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EVENT

EVENT TITLE

STATES

i9,
@,

NUMBER OF EVENT

STATES IN WHICH
THIS PROTECT]ON
SEOUENCE IS
APPLICABLE

D]  FFEHENT
PLANT CONDITION

PERSONNEL
(MANUALI
ACTION
REOUIRED FOR
SYSTEM W

SYSTEM MUST ITSELF
MEET THE S INGLE FA ILURE
CRITERION

INDICATES THAT ONE OR MORE OF
THE KEY PROCESS PARAMETERS MUST
BE LIMITED TO SATISFY NUCLEAR
SAFETY OPERATIONAL CRITER IA

EACH CONNECTED PROTECTION SEOUENCE IS
FOR JUST ONE SAFETY ACTION

DI FFERENT PLAN CONDITION

INDICATES THAT SYSTEMS O AND F
SHARE AS A PAIR THE REOUIREMENT
TO MEET THE SlNGLE FAILURE CRITERION

( R e v .  1 2  I / 0 3 ] '

ffiffi PERRY NUcLEAR PoWER PLANT
M

r{X

Format  fo r  Pro tec t ion
Sequence D iagrams

F i g u r e  L 5 A . 4 - 1



FRONT L INE
SAFETY SYSTEM
x

SAFETY SYSTEM
AUXIL IAHY A

SAFETY SYSTEM
AUXIL IARY B

SAFETY SYSTEM
AUXIL IARY C

DIAGRAM INDICATES
THAT AUXILIARIES
A,8 .  AND C  ARE
ESSENTIAL TO THE
OPERATION OF
THE FRONT LINE
SAFETY SYSTEM X.
NO CHRONOLOGY
OR ORDEB OF
ACTION IS  IMPL IED

PERRY NUCLEAR POWER PLANT

Format for  Safety System
Auxi l iary Diagrams

F i g u r e  1 5 A . 4 - 2
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{.-EY,F,ryTr-^-\
M A N U A L  O R

INADVERTENT
SCRAM

REACTOR
PROTECTION
SYSTEM

S I F

CONTROL ROD
DRIVE SYSTEM

s l F

SCRAM

nan
trffi PERRY NUcLEAR PowER PLANT

._r(X

Protect ion Sequence for Manual
or Inadvertent Scram
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S T A T E S  A ,  B STATES C, D

PLANNED
O P E R A T I O N

S C R A M  S I G N A L
W H E N  3  M A I N
STEAM L INES
C L O S E D  >  1 0 %

I  N S E R T
C O N T R O L
ROOS

HIGH PRESSURE
LIFTS VALVE
T R A N S F E R R I N G
HEAT TO SUP.
PRESSION POOL

S T A R T  H P C S ,  R C I C ,
O N  W A T E R  L E V E L  2

( R e v .  1 2 1 / 0 3 )

Protect . ive Sequence for Loss of
PIant Instrument or Service

A i r  SYstem

F i g u r e  1 5 A . 6 - 8

S E R V I C E  A t F
SYSTEM STATES

REACTOF
PROTECTION
SYSTEM

PF ESSU R E
R E L I E F
SYSTEM

CONTROL ROO
D R I V E  S Y S T E M

I N C I D E N T
DETECTION
CIRCUITRY

P R E S S U R E
R E L I  E F

MAINTAIN l , vATER LEVEL

CORE
COOLING

,ffi) PERRY NUcLEAR PowER PLANT
tts#T



EVENT 9
INADVERTENT START.UP

HPCS PUMP
STATES A, 8. C AND D

FEEDWATER
CONTROLLERPRESSURE REGULATOR

FAILUREFAILUFE

STATES B, D

SEE
EVENT NO.23

PLANNED
OPERATION

STATES
A r C

STATES B, D

PLANNED
OPERATION

MAXIMUM
DEMAND

PLANNED
OPERATION

SEE
EVENT
N O . 2 2

( R e v .  1 2  1 / 0 3 )

(ffi pERRy NUSLEAR pOwER PLANT
| \-v/ |

Protec t ive  Sequence fo r
Inadvertent Startup of  HPCS PumPs

F i g u r e  1 5 A . 6 - 9



EVENT IO
STARTUP OF IDLE
RECIRCULATION

PUMPS
STATES A, B. C, D\ j

STATES B AND D
STATES A AND B
POWER l0-60%

STATE
POWER

ee
3
tr
UJ
3o
c
V
EQ
lo

IRM
H I G H
FLUX
SIGNAL

rroto
n
tr,
llj
3o
G

\PRM
{ I G H
:LUX

; IGNAL

NE
MC
SY

UTRON
)NITORING
STEM

NEUTRON
MONITORING
SYSTEM

rLANl \ t rU TL 'T
OPERATION OPE

s l F F

REACTOB
PROTECTION
SYSTEM

SCRAM SIGNAL ON
NEUTBON MONITORING
SYSTEM TFIP

S T F

CONTROL ROD
DRIVE SYSTEM INSEFT CONTROL RODS

s f F

/ \
SCRAM

\ /
( R e v  .  L Z  l - l 0 3  )

D
5.10%

RATION

r D f l I
.fl-'-'M PERRY NUCLEAR POWER PLANT

Protec t ive  Sequence fo r  Inadver ten t
Star tup  o f  ld le

Recirculat ion Loop PumP
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RECIRCULATION LOOP
FLOW CONTROL FAILURE

MAXIMUM DEMAND
STATES C AND D

NEUTRON
MONITORING
SYSTEM

REACTOR
PROTECTION
SYSTEM

CONTROL
ROD DRIVE
SYSTEM

STATE D, MODE
SWITCH IN RUN,
POWER OPEHATION

HIGH NEUTRON FLUX
(APFM} SIGNAL TO
RPS

SCRAM SIGNAL
ON NEUTRON
MONITORING
SYSTEM TRIP

INSERT CONTROL FODS

STATE C
STATE D (MODE SWITCH NOT IN RUN}

PLANNED OPERATlON

( R e v .  1 2  1 / 0 3 )
t /-L\ |

CffiM PERRY NUCLEAR POWER PLANT

Protect ive Sequence for
Recirculat ion Loop Flow Contro]

Failure Maximum Demand

Figure  15A.  6 - l -1
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E V E N T  I 3
R E C I R C U L A T I O N  L O O P

P U M P  T R I P
ON€ OR EOTH

STATES C ANO D

ONE PUMP TRIP

PRESSURE
R E L I E F
SYSTEM

CONTAINMENT
ANO REACTOR
VESSEL
ISOLATION
CONTROL SYSTEM

REACTOR
PROTECTION
SYSTEM

INCIDENT
DET€CTION
CIFCUITRY

MAIN STEAM
LINE ISOLATlON
VALVES

CONTROL ROD
DRIVE SYSTEM

M A I N T A I N
W A T E R  L E V E L

REACTOR
VESSE L
ISOLATION

STATE C

O N E  P U M P  T R I P

STATE O
TWO
PUMP TRIP

P L A N N E O
O P E R A T I O N O N E  P U M P T R I P

HEAT TO
SUPPRESSION
POOL

S T A R T  H F C S .  R C I C ,
O N  W A T E R  L E V E L  2

( R e v .  1 2 1 / 0 3 )
{ "  r \ |

O6"'}D PERRY NUCLEAR POWER PLANT
|  \ \ 1  /  '

Recirculat ion Loop Pump Tr ip
one or  bo th

F i g u r e  1 5 A . 6 - 1 3



E V E N T  1 4
ISOLATION OF ALL
MA!N STEAM L INES

STATES C, D

REACTOR
PROTECTION
SYSTEM

PRESSURE
REL I  EF
SYSTEM

PRESSURE
R E L I  E F

CONTROL ROD
DRIVE SYSTEM

INCIDENT
DETECTION
CIRCUITRY

MATNTAIN WATER LEVEL

IN IT IAL
CORE
COOLING

STATE C

STATE D

SCRAM SIGNAL WHEN
3 MAIN STEAM
LINES CLOSED > 10%

HIGH PRESSURE
LIFTS VALVE
TRANSFERRING
HEAT TO SUP.
PRESSION POOL

START HFCS,  RCIC ,
O N  W A T E R  L E V E L  2

( R e v ,  1 2  1 / 0 3 )

Cfl*'6 PERRY NUCLEAR POWER PLANT

Protec t ive  Sequence fo r  fso la t ion
of  A l l  Ma in  S team L ines

F i g u r e  1 5 A . 6 - L 4  ( S h e e t  1  o f  2 )



LESS THAN
90% POWER

GREATER THAN
90% PowER

CONTINUE
PLANNED
OPERATION HIGH NEUTRON

FLUX SIGNAL

SCRAM SIGNAL
ON NEUTRON
MONITORING
SYSTEM TRIP

INSERT
CONTROL RODS

( R e v .  1 2  1 / 0 3 )

(T'""D PERRY NUCLEAR POWER PLANT

Protec t ive  Sequence fo r  Iso la t ion
of One Main Steam Line

F i g u r e  1 5 A . 6 - 1 4  ( S h e e t  2  o f  2 l

EVENT 14
ISOLATION OF ONE
MAIN STEAM LINE
STATES C, AND D

NEUTBON
MONITORING
SYSTEM

REACTOR
PROTECTION
SYSTEM

CONTROL ROD
DRIVE SYSTEM
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orENrxo of A saFrlY'
R€ t  r l r  va l va
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R€ACTON
PFOreClrOrl
SYSTEM

TRANTF€F
OECAY
XCA' 'O
sttPRE5Sl0l{
rooL

IIAET HrcElFCI A'ID
csct uirFcgtcctlv€ Tnlt
SEllrr{c3tlAnT ADt
nuro{Atrc FEcolYAlEi
tLorv co||Tnol tt^T€ 0l

FEOt ' l n€D
vllvES TO
MAri lTAl|{ og.
PnESSUAlzATlor{

tflrrtaTE scRAM or{
LOWWATEB LEV€L

INSCFT CONTNOL
ROOS

t,rtTtar€ cLoauRE Or  LL
csat^|fl$ExT lsolAtloil
vALVtr t tcE TMAla{t l l^| ,
LtN€ OiI X16I{ OFYTT'ELL
faesEuR€

AOS AC?Ulreo

S.}'TNESEIOI{ '(X,L TEMPERATUi€ LIM II,
START OCFTESSUF IIA'ION

-'an
df"i$b PERRY NUcLEAR PowER PLANr
tryJ

Protect ive Sequences for
Inadver ten t  OPen ing  o f  a  Safe tY/

Re l ie f  Va lve

F i g u r e  L 5 A . 6 - 1 5

( R e v . L2 1 / 0 3  )



EVENT 16
CONTROL ROD

WITHDFAWAL ERROR
START.UP AND REFUELING

OPERATION STATES A AND B

NEUTRON
MONITORING
SYSTEM

REACTOR
PNOTECTION
SYSTEM

BEACTOR
PROTECTION
SYSTEM

CONTROL ROD
DRIVE SYSTEM

CONTROL ROD
DBIVE SYSTEM

ROD BLOCK

PLANNED
OPERATION
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3
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oo
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z
o

STATE B INTERMEDIATE RANGE

,.REFUEL"

H IGH
NEUTRON
FLUX
SIGNAL

SCRAM
SIGNAL
ON
NEUTRON
MON ITOR ING
SYSTEM
TRIP

ffiM PERRY NUCLEAR POWER PLANT
Fra-/,zt

Protect ive Sequence for Control  Rod
Withdrawal Error for  StartuP and

Refue l ing  Opera t ions

F i g u r e  1 5 A . 6 - 1 5

( R e v .  L 2  1 / 0 3 )
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EVENT 19
RHRS-SHUTDOWN COOLING

INCREASED COOLING
STATES A, B, C. AND D

PLANNED OPERATION PLANNED OPERATION

t  / ) < \  |

CffiN\ PERRY NUCLEAR POWER PLANT

RHRS Shutdown Cool ing Fai lure
Increased Coo l ing

F i g u r e ,  1 5 A . 6 - 1 9
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EVENT 21
LOSS OF A FEEDWATER

HEATER
STATE D

BEACTOR
PROTECTION
SYSTEM

CONTROL
R O D  D R I V E
SYSTEM

RECIRCULATION FLOW IN RECIRCULATION FLOW IN

AUTO

H I G H  F L U X
SCRAM SIGNAL
(THERMAL POWER MONTTOR}

SCRAM SIGNAL
ON NEUTRON
MONITORING
SYSTEM TRIP

INSERT CONTROL RODS

PLANNED OPERATION

( R e v .  1 2 l _ / 0 3  )

(ffi pERRy NUcLEAR pOwER pLANT
r{ts

Protec t ive  Sequence fo r  Loss  o f  a
Feedwater  Heater

F i g u r e  1 5 A . 6 ' 2 1
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Maximum Demand
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EVENT 32
INADVERTENT LOADING AND

OPERATION -  FUEL ASSEMBLY
IN IMPROPER POSITION

STATES A. B, C, D

P L A N N E D
OPERATION

ffi-M PERRY NUCLEAR POWER PLANT
- v

Protec t ive  Sequence fo r
Inadvertent Loading and Operat ion

of FueI AssemblY in
fmproPer Posi t ion

F i g u r e  1 5 A . 6 - 3 2



E V E N T  3 3
FECIRCULATION

LOOP PUMP
S E I Z U R E

STATE O ONLY

PHESSURE
R  E L I E F
SYSTEM

I N C I D E N T
DETECTION
CIRCUITFY

I  NCI  OENT
DETECTION
C I R C U I T F Y

PRESSURE
R E L I E F

M A I N  S T E A M  L I N E
I S O L A T I O N  V A L V E

REACTOR
PROTECTION
SYSTEM

CONTROL
R O O  O R I V E
SYSTEM

M A N U A L
RV ACTUATION

S€NSES HIGH
REACTOR VESSEL
WAT€R LEVEL

SENSES
LOW WATER
L E V E L

( R e v .  1 2 1 / 0 3  )
f  / ) <  \  I

ffi PERRY NUcLEAR POWER PLANT

Protect ive Seguence for
Rec i rcu la t ion  Loop PumP Se izure

F i g u r e  1 5 A . 6 - 3 3



E V E N T  3 {
RECIRCULATION

LOOP
PUMP SHAFT BREAK

STATE D ONLY

I NCI DENT
OETECTION
CIRCUITRY

INCIDENT
DETECTION
CIRCUITBY

M A I N  S T E A M  L I N E
I S O L A T I O N  V A L V E

REACTOR
PROTECTION
SYSTEM

CONTAINMENT
ISOLATION

SENSES HIGH
REACTOF VESSEL
WATER LEVEL

( R e v .  L 2 1 / 0 3 )

Cffi".$ PERRY NUCLEAR POWER PLANT
\12(l_J

Protec t ive  Sequence fo r
Recirculat ion Loop Pump

Shaf t  Break

F i g u r e  1 5 A . 6 - 3 4
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EVENT 36
FUEL HANDLING ACCIDENT

OUTSIDE CONTAINMENT
STATES A, B, C, AND D

CONTROL ROOM
HEATING, VENTIIATING

AND AIR CONDITIONING
SYSTEM

CONTROL ROOM
ENVIRONMENTAL

CONTROL

-ran
/ffi;-h\ PERRY NUCLEAR POWER PLANT

t  \ - ! a /  |r-<x

Pro tec t i ve  Sequences  f o r  Fue l
Hand l i ng  Acc iden t

Ou ts i de  Con ta inmen t

F i g u r e  1 5 A . 6 - 3 6
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EVENT { I
GASEOUS RADWASTE

SYSTEM LEAK
OR FA ILURE

STATES A, B, C, D

MANUAL
OPERATOR
ACTION

MAIN CONDENSER
LOW VACUUM

OFF.GAS
SYSTEM
ISOLATION

STATES A. B STATES C, D

PLANNED
OPERATION SEE

LOSS OF CONDENSER
VACUUM
EVENT 26

( R e v  .  1 2  1 / 0 3  )

Ifffi, PERRY NUCLEAR POWER PLANT
.#

Protec t ive  Sequences  fo r  Gaseous
Radwaste  SYstem Leak or  Fa i lu re

F i g u r e  1 5 A '  6 - 3 9



STATES A, B STATES C, O

PLANNED
OPERATION

EVENT d2
AUGMENTED OFF-GAS

TREATMENT SYSTEM FAI LURE
STATES A, B, C, AND D

MANUAL
OPERATION
ACTION

MAIN
CONDENSER
HIGH PRESSURE

OFF.GAS
SYSTEM
ISOLATION

SEE OTHER
LOSS OF
CONDENSER
VACUUM
EVENT 26
ACTIONS

rr'on
ffi*'"Y1 PERRY NUCLEAR POWER PLANT

\JclU

Protect ive Sequences Augmented
Offgas Treatment System Fai lure

F igure  15A.  6 -44

( R e v .  t 2  1 / 0 3 )



/  E V E N r  4 3  \/  R A D I O A C T I V E  L I Q U I D  W A S T E  \
S Y 5 T E M  F A I L U R E S

( R E L E A S E  T O  A T M O S P H E R E )

\  srATEs A, B, c,  D - /

H l G H  R A D I A T I O N

P R O C E S S  V E N T I -
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