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PLANNED OPERATION

EVENT NUMBERS IN WHICH
THIS PROTECTION SEQUENCE
IS APPLICABLE

7N
/

EVENTS I\G,

SYSTEM SYSTEM
K M
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IS APPLICABLE
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DIAGRAM INDICATES THAT AUXILIARY
SYSTEMS A8 AND C ARE REQUIRED
FOR THE OPERATION OF FRONT-
LINE SYSTEM X. IF SYSTEM X IS
SAFETY RELATED (ESSENTIAL), THEN
AUXILIARY SYSTEMS A,B, AND C
MUST ALSO BE SAFETY RELATED
(ESSENTIAL).

<
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STORAGE
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41

40,41
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(PASSIVE)

_STATE _SIATE_ _EVENT _SIATE
31,60 A NONE A kY A NONE
31,60 B8 NONE 8 31 8 NONE
13,15,18,2,23,24,25.26.280,31, C 131518.2223.24252628031, ¢ 13,15,1a,zz§3,24.235,za,28q,31, O 13.15.18,2223,24.25.26.280.31
11,12,13,15,18,22,23,24,25,286, b 11,12,13,1 ,182 3 425.26, 0 ,12. 3,15,18,22,23,24,25, 11,12,13,15,18 22 24,
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REACTOR
EQUIPMENT
COOLING
STATE EVENT STATE, EVENT STATE EVENT
A 31,60 A NONE A 31
B 31,60 8 NONE ] 31
¢ 13,15,18,22,23,24,25,28,280,31, c 13,15.18.2§é22.24‘25628.280.31. c 13.15,18.22:3?3,24.235‘28.280.31,
D 11,12,13,15,18,22,23,24,25,26, D 11,12,13,15,18,22,23,24,25,26, D 11,12,13,15,18,22,23,24,25,
28,280,31,32,40,41,43,60,62 28,280,31,32,40,41,43,60,62 26.28,280,31,32,40,41,43,62
RHR HPCI CORE SPRAY
SUPPRESSION POOL
COOLING
STATE EVENT _STATE . _EVENT
A 31 A NONE
8 31 : 8 NONE
¢ 13,15,18,22,23,24,25,28,280,31, ¢ 13,15,18,22,23,24,25,28,280
3%,41,45,60 31,52
b) 11,72,13,15,18,22,23,24,25, D 11,12,13,15,18,22,23,24,
26,28,284,31,32,40,41,43,60,62 25,26,28,280,31,32,40,62

LPCH RCIC
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UNIT AUXILIARY
AC POWER

TAT] EVENT STATE, EVENT STATE EVENT TAT] | _EVENT STATE EVENT
A 31,60 A NONE A 31.60 A 31,42,60 A 31
B 31.60 B NONE B 31,60 B 31,42,60,61 B 31
c 13,15,18,22,23,24,25,28,280,31, C 41,43 [od 13,15,18,22,23,24,25,28,280,31, C 13,15,18,22,23,24,25, 28 2Ba,31, C 13,15,18,22.23.24,25,28,280,31.
32.41,43, 0 32,41,43,60 32.41 42,43,6l 32,41,43,60 .
D 11,12,13,15,18,22,23,24,25,26, D 40,41,43 D 11,12,13,15,18,22, 23 24,25,26, D 11,12,13,15,18,22,23, 24 25,28 D 11,12,13,15,18,22,23,24,25
28 280 31 32 40,4 3,50,52 28 280 31,32,40,41,43,60,62 28, 280 31 1,32,40,41,42,43, GO 61 2] 26, 28 280 3t 32 40 11 43 60,62
REACTOR EQUIPMENT PRIMARY CONTAINMENT I | ‘ l
COOLING S IO LATIoN VALVES " RHR SW L W A Leci
STATE EVENT STATE. EVENT STATE EVENT
A 42 A NONE A 31,60
B 42 B 61 B8 31,60
[ 42 C 41 C ‘l3,15,18.22,23.24.25.28,250.31.
41,43,60
D 42 D 41,61,62 D 1 ,12,13, 15 18,22.23.24,25,26.
28,2B80,31,32,40,41,43,60,62
R ENTILATION. RADIRTION LioUD CoNTRO RHR
N L
SUPPRESSION POOL
TORING SYSTEM
MONITORING SYSTE SYSTEM COOLING
_STATE EVENT TAT! EVENT TAT EVENT TAT EVENT
A 31 A 42 A NONE A 42
B 31 ) 42 2] NONE B 42
c 13.15.18.22.323,24,235.28,280,31 . [ 41,42 [ 41 [od 41,42,43
D .12, 3,15,18,22,23,24,25, D 41,42 D 40,41 ] 41,42,43
6,28,28a., 1324041 4352

CORE SPRAY CONTROL ROOM PRIMARY CONTAINMENT STANDEY GAS REACTOR BUILDING
VENTILATION (PASSIVE) TREATMENT HEATING AND VENTILATION
SYSTEM SYSTEM
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0C POWER
SYSTEM  250/125V

_SIATE. STATE. EVENT STATE EVENT STATE EVENT
A NONE A NONE A 31,42,60 NONE A 42
B NONE B NONE 8 31,42,60,61 NONE 8 42
¢ 13,15.18.22,23.24—,25,28.28n.31. ¢ 13,15,18,22,23,24,25,28,28a, ¢ 13,15,18.22.23.24.25,28.280.31, 13,15,18,22,23,24,25,28,280,31, c 41,42
32,41,45.6 31,32 1,42,4 35,41,43,60
B 11,12,13,15,18,22,23,24 D 11,12,13,15,18,22,23,24,25, D 11,12,13,1 5 18,22, 2324 25,26, 11213151 123,24,25,26 D 41,42
25,26,28,280,31,52,40,41,45,62 26,28,280,31,32,40,62,63 28,284,31,32,40,41,42,43,60,61,62 8,280,31,32,40,41,43,60,62,63
UNIT AUXILIARY CONTROL ROOM
_STATE _SIATE_ _EVENT _STATE. _EVENT _STATE _EVENT
A NONE A 31 A 31 A 60
8 NONE 8 31 8 31 8 60
c NONE c o 131518.22 23 24325 ,28,280,31, c 13,15,18,22:32232?1422351,28,280,31. c 15,18,22,23,24,25,28,280,31,
D 62 D 11,1243 15 18,22.23,24.25, D 11,12,13,15,18,22,23,24,25, D 112,15,18,22,23,24,25,26,
26,28,280,31,32,40,41,43,60,62 26,28,280 .3 ,35,40,41,43,62 286,31,33,40,41,43,60,63
RV AND PC
l ATWS-RPT I Lect I CORE SPRAY I ISOLATION VALVES
_SIATE STATE _STATE _STATE _EVENT
A NONE A NONE A 31,60 A 42
2] NONE B NONE B 31,60 B 42
¢ 13,15,18,22,23,24,26.28,280, c 41,43 c 13151822 23 24,25,28,284,31, c 41,42,43
31,32,41,43,60 145,80
O} 11,12,13,15,18,22,23,24,25,26, D 40,41,43 h 11,12 1315, 822 23,24,25, D 41,42,43
28280,31,32,40,41,45,66,62,63 26,28,280,31,52,40,41,43,60,62
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CIRCUITRY

PRIMARY CONTAINMENT
ISOLATION VALVES

_STATE. ~EVENT
A 31
] 31

c 13.1 5.18.22.23.24.25.28.280.31.
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SERVICE
WATER

_STATE _EVENT STAIE. _EVENT
A 31,60 A 31,42,60
B8 31,60 B 31,42,60,61
[ 13,15,18,22,23,24,25,28,28¢,31, o} 13,15,18,22,23,24,25,28,280,31,
32,41,43,6Q 32,41,42,43,60
D 11,12,13,15,18,22,23,24,25,26, o] 11,12,13,15,18,22,23,24,25,26,
28,28q,31,32,40,41,43,60,62 28,280,31,32,40,41,42,43,60,61,62

STANDBY AC
REC POWER
_STATE EVENT. STATE LVENT
A 31,60 A 42
8 31,60 B 42
¢ 13,15,18,22,23,24,25,28,284,31, ¢ 41,42
32,4 ,60
D 11,12,13,15,18,22,23,24,25,286, b 41,42
28,280,31,32,40,41,43,60,62
RHR CONTROL ROOM
SERVICE WATER VENTILATION
SYSTEM

Nebraska Public Power District
COOPER NUCLEAR STATION
UPDATED SAFETY ANALYSIS REPORT (USAR)

COMMONALITY DIAGRAMS

FIGURE G-5-10
CADD FILE: C0012760 04/08/02




EVENTS 126
PLANNED

OPERATION
STATE A

ERP RADIATION
MONITORING SYSTEM

PROCESS LIQUID
RADIATION MONITORS

L

REACTOR BUILDING
VENTILATION EXHAUST

L

TURBINE BUILDING
VENTILATION EXHAUST
N
MONITORING SYSTEM
L

MPF
VENTILATION EXHAUST
RADIATION
MONITQRING SYSTEM
L

SOLID RAD}\;JASTE

SYSTE! S

RADIOACTIVE
MATERIAL
RELEASE
CONTROL

£AND FHF: OAOI27R

10 CFR 20 AND

p—ae- 10 CFR 50
LIMITS

RADIATION MONTTORING [ o
SYSTEM LIS

LR

RADWASTE /AUGMENTED

RADWASTE BUILDING

VENTILATION EXHAUST 10 5FR 20 AND

AADIATION MONTTORING [ 10 GMR ¢
SYSTEM

13 CFR 20 AND
10 CFR 50
LIMITS

10 CFR 20 AND
10 CFR 80
LIMITS

10 CFR 71
LINITS

10 CFR 20 AND
5

}

MINMUM
WATER LEVEL

CORE LOADING

PATTERN
(EVENT 1)
SRM

| REACTOR FUEL
i

REFUELING
RESTRICTIONS

v FlgEERE
3
EVENT 6 EVENT 1 CIGURE
RATE OF
REACTOR FUEL REACTOR VESSEL CHANGE REACTGR COOLANT S, FUEL HANDLING REFUELING NEW FUEL FUEL
N L TEMPERATURE . LTS EQUIPMENT |~ INTER- STORAGE FACILITIES | ooifh
LiMiT R LOCKS R
REACTOR NUCLEAR NUCLEAR WATER TEMP,
SYSTEM SYSTEM RO CONTROL SPENT FUEL WATER LEVEL,
TEMPERATURE WATER QUALITY ROD STORAGE FACILITIES |—amee FUEL SPACING,
10 CFR 20 AND CONTROL CONTROL CONTROL L POSITION LR fUEL HANDLING
LIMITS CRANE (CASK HANDLING)

STORED FUEL
SHIELDING,
COQUING AND
REACTIVITY
CONTROL

PROCEOURAL
L{MITATIONS
(FUEL ASSEMBLY
ORIENTATION)

LIMIT ON

REACTOR FUEL

NUMBER OF

DRIVES VALVED
QUT OF SERVICE

CORE
REACTIVITY
CONIROL

SHUTDOWN MARGIN

Nebraska Public Power District
COOPER NUCLEAR STATION
UPDATED SAFETY ANALYSIS REPORT (USAR)

PROTECTION SEQUENCES FOR
PLANNED OPERATION
IN STATE A

FIGURE G-5-11
2/18/01




= SEE FIGURE

ERP RADIATION
MONITORING SYSTEM

10 CFR 20 AND
10 CFR 5G
LINITS

L

PROCESS LIQUID

RADIATION MONITORS  [—Wom-

10 CFR 20 AND
10 CFR 50
LIMITS

LR

REACTOR BUILDING
VENTILATION EXHAUST

RADIATION MONITORING
s

10 CFR 20 ANOD
|- 10 CFR 50
UIMITS

RADWASTE /AUGMENTED
RADWA

RADI
MONITORING SYSTEM

L

BUILDING
VENTILATION EXHAUST 10, CFR 205D
RADIATION MONITORING SR
SYSTEM
L
TURBINE_BUILDING
VENTILATION EXHAUST] 10 CFR 20 AND
RADIATION |- 16 CFR 50
MONITORING SYSTEM LIMITS
L
MPF
VENTILATION EXHAUST| 10 CFR 20 AND
TION 10 CFR 50

SOLID RADWASTE
SYSTEM

L

RADIQACTIVE
MATERIAL

CAND FUF- COO127R2

[—®— 10 CFR 71

UMITS

L

REACTOR FUEL

CORE
POWER LEVEL

CONTROL

MINIMUM
POWER (SRM)
MAXIMUM
POWER

MAXIMUM POWER
LEVEL-LOW
FLOW OR LOW
PRESSURE

REACTOR
VESSE]

SSEL
WATER LEVEL
CONTROL

EVENT §

L

REACTOR VESSEL

NUCLEAR
SYSTEM
TEMPERATURE
CONTROL

MINIMUM
WATER
LEVEL

RATE OF
CHANGE
TEMPERATURE
UMIT

"~ -

COOLAN
REACTOR COOLANT CHEMISTRY
L LIMITS

NUCLEAR
SYSTEM
WATER QUALITY
CONTROL

NUMBER OF
OPERABLE
CONTROL
RODS

EVENT 2

6-5-15

NEW FUEL
STORAGE FACILITIES
R

|—asm- FUEL  SPACING

SPENT FUEL
STORAGE FACILITIES j~&s- WATER TEMP,
LR MATER LEVEL,
FUEL” SPACING,

FUEL HANDLING,
REACTOR BUILDING
CRANE (CASK HANDLING)

STORED FUEL
SHIELDING,
COQLING AND
REACTIVITY
CONTROL

| RQOD WORTH l
MINIMIZER
R
CRD ROD
PATTERN
WHEN POWER
<10%

ROD
WORTH
CONTROL

-

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




EVENTS 2.6

PLANNED
OPERATION
STATE C

AR EJECTOR OFF-GAS
RADIATION MONITORING
SYSTEM

LR

10 CFR 20 AND
[~ 10 CFR 50
LIMITS

ERP RADIATION
MONITORING SYSTEM

10 CFR 20 AND
= 10 CFR 50
LIMITS

PROCESS LIQUID
RADIATION MONITORS
L

10 CFR 20 AND
e 10 CFR 50
LIMITS

RADIOACTIVE
MATERIAL
RELEASE
CONTROL.

PANN FHE. AANIITAT

REAGTOR BUILDING
VENTILATION EXHAUST 19 CFR 71
RADIATION MONITORING |- LIMIT APPLIED
SYSTEM 70 SHIPPING
" TASK
RADWASTE /AUGMENTED
RADWASTE BUILDING
VENTUATION EXHAUST 10 CFR 20 AND
RADIATION MONITORING |5 10 (R !
SYSTEM
L
TURBINE_ BUILDING
VENTILATION EXHAUST | 10 CFR 20 AND
RADIATION - 10 CFR 50
MONITORING SYSTEM LIMITS
L
MPF
VENTILATION EXHAUST 10 CFR 20 AND
RADIATION L= 10 CFR 50
MONITORING SYSTEM LIMITS
L
SOLID RADWASTE
SYSTEM Lo 10 CFR 71
. LMITS

EVENT 2
REACTOR FUEL MM
L LEVEL

REACTOR

VESSEL
WATER LEVEL
CONTROL

! REACTOR VESSEL
L

EVENT 8

! REACTORE—’
L

l REACTOR FUEL
L

MAXIMUM
PRESSURE

MINIMUM
PRESSURIZATION
TEMPERATURE

R

RHRS
SHUTDOWN
COOLING MODE

MAXIMUM
j--mow PRESSURE
LIMIT

REACTOR
VESSEL
PRESSURE
CONTROL

TEMPERATURE
RATE OF
CHANGE
MINIMUM

TEMPERATURE
WITH HEAD ON

MAXTMUM
FEEDWATER
TEMPERATURE

l REACTOR
L

NUCLEAR
SYSTEM
WATER QUALITY
CONTROL

REACTOR VESSEL AND MAKE-UP
L CAPABILITY
LEAKAGE

NUCLEAR
SYSTEM

LEAKAGE

CONTROL

COOLANT

GHEMISTRY
COOLANT UNMITS
RADIQACTIVITY

LIMITS

QVERSTRESS

LiMIT

-

CORE
REACTIVITY

CONTROL

SEE FIGURE
G-5-15

PRIMARY CONTAINWENT TEMPERA—
IVE) LEVEL

(PASS| [—8w=  TURE AND
L PRESSURE

l RIVER WATER
L

LIMITS

ULTIMATE
HEAT

PRESSURE SUPRESSION
POOL  STORAGE SINK
ASSIVE,

L LIMITS

AVAILABILITY

PRIMARY
CONTAINMENT
ATMOSPHERIC
PRESSURE AND
TEMP., CONTROL

NUMBER OF DRIVES
OUT OF SERVICE

SHUTDOWN MARGIN

NEW FUEL
STORAGE FACHITIES
L

FUEL
[~ SPACING

WATER
TEMPERATURE

SPENT FUEL
STORAGE FAGILITIES
LR

WATER LEVEL
FUEL SPACING

STORED FUEL
SHIELDING,
COOLING AND

REACTIVITY
CONTROL

FUEL HANDLING

CRANE ?c&sx
HANDLING)

Nebraska Public Power District
COOPER NUCLEAR STATION
UPDATED SAFETY ANALYSIS REPORT (USAR)

PROTECTION SEQUENCES FOR
PLANNED OPERATION
IN STATE C

FIGURE G-5-13
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BVENIS 2.3.4.5

PLANNED
OPERATION
STATE D

CORE
COOLANT
FLOW RATE
CONTROL

PRESSURE
GONTROL

QVERSTRESS
PROTECTION

MAKE — UP

CAPABILITY
LEAKAGE
LIMITS

CONTROL

UPDATED SAFETY ANALYSIS REPORT (USAR)

SEE FIGURE
—— G-5-15
NUMBER
o, o
AR EJECTOR OFF~GAS M SERVICE
10 CFR 20 AND MAXIMUM CORE MINIMUM TEMPERATURE
RADIATIGN, NONITORING | 10, G73:2%,{ REACTOR FUEL X, Son FUEL s REACTOR VESSEL gl <ora RIVER WATER
LR LiMITS L EVENT 4 LEVEL L CHANGE SCRAM
. CPR (EVENT 4
LHGR (EVENT 4) MINIMUM LEVEL,
TEMPERATURE . TEMP
WITH HEAD ON ROD WORTH gL
MINMIZER | PATERN. ——
<10% HEAT
CORE SINK
10 CFR 20 AND Ve MAXIMUM
JOTaNG Walew [ 10 GFR 50 o REACTOR FUEL FEEDWATER
LIMITS CONTROL. L TEMPERATURE AVAILASIILITY
ROD_HLOCK
L MONITORING [ WHEN POWER
R SYSTEM
REAGTOR LooP
PROCESS LIQUID 10 CFR 20 AND
RADIATION MONITORS |- 16 CFR 50 RECIRGULATION | A tRE
L LTS . DIFFERENCE
ROD
WORTH
REACTOR, BUDING NUSLEAR CONTROL
VENTILATION EXHAUS 10 CFR 20 AND
RADIATION MONITORING |—#e= 10 GFR 50 REACTOR FUEL R, TEMPERATURE
SYSTEM LIMITS L CONTROL
LR -
PRIMARY CONTAINMENT
TEMPERATURE
(PASSVE) AND PRESSURE
L LTS
RADWASTE /AUGMENTED "
VENTIOION EXHALST 10 PR 20 AND NEUTRON e
| o CREMISTRY
FADIATION MONITORING R CONTROL LinifTs PRESSURE_SUPPRESSION WATER
POOL | TEMPERATURE
(PASSVE) AND VOLUME
REACTOR COOLANT . LIMIT
L RADIO-
ACTIVITY
LIMITS
PC
TURBINE BUILDING H, /0, ANALYZER
VENTILATION EXHAUST 10 CFR 20 AND L
RADIATION 10 CFR 50 T
MONITORING SYSTEM LIMITS clear
L
WATER QUALITY
CONTROL PRIMARY
CONTAINMENT
ATMOSPHERE TEMP.
AND_ PRESSURE
CONTROL
MPF
VENTILATION EXHAUST 10 CFR 20 AND
RADIATION 10 GFR 50
MONITGRING SYSTEM
: |
EVENTS
345 RHRS MAXIMUM NEW FUEL
4 SHUTOOWN FUEL
COOLING MODE —'—PRESS#RE RSTORAGE FACILITIES e SPACING
SOLID_ RADWASTE REC?YCSWION FLOW RUNOUT B o
10 CFR 71 e (EVENTS 2,8) T
R R o . LIMITS (EVENT 4) WATER TENPERATURE
SPENT FUEL
STORAGE FACILITIES |—awm FUEL SPACING,
MAXIMUM LR
REAGTOR VESSEL Ryl .
. P CONTROL REAGTOR BUILDING
AOTOAGTIVE REACTOR FUEL MINIMUM CRANE (CASIKC HANBLING)
L FLOW RATE
TORA . o
'y (EVENT 4) R Nebraska Public Power District
POWER/FLOW MAP POOLING D COOPER NUCLEAR STATION

PROTECTION SEQUENCES
FOR PLANNED
OPERATION IN STATE D

FIGURE G-5-14
2/19,/01




SEE FIGURES G—5-11, —12, ~13 AND —t4
C

£
STATES A, 8,

AND D

STATES A AND €

L

(1) RCPB:

RPV
MAIN STEAM SYSTEM
RHR
HPCI
RCIC

ISARaR R e

80D FILE; GCOQ12765

REACTOR COOLANT
PRESSURE EQUNDARY
(PASSIVE) (1)

REACTOR VESSEL and
PRIMARY CONTAINMENT ISOLATION
and CONTROL SYSYTEM

RV anc PC
cs

© 00N

ISQLATION VALVES

S

H

MAINTAIN
RCPB
INTEGRITY

RWCU

CRD SYSTEM

SLCS

FEED WATER SYSTEM

REACTOR SYSTEM
CORE_ GEOMETRY
(PASSVE) (2)

s

FUEL_ASSEMBLIES
{PASSIVE)

E]

MAINTAIN
COOLABLE ¢
GEOMETRY

RCIiC HPCI
M M S

ADS
M S
siF
cs PGl
M M S
S|F s|F
jr
s|F
INITIAL
CORE
COOLING
cs
M s
S{F

(2) CORE GEOMETRY:

1. RRV

2. CORE SUPPORT STRUCTURES
3. CORE SHROUD

4. SHROUD SUPPORT

M

S(F

RHR SPC
S

S|F

EXTENDED
CORE S
COOLING

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
8/3/00




POWER <30%

*
PLANNED QPERATION

REESTABLISH POWER
OPERATION OR
ACHIEVE SHUTDOWN

DD FRE: C0012766

EVENT 13
TURBINE TRIP OR

POWER >30%

| ;Oicmms,\"ﬁ"%m PRESSURE_RELIEF RV AND PG INITIATE MSIV CLOSURE ON LOW
" ON TURBINE STGP SYSTEM 1cs |me— TURSINE INLET PRESSURE OR
VALVE CLOSURE s g| LOW REACTOR WATER LEVEL (LEVEL 1)
2. FOR GENERATOR
TRIP ON TURBINE siF SiF HIGH
CONTROL VALVE REACTOR
FAST CLOSURE WATER LEVEL N
REACTOR SYSTEM AND FTEREPWATER
B
SUPPRESSION POOL ISOLATE
CONTROL RoosS (RASSIVE) MSiVs Moo (LEng 8)
S s LINES
s[r | {
siF v
PLANNED OPERATION
INSERT FEEDWATER MAINTAINS
| CRO l»—> CONTROL PRESSURE REACTOR INCIDENT START ON LOW
H RODS RELIEF S VESSEL ¢ DETECTION REACTOR WATER
SIr JSOLATION CIRCUITRY S LEVEL (LEVEL 2)
s|F

SCRAM ¢
RCIC

==l

S
LPCI
N

CORE SPRAY
S

*
BELOW ABOUT 25 PERCENT OF RATED POWER, THE BYPASS SYSTEM WILL TRANSFER
STEAM ARQUND 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.

INITEAL
CORE o
co0LING

EXTENOED CORE
COOLING SEQUENCE

BOUNDED BY LOSS OF

SHUTDOWN COOLING
(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 WITH BYPASS

FIGURE G-5-16
8/3/00




PLANNED
QPERATION

'ADD FILE: C0012767

POWER <30%

RMENT 12

TURBINE TRIP OR

HIGH
s  NEUIRON
FLUX

POWER >30%

s(F
TURBINE STQP VALVE
TRIP ON CLOSURE
RPS HIGH NEUTRON — CONTROL VALVE FAST
s FLUX CLOSURE
s|F

CONTROL RODS
S

SCRAM ¢

INSERT
CONTROL
RODS

HIGH RV
PRESSURE

PRESSURE RELIEF RV AND PC INFTIATE MSIV CLOSURE ON LOW
SYSTEM ics |—oee  TURBINE INLET PRESSURE OR
s s LOW REACTOR WATER LEVEL (LEVEL 1)
S|F sif
SUPPRESSION POOL ., ISOLATE
?PASSNE) MSIVs MAIN STEAM
s LINES
s|F

PRESSURE
RELIEF S

REACTOR

VESSEL
ISOLATION

HIGH
REACTOR
WATER LEVEL

N

AND FEEOWATER
TRIP
(LEVEL 8)
?

Y

INCIDENT START ON LOW
OETECTION REACTOR WATER
CIRCUITRY S LEVEL (LEVEL 2)

SiF

RCIC

PLANNED QPERATION
FEEDWATER MAINTAINS
LEVEL

HPCI ADS
S S

CORE SPRAY
S

| Lrel

\_____’__,J

INITIAL
COCLING

[o3
o
2
m

S

EXTENDED CORE

COOLING SEQUENCE

BOUNDED 8Y LOSS OF

SHUTDOWN COQLING
(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/OUT BYPASS

FIGURE G-5-~17
8/3/00




EVENT 13
ISQLATION OF ALL

MAIN STEAM LINES
STATES

INCIDENT START ON LOW
STATE D DETECTION REACTOR WATER
>826RSIG PLANNED CIRCUITRY S LEVEL (LEVEL 2)
QPERATION

S{F
<§25PSIG

SCRAM_ SIGNAL
PRES%%%GEUEF RPS FROM MSIN_POSITION RCIC HPC!
s 3 SWITCHES . s
or s|F
INSERT

ADS
y
SUPRRESSION POOL ! CRD }., CONTROL
(PASS]VE) s RODS CORE SPRAYS LPCI s

S|F
REACTOR SYSTEM SIF
PRESSURE CONTROL RODS
RELIEF S, S
S|F INITIAL
GORE &
COOLING
SCRAM ¢

EXTENDED CORE
COOLING SEQUENCE

BOUNDED BY LOSS OF

SHUTDOWN COOLING
(EVENT 31)

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

Nebraska Public Power District

COOPER NUCLEAR STATION
UPDATED SAFETY ANALYSIS REPORT (USAR)

PROTECTION SEQUENCES FOR
ISOLATION OF ALL
MAIN STEAM LINES

FIGURE G-5-18
CAOD FILE: C0012768 8/3/00




IADD FILE: CO01276%

KVENT 14
ISOLATION OF
MAIN

!

PLANNED
OPERATION

HIGH

NEUTRON
MONITORING SYSTEM f—pmm- NELTRON
S SIGNAL

e

SCRAM_SIGNAL

RPS OGN NEUTRON
s MONITORING
SYSTEM TRIP

CONTROI

L RODS

S

3

< SCRAM S>

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 LINE'

FIGURE G-5-19
8/3/00




EVENT 1§

LOSS OF
CONDENSER VACUUM
STATES C.D

STATE D
RV AND PC
ics |——  INITIATE
<30% N s ISOLATION ON
POWER LOW CONDENSER
s{F
Y
MSIvs ISOLATE MAIN
NEUTRON l S STEAM LINES
MONITORING SYSTEM |—wm— HIGH NEUTRON
s FLUX TRIP sle
s|F
—~t
SCRAM ON:
RPS 3. TURBINE STOP VALVE
s CLOSURE
N 2. REACTOR PRESSURE
3. NEUTRON MONITORING
SYSTEM TRIP
4. MAIN STEAM ISOLATION
VALVE CLOSURE
INSERT
CRD CONTROL
s RODS
s|f
CONTROL RODS
S
s|F
SCRAM &

CADD FILE: C0012770

PRESSURE RELIEF
SYSTEM

S

SUPPRESSION POOL
{PASSIVE)

S

PRESSURE
RELIEF

s

RCIC

INCIDENT START ON LOW
DETECTION REACTOR WATER
CIRCUITRY S LEVEL (LEVEL 2)
S{F
HPCH ADS
S S
CORE SPRAY
S
S|F
INITIAL
CORE ¢
COOLING

EXTENDED CORE
COOLING SEQUENCE

BOUNDED BY LOSS OF

SHUTDOWN COOLING
(EVENT 31)

NOTE: REFER 7O 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~5-20
8,/28/08




0D FILE: CO012771

RMENT 16

LGSS OF
FEEDWATER HEATING
STATE D

NEUTRON
MONITORING SYSTEM  [—ime HIGHFII:IE)L(JTRON
u:

sie
SCRAM SIGNAL ON
RPS NEUTRON MONITORING
s SYSTEM TRIP
siF
INSERT
CRD CONTROL
s RODS
stF

/

PLANNED
QPERATION

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 HEATING

FIGURE G-5-21
8/3/00




CADD FILE: C0012772

PLANNED
OQPERATION

EVENT 37
SHUTDOWN COOLING

UN N
{TEMPERATURE DECREASE)
ALL STATES

S

S|F

NEUTRON
MONITORING SYSTEM i

HIGH NEUTRON
FLUX

TRIP ON
RPS HIGH NEUTRON
S FLUX

S|F
CRO

S
S|F

GONTROL RQDS
S

S{F

SCRAM ¢

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
SHUTDOWN COOLING (RHRS)
MALFUNCTION — TEMP DECREASE

FIGURE G—-5-22
8/3/00




PLANNED
OPERATION

\OD FRE: CO012773

STATE O

EVENT 18

INADVERTENT
HPCI_PUMP START
STATES C,0

CONTROL RQDS

S

SCRAM ¢

POSITION SWITCH
2. HIGH NEUTRON
FLUX TRIP

INSERT
CONTROL
RODS

LOW
REACTOR
PRESSURE
(RUN ’;IIODE)

REACTOR
VESSEL
[SOLATION
OR TURBINE
TRIP

PRESSURE RELIEF
SYSTEM

S

SUPPRESSION POOL
(PASSIVE)

PLANNED v PLANNED
OPERATION OPERATION
HIGH
L_me-  NEUTRON RV AND PC INITIATE
FLUX 1cs | e NSV CLOSURE
s ON LOW PRESSURE
siF
. ISOLATE
SCRAM ON: NSIve MAIN STEAM
1. TURBINE TRIP s LINES
(HIGH WATER 1vEL)
URBINE STOP VALVE NE

S

PRESSURE
RELIEF S,

PLANNED
OPERATION

WATER LEVEL
(LEVEL 8) OR
REACTOR

VESSEL
150
?

START ON LOW
REACTOR WATER
s (EVEL (LEVEL 2)

RCIC HPCT
S

l___j___l

TNITIAL

«Q
et
2
m

COOUNG S,

EXTENDED CORE
COOQLING SEQUENCE

BOUNDED BY LOSS OF

SHUTDOWN
(EVENT

COGLING
31)

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

Nebraska Public Power District
COOPER NUCLEAR STATION

INADVERTENT HPCI
PUMP START 3, °

FIGURE G-5-23

a

8,/3/00

UPDATED SAFETY ANALYSIS REPORT (USAR)

PROTECTION SEQUENCES FOR




EVENT 19

CONTROL ROD
WITHDRAWAL ERROR
ALL STATES

STATE O RUN MODE

STATES B, D

RGD BLOCK MANITOR
(RBM) SYSTEM

NEUTRON
MONITORING SYSTEM |—ime- E'é?{{MFL%M

siF
cRD TERMINATE SCRAM SIGNAL ON
Wt AL RPS NEUTRON MONITORING
s SYSTEM TRIP
PLANNED
Ssle OPERATION
ROD
INSERT
MOVEMENT CRD CONTROL
BLOCK s RODS
slf

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
CONTROL ROD
WITHDRAWAL ERROR

FIGURE G-5-24
JADD FILE: 0012774 8/3/00




EVENT 22

PRESSURE REGULATOR
FARLURE — QPEN
STATES C.0

PLANNED
QPERATION

AFTER ISOLATION

PRESSURE_RELIEF
SYSTEM

S

SUPPRESSION POOL
(PASSIVE)

PRESSURE
RELIEF S

STATE O

S
S{F
CRD

S
S|F

CONTROL RQDS
3

SCRAM SIGNAL FROM -

1. MSIV POSITION SWITCH

2. TURBINE TRIP STQP
VALVE POSITION SWITCH

3. HiGH PRESSURE
4, LOW WATER LEVEL

INSERT
CONTRGL
RODS

INCIDENT START ON LOW
DETEGTION REACTOR WATER
CIRCUITRY _ S LEVEL (LEVEL 2)
siF
HPCT
s|F
INITIAL

CORE o
COOLING

EXTENDED CCRE
COOLING SEQUENCE

BOUNDED BY LOSS OF

SHUTDOWN COOLING
(EVENT 31)
RS,

RV AND PC CLOSE MSIVs
1cs ON LOW PRESSURE
s (RUN MGDE)
siF
ISOLATE
MSlvs MAIN STEAM
S LINES
S{F

REACTOR
VESSEL g
ISQLATION

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
PRESSURE REGULATOR
FAILURE — OPEN

FIGURE G-5-25 o
8/3/00




EVENT 23
INAQVERTENT

QPENING OF A RELIEF
OR SAFETY VALVE
STATES C.D

©

RPS

MANUAL SCRAM
AT TECH SPEC
SUPPRESSION

POOL
TEMPERATURE

STATE D

[~ =

ADD FILE: CO012776

S{F
CRD

S
SiF

CONTROL RODS

S

SCRAM ¢

INITIATE SCRAM ON
HIGH DRYWELL PRESSURE
SAFETY VALVE OQPEN
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