEL SPACING 

FUEL HANDLING 

REACTOR 
BUJLDfNG 

C=~J~K 

SEE fJCURE 
G-5-15 

PRIMARY CONTAINMENT 
(PASSIVE) 

PRIMARY 
CONTAINMENT 
ATMOSPHERfC 

PRESSURE AND 
TEMP. CONTROL 

NUMBER OF DRIVES 
OUT Of SERVICE 

SHUTDOWN MARGIN 

TEMPERA-
TURE AND 
PRESSURE 

LIMITS 

WATER 
TEMPERA-
TURE ANO 
VOLUME 
llMITS 

AVAJLABtLITY 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFElY ANALYSIS REPORT (USAR} 

PROTECTION SEQUENCES FOR 
PLANNED OPERATION 

IN STATE C 
FIGURE G-5-13 

2/19/01 

LEVEL 



EVENT$ 2 3 4 5 
PLANNED 

OPERATION 
STATE D 

MINIMUM 

A<R EJECTOR Off-GAS~ 

I 
: POWER (SRM) MINIMUM RADIATION MONJTORING lO CFR 20 ANO REACTOR FUEL WATER SYSTEM 10 CFR 50 I REACTOR FUEL ~ %~~~M LE~~E I 

L,R LJMJTS 

I-- 10 CFR 20 AND ERP RADIATlON 
MONITORING SYSTEM 10 CFR 50 

LIMITS 

PROCESS LIQUID ~ 10 CFR 20 AND 
RADIATION MONITORS 1 0 CFR 50 

L LIMITS 

REACTOR BU[LOING 
VENTILATION EXHAUST 10 CFR 20 AND 

RADIATION MONITORING 10 CFR 50 
SYSTEM LIMITS 

L,R 

RADWASTE/AUGMENTED ~ 
RADWASTE BUILDING 

VENTILATION EXHAUST 10 CFR 20 AND 
RADIATION MONITORING 10 CFR 50 

SYSTEM LIMITS 

TURB{NE BUILDING 
\IENTTLATTON EXHAUST 

RADIATION 
MONITORING SYSTEM 
L 

10 CFR 20 AND 
10 CfR 50 

w.ms 

10 CFR 20 ANO 
10 CfR 50 

LIMITS 

I 

I 

I 
I 

L (EVENT 4) L 

CORE ) 
( POWER LEVEL 

CONTROL 

EVENTS 
3,4,5 

8fci \Wr'iJT 42) 

I < 

I 

REACTOR FUEL 
L 

CORE 
NEUTRON FLUX 
DISTRIBUTION 

CONTROL 

10 CfR 71 
LJMITS 

RECIRCULATION 
SYSTEM FLOW RUNOUT 

LJMJTS (EVENT 4) 

RA.DIOACTNE 
MATERIAL 
RELEASE 
CONTROL 

CORE 
COOLANT 

FLOW RATE 
CONTROL 

MINIMUM 
FLOW RATE 

K1 (EVENT 4) 
POWER/FLOW MAP REACTOR 

VESSEL 
PRESSURE 
CONTROL 

POWER 
PEAKING 

RHRS 
SHUTDOWN 

COOLING MOOE 

LEVEL I 
TEMPERAnJRE REACTOR VESSEL RATE OF 

L 

I 

I 
I 

MAXIMUM 
PRESSURE 

LIMIT 

L 

(EVENTS 2,5) 

MAXIMUM 
PRESSURE 

LIMIT 

CHANGE 

MINJIAUM 
TEMPERAnJRE 

WITH HEAD ON 

MAXIMUM REACTOR FUEL FEEDWAT'ER 
TEMPERATURE 

LOOP 
ANO VESSEL 

TEMPERATURE 
DIFFERENCE 

NUCLEAR 
SYSTEM 

TEMPERATURE 
CONTROL 

I 

COOLANT I CHEMJSTRY 
LIMITS 

RAOIO-
ACTIVITY 
LJMITS 

I 

NUCLEAR 
SYSTEM 
LEAKAGE 
CONTROL 

OVERSTRESS 
PROTECTION 
MAKE - UP 
CAPABILITY 

LEAKAGE 
LIMITS 

I I 
j n"'""~ ,_,..,~,..-AU.1l,,--.,..,. f 

I IPRESSUREP~giPRESSiONI 

NEW FUEL 
STORAGE FAC!LlTIES 

R 

SPENT FUEL 
STORAGE fAC(LlTIES 

l,R 

STORAGE FUEL 
SHIELDJNG 

POOLING AND 
REACTIVITY 
CONTROL 

NUMBER 
DRfVES 
OUT OF 
SERVICE 

SCRAM 
TIMES 

ROD WORTH 
MINIMIZER 

TEMPERATURE 
AND PRESSURE 

LIMITS 

WATER 
TEMPERAl\JRE 
AND VOLUME 

LIMIT 

FUEL 
SPACING 

WATER TEMPERATURE 
WATER l.£VEL 

FUEL SPAC(NG 
FUEL HANDLING 

REACTOR BUJLDJNG 
CRANE (CASK HANDLING) 

ROD 
PATTERN 

WHEN POWER 
<10" 

WHEN POWER 
>.30" 

RIVER WATER 

ULTIMATE 
HEAT 
SJNK 

AVAILABILITY 

SEE FIGURE 
G-5-15 

LEVEL. 
TEMP 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT (USAR) 

PROTECTION SEQUENCES 
FOR PLANNED 

OPERATION IN STATE D 
FIGURE G-5-14 

2/19/01 



(1) RCPB: 

1. RPV 

SEE FIGURES G-5-11, -12, -13 ANO -14 
STATES A, B, C AND D 

REACTOR COOLANT 
PRESSURE EOUNDARY 

(PASSIVE) (1) 

REACTOR VESSEL and 
PRIMARY CONTAINMENT ISOLATION 

and CONTROL SYSYTEM 

6. RWCU 

Rv anc PC 
JCS 

2. MAIN STEAM SYSTEM 7. CRD SYSTEM 
3. RHR 8. SLCS 
4. HPCI 9. FEED WATER SYSTEM 
5. RCIC 

l\00 FIL£; GCOOl 2765 

REACTOR SYSTEM 
CORE GEOMETRY 

(PASSIVE) (2) 
s 

MA[NTAIN 

g~g~~ s 

STATES A AND C 

RCIC HPCI 

cs 
M 

s IF 

cs 

SI F 

(2) CORE GEOMETRY: 

1. RPV 
2. CORE SUPPORT STRUCTURES 
3. CORE SHROUD 
4. SHROUD SUPPORT 

ADS 

SI F 

IJ'CI 

s IF 

SI F 

LPC! 

s IF 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT (USAR) 

PROTECTION SEQUENCES 
FOR PLANNED OPERATION 

IN STATE A, B, C ~• D 
FIGURE G-5-15 

8/J/00 
., . 



mill_]J 

TURBJNE TRIP OR 
GENERATOR LOAD REJECTrON 

WITH BYPASS 
STATE 0 

POWER <30% POWER >30% 

* PLANNED OPERATION 
REESTABLISH POWER 

OPERATION OR 
ACH[EVE SHUIDOWN 

100 FILE: C0012766 

* 

,_ _ _.__--, ___ SCRAM SIGNAL 
1. FOR TURBlNE TRIP 

ON TURBINE STOP 
Vl>LVE CLOSURE 

2. FOR GENERATOR 
TRIP ON TURBINE 
CONTROL VALVE 
FAST CLOSURE 

INSERT 
CONTROL 

ROOS 
PRESSURE 

RELIEF S 
REACTOR 
VESSEL 

ISOLATION 

INITIATE MS[V CLOSURE ON LOW 
TURBINE INLET PRESSURE OR 

LOW REACTOR WATER LEVEL (LEVEL 1) 

ISOLATE 
MAIN STEAM 

UNES 

RCIC HPCI 

START ON LOW 
REACTOR WATER 
LEVEL (LEVEL 2) 

ADS 

PLANNED OPERATfON 
FEEDWATER MA[NTA!NS 

LEVEL 

CORE SPRAY 
s 

I.PC! 

BELOW ABOUT 25 PERCENT OF RATED POWER, THE BYPASS SYSTEM WILL TRANSFER 
STEAM AROUND THE TURBINE AND AVOID REACTOR SCRAM. BETWEEN ABOUT 25 PERCENT 
AND 30 PERCENT POWER, A HIG'-1 RPV PRESSURE SCRAM WILL RESULT UNLESS OPERATOR 
ACTION CAN REDUCE POWER TO WITHIN THE BYPASS CAPACITY. 

SI F 

~ ~ :-i EXTENDED CORE 

OOLING SEQUENCE 

BOUNDED BY LOSS OF 

I SHUTDOWN COOLING I L (EVENT 31) _J 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT {USAR) 

PROTECTION SEQUENCES FOR 
GENERATOR 

WITH ;f;3YPASS 
TURBINE TRIP OR 

LOAD REJECTION 
FIGURE G-5-16 • 

8/3/00 



PLANNED 
OPERATION 

:ADD f"JL£: C0012767 

Mfil_l.2 

T1JRBrNE TRIP OR 
GENERATOR LOAD REJECTJON 

WJTHOUT BYPASS 
STATE D 

POWER <30% 

HIGH 
NEUTRON 

FLUX 

POWER >30% 

TRIP ON CLOSURE 1UR8JNE STOP VALVE 

HIGH NEUTRON CONTROL VALVE FAST 
FLUX CLOSURE 

INSERT 
CONTROL 

RODS 

HIGH RV 
PRESSURE 

PRESSURE RELJEf 
SYSTEM 

PRESSURE 
RELIEF S 

RV ANO PC 
JCS 

REACTOR 

1S~&1~6N S 

IN!TTATE MSJV CLOSURE ON LOW 
TURBINE JNL£T PRESSURE OR 

LOW REACTOR WATER LEVEL (LEVEL 1) 

ISOLATE 
MAIN STEAM 

UNES 

RCJC HPCI 

START ON LOW 
REACTOR WATER 
LEVEL (L£VEL 2) 

ADS 

PLANNED OPERATION 
FEEOWATER MAINTAINS 

l£VEL 

CORE SPRAY 
s 

LPCI 

SI F 

~ ~ :-i EXTENDED CORE 

OOUNG SEQUENCE 

BOUNDED BY LOSS OF 

L:umowN cooLJN:J 
(EVENT 31) 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT (USAR) 

PROTECTION SEQUENCES FOR 
TURBINE TRIP OR GENERATOR 

LOAD REJECTION W /OUTi. BYPASS 
FIGURE G-5-17 ' 

8/3/00 



PRESSURE RELJEF 
SYSTEM 

SIF 

SUPPRESS[ON POOL 
(PASSJVE) 

PRESSURE 
RELIEF S 

CA00 FlL£: C0012768 

STATE D 
>825PSIG 

STATE 0 
<825PSJG 

SCRAM SIGNAL 
FROM MSIV POSJTION 

SWITCHES 

lNSERT 
CONTROL 

RODS 

lli:t!L.U 
ISOLATION OF AU. 
MAIN STEAM UNES 

STATES C,D 

PLANNED 
OPERATION 

RCIC 

lNCIDENT 
DETECTION 
CfRCUITRY S --;r;-

HPCI 

START ON LOW 
REACTOR WATER 
L£VEL (L£VEL 2) 

ADS 

CORE SPRAY 
s 

SJF 

~ -~ 
EXTENDED CORE 

OOLlNG SEQUENCE 

BOUNDED BY LOSS OF 

I SHUTDOWN COOLING I L (EVENT 31) _J 

LPCl 

NOTE: REFER TO FIG. G-4-2 FOR OlAGRAM FORMAT. 

Nebrosko Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT (USAR) 

PROTECTION SEQUENCES FOR 
ISOLATION OF ALL 
MAIN STEAM LIN,ES 

FIGURE G-5-18 ., ' 
8/3/00 



~DO FJL.£: C0012769 

PLANNED 
OPERATION 

.EYEt,JLU 

ISOLATION OF 
ONE MAIN 

STEAM UNE 
STATE 0 

HIGH 
NEUTRON 

FLUX 
SIGNAL 

SCRAM SfGNAL 
ON NEUTRON 
MONJTORJNG 
SYSTEM TRIP 

INSERT 
CONTROL 

RODS 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT (USAR) 

PROTECTION SEQUENCES FOR 
ISOLATION OF ONE 
MAIN STEAM LIN~· 

FIGURE G-5-19 ' 
8/3/00 



INITIATE 
s I ISOLATION ON 

LOW CONDENSER 
VACUUM 

ISOLATE MAIN 

HIGH NEUTRON 
STEAM LINES 

FLUX TRIP 

_J 
SCRAM ON: 

RPS f------. 1. TURBINE STOP VALVE 
CLOSURE 

SI F 
2. REACTOR PRESSURE 
3. NEUTRON MONITORING 

SYSTEM TRIP 
4. MAIN STEAM ISOLATION 

VAL VE CLOSURE 

CRD 
I--- INSERT 

CONTROL 
RODS 

GADD flLE: C001277D 

mtil....!a 
LOSS OF 

CONDENSER VACUUM 
STATES C,D 

I PRESSURE RELIEF 
SYSTEM 

L 
I SUPPr11ssJ~~) POOL 1 

PRESSURE 
RELIEF 

I RClC 

START ON LOW 
REACTOR WATER 
LEVEL (LEVEL 2) 

HPC\ ADS 

CORE SPRAY 

SI F 

~ ~~ 
EXTENDED CORE 

DOLING SEQUENCE 

BOUNDED BY LOSS OF 

I SHUTDOWN COOLING I L (EVENT 31) _J 

LPCI 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT (USAR) 

PROTECTION SEQUENCES 
FOR LOSS OF 

CONDENSER VACUUM 
FIGURE G-5-2O 

8/28/08 



100 FILL C0012771 

HIGH NEUTRON 
FLUX 

SCRAM SIGNAL ON 
NEUTRON MONITORJNG 

SYSTEM TRIP 

INSERT 
CONTROL 

RODS 

JcfillL.1§ 

LOSS OF 
FEEOWATER HEATING 

STATE D 

PLANNED 
OPERATION 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT (USAR) 

PROTECTION SEQUENCES 
FOR LOSS OF 

FEEDWATER HEATit\lG 
FIGURE G-5-21 ' ' 

8/3/00 



CAOO FJL£: C0012772 

PLANNED 
OPERATION 

rY£tiLJ.l 
SHUIDOWN COOLING 

MALFUNCTION 
(TEMPERATURE DECREASE) 

ALL STATES 

HIGH NEUTRON 
FLUX 

TRIP ON 
HIGH N£UTRON 

FLUX 

JNSERT 
CONTROL 

ROOS 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT (USAR) 

PROTECTION SEQUENCES FOR 
SHUTDOWN COOLING (RHRS) 

MALFUNCTION - TEMP ,OECREASE 
FIGURE G-5-22 ' 
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NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT, 
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PROTECTION SEQUENCES FOR 
INADVERTENT HPCI. 

PUMP START i, 
FIGURE G-5-23 
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~DD nt..£: C0012774 

TERMINATE 
ROD 

WITHDRAWAL 
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SCRAM, !RM 

.EIDIL.1.9 
CONTROL ROD 

WITHDRA.WAL ERROR 
ALL STATES 

SCRAM SfGNAL ON 
NEUTRON MONITORING 
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INSERT 
CONTROL 

RODS 

PLANNED 
OPERATION 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 
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PROTECTION SEQUENCES FOR 
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AFTER ISOLATION 

PRESSURE RELIEF 
SYSTEM 

S/f 

SUPPRESSION POOL 
(PASSM) 

PRESSURE 
RELIEF 

SCRAM SIGNAL FROM -

1. MS!V POSITION SW!TCH 
2. TURBINE TR!P STOP 

VN..VE POSmON SWITCH 
3. HIGH PRESSURE 
4. LOW WATER l£VEL 

INSERT 
CONTROL 
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PRESSURE REGULATOR 
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PLANNED 
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AOS 
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s 
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I COOLING SEQUENCE I 

BOUNDED BY LOSS OF 

I SHUffiOWN COOLINj 

L (EVENT 31) 

LPCI 
REACTOR 
VESSEL 
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LJNES 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 
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PROTECTION SEQUENCES FOR 
PRESSURE REGULATOR 

FAILURE - OP.EN 
FIGURE G-5-25 
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:.ADD f"IL.E: C0012776 

MANUAL SCRAM 
AT TECH SPEC 
SUPPRESSION 

POOL 
TEMPERAnJRE 

RPS 

STATE D 

fNITIATE SCRAM ON 
HIGH DRYWEU. PRESSURE 
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CONTROL 

RODS 

PRESSURE ~ 
RELIEF S 

£YEi'IL2.J 

lNAOVERTENT 
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( R~CTOR 
VESSEL 
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CIRCUITRY S ---;r,-

HPCI 
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REACTOR WATER 
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AOS 
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DOLING SEQUENCE 
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TRANSFER 
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NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 
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FIGURE G-5-26 
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RPS 

:ADO FIL.£: C0012777 

STATE O ONLY 

!NIT[ATE SCRAM ON 
LOW WATER l.EV£L 

(l£VEL 3) 

[NSERT 
CONTROL 

RODS 

~ 

LOSS OF 
fEEDWATER FLOW 

SfAITS C,D 

PLANNED 
OPERATION 

PRESSURE RELIEF J 
SYSTEM 

PRESSURE ' 
RELIEF s 
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PLANNED OPERAflON 
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START ON LOW 
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NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 
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FIGURE G-5-27 
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SCRAM SIGNAL 

l. TURB[NE CONTROL 
VALVE FAST CLOSURE 
(TURBINE 0\/ERSPEED 
DUE TO GENERATOR 
LOAD REJECTION) 

2. TURBINE TRIP STOP VALVE 
POSJTTON SWITCH (DUE TO 
HIGH REACTOR WATER LEVEL 
CAUSED BY REC!RC. PUMP 
COASTDDWN), 

3. MSIV CLOSURE (DUE TO LOW 
CONDENSER VACUUM) 

4. RPS M-G SET COASTDOWN 
OR TRIP (FAIL-SAFE) 
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CRD 
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PRESSURE 
RELIEF 
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S!F 

jEXITNOED CORE 7 I COOUNG SEQUENCE I 
BOUNDED BY LOSS or 

L:UTDOWN COOLING I 
(EVENT J1) _j 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 

Nebrosko Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT (USAR) 

PROTECTION SEQUENCES 
LOSS OF OFF-SITE 

FOR 
POWER 

FIGURE G-5-28 
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= 
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PLANNED 
OPERATION 
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TURBJNE TRIP 
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CONTROL 

RODS 

PRESSURE 
RELIEF S 

REACTOR 
VESSEL 

JSOLATJON 

BELOW ABOUT 25 PERCENT OF RATED POWER, THE BYPASS SYSTEM WILL TRANSFER 

INITIATE 
MS[V CLOSURE 

ON LOW PRESSURE 

ISOLATE 
MA(N STEAM 

LINES 

STEAM AROUND THE TURBINE AND AVOID REACTOR SCRAM. BETWEEN ABOUT 25 PERCENT 
AND 30 PERCENT POWER, A HIGH RPV PRESSURE SCRAM WILL RESULT UNLESS OPERATOR 
ACTION CAN REDUCE POWER TO WITHIN THE BYPASS CAPACITY. 

RCIC 

INCfDENT 
DETECTION 
CIRCUITRY S ----;r,-

HPCI 

START ON LOW 
REACTOR WATER 
LEVEL (LEVEL 2) 

ADS 

CORE SPRAY 
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SI F 
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I COOLING SEQUENCE I 

BOUNDED BY LOSS OF 

I SHUTDOWN COOLIN:J L (EVENT 31) 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 
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FIGURE G-5-29 
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CADO FIL.£: COOl 2780 

.El:'.El!L21 

TRIP OF ONE 
RECIRCULATION 

PUMP 
STATES C,O 

PLANNED 
OPERATrON 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 

Nebraska Public Power District 
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PROTECTION SEQUENCES FOR 
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FIGURE G-5-JO 
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\OD fll.E: C0012781 

=r...2B 
TRIP OF TWO 

RECIRCULATJON 
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ABNORMAL PROCEDURE 

* 

SCRAM ON 
TURBINE TRIP 

LOW WATER 
LEVEL (LEVEL 3) 
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CONTROL 

RODS 

PRESSURE 
REUEF S 

REACTOR 
VESSEL 

ISOLATION 

INITIATE 
MSfV CLOSURE 

ON LOW PRESSURE 

ISOlATE 
MAIN STE.AN 

LINES 

THE ANALYSIS ASSUMES BELOW ABOUT 25 PERCENT OF RATED POWER, THE BYPASS SYSYTEM WILL 
TRANSFER STEAM AROUND THE TURBINE AND AVOJD REACTOR SCRAM. BETWEEN ABOUT 25 PERCENT 
AND 30 PERCENT POWER, A HIGH RPV PRESSURE SCRAM WILL RESULT UNLESS OPERATOR ACTION 
CAN REDUCE POWER TO WITHIN THE BYPASS CAPACITY HOWEVER, THE ABNORMAL PROCEDURE REQUIRES 

THE OPERATOR TO INITIATE A MANUAL SCRAM. 

RCIC HPC) 
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ADS 
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LPCI 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 
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PROTECTION SEQUENCES FOR 
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FIGURE G-5-31 • 
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CAOO FJLE: C0012782 

PLANNED 
OPERATrON 
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RECIRCULATION FLOW 
CONTROL F A[LURE -

lNCREASING FLOW 
STATE D 

HIGH NEUTRON FLUX 
(APRM) SIGNAL TO RPS 

SCRAM SIGN.A.L 
ON NEUTRON 
MONITORING 
SYSTEM TRJP 

INSERT 
CONTROL 

ROOS 

NOTE: REFER TO FIG. G--4-2 FOR DIAGRAM FORMAT. 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT (USAR) 

PROTECTION SEQUENCES FOR 
RECIRCULATION FLOW 
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INCREASING FuOW 

FIGURE G-5-32 ., ' 
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CA00 flLE: C00t2783 

PLANNED 
OPERATION 

=uo 
START-UP Of 

l•LE RECJRCULATION 
PUMP 

All STATES 

HJGH NEUTRON FLUX 
(APRM) SlGNAL TO RPS 

SCRAM SIGNAL 
ON NEUTRON 
MONITORING 
SYSTEM TRIP 

INSERT 
CONTROL 

RODS 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFE1Y ANALYSIS REPORT (USAR) 

PROTECTION SEQUENCES FOR 
START-UP OF IDLE 
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FIGURE G-5-33 ' 
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RPS 

STATES 8,0 

INSERT 
CONTROL 

RODS 
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PRESSURE RELIEF' 
SYSTEM 

PRESSURE 
RELIEF S 
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FAST CLOSURE (TURBINE 
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REACTOR WATER LEVEL 
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I 
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I 
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ANO TRANSFER 
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I 
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I NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 
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NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 
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FIGURE G-5-35 
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I 
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I 
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REACTOR WATER 
SAMPLE VALVES 

s 
SJ F 

MECHANICAL 
VACUUM PUMP 

s 
SIF 
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PUMP 
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RADIATION 
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SJF 

REACTOR 
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~ 

CONTROL ROD 
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ISOLATION VALVES 
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START ON LOW 
REACTOR WATER 
LEVEL (LEVEL 2) 
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s 

SIF 

~-:-i EXTENDED CORE 

OOLING SEQUENCE 
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PRESSURE 
RELIEF S 

LPCI 
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NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 
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COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT {USAR) 

PROTECTION SEQUENCES FOR 
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ACCIDENT 
FIGURE G-5-36 
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CADD FILE: COOl 2787 

SCRAM ON 
LOW WATER 

LEVEL OR 
HIGH OR'tWELL 

PRESSURE 
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CONTROL 

RODS 

SI F 

PRJMARY CONTAINMENT 
JSOLATION VALVES 

SI F 

SI F 

PRlMARY CONTAINMENT 
(PASSIVE) 

ESTABLISH 
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CONTAINMENT 

LOW REACTOR 
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PRESSURE 
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s 

ESTABLISH 
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CONTROL ROOM 
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M 
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CONTROL ROOM 
HABITABILITY 
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M 
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NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 

Nebraska Public Power District 
COOPER NUCLEAR STATION 

UPDATED SAFETY ANALYSIS REPORT (USAR) 

PROTECTION SEQUENCES FOR 
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FIGURE G-5-37 
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LPCI 

S\ F 

lPCI 

S\ F 
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(CON'T) 
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CIRCUITRY S 
--r-

S\ F 
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1 CORE SPRAY + 2 LPC! 
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EOP REACTOR 
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s 

S\ F 
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HPCI 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 
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PROTECTION SEQUENCES FOR 
PIPE BREAKS INSIDE 
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SHEET 2 
FIGURE G-5-38 
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CADO FlLE; C0012789 

SERVICE WATER 
EFF'LUENT 
UONITOR 

RADIATION 
MONITOR ALARM 

EOP 5.3,5 

RIVER WATER 
ENVIROMENTAL 

CONTROL 

MAINTAIN DIF'F'ERENTIAL 
PRESSURE ACCROSS 
RHR Hx SW ABOVE 

RHR PRESSURE 

TS J.7.6 

RADIOACTIVE 
I.AATERlAL 

RELEASE CONTROL 

WATER LEVEL 

.!:l1lfU2 
F'UEL 

HANDLING 
ACCJDENT 
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TRI.I T 3,9, 1 
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RADIOACTIVE 
MAT(RJAL 

RELEASE CONTROL 

WATER LEVEL 
REACTOR BUILDING ISOLATION 
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MONITORING SYSTEM 

SI F 

CONTROL ROOU 
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REACTOR BUILDING 
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(PASSIVE) 

CONTROL ROOM ENVbi~~6~TAl. s 

RADIATION 
MONITOR TRIP 

CONTROL ROOM 
HABITABILITY 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 
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PROTECTION SEQUENCES FOR 
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ACCIDENT 
FIGURE G-5-39 
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PRESSURE 
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SHUIDOWN 
FROM OUTSIDE 

CONTROL ROOM 
All STATES 

STATES C,0 

I PRESSURE REUEF I 
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~OD f!LE: C0012797 

E'IElil...fl.l 

SHUTDOWN 
WITHOUT 

CONTROL RODS 
STATES B,D 

EDP SHUTDOWN 
REOUJREO ON 

POWER>2 l/2 PERCENT 

SHUT DOWN 
REACTOR 
WITHOUT 

CONTROL RODS 

INSERT SORON 
SOLUTION INTO 

REACTOR VESSEL 

NOTE: REFER TO FIG. G-4-2 FOR DIAGRAM FORMAT. 
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CONDENSER VACUUM) 

4. RPS M-G SET COASTDOWN 
OR TR[P (fArL-SAfE) 
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