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NORMAL
SHUTDOWN
INITIATED

P - 1,060 psia
T =552°F

LOSS OF
OF FSITE POWER
TRANSIENT

1,060 psia, 552°F TO 100 psi, 330°F

AUTOMATIC
RELIEF VALVE
ACTUATION

DEPRESSURIZE
VESSEL VIA
ADS/RELIEF

VALVE ACTUATION
+RHR SUPPRESSION

POOL COOLING

100 psi, 330°F TO 14.7 psi, 1259F ——--

NO OFFSITE POWER

DIVISION 2 FAILS

DIVISION 1 FAILS

Cc2

ADS VALVE
RHR LOOP A

(DIVISIONS 1 AND 3
AVAILABLE)

Cc1

ADS VALVE
RHR LOOPS B AND C
(DIVISION 2 AND 3
AVAILABLE)

NOTES FOR FIGURE 15.2-11

ACTIVITY A
Initial pressure . 1,060 psia
Initial temperature SS2°F

For purposes of this analysis, the folloving worst-case conditions are
assumed to exist:

a. The reactor is assumed to be operating at 102X rated pover;
b. A loss of pover transient occurs (see Section 15.2.6);
¢. A simultaneous loss of onsite pover (DPivision 1 or Division 2),

vhich eventually results in the operator not being able to open one
of the RHR shutdown cooling line suction valves.

ACTIVITY B
Initial system pressure 1,060 psia
Initial system temperature 552°F

Operator Actions

During approximately the first 13 minutes, reactor decay heat is passed
to the suppression pool by automatic operation of the SRVs. Reactor
vater level will be returned to normal by HPCS and RCIC system automatic
operation.

At approximately 13 minutes into the transient, the operator initiates
depressurization of the reactor vessel. Controlled depressurization
congists of controlling vessel pressure and water level by using
selected safety/relief valves vith the RCIC and HPCS systems. After
approximately 13 minutes, it is assumed one RHR heat exchanger will be
placed in the suppression pool cooling mode to remove decay heat. At
this time, the suppression pool will be 107°F.

Vhen the reactor pressure approaches 100 psig, the operator would
normally prepare for operation of the RHR system in the shutdovn cooling
wmode. At this time (135 min), the suppression pool temperature will be
146°F.

ACTIVITY Cl1 (Division 1 fails, Division 2 available)

System pressure
System temperature

approximately 100 psig
approximately 330°F

Operator Actions

The operator establishes a closed cooling path as follows:

a. Utilizing RHR loops B and C together, water is taken from the suppression pool
and is pumped directly into the reactor vessel. The water passes through the vessel
(plcking up decay heat) and out the ADS valves returning to the suppression pool
as shown in Figure 15.2-14. Suppression pool water is then cooled by operation of
RHR 100p B in the cooling mode (see Figure 15.2-15). In this alternate cooling path,
RHR loop C is used for injection and RHR loop B for cooling. Cold shutdown is
achieved approximately 9.5 hours after transient occwred.

ACTIVITY C2 (Division 2 fails, Divsion 1 available)

System pressure spproximately 100 psig
System temperature approximately 330° F
Operator Actions

Utilizing RHR loop A (Figure 16.2-15, Sheet 2 of 2) instead of loop B, an alternate
cooling path is established as in Activity C1. Item (a) above. LPCS is utilized in lieu of
LPCI C. Again, cold shutdown is reached in approximately 9.5 hours.

(REV. 19 10/20815)
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ADS/RHR
COOLING LOOPS

FIGURE 15.2-11




l.< 1,060 psia, 552°F to 100 psi, 330°F — | 100 psi, 330°F to 14.7 psi, 125°F _,l
DEPRESSURIZE NORMAL SHUTDOWN L.
VESSEL TO COOLING
MAIN CONDENSER (OFFSITE POWER)
OFFSITE POWER
AVAILABLE FAILURE OF
SHUTDOWN
COOLING
SUCTION
VALVE
ADS/RELIEF VALVE
ALTERNATE PATH -
NORMAL
SHUTDOWN CONDENSER NOT
P .:"lT(!)’G\ng(s’ia AVAILABLE
T = 552°F NORMAL SHUTDOWN o
COOLING N
(ONSITE POWER) CcOLD
SHUTDOWN
ACHIEVED
LOSS OF OFFSITE LOSS OF OFFSITE (VESSEL HEAD
POWER TRANSIENT POWER REMOVE D)
DEPRESSURIZE VESSEL FAILURE OF
VIA MANUAL RELIEF DIVISION 1M DIESEL
VALVE ACTUATION + RHR ADS/RELIEF VALVE
SUPPRESSION POOL ALTERNATE PATH B
COOLING
AUTOMATIC 2 RE oF
RE‘;{ECE;.:IOA".; VE IVISION Il DIESEL
DEPRESSURIZE VESSEL FAILURE OF
VIA MANUAL RELIEF DIVISION I DIESEL ADS/RELIEF VALVE
VALVE ACTUATION + RHR SN ALTERNATE PATH .
SUPPRESSION POOL
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Figure 15.3-1
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Seizure of One Recirculation Pump

Figure 15.3-5
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Figure 15.4-5




PLANT
COORDINATE

12 & 10 16 18 22 26 30 34 38 42 46 50 54 58
[ o g I O i .
59 [RGS Mg -_-L_ ke ! -
oy HE a
55---.L---}.__' _4--.4-_.4.-..
. H 44 38 22 38 afl 1
b I
e m AL 14 36 36 14 12
W= 38 14 0 14 38 7Y ==
A3 14 8 36 36 8 14
39" puw
38 14 36 0 36 14 38
35— 36 36 16 16 36 36 -
31 -9 22 0 0 0 0 2 |
27— 36 36 16 16 36 36 T
23 = 38 14 36 0 36 14 sl [
19
! 14 8 36 36 8 14
- ! . - e
15 rLe 38 14 0 14 38 44 Ir'
' - -
n=r H AL 14 36. 36 14 12 - !
! | { il S
7“1""."""]— 44 38 22 38 P
{ | ¢ | i g
s it L e —
R N |
I R N R ;

(Rev. 12 1/03)

75X
{@} PERRY NUCLEAR POWER PLANT
\;l

Rod Pattern for RWE Analysis ¥
Core Geometry (Rated Power Case)

Figure 15.4-6




1) MO4 3HOD . .
*0l “SL ‘0S 4 0,
o. ey g
1-on
‘08
E:
-0zt
XN)4 163H 30H4uNS 2
X0 NOulnaN 1
“Oh e Mg o1 ‘0
¥ Ty "G2-
T T T /...
[ [ t [ ~M
4 Z z —Z5
h 3 Y |«..’. ‘g2
“sL
[e] B, v
“quﬁwmﬂzmwwwuuzqmm_h g & S3aas
(7) Jgdd 010A] 3A8 340D S
(g1/018)_ens 1h NI 3u0) h -
t18d) 35Td SIup INTAUNL €
M47%) P04 SIdH 2
(1Sd) 3SI§ S3fd 13SEIA 1

(031bY 40 IN3JY3d)

(J35) 3NIL

“oh "0E 14

‘ot

o ld

L4

TTTITyTY

WY FETE

4

214

tc

(4

SL

Sh h

~x.~xu._mw>_zom
( 7.) MOYd IHINI 340D h

ah

Sh

8]
(S3HINIITI3A3] OBSNIS U N €
(S3HINT)13A3TT OBSN3S W M 2
1HINS-d3G-434-HPNII 13ATT €

133S) ‘3W1L
13

‘Oh N ‘02

‘ot

‘sl

0

0

TTTT 7Ty

i

aatalig

MOT4 WY3LS T3SS3A S
MO4 HIIBM33d b

&

g

dW3L H3INID N3Nd W3d ¢
XN7TP NOYLN3N

X4 163H mum..&:m JAH €

(031HY 40 IN3IDH3d)

12 1/03)

(Rev.

O PERRY NUCLEAR POWER PLANT

P
&)
QL

N

<

Inadvertent Startup of HPCS

Figure 15.5-1




HISNIANOD

NIvYA l >< Tlxl

~L

3NIguNL
NIvN

—

\J-\‘ dWNd H31lvmMma3aad

3INIT SSVdAS

TINNNL NV3LS

ANIWNIVLINOD

IATVA XIIHD

1/03)

12
PERRY NUCLEAR POWER PLANT

(Rev.

9%
,50

-

%!
=4

(]
.‘!
s

Steam Flow Schematic For Steam

Break Outside Containment

Figure 15.6-1
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Drywell

Fission Product Transport Model
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N/ SEQUENCE IS
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SYSTEM SYSTEM SYSTEM
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ANNULUS

EQUIPMENT AREA
COOLING SVYSTEM

CONTAINMENT CONTROL HOOM
AND RLACTOR VESSEL CONTAINMENT HEATING VENTILATING AND 5:::2::3:‘
ISOLATION CONYROL (PASSIVE) AR CONDITIONING SYSTEM
SYSTEM SYSTEM 1
DC POWER SYSTEM P CONTRGL POWER
VvALVE SUPPRESSION POWER 1O 1
€A POWER
DC POWER SYSTEM CONTAOL POOL STORAGE PHESSUHE AUXILIARY AIR CON AUXILIARY DELIV
) P SUPPAE SSION AC POWER SYSTEM 017 IONING YO HLOWERS A
POWER (PASSIVE) to N T AC POWEH SYSTEM AND MEATERS
l’ l EMENGENCY SENVICE
WATER SVSTEM
CONTAINMENT SHIELD BUILDING/CONTAINMENT
AUXILIARY VALVE OC POWER VACUUMRELIEF | DIFFERENTIAL
AC POWER SYSTEM POWER SYSTEM SYSTEM PRESSURE CONTROL
PLANE
SERAVICE WATER
SYSTEM
1
INCIOLNT INITIATES HPCS, ADS, ORYWELL VACUUM DRYWEL L/SUPPRESSION
O TECTION = LPCI AND LPCS, RELIEF SYSTEM = POOL DIFFERENTIAL OC POWER SYSTEM Jue CONTHOL POWER
CIHCITIRY CSCS, AND ACIC PRESSURE CONTROL
1
:cu‘! .ul ",‘?" VALVE AND
SYSTEM PUMP POWER
0C POWER AUXILIARY
POWER TO CONTHOL
SYSTEM " CIRCUITAY svate |
STANDSY AC OFF SITE AC
POWER SYSTEM POWER SYSTEM
y ~
OFF SITE STANDBY AC :omm‘
AC POWER POWER SYSTEM NTROL
SYSTEM SYSTEM
OC POWEH |__ UREAKER 00 POWER NEAKEH DC POWE NS CONTHOM 0DC POWER BREAKER
SVYSTIM CONTROL SYSTEM :oumos. SYSTEM rowER SYSIEM [ CONTROL
AUXILIARY VALVE OM
PLANT SERVICE coou A
WATER SYSTEM OIESELS oy e rOWER

PLANT SERVICE | COOL AREA
WATER SVYSTEM COOL ERS
AUXILIARY PFOWER S0
AC POWER SYSTEM BLOWERS
EMERGENCY SERVICE
WATER SYSTEM
AUXILIARY VALVE AND
AC POWLR SYSTEM PUMP POWER
PLANT
INSTIUMENTATION
SERVICE AIR
SYS¥em
CONYROL
0C POWER POWER
AUXILIARY COMPRESSOR
AC POWER mad POWER
SYSTEM
(REV. 19 18/2015)
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SAFETY SYSTEM AUXILIARIES
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PERRY NUCLEAR POWER PLANT

Safety Action Sequences for
Normal Operation in State A.
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Safety Action Sequences for

Normal Operation in State B.

Figure 15A.6-4
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Safety Action Sequences for
Normal Operation in State C.

Figure 15A.6-5
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Safety Action Sequences for

Normal Operation in State D.

Figure 15A.6-6




EVENT 7
MANUAL OR
INADVERTENT

SCRAM
STATESA,B.C.D

REACTOR
PROTECTION
SYSTEM

CONTROL ROD
DRIVE SYSTEM

SCRAM

(Rev. 12 1/03)

(<9
o:p%o PERRY NUCLEAR POWER PLANT
N

Protection Sequence for Manual
or Inadvertent Scram

Figure 15A.6-7




EVENTS
LOSS OF PLANT
INSTRUMENT OR
SERVICE AIR
SYSTEM STATES
A/ B,CD

v

STATES A, B

STATESC, D

h V4

PLANNED
OPERATION

SCRAM SIGNAL

REACTOR
WHEN 3 MAIN
STEAM LINES gsg:ﬁS”ON
CLOSED >10% &
s{r

HIGH PRESSURE
LIFTS VALVE PRESSURE
TRANSFERRING ®e= RELIEF
HEAT TO SUP- SYSTEM
PRESSION POOL

S| F

INSERT
CONTROL v
RODS

CONTROL ROD
DRIVE SYSTEM

SCRAM

INCIDENT
DETECTION . START HPCS, RCIC, PRESSURE
CIRCUITRY ON WATER LEVEL 2 RELIEF
S]F
RCICS r'MAlNTAIN WATER LEVEL™ HPCS
SEF
CORE
COOLING
(Rev. 12 1/03)

<9
(> PERRY NUCLEAR POWER PLANT

Q=D

Protective Sequence for Loss of
Plant Instrument or Service
Air System

Figure 15A.6-8




EVENT 9

INADVERTENT START-UP
HPCS PUMP
STATES A, B,C AND D
STATES B, D STATES B, D
STATES
A,C
FEEDWATER
PRESSURE REGULATOR CONTROLLER
- PLANNED
OPERATE FAILURE OPERATION OPERATE FAILURE
TO OPEN MAXIMUM
DEMAND
PLANNED SEE PLANNED SEE
OPERATION EVENT NO. 23 OPERATION EVENT
NO. 22

(Rev. 12 1/03)

75X
{@20 PERRY NUCLEAR POWER PLANT
‘.‘l

Protective Sequence for
Inadvertent Startup of HPCS Pumps

Figure 15A.6-9




STATESBANDD

EVENT 10
STARTUP OF IDLE
RECIRCULATION
PUMPS
STATES A,B,C,D

STATES A AND B
POWER 10-60%

STATE D
POWER 5-10%

g
= R
v IRM 2 APRM
& HIGH A HIGH
H FLUX & FLUX
g SIGNAL 2 SIGNAL
[-9
®
w
PLANNED
PERATION
NEUTRON NEUTRON °
MONITORING MONITORING
SYSTEM SYSTEM
s|F F
REACTOR SCRAM SIGNAL ON
PROTECTION e N EUTRON MONITORING
SYSTEM SYSTEM TRIP
s{F
CONTROL ROD

DRIVE SYSTEM

poem INSERT CONTROL RODS

SCRAM

(Rev. 12

PLANNED
OPERATION

75N
.2@20 PERRY NUCLEAR POWER PLANT
94,

Figure 15A.6-10

Protective Sequence for Inadvertent
Startup of Idle
Recirculation Loop Pump




EVENT 11
RECIRCULATION LOOP
FLOW CONTROL FAILURE
MAXIMUM DEMAND
STATESCANDD

STATE D, MODE
SWITCH IN RUN, STATEC

POWER OPERATION STATE D (MODE SWITCH NOT IN RUN)

A4

PLANNED OPERATION

NEUTRON HIGH NEUTRON FLUX
MONITORING  |ee== (APRM) SIGNAL TO
SYSTEM RPS
s|F
REACTOR SCRAM SIGNAL
ON NEUTRON
PROTECTION
SYSTEM MONITORING
SYSTEM TRIP
s|F
CONTROL
ROD DRIVE  J====INSERT CONTROL RODS
SYSTEM
s]F
SCRAM

(Rev. 12 1/03)

0%
026}0 PERRY NUCLEAR POWER PLANT
3L

Protective Sequence for
Recirculation Loop Flow Control
Failure - Maximum Demand

Figure 15A.6-11




STATE D ONLY

EVENT 12
RECIRCULATION LOOP

FLOW CONTROL
FAILURE DECREASING

STATESCANDD

ONE/TWO VALVE FAST CLOSURE OR
ONE/MASTER CONTRCLLER FAILURE

ONE/TWO VALVE FAST CLOSURE
OR ONE/MASTER CONTROLLER FAILURE

PRESSURE REACTOR
RELIEF PROTECTION
SYSTEM SYSTEM
S|F SiF
PRESSURE CONTROL ROD

HELIEF

DRIVE SYSTEM

SCRAM

SCRAM SIGNAL FROM

1. TURBINE STOP VALVE CLOSURE
2. HIGH WATER LEVEL

puss  INSERT CONTROL RODS

ONE VALVE FAST CLOSURE

(AL TR L R NI I A A N I N Y I R T R Y Y Y Y]

PLANNED
OPERATION

Svesveesnee

N

13
.
[
| ]
[ 4

AFTER ISOLATION

RCICS

INCIDENT START HPCS/RCIC
OETECTION ON
CIRCUITRY LOW WATER
LEVEL
HPCS
s]r
INITIAL
CORE
COOLING
RHRS SUPPRESSION
POOL COOLING
MODE
P
s : F
| 1
MANUAL

RELIEF VALVES

CONTAINMENT
AND REACTOR
VESSEL ISOLATION
CONTROL

SYSTEM

SIF

INITIATE ISOLATION ON
WATER LEVEL 2

MAIN STEAM
LINE ISOLATION
VALVES

INITIATE ISOLATION ON
p— WATER LEVEL 1

REACTOR VESSEL

ISOLATION

SUPPRESSION POOL TEMPERATURE LIMIT

START DEPRESSURIZATION

MAXIMUM VALVES REQUIRED
FOR CONTROLLED DEPRESSURIZATION

MAINTAIN WATER
LEVEL IN REACTOR
VESSEL

LPCS

LPCt

HPCS

(REV. 19 18/2015)

EXTENDED CORE
COOLING

PERRY NUCLEAR POWER PLANT

10 CENTER RD., PERRY, OHIO 44081

PROTECTIVE SEQUENCES FOR RECIRCULATION
LOOP FLOW CONTROL FAILURE

FIGURE 15A.6-12
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EVENT 13
RECIRCULATION LOOP
PUMP TRIP
ONE OR BOTH
STATESC AND D

ONE PUMP TRIP T™WO
P 1P
SACF PUMP TR

1 |
STATE C ,//

STATED
TWO
ONE PUMP TRIP PUMP TRIP
PLANNED ———— aram s—
OPERATION ONE PUMP TRIP
PRESSURE HEAT TQ
RELIEF roenme SUPPRESSION
SYSTEM POOL
S F
CONTAINMENT
AND REACTOR REACTOR SCRAM SIGNAL
VESSEL PROTECTION o TURBINE TRIP
ISOLATION SYSTEM
CONTROL SYSTEM PRESSURE
RELIEF
S|F S§F
MAIN STEAM INSERT INCIDENT
CONTROL ROD Ny START HPCS, RCIC,
LINE ISOLATION DRIVE SYSTEM [™ CONTROL DETECTION " ON WATER LEVEL 2
VALVES ROODS CIARCUITRY
s|F s|F
REACTOR
VESSEL SCRAM RCICS  jwm MAINTAIN - HPCS
ISOLATION WATER LEVEL

INITIAL
CORE
COOLING

(Rev. 12 1/03)

PERRY NUCLEAR POWER PLANT

Recirculation Loop Pump Trip -
one or both

Figure 15A.6-13




EVENT 14
ISOLATION OF ALL
MAIN STEAM LINES

STATESC, D
STATE C >
PLANNED STATED
OPERATION
HIGH PRESSURE
REACTOR SCRAM SIGNAL WHEN | - PRESSURE LIFTS VALVE
PROTECTION e 3 MAIN STEAM RELIEF e TRANSFERRING
SYSTEM LINES CLOSED > 10% SYSTEM HEAT TO SUP-
PRESSION POOL
SIF s|F

PRESSURE

RELIEF

CONTROL ROD L INSERT CONTROL

DRIVE SYSTEM RODS
I INCIDENT
DETECTION START HPCS, RCIC,
CIRCUITRY ON WATER LEVEL 2
sfF
RCICS o MAINTAIN WATER LEV EL s HPCS
SCRAM
s|F

INITIAL
CORE
COOLING

(Rev. 12 1/03)

(0
> PERRY NUCLEAR POWER PLANT

Q=

Protective Sequence for Isolation
of All Main Steam Lines

Figure 15A.6-14 (Sheet 1 of 2)




EVENT 14
ISOLATION OF ONE
MAIN STEAM LINE

STATESC,ANDD

LESS THAN GREATER THAN

90% POWER ' 90% POWER
CONTINUE -
PLANNED NEUTRON
OPERATION HIGH NEUTRON MONITORING

FLUX SIGNAL ‘ SYSTEM

s|F
SCRAM SIGNAL RE ACTO'R
ON NEUTRON  _1 pROTECTION
MONITORING SYSTEM
SYSTEM TRIP
siF
INSERT ] CONTROLROD
CONTROLRODS " | DRIVE SYSTEM
slF
SCRAM

(Rev. 12 1/03)

gy
o:@;o PERRY NUCLEAR POWER PLANT

Protective Sequence for Isolation
of One Main Steam Line

Figure 15A.6-14 (Sheet 2 of 2)




EVENT 1§
INADVERTCNT
‘OPENING OF A SAFLTY:
RELIEF VALVE
STATES A, .CAND D

NO FEEUWATER
REACTOR TRANSFER | DENT START HACS LPCI AND
PROTECTION :':Ecs"s?:es::r f‘”: OECAY gﬁ-::.',‘,o" CSCS UNRESPECTIVE TRIP
SYSTEM r Sstew o HEAT TO acoiay [ sermiNcssTanT Acs
SUPPRESSION IAUTOMATIC FEEDWATER
INITIATE SCRAM ON POO0L FLOW CONTROL STATE O}

LOWWATER LEVEL

sls

r | CONTAINMENT

INSERT NTR AND REACTOR
CONTROL ROD | ASERT CONTRAL PRESSURE RELIEF MAINTAIN VESSEL ISOLA-
ORIVE SYSTEM wes L waren — ACics TION CONTROL
iy CONTAINMENT SYeTEM
AND REACTOR

S1F VESSEL ISOLATION| 3
CONTROL SYSTEM
. S|F
CONTAINMENT

{PASSIVED

MAIN STEAM
wer cscs LINE ISOLATION
VALVES

ESTABLISH
CONTAINMENT

REACTOR VESSEL

1SOLATION of
INITIATE CLOSURE OF ALL
COR CONTAINMENT ISOLATION
IN
CO‘;:.AI:G ¢ VALVES EXCEPT MAIN STEAM
LINE ON HIGH DRYWELL
PRESSURE

POOL COOLING

ADS ACTUATED

SUPPRESSION POUL TEMPERATURE LIMIT,
START DEPRESSURIZATION

MANUAL -
AEQUIREDVALVES TO
Sit‘::' ADS MAINTAIN DEPRESSURIZATION
OPERATION .
s|e
L] o Lres
» . »
s|¢
REQUIAED
MANUAL RE-
LIEF VALVE ADS VALVES TO
OPERATION MAINTAIN DE-
’ PRESSURIZATION

EXTENDED

COQLING

(Rev. 12 1/03)
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Protective Sequences for
Inadvertent Opening of a Safety/
Relief Valve

Figure 15A.6-15




EVENT 16
' CONTROL ROD
WITHDRAWAL ERROR
START-UP AND REFUELING
OPERATION STATES AAND B

STATE A STATEB
-
<
F
& 8
I « STATEB INTERMEDIATE RANGE
E 3 .
: £
Q
] &
© o
w a
Z 2
° S
QO .
PLANNED P HIGH
NEUTRON
1 [7:]
OPERATION u MONITORING SESZRON
2 SYSTEM SIGNAL
3
2 s|F
w
o
SCRAM
SIGNAL
REACTOR REACTOR ON
PROTECTION | “REFUEL" PROTECTION |=== NEUTRON
SYSTEM SYSTEM MONITORING
SYSTEM
TRIP
S|F s|F
INSER
CONTROL ROD CONTROL ROD co:*rRTon_
DRIVE SYSTEM DRIVE SYSTEM
RODS
S|F s|F
ROD BLOCK SCRAM

(Rev. 12 1/03)
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Protective Sequence for Control Rod
Withdrawal Error for Startup and
Refueling Operations

Figure 15A.6-16
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ISOLATION OF SHUTDOWN
COOLING SUCTION LINE

EVENT 18
RHRS

LOSS OF SHUTDOWN

COOLING

STATES AB.C,ANDD

ALL OTHER SINGLE FAILURES

STATES C, D p>>135 psig

STATES A.B
l 1 1 STATES A 8.C.D l |
LPCl HPCS LPCS LPCI HPCS LPCS
p P £
sle SIF
MAIN STEAMLINE
ISOLATION VALVE
MANUAL
RELIEF VALVE ADS = e
OPERATION
REACTOR I
VESSEL S{F
ISOLATION
RHRS

SUPPRESSION
POOL COOLING
MODE

‘JF

[

EXTENDED

CORE

COOLING

PLANNED OPERATION
REESTABLISH RHRS SHUTDOWN
COOLING MODE WiTH ALTERNATE
EQUIPMENT

(REV. 19 18/2015)

PERRY NUCLEAR POWER PLANT

10 CENTER RD., PERRY, OHIO 44081

PROTECTIVE SEQUENCE FOR RHRS -
LOSS OF SHUTDOWN COOLING FAILURE

FIGURE 15A.6-18




EVENT 19
RHRS-SHUTDOWN COOLING

INCREASED COOLING
STATESA,B,C,ANDD

A AND B ~CANDD

PLANNED OPERATION PLANNED OPERATION

(Rev. 12 1/03)

e
o§@§0 PERRY NUCLEAR POWER PLANT
=

RHRS - Shutdown Cooling Failure -
Increased Cooling

Figure: 15A.6-19




EVENY 20
LOSS OF ALL FEEOWATER

FLOW

STATES CAND D

[

STATE D
ONLY
INITIATE
REACTOR SCRAM
PROTECTION ON
SYSTEM WATER
LEVEL 3
CONTROL ROD 'C"(‘f:.?go'_
DRIVE SYSTEM oS

CONTAINMENT
AND REACTOR
VESSEL 1SOLA.-
TION CONTROL
SYSTEM

s]r

MAIN STEAM
LINE

ISOLATION
VALVES

s)f )

REACTOR VESSEL

ISOLATION

INITIATE

MAIN STEAM
LINE ISOLATION
ON

WATER LEVEL1

-

PRESSURE
RELIEF
SYSTEM

PRESSURE
RELIEF

TRANSFER
DECAY

HEAT TO
SUPPRESSION
POOL

STATESC,D
p <2 135 pag

PLANNED
QPERATION
SHUTDOWN
COOLING

INCIOENT
DETECTION
CIRCUITRY

STATESC.Dp > 135 paig

START HPCS/RCIC
ON LOW WATER LEVEL

HPCS

MAINTAIN WATER LEVEL am

RCICS

iNITIAL

CORE
COOLING

RHRS
SUPPRESSION
POQL COOLING
MODE

SUPPRESSION POOL TEMPERATURE LIMIT
START DEPRESSURIZATION

sfe
| 1
MANUAL
RELIEF VALVE ADS
OPERATION

] .

REQUIRED VALVES FOR
CONTROLLED DEPRESSURIZATION

MAINTAIN WATER LEVEL
IN REACTOR VESSEL

1

(REV. 19 10/2015)
LPCI LPCS HPCS
: : P PERRY NUCLEAR POWER PLANT
E 1 10 CENTER RD., PERRY, OHIO 44081
s|r

EXTENDED
CORE
COOLING

PROTECTIVE SEQUENCE FOR
LOSS OF FEEDWATER FLOW

FIGURE 15A.6-20




EVENT 21

LOSS OF A FEEDWATER

HEATER
STATED

RECIRCULATION FLOW IN /

RECIRCULATION FLOW IN

MANUAL \/ AUTO

PLANNED OPERATION

NEUTRON HIGH FLUX
MONITORING === SCRAM SIGNAL
SYSTEM (THERMAL POWER MONITOR)
slF
REACTOR SCRAM SIGNAL
ON NEUTRON
PROTECTION iy
SYSTEM ONITORING
SYSTEM TRIP
s|F
CONTROL
ROD DRIVE [ INSERT CONTROL RODS
SYSTEM
s|F
SCRAM

(Rev. 12 1/03)
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Protective Sequence for Loss of a
Feedwater Heater

Figure 15A.6-21
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Protective Sequences for
Pressure Regulator Failure - Open

Figure 15A.6-23
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EVENT 25
MAIN TURBINE TRIP
WITH BYPASS
STATED

BYPASS
SYSTEM
OPERATES

| 1 ]
INCIDENT :‘_"“:"2' STEAM
DETECTION
CIRCUITRY :fgt\‘/‘g'o”
HPCS RCICS
she
SCRAM SIGNALS:
MAIN REACTOR
TURBINE PROTECTION 1. TURBINE
TRIP SYSTEM STOP VALVE
CLOSURE
s l F s I F |
RECIRCULATION CONTROL PRESSURE
PUMP ROD DRIVE e NSERT RELIEF CRVICS
TRIP (RPT) SYSTEM CONTROL RODS SYSTEM
slF

PLANNED OPERATION
RESUME POWER
OPERATION OR
ACHIEVE SHUTDOWN

REACTIVITY
CONTROL

INITIAL
CORE
COOLING

PRESSURE
RELIEF

CONTAINMENT
ISOLATION

(REV.19 10/2015)
PERRY NUCLEAR POWER PLANT

10 CENTER RD., PERRY, OHIO 44081

PROTECTIVE SEQUENCES FOR MAIN
TURBINE TRIP WITH BYPASS

FIGURE 15A.6-25




EVENT 26

TOSSOF
MAIN CONDENSER
VACUUM
STATES C AND D
STATE D ONLY
INCIDENT TRANSFER
MAIN DETECTION k= START HPCS, RCIC PRESSURE DECAY HEAT e ISOLATION
TURBINE CIRCUITRY ON LOW WATER LEVEL RELIEF TO SUPPRES
TRIP SYSTEM SION POOL VALVES
. s|F s|r
PRESSURE
MAINTAIN
RECIRCULATION RCICS m CORE == HPCS RELIEF CRVICS
TRIP COOLING
s|¢ ABOVE 38% | s|F
\ POWER
BELOW
38% POWER
NEUTRON HIGH INITIAL
MONITORING b= NEUTRON CORE COOLING
SYSTEM FLUX CONTAINMENT
ISOLATION
¥
RHAS-SUPP POOL
COOLING MODE
SCRAM SIGNAL ON P
REACTOR NEUTRON MONITOR
PROTECTION  jm SYSTEM TRIP OR S| F
SYSTEM TURBINE STOP
VALVE CLOSURE SUPPRESSION POOL
s|F TEMPERATURE LIMIT
START DEPRESSURICATION
| 1
INSERT
CONTROL ROD CONTROL MANUAL
DRIVE SYSTEM | RODS AV ADS REQUIRED VALVES
OPERATION FOR CONTROLLED
DEPRESSURIZATION
s[F sfF
sF
REACTIVITY MAINTAIN
CONTROL LPCI HPCS LPCS WATER (REV. 19
P p P LEVEL
s|F

EXTENDED
CORE COOLING

10/ 2015)

PERRY NUCLEAR POWER PLANT

10 CENTER RD., PERRY, OHIO 44081

PROTECTIVE SEQUENCES FOR
LOSS OF MAIN CONDENSER VACUUM

FIGURE 15A.6-26




BYPASS
SYSTEM
OPERATES

PLANNED OPERATION
RESUME POWER
OPERATION OR
ACHIEVE SHUTDOWN

GENERATOR TRIP
WITH BYPASS

MAIN STEAM

DETECTION

CIRCUITRY ISOLATION

MAIN
TURBINE
TRIP
(GENERATOR)

REACTOR
PROTECTION
SYSTEM

SCRAM SIGNALS:

1. TURBINE
CONTROL VALVE
FAST CLOSURE

PRESSURE

TRIP {RPT)

RECIRCULATION
PUMP

CONTROL

ROD DRIVE

SYSTEM

CONTROL RODS

CONTAINMENT

REACTIVITY

(REV. 19 18/2015)

ISOLATION

CONTROL

PERRY NUCLEAR POWER PLANT

10 CENTER RD., PERRY, OHIO 44081

PROTECTIVE SEGUENCES FOR MAIN
GENERATOR TRIP WITH BYPASS

FIGURE 15A.6-27




EVENT 28
AUXILLARY
TRANSFORMER

FAILURE
ATESC AND O

STATED
INITIATE
REACTOR MAIN STEAM
PROTECTION L LiNZ 1SOLAT
SYSTEM ON LOW
WA FER LEVE
s[:
CONTROL ROD INSEAT
DRIVE SYSTEM [~ CONTROL
RODS

PRIMARY
CONTAINMENT

AND REACTOR o

VESSEL ISOLATION
CONTROL SYSTEM

MAIN STEAM LINE
ISOLATION VALVES

INITIATE
MAIN STREAM
LINE ISOLA-
TION ON LOSS
CONDENSER
VACUUM

REACTOR VESSEL
ISOLATION

CONTAINMENT
ISOLATION

MAIN
TRUBINE
TRIP

PUMP
TRIP
{RPT}

RECIRCULATION

REACTIVITY
CONTROL

STATESC,Dp > 136 pig

STATESC.D
TRANSFER P > 135 ps
PRESSURE DECAY .
RELIEF - HEATTO \/
SYSTEM SUPPRESSION
POOL
PLANNED OPERATION
SHUTDOWN COOLING
PRESSURE RELIEF

INCIDENT
DETECTION
CIRCUITRY

| START HPCS, RCIC,
ON LOWWATER LEVEL

RCICS HPCS
INITIAL
CORE COOLING
RHRS-
SUPPRESSION
POOL
COOLING MODE
SUPPRESSION POOL
t TEMPERATURE LIMIT START
DEPRESSURIZATION
MANUAL REQUIRED VALVES FOR
OPERATION ADS b=  CONTROLLED DEPRESSURIZATION
MAINTAIN WATER LEVEL
i 1' |  '™NReacToRvessel
LPCI HPCS LPCS
s] ¢

EXTENDED
CORE
COOLING

(REV. 19 18/2015)

PERRY NUCLEAR POWER PLANT

10 CENTER RD., PERRY, OHIO 44081

PROTECTIVE SEQUENCE FOR
AUXILIARY TRANSFORMER FAILURE

FIGURE 15A.6-28




EVENT 29
LOSS OF OFFSITE
AC POWER=GRID
CONNECTOR LOSS

STATES
A, B, C ANDD
|
ALL STATES STATES B AND D STATES C AND D STATES C AND D
MAIN REACTOR on Loss aenay PRESSURE TRANSFER DECAY
L sverem | wcseTsOR svstem | racssion pooL
TURBINE TRIP
s §F s{F s|F g"ggg%n | START HPCS, RCIC
CIRCUITRY ON LOW WATER LEVEL
PRESSURE
STANDBY RECIRCULATION CONTROL ROD INSERT RELIEF sle
AC POWER PUMP DRIVE SYSTEM _CONTROL RODS
SYSTEM TRIP (RPT)
ol s| SpF RCICS e MAINTAIN - HPCS
CORE COOLING
RESTORE REACTIVITY s{F
AC POWER CONTROL
INITIAL
CORE
COOLING
MAIN STEAM AHRS.
LINE N
ISOLATION msuwnL ESSIO
VALVE COOLING MODE
3G <TF
SUPPRESSION POOL TEMPERATURE
L START DEPRESSURIZATION
CRVICS
S|F MANUAL
RELIEF VALVE ADS | AEQUIRED VALVES FOR
OPERATION CONTROLLED DEPRESSURIZATION
STATESA,B
s|F sle
reacTon CONTAIRMENT
ISOLATION
ISOLATION LecH HPCS Lecs
(REV. 19 18/2015)
I3 [ P

| PERRY NUCLEAR POWER PLANT

10 CENTER RD., PERRY, OHIO 44081

MAINTAIN
CORE COOLING

PROTECTIVE SEQUENCES FOR LOSS OF
AC POWER - GRID CONNECTION LOSS

FIGURE 15A.6-29




EVENT 30
GENERATOR TRIP
WITH BYPASS FAILURE
STATED

SCRAM SIGNALS:

INCIDENT
DETECTION
CIRCUITRY

1. HIGH PRESSURE 1
2. HIGH FLUX
HPCS
REACTOR MAIN REACTOR
PROTECTION TURBINE PROTECTION SCRAM SIGNALS:
SYSTEM TRIP SYSTEM 1. TURBINE CONTROL

SCRAM

| VALVE FAST
s | F s |F sfF

CONTROL RECIRCULATION CONTROL INSERT

ROD DRIVE PUMP ROD DRIVE CONTROL RODS

SYSTEM TRIP (RPT) SYSTEM

REACTIVITY
CONTROL

RCICS

INITIAL

CORE

COOLING

MAIN STEAM
LINE
ISOLATION
VALVE

PRESSURE
RELIEF
SYSTEM

CRVICS

PRESSURE CONTAINMENT
RELIEF ISOLATION
10/2015)

(REV. 19

PERRY NUCLEAR POWER PLANT

10 CENTER RD., PERRY, OHIO 44081

PROACTIVE SEQUENCES FOR MAIN
GENERATOR TRIP - WITH BYPASS FAILURE

FIGURE 15A.6-30




EVENT 31
MAIN TURBINE TRIP
WITH BYPASS FAILURE
STATED

INCIDENT
DETECTION
CIRCUITRY

MAIN
TURBINE
TRIP

REACTOR SCRAM SIGNAL B:
PROTECTION 1. TURBINE STOP
SYSTEM VALVE CLOSURE

RECIRCULATION
PUMP
TRIP (RPT)

CONTROL

ROD DRIVE INSERT
SYSTEM CONTROL RODS

INITIAL
CORE
COOLING

REACTIVITY
CONTROL

MAIN STEAM
LINE
ISOLATION
VALVE

|
PRESSURE CRVICS/
RELIEF PCRVICS
SYSTEM

PRESSURE
RELIEF

CONTAINMENT
ISOLATION

(REV. 19 10/2015)

PERRY NUCLEAR POWER PLANT

10 CENTER RD., PERRY, OHIO 44081

PROTECTIVE SEQUENCES FOR TURBINE
TRIP - WITH BYPASS FAILURE

FIGURE 15A.6-31




EVENT 32
INADVERTENT LOADING AND
OPERATION — FUEL ASSEMBLY
IN IMPROPER POSITION
STATES A,B,C,D

PLANNED
OPERATION

(Rev. 12 1/03)

(750)
&> PERRY NUCLEAR POWER PLANT

N

a8

Protective Sequence for
Inadvertent Loading and Operation
of Fuel Assembly in
Improper Position

Figure 15A.6-32




EVENT 33
RECIRCULATION
LOOP PUMP
SEIZURE
STATE D ONLY

[ I

INCIDENT SENSES HIGH INCIDENT SENSES PRESSURE
DETECTION pee REACTOR VESSEL DETECTION pe LOW WATER RELIEF
CIRCUITRY WATER LEVEL CIRCUITRY LEVEL SYSTEM

PRESSURE
S]F RELIEF
sF
REACTOR SCRAM SIGNAL MAIN STEAM LINE
PROTECTION  f= FROM ISOLATION VALVE
SYSTEM TURBINE TRIP
MAINTAIN
RCICS HPCS = WATER LEVEL
sle s)F
CONTROL INSERT INITIAL
ROD DRIVE = conTROL CORE CRVICS
SYSTEM RODS COOLING
s|F
RHRS
SUPPRESSION CONTAINMENT
ISOLATION

POOL
COOLING MODE

MANUAL
RY ACTUATION ADS

LPCI HPCS LPCS

EXTENDED
CORE
COOLING

(Rev. 12 1/03)

Ery
0:‘@50 PERRY NUCLEAR POWER PLANT
‘.'4

Protective Sequence for
Recirculation Loop Pump Seizure

Figure 15A.6-33
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EVENT 34

RECIRCULATION
Looe
PUMP SHAFT BREAK
STATE DONLY

INCIDENT SENSES HIGH INCIDENT SENSES PRESSURE
DETECTION REACTOR VESSEL DETECTION e LOW WATER RELIEF
CIRCUITRY WATER LEVEL CIACUITRY LEVEL SYSTEM
PRESSURE
s|F RELIEF
s|F
REACTOR SCRAM SIGNAL MAIN STEAM LINE
PROTECTION  feeme FROM ISOLATION VALVE
SYSTEM TURBINE TRIP
MAINTAIN
RCICS ™=  CORE ~—d  HPCS
sk COOLING SIF
CONTROL INSERT INITIAL
ROD DRIVE  |j==CONTROL CORE CRVICS
SYSTEM RODS COOLING
sfF

RHRS
SUPPRESSION
POOL

COOLING MODE

MANUAL
RV ACTUATION

CONTAINMENT
ISOLATION

L
|
ADS
P
|
| |
LPCI HPCS LPCS
1 ]
S|F

EXTENDED
CORE
COOLING

(Rev. 12 1/03)

(7520
0!@{ PERRY NUCLEAR POWER PLANT
O

Protective Sequence for
Recirculation Loop Pump
Shaft Break

Figure 15A.6-34




" EVENT35 )
CONTROL ROD
DROP ACCIDENT
STATE D WITH
\MODE SWITCH IN RUN)
CONTAINMENT CONTAINMENT CONTROL ROD CONTROL ROOM
HIGH START HPCS PRESSURE RELIEF
MNOEle'Ingl:G __ NEUTRON AND REACTOR AND REACTOR ;g%gﬁ:gv |_RCIC ON VELOCITY SYSTEM | ENVIRONMENTAL
FLUX VESSEL ISOLATION VESSEL ISOLATION WATER LIMITED (PASSIVE) CONTROL SYSTEM
SYSTEM SIGNAL CONTROL SYSTEM CONTROL SYSTEM CIRCUITRY | LEveL2 5TF s TF
l l o U LIMIT CONTROL ROO
SCRAM RO
REACTOR SIGNAL MAIN STEAM LINE CONTAINMENT —s ] MAINTAIN '.‘52&.{}‘.’8’,2.’ Pi‘;ﬁ;fﬁ ENVIRONMENTAL
PROTECTION |=5R reon ISOLATION VALVES (PASSIVE) { WATER LEVEL RATE CONTROL
SYSTEM MONITORING
SYSTEM S |F S |F S IF
S|F TRIP b TRANSFER DECAY HEAT
TO SUPPRESSION POOL
CONTROL ROD | szt R o CONTANMENT COOLING
DRIVE SYSTEM [~ SONTROL
sIF = {NITIATE CLOSURE OF ALL 1
PRIMARY CONTAINMENT ISOLATION RHRS SUPPRESSION
VALVES EXCEPT MAIN STEAM LINES POOL COOLING
SCRAM ON HIGH DRYWELL PRESSURE
P MODE
S|F
L SUPPRESSION POOL TEMPERATURE LIMIT
START OF DEPRESSURIZATION
1
MANUAL RELIEF ADS | REQUIRED VALVES FOR
VALVE OPERATION P CONTROLLED PRESSURIZATION
| |
MAINTAIN WATER r I
LEVEL IN REACTOR |pHPCS LPCS p LPC!
VESSEL l J
S|F (REV. 19 18/2015)
EXTENDED PERRY NUCLEAR POWER PLANT
CORE 10 CENTER RD., PERRY, OHIO 44081
COOLING

PROTECTIVE SEQUENCES FOR
CONTROL ROD DROP ACCIDENT

FIGURE 15A.6-35




EVENT 36
FUEL HANDLING ACCIDENT
OUTSIDE CONTAINMENT
STATES A, B,C,AND D

CONTROL ROOM
HEATING, VENTILATING
AND AIR CONDITIONING
SYSTEM

CONTROL ROOM
ENVIRONMENTAL
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