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EVENT A

1ST PROTECTION LEVEL

OPERATIONAL REQUIREMENT

2ND PROTECTION LEVEL

3RD PROTECTION LEVEL

EVENT
CATEGORY 1

POSSIBLE INCONSISTENCIES IN THE SELECTION OF OPERATIONAL REQUIREMENTS

SINGLE EQUIPMENT
MALFUNCTION

4TH PROTECTION LEVEL

5TH PROTECTION LEVEL

OPERATIONAL REQUIREMENT

6TH PROTECTION LEVEL

EVENT A EVENT B
SINGLE OPERATOR ERROR
PROTECTION PROTECTION
LEVEL 1 LEVEL 1
PROTECTION
OPERATIONAL o PROTECTION
RO UIREMENT LEVEL 2 o SINGLE OPERATOR ERROR
SCRAM
PROTECTION PROTECTION
LEVEL 3 LEVEL 3
ADDITIONAL EQUIPMENT
MALFUNCTION
PROTECTION OPERATIONAL PRSJEEEI'ON
LEVEL 4 REQUIREMENT L -
SCRAM

IT IS INCONSISTENT TO PLACE OPERATIONAL REQUIREMENTS ON

SEPARATED LEVELS OF PROTECTION FOR ANY ONE EVENT.

PANEL A

IT IS INCONSISTENT TO PLACE OPERATIONAL REQUIREMENTS ARBITRARLY ON SOME
ACTION (SCRAM) IN ALL CASES OF ONE EVENT CATEGORY, BECAUSE THAT ACTION

(SCRAM) MAY REPRESENT DIFFERENT LEVELS OF PROTECTION FOR THE VARIOUS CASES.

PANEL 8

EVENT A

18T PROTECTION
LEVEL

SINGLE OPERATOR ERROR

EVENT B

1ST PROTECTION
LEVEL

OPERATIONAL
REQUIREMENT

2ND PROTECTION
LEVEL

OPERATIONAL
REQUIREMENT

2ND PROTECTION
LEVEL

3RD PROTECTION
LEVEL

3RD PROTECTION
LEVEL

IT IS INCONSISTENT TO PLACE OPERATIONAL REQUIREMENTS ON EVEN THE SAME
LEVELS OF PROTECTION, IF THE EVENTS ARE NOT OF THE SAME CATEGORY.

PANEL C
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BLOCK DIAGRAM OF METHOD USED TO DERIVE NUCLEAR SAFETY OPERATIONAL
REQUIREMENTS AND TECHNICAL SPECIFICATIONS

UNACCEPTABLE
RESULTS

NUCLEAR SAFETY NUCLEAR SAFETY
DESIGN CRITERIA OPERATIONAL

CRITERIA
| PLANT SYSTEMS

$|  AS DESIGNED
AND INSTALLED

¥
¥y v v v

PLANNED ABNORMAL

SPECIAL
OPERATIONS O;SQGE:SS%L ACCIDENTS EVENTS

v v

2 OPERATIONAL

BWROPERATING [ g M
STATES ANALYSIS

IDENTIFICATION OF SAFETY AC-
EVERquLiii‘L)\F"SlS TIONS ESSENTIAL TO AVOIDING UN-
ACCEPTABLE RESULTS(EACH STATE)

A

REDUNDANCY
IDENTIFICATION OF SYSTEMS AND REQUIREMENT
LIMITS ESSENTIAL FOR ACHIEVING (&

SAFETY ACTIONS (EACH STATE)

¥

IDENTIFICATION OF INTRA-SYSTEM
ACTIONS WHICH MUST BE REQUIRED
OR RESTRICTED (EACH SYSTEM)

!

IDENTIFICATION OF MINIMUM
SYSTEM HARDWARE CONDITIONS TO
CCOMPLISH ACTIONS(EACH SYSTEM

2

IDENTIFICATION OF HARDWARE CONDITIONS
TO SATISFY REDUNDANCY REQUIREMENTS REDUNDANCY
EACH SYSTEM (OPERATIONAL NUCLEAR SAFETY jgm——————nem—=d
REQUIREMENTS, LIMITING CONDITIONS REQUIREMENT
FOR OPERATION)

v

IDENTIFY SURVEILLANCE
TEST FREQUENCIES

AVAILABILITY

CONSIDERATIONS {

IDENTIFY ALLOWABLE REPAIR TIMES
WHEN SYSTEM INOPERABLE (LIM-
ITING CONDITION FOR OPERATION)

‘ SIMPLIEICATION

A
TECHNICAL ACTION TO BE TAKEN IF

SPECIFICATIONS - OPERATIONAL REQUIRE-

MENTS NOT SATISFIED
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FORMAT FOR PROTECTION SEQUENCE DIAGRAMS

NUMBER OF EVENT

N
[EVENT (XY}
EVENT TITLE :_" -
~ ATES IN WHICH
STATES {wzly THIS PROTECTION
N SEQUENCE IS
APPLICABLE

DIFFERENT
PLANT CONDITION

OIFFERENT PLANT CONDITION

N

SAFETY
SYSTEM
Q

SAFETY SAFETY
SYSTEM SYSTEM
R v

=~ INDICATES THAT SYSTEMS Q AND R

N SHARE AS A PAIR THE REQUIREMENT
\s F/ TO MEET THE SINGLE FAILURE CRITERION
4

SAFETY PERSONNEL
(MANUAL)
SYSTEM ACTION S« Swetem
s REQUIRED FOR P 7w
SYSTEM W (vl
s[F
7 P~
S|F)
CL
SYSTEM S MUST ITSELF
MEET THE SINGLE FAILURE
CRITERION
SAFETY
SYSTEM
T INDICATES THAT ONE OR MORE OF
THE KEY PROCESS PARAMETERS WUST _————30> CL)
s[F BE LIMITED TO SATISFY NUCLEAR

SAFETY OPERATIONAL CRITERIA

SAFETY

ACTION
A

EACH CONNECTED PROTECTION SEQUENCE 1S
FOR JUST ONE SAFETY ACTION

SAFETY

ACTION
A
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FORMAT FOR SAFETY SYSTEM AUXILIARY DIAGRAMS

FRONT LINE
SAFETY SYSTEM
X

SAFETY SYSTEM
AUXILIARY A

DIAGRAM INDICATES
THAT AUXILIARIES
A,B, AND C ARE
ESSENTIAL TO THE
OPERATION OF

THE FRONT LINE SAFETY SYSTEM
SAFETY SYSTEM X. AUXILIARY B
NO CHRONOLOGY
OR ORDER OF
ACTION IS IMPLIED

SAFETY SYSTEM
AUXILIARY C
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FORMAT FOR COMMONALITY OF AUXILIARY DIAGRAMS
AUXILIARY
SYSTEM A
STATE  EVENTS STATE  EVENTS STATES AND EVENTS STATE  EVENTS STATE  EVENTS
A XY A uVv.W FOR WHICH THE AUx-  =—| A - A =
B XY B v, W ILIARY /SAFETY SYSTEM 8 - B QR
c X,Y,Z c u,v,W, X RELATIONSHIP APPLIES c Y. W c -
D X,Y,Z D U, V,W,X D YW, Z D Q.R,S
S |F s | F
s | l
SAFETY SAFETY SAFETY r SAFETY | SAFETY SAFETY
SYSTEM SYSTEM SYSTEM | SYSTEM I SYSTEM SYSTEM
b a B | € m 5
L- .I._ -
SAFETY SAFETY
SYSTEM SYSTEM
4 ¥

= INDICATES THAT SYSTEM IS INCLUDED
1 | IN COMBINATION BUT DOES NOT
L —J REQUIRE THE AUXILIARY.
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HPCIS

l

DC POWER
SYSTEM
125v

| p» CONTROL LOGIC

EQUIPMENT
AREA COOLING
SYSTEM

COOL AREA OF
HPCS EQUIPMENT,
140°F MAXIMUM

SUPPRESSION
POOL STORAGE

WATER SUPPLY
™ FOR HPCI PUMP

RCICS

DC POWER
SYSTEM
125v

EQUIPMENT
AREA COOLING
SYSTEM
(EAC)

SUPPRESSION

CONTROL CIRCUIT
VALVE POWER,
LUBE OIL PUMP

COOL. AREA AROUND

H™ RCICS TURBINE PUMP

1400 F MAXIMUM

POBL STORAGE |9 WATER SUPPLY FOR

(PASSIVE)

RCICS PUMP

ADS

SUPPRESSION POOL
STORAGE (PASSIVE)

STEAM
=P CONDENSATION

DC POWER
SYSTEM
125v

RELIEF VALVE
CONTROLS; SENSORS,
LOGIC, AND
SOLENOIDS

RHRS—-SUPPRESSION
POOL COOLING

[

AUXILIARY AC
POWER SYSTEM

VALVE AND
P PUMP POWER

DC POWER
SYSTEM
125v

AND CONTROL. LOGIC

PLANT SERVICE
WATER SYSTEM

}—P RHRS PUMP COOLER

|

RHRS SERVICE
WATER SYSTEM

RHRS
P HEAT EXCHANGERS

EQUIPMENT
AREA COOLING
SYSTEM

COOL AREA OF RHR
|-~ EQUIPMENT,
140° MAXIMUM

SAFETY SYSTEM AUXILIARIES

Css

AUXILIARY
A C POWER SYSTEM

VALVE AND
=3 PUMP POWER

DC POWER
SYSTEM
125v

BREAKER CONTROL,,
CONTROL LOGIC

EQUIPMENT AREA
COOLING SYSTEM

CJ0oL ARQEA OFEC(_:_RE
SPRAY EQUIPMENT,
» 1400F MAXIMUM

PUMP BREAKER CONTROL

SUPPRESSION WATER SUPPLY
POOL STORAGE [~ TO PUMPS
RHRS—
SHUTDOWN COOLING
MODE
AUXILIARY VALVE AND
AC POWER P PUMP POWER
SYSTEM
DC FOWER VALVE POWER,
svlsgsM P BREAKER CONTROL

PLANT SERVICE
WATER SYSTEM

- RHRS PUMP COOLER

|

EQUIPMENT
AREA COOLING
SYSTEM

COOL AREA AROUND
| - RHRS EQUIPMENT,
140°F MAXIMUM

RHRS SERVICE
WATER SYSTEM

> RHRS
HEAT EXCHANGERS

STANDBY LIQUID
CONTROL SYSTEM

AUXILIARY
AC POWER SYSTEM

PUMP POWER,

P TANK HEATERS,

VALVE FIRING CIRCUITS

RHRS-LPCI

AUXILIARY
AC POWER
SYSTEM

VALVE. BLOWER
AND PUMF POWER

l

DC POWER
SYSTEM
125v

BREAKER CONTROL
™ CONTROL L.OGIC

l

PLANT SERVICE
WATER SYSTEM

Hp— RHRS PUMP COOLER

EQUIPMENT AREA
COOLING SYSTEM

COOL AREA OF
™ RHRS EQUIPMENT,
140°F MAXIMUM

SUPPRESSION
POOL STORAGE
(PASSIVE)

WATER SUPPLY TO
LPCI PUMPS

PRESSURE RELIEF
SYSTEM

|

SUPPRESSION POOL
STORAGE (PASSIVE)

L STEAM
CONDENSATION
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PRIMARY CONTAINMENT
CONTROL ROOM
AND REACTOR VESSEL PRIMARY STANDBY GAS
ISOLATION CONTROL CONTAINMENT HEATING. VENTILATING AND TREATMENT EQUIPMENT AREA
SYSTEM (PASSIVE) AND AIR CONDITIONING SYSTEM COOLING SYSTEM
SYSTEM
1
DC POWER SYSTEM
ER, p- CONTROL POWER
VALVE POWER TO 1
DC POWE]‘;SSVYSTEM 3 CONTROL SUPPRESSION PRESSURE AUXILIARY AIR CON-
POWER POOL STORAGE —= SUPPRESSION AC POWER SYSTEM  p—9»— DITIONING AUXILIARY DELIVER POWER | PLANT SERVICE
(PASSIVE) EQUIPMENT AC POWER SYSTEM p~9»= TO BLOWERS WATER COOL AREA
AND HEATERS SYSTEM COOLERS
DC POWER PRIMARY CONTAINMENT DRYWELL /SUPPRESSION POOL
AC 38’&%?'?5§TEM —> gg‘b\ég —— SYSTEM VACUUM RELIEF —p— DIFFERENTIAL AUXILIARY POWER
TEM R - 10
250V SYSTE PRESSURE CONTROL AC POWER SYSTEM BLOWERS
PLANT
SERVICE WATER
SYSTEM
1
'NC|8$ %TN POWER SYSTEM
DETECTI W
CIRCUITRY be 125V l—P» CONTROL POWER RHRS SERVICE
WATER SYSTEM
I
AUXILIARY VALVE AND
AC POWER SYSTEM [~ PUMP POWER
DC POWER
SYTEM POWER TO CONTROL AUXILIARY AUXILIARY VALVE AND
125V CIRCUITRY AC POWER SYSTEM AC POWER SYSTEM |, PUMP POWER
STANDBY AC OFF-SITE AC
OFF SITE POWER SYSTEM POWER SYSTEM
AC POWER STANDBY AC
SYSTEM POWER SYSTEM I
DC POWER BREAKER DC POWER
SYSTEM |~ CONTROL SYSTEM L BREAKER DS SoNER BREAKER
125V 125V CONTROL SYSTEM = CoNTROL
125V

PLANT SERVICE
WATER SYSTEM
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SAFETY ACTION SEQUENCES FOR PLANNING OPERATIONS IN STATE A

STATE A

PLANNED OPERATION
EVENTS 1,2, AND 6

RADIOACTIVE
MATERIAL
RELEASE
CONTROL

CORE
CONTROL

REACTIVITY

EVENTS EVENTS EVENTS EVENTS EVENTS EVENT EVENTS
1,2,AND 6 1,2, AND § 1AND 6 1,2,AND 6 1,2,AND 6 1 1,2, AND 6
MINIMUM WATER PROCEDURAL
OFFGAS VENT WATER CONTROL NEW FUEL
RADIATION |- ¥ REACTOR FUEL |~ LEVEL TO AVOID REACTOR L o CHEMISTRY RODDRIVE | RTRCTIONS STORAGE  |—
MONITORING EXCESS COOLANT LIMIT SYSTEM (CONTROL ROD FACILITIES
SYSTEM RELEASE TEMPERATURE POSITION)
L L L L
10CFR 50, PR
LIQUID i UCLEAR SYSTEM OCEDURAL SPENT FUEL
RADWASTE :_?»/(lzrrn » RWJSRRLVEEVSESLE t WATER QUALITY “iﬁf&" R — RESTRICTIONS STORAGE —
SYSTEM CONTROL CONTROL (FUEL ASSEMBLY FACILITIES
R ORIENTATION) .
b
10CFR 50, STORED FUEL
OFFGAS SHIELDING,
A | 10CFR20 REACTOR VESSEL |—= MINIMUM TEMPERATURE eSS S COOLING,
sverem T0 BOLT DOWN VESSEL HEAD AND REACTIVITY,
. CONTROL
e | amaro" PN A e
TEMPERATURE 2,
SYSTEM SHIPPING CASKS CONTROL v
REACTOR BUILD- CONTROL LIMIT ON
MONITOR ACTIVITY
ATION
ING VN AN " |— RELEASE THROUGH CORE LOADING =—  REACTOR on0e — gngsRvgivED
MOS'\:’I;"!(')ERI\;NG VENTILATING SYSTEM PATTERN ) . SYSTEM OUT OF SERVICE

FUEL SPACING

WATER TEMPE RATURE,
WATER LEVEL, FUEL
SPACING, FUEL HANDLING
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SAFETY ACTION SEQUENCES FOR PLANNING OPERATIONS IN STATE B

STATEB

PLANNED OPERATIONS
EVENTS 2, AND 5

|—e

EVENTS EVENTS EVENTS EVENTS EVENTS EVENTS EVENT EVENTS
2 AND 5 2ANDS 2ANDS 2AND S 2ANDS 2ANDS 2 2ANDS
POSITIONING
OFF GAST:/E':JY MAIN HEATOR FUEL MINIMUM RATE OF CONTROL ROD OF CONTROL NEW FUEL
RADIATIO — STACK —= POWER (SRM), REACTOR VESSEL |— DRIVE —e RODS STORAGE
MONITORING CHANGE SYSTEM DURING FACILITIES
SYSTEM RELEASE MAXIMUM TEMP- e
RATUR L
L POWER L LIMIT L ALTERATION
10 CFR 50, NUCLEAR
RE POWER SPENT FUEL
LIQUID RADWASTE | 10CFR20 co L[évgr' SJSTEM REEg'nsmv STORAGE
SYSTEM LMt CONTROL T%ﬁ.?:{,‘i“ CONTROL FACILITIES
L L
10CFR 50, MINIMUM WATER STORED FUEL
OFF GAS VENT | 10CFR20 REACTOR FUEL LEVELTOAVOID REACTOR |—e WATER CHEMISTRY COOLING AND
SYSTEM umT TEMPERATURE COOLANT LIMIT REACTIVITY

SOLID RADWASTE
SYSTEM

10CFR71 LIMIT
— APPLIED TO
SHIPPING CASK

REACTOR BUILDING
VENTILATION
RADIATION
MONITORING
SYSTEM

MONITOR ACTIVITY
— RELEASE THROUGH
VENTILATING SYSTEM

RADIOACTIVE
MATERIAL

RELEASE

CONTROL

WATER LEVEL
CONTROL

REACTOR VESSEL!

NUCLEAR
SYSTEM
WATER QUALITY
CONTROL

CONTROL ROD
DRIVE = ROD PATTERN

SYSTEM

ROD WORTH

CONTROL

CONTROL

FUEL SPACING

WATER TEMPERATURE,
WATER LEVEL,

™ FUEL SPACING, AND

FUEL HANDLING
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SAFETY ACTION SEQUENCES FOR PLANNING OPERATIONS IN STATE C

STATEC

LANNED OPERATIONS
EVENTS 2 AND 6

OFFGAS VENT
RADIATION
MONITORING
SYSTEM

LIQUIC RADWASTE
SYSTEM

OFFGAS VENT
SYSTEM

SOLID RADWASTE

MAIN
REACTOR
[—* STACK FUEL
RELEASE |
10CEFR 50, freacton vessEL
0 WATER LEVEL
CONTROL
10CFR50,
| 10CFR20
LIMIT
10 CFR71

LIMIT APPLIED

SYSTEM TO SHIPPING CASK
L
REACTOR
BUILDING MONITOR
VENTILATION ACTIVITY
AADIATION RELEASE THROUGH
MONITORING VENTILATING SYSTEM
SYSTEM

RADIOACTIVE
MATERIAL

RELEASE

CONTROL

— FUEL SPACING

OVER STRESS PRIMARY NEW FUE
REACTOR P:%TSgEEOUNP CONTAINMENT |—o TEMPERATURE LIMIT STORAG:E-
VESSEL A PRESSURE LIMIT

CAPABILITY (PASSIVE) FACILITIES
L

NUCLEAR SUPPRESSION PENT FUE
e oL WATER TEMPERATURE |  SESRTZUEL
LEAKAGE AND VOLUME LIMIT FACILITIES
CONTROL (PASSIVE)

PRIMARY
CONTAINMENT

PRESSURE AND cég'f.hg"l‘;’;o
TEMPE RATURE REACTIVITY

CONTROL

|- WATER TEMPERATURE,
WATER LEVEL,
FUEL SPACING,

STORED FUEL

CONTROL

WATER
CHEMISTRY
LIMITS,

TEMP.
ERATURE
RATE OF
CHANGE
MINIMUM ’
| o WATER REACTOR | __ MINIMUM
VESSEL TEMP-
LEVEL
ERATURE
MAXIMUM
FEED-
REACTOR | wATER
FUEL TEMP-
ERATURE
NUCLEAR
SYSTEM
TEMPERATURE
CONTROL
MAXIMUM
REACTOR PRESSURE, REACTOR
VESSEL MINIMUM COOLANT
PRESSURIZATION
L TEMPERATURE | L
NUCLEAR
MAXIMUM
RHRS-SHUTDOWN |o SYSTEM
COOLING MODE mﬁs”“ WATER QUALITY
CONTROL
L

REACTOR VESSEL

PRESSURE

CONTROL

ACTIVITY LIMIT

CONTROL ROD
DRIVE SYSTEM

NUMBER OF DRIVES
[—* VALVED OUT OF
SERVICE

CORE
REACTIVITY

CONTROL

FUEL HANDLING
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SAFETY ACTION SEQUENCES FOR PLANNING OPERATIONS IN STATE D

STATED
PLANNED OPE

RATIONS

EVENTS 2,3,4, AND §

EVENTS EVENTS EVENTS EVENTS EVENTS EVENTS EVENTS EVENTS EVENTS EVENTS EVENTS EVENTS EVENTS
2,34, AND & 34, ANDS 2,34, ANDS 234, ANDS 234, ANDS .44 anns 234,ANDS 234, ANDE 2,34, AND B 234, ANDS 234, ANDS 234 ANDS 234, ANDS
OVERSTAESS ROD
OFFGAS VENT MINIMUM NEW FUEL
RADIATION __'#:éﬁ REACTOR | _POWER ISRM), ReacTor | WM ":QSCSTE{?_R | PROTECTION 32:'\,.’:;’.}5'7‘23 - :U?-l?:“ STORAGE L . pygL sPACING
MONITORING RELEASE FUEL MAXIMUM FUEL LEVEL . MAKEUP i ERCILITIES
SYSTEM L POWER CAPABILITY L <10% L
l 1 WATER
LIQUID I0CFR30, CORE POWER NUCLEAR o SPENT FUEL TEMPERATURE,
RADWASTE | _ 10CFR20 SYSTEM ROD WORTH STORAGE WATER LEVEL,
SYSTEM LIMIT "E::t'.; LEAKAGE CONTROL FACILITIES | =
L CONTROL CONTROL L FUEL SPACING,
I FUEL HANDLING
ofFcas |IOCFR50 TORAGE FUEL
W0CFR20 | PEACTOR | _ MiNiMUM EVENTS 3 AND 4 EVENTS 2 AND § SHIELDING,
s:g_l'*_'ETM = LT FUEL FLOW RATE COOLING, AND
L 34 RHRS — NUMBER REACTIVITY
L SHUTDOWN i REACTOR WATER CONTROL ROD DRIVES m:mm
CODLING | MAXIMUM COOLANT == CHEMISTRY | pRIVE SYSTEM OUT OF
mooe | PREsSURE | |, LT L SERVICE
SOLID FRATI LIMIT L LIMIT ACTIVITY
RADWASTE J0CFR7Y LiMt MAXIMUM REACTOR LIMIT
== APPLIED TO PRESSURE = VESSEL
SYSTEM SHIPPING CASK LIMIT NUCLEAR
L L Y CORE PRIMARY TEMPERATURE
REACTOR SYSTEM
I VESSEL | paximum [§ WATER QuALITY REACTIVITY CONTAINMENT| _ AND
PRESSURE CONTROL CONTROL [PASSIVE) PRESSURE
REACTOR MONITOR L LMIT L LIMITS
BUILDING ACTIVITY | 1
VENTILATION|  RELEASE REACTOR RATE OF e
RADIATION [~ THROUGH REACTOR | _ POWER VESSEL (T:E'::"'g;”” WATER
MONITORING VENTILATION FUEL PEAKING MINIMUM SUPPRESSION TEMPERATURE
SYSTEM SYSTEM L L TEMPERATURE POOL ™ AND VOLUME
—L WITH HEAD ON L {PASSIVE) LIMIT
CORE AEACTOR
H‘TORCTIVE NEUTROMN VESSEL REACTOR MAXIMLUIM FRIMARY
MATERIAL FLUX DISTRI- PRESSURE FUEL }—= FEEODWATER CONTAINMENT
RELEASE BUTION CONTROL TEMPERATURE TEMPERATURE &
CONTROL CONTROL L PRESSURE
CONTROL
EVENT 2 EVENTS 3.4, AND S

MAXIMUM
REACTOR TEMPERATURE
RECIACULATION | DIFFERENCE
SYSTEM IN RECIRCU-
L LATION LOOPS

NUCLEAR
SYSTEM

TEMPERATURE
CONTROL
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PROTECTION SEQUENCE FOR TURBINE AND GENERATOR TRIPS

EVENT 8 EVENT9
GENERATOR TRIP TURBINE TRIP WITH
BYPASS
ST .
ATED STATE D
POWER POWER
<30% )| > 30%
SCRAM SIGNALS:
REACTOR 1. FOR TURBINE PR
ESSURE RELIEF
PROTECTION =  {R|p TURBINE SYSTEM
SYSTEM
STOP VALVE
CLOSURE T:
S|F 2. FOR GENERATOR
TRIP, TURBINE
CONTROL VALVE
FAST CLOSURE
o T | INsERT cONTROL RODS
s|F
PLANNED OPERATION:
REESTABLISH
POWER OPERATION SCRAM PRESSURE
OR ACHIEVE RELIEF

SHUTDOWN
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STATE D
p > 600 psig

PROTECTION SEQUENCES FOR
ISOLATION OF ALL MAIN STEAM LINES

EVENT 10
ISOLATION OF ALL
MAIN STEAM LINES

STATES C.,D

REACTOR
PROTECTION
SYSTEM

CONTROL ROD
DRIVE SYSTEM

SCRAM

STATE D
p < 600 psig

SCRAM SIGNAL WHEN
— 3 MAIN STEAM
LINES CLOSED > 10%

INSERT CONTROL

= RODS

PLANNED
OPERATION

PRESSURE
RELIEF
SYSTEM

LIFTS VALVE

p—a

PRESSURE

RELIEF

I

INCIDENT
DETECTION
CIRCUITRY

START
— HPCIS ON LOW
WATER LEVEL

!

RCICS

START ON LOW
— WATER LEVEL
MAINTAIN WATER LEVEL

HPCS

» MAINTAIN
WATER LEVEL

]

CORE
COOLING

15A-13
1of1

HIGH PRESSURE

TRANSFERRING
HEAT TO SUP-
PRESSION POOL
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STATES C AND D
LESS THAN
90% POWER

CONTINUE
PLANNED
OPERATION

PROTECTION SEQUENCES FOR

ISOLATION OF ONE MAIN STEAM LINE

EVENT 11

ISOLATION OF ONE
MAIN STEAM LINE
STATESC, D

STATE D
OVER
90% POWER

NEUTRON
MONITORING
SYSTEM

REACTOR
PROTECTION
SYSTEM

CONTROL ROD
DRIVE SYSTEM

SCRAM

HIGH NEUTRON
FLUX SIGNAL

SCRAM SIGNAL
ON NEUTRON
MONITORING
SYSTEM TRIP

INSERT
CONTROL RODS
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PROTECTION SEQUENCES FOR LOSS OF CONDENSER VACUUM
EVENT 12
LOSS OF
CONDENSER VACUUM
STATES C, D
STATE D ONLY
TRANSFER
DECAY HEAT
TO SUPPRES-
SION POOL
START ON
LOW WATER INCIDENT
ReiCs ManTan | 2ETECTION COWWATER LEve | Pressure |
CEvEL l SYSTEM
MAINTAIN SiF
HPCI WATER LEVEL

ABOVE 30% POWER

PRESSURE

RELIEF

MAINTAIN
WATER

BELOW
30% POWER
INITIAL
CORE COOLING
NEUTRON HIGH
MONITORING |—= NEUTRON
SYSTEM FLUX
s|F
! RHRS HEAT EXCHANGER
RHRS —~ SUPP POOL
COOLING MODE = 1 RHRS PUMP
2 RHRS SERVICE WATER PUMPS
SCRAM SIGNAL ON p
REACTOR NEUTRON MONITOR 3TF
PRSC’JSETCET'LON SYSTEM TRIP OR
TURBINE STOP SUPPRESSION POOL
VALVE CLOSURE TEMPERATURE LIMIT 120F
Sl F START DEPRESSURIZATION
INSERT 2 OR LESS VALVES REQUIRED
32:’%‘?&5?2& = CONTROL ADS —= FOR CONTROLLED
RODS P DEPRESSURIZATION
s];
s [F { l
LPCI CS

°

EXTENDED

CORE COOLING

LEVEL
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PROTECTION SEQUENCES FOR A LOSS OF A FEEDWATER HEATER

RECIRCULATION

)

NEUTRON
MONITORING
SYSTEM

S|F

]

REACTOR
PROTECTION
SYSTEM

— asd

S|F
\

CONTROL
ROD DRIVE
SYSTEM

S|F

SCRAM

EVENT 14
LOSS OF FEEDWATER

HEATING

STATE D
FLOW IN RECIRCULATION FLOW IN
MANUAL\/ AUTO

PLANNED

HIGH FLUX
SCRAM SIGNAL OPERATION
SCRAM SIGNAL ON NEUTRON

MONITORING SYSTEM TRIP

INSERT CONTROL RODS
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PROTECTION SEQUENCE FOR ROD WITHDRAWAL ERROR

EVENT 17

CONTROL ROD
WITHDRAWAL ERROR

STATESA,B,C,D

N

STATESB,D STATED
LOW POWER {IRM RANGE) HIGH POWER (APRM RANGE)

STATES A ANDC
NEUTRON
MONITORING p—= HIGH FLUX
SYSTEM SCRAM, IRM
s|F
PLANNED
OPERATION
PLANNED
OPERATION
REACTOR SCRAM SIGNAL ON
PROTECTION b—e NEUTRON MONITORING
SYSTEM SYSTEM TRIP
s|F
CONTROL
ROD DRIVE e INSERT CONTROL RODS
SYSTEM
s|F

SCRAM
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PROTECTION SEQUENCES FOR PRESSURE REGULATOR FAILURE
EVENT 21
PRESSURE REGULATOR
FAILURE — OPEN
STATES C, D
STATE D ONLY

SCRAM SIGNAL FROM \/ AFTER ISOLATION

1. MAIN STEAM LINE
ISOLATION (RUN MODE; POWER 5-25%
AND 50-100%) PRIMARY INITIATE ISOLATION ON

2. TURBINE TRIP START HPCI CONTAINMENT | 1. DEPRESSURIZATION TO 880 psig

PRESSURE REACTOR (RUN MODE INCIDENT SYSTEM ON AND REACTOR (RUN MODE; POWER 0-100%)
RELIEF PROTECTION POWER 30-50%) DETECTION ™ | oW WATER VESSEL ISOLATION| 2. LOW WATER LEVEL
SYSTEM SYSTEM 3. HIGH PRESSURE CIRCUITRY CONTROL .
{(RUN MODE: LEVEL SYSTEM (OTHER THAN RUN MODE;
POWER 25-30%) POWER 0-10 %)
s|F s|F 4. LOW WATER LEVEL s|F
{OTHER THAN RUN MODE;
POWER 0-10 %)
MAIN STEAM
CONTROL ROD
PRESSURE — INSERT CONTROL RODS HPCI RCIC LINE ISOLATION
RELIEF DRIVE SYSTEM VALVES
S{F s[F

SCRAM REACTOR VESSEL

ISOLATION

CORE COOLING

PLANNED OPERATION:
REESTABLISH COOLING VIA
MAIN CONDENSER
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PROTECTION SEQUENCES FOR INADVERTENT OPENING OF A RELIEF OR SAFETY VALVE

EVENT 22
INADVERTENT OPENING
OF A SAFETY RELIEF

OR SAFETY VALVE
STATES C AND O

REACTOR
PROTECTION
SYSTEM

> DAYWELL PRESSUAE

CONTROL RO

DRIVE SYSTEM

== INSEAT CONTROL RODS

Y

1. INITIATE SCRAM ON HIGH

IAUTOMATIC FEEDWATER
FLOW CONTROL, STATE D)

2. WNITIATE SCRAMON LOW

PRIMARY

ICONTAINMENT AN
REACTOR VESSEL

1SOLATION

CONTRQL S5YSTEM

WATER LEVEL IMANUAL
FEEOWATER FLOW CONTROL
OR NO FEEDWATER

STATE v

S f

MAIN STEAM LINE

ISOLATION VALVES

REACTOR VESSEL
ISOLATION

INITIATE CLOSURE OF ALL

1

PRIMARY CONTAINMENT
ISOLATION VALVES EXCEPY
MAIN STEAM LINE VALVES

{AUTOMATIC FEEOWATER
CONTROL) OR LOW WATER
LEVEL IMANUAL FEEOWATER

NUCLEAR SYSTEM
ON HIGH DRYWELL PAESSURE | PRESSURE RELIEF
L]

SYSTE

FLOW OR 80O FEEDWATER),

. INITIATE CLOSURE OF MAIN

STEAM LINE ISOLATION VALVES
ON LOW TURBINE INLET PRES-
SURE (AUTOMATIC FEEDWATER
FLOW CONTROL OR LOW WATER
LEVEL IMANUAL FEEDWATER
ELOW CONTROL OR NO
FEEOWATER),

Y

INCIDENT
OETECTION
CIRCLITRY

T

START HPC! LPCI , AND
== RESPECTIVE TRIP SETTINGS

CS ON

START ADS (AUTOMA T C FEEOWATER
FLOW CONTROL, STATE DY

[

AUTOMATIC
OEPRESS-
URIZATION
SYSTEM

b= TION REQUIRED WHEN
OR IN MANUAL FLOW

Ld
f_‘-_—i CONTROL)

& VALVES REQUIRED

|

FOR WORST CONDI—~
TION (MANUAL INITIA-

FEEOWATER IS OFF

HPCS

> MAINTAIN
WATER LEVEL

PRESSURE

RELIEF

LPC)

Ccs

INITIAL CORE
C

OOLING

SUPPRESSION POOL
P COOLING MODE

RHRS-

S)F
ADS ACTUATED A HPCS ACTUATED -

N

SUPPRESSION FOOL TEMPERATURE LIMIT

120F ,STARY DEPRESSURIZATION

2VALVES REQUIRED FOR
=~ CONTROLLED
DEPRESSURIZATION

=

s|e

LPC1

CORE COOLING

MAXI'MUM OF 2 VALVES REQUIRED TO
MAINTAIN DEPRESSURIZATION
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PROTECTION SEQUENCES FOR LOSS OF FEEDWATER FLOW

EVENT 23

LOSS OF
FEEDWATER FLOW
STATES C AND D

STATE D
ONLY

REACTOR
PRCTECTION
SYSTEM

INITIATE

sYF

CONTROL ROD
DRIVE SYSTEM

INSERT
-~ CONTROL
RODS

[

PRIMARY
CONTAINMENT
AND REACTOR

VESSEL ISOLATION
CONTROL SYSTEM

INITIATE
MAIN STEAM
l—»=- LINE ISOLATION
N LOW

O
WATER LEVEL

S*F

MAIN STEAM LINE
ISOLATION VALVES

REACTOR VESSEL
ISOLATION

PRESSURE
RELIEF
SYSTEM

-

TRANSFER
DECAY
HEAT TO

STATESC,D
p <135 psig

SUPPRESSION
POOL

PRESSURE RELIEF

PLANNED OPERATION:
SHUTDOWN COOLING

STATES C,D p> 135 psig

START ON
LOW WATER -
LEVEL; MAINTAIN
CORE COOLING

RCIC

START HPC | ON ] 5?&'357&
LOW WATER LEVEL CIRCUITRY

MAINTAIN
HPCl I coRE COOLING

INITIAL

CORE COOLING

RHRS —
SUPPRESSION

POOL
COOLING MODE
P

1 RHRS HEAT EXCHANGE
= 1 RHRS PUMP
2 RHRS SERVICE WATER PUMPS

SUPPRESSION POOL TEMPERATURE
LIMIT 120F . START DEPRESSURIZATION

MAXIMUM OF 2 VALVES REQUIRED
A -
[ os FOR CONTROLLED DEPRESSURIZATION

MAINTAIN WATER LEVEL
IN REACTOR VESSEL

LPCI

1

cs

EXTENDED
CORE
COOLING
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PROTECTION SEQUENCES FOR TOTAL LOSS OF OFFSITE A-C POWER

EVENT 24
TOTAL LOSS OF
OFFSITE AC PCWER
ALL STATES

ALL STATES

STANDBY
AC POWER
SYSTEM

L« START
DIESELS

S|F

RESTORE
AC POWER

l STATES B AND D

INITIATE SCRAM

ng'jr\gg%.gn |___ON LOSS OF RPS
SYSTEM MG SETS OR
TURBINE TRIP
S|F
CONTROL ROD INSERT

DRIVE SYSTEM

[ CONTROL RODS

SCRAM

t STATES C AND D

PRESSURE
RELIEF
SYSTEM

TRANSFER DECAY
—= HEAT TO SUP-
PRESSION POOL

PRESSURE

RELIEF

STATESC, D
F <135 psig

STATES C,D P>135psig

|

SHUTDOWN COOLING

PLANNED OPERATION:

NV

|

| MAINTAIN
CORE COOLING

LIMIT 120F , START DEPRESSURI ZATION

MAXIMUM OF 2 VALVES REQUIRED
FOR CONTROLLED DEPRESSURIZATION

!

P

Cs

i

EXTENDED
CORE
COOLING

MAINTAIN

starT wecs on | oREERSIG,
LOW WATER LEVEL CIRCUITRY
START ON
LOW WATER<— RCIC
LEVEL, MAIN~
TAIN CORE
COOLING HPC )
INITIAL
CORE
COOLING
RHRS~ 1 RHRS HEAT EXCHANGER
s“"ﬁggsfm“ l— 1 RHRS PUMP
COOLING MODE 2 RHRS SERVICE WATER PUMPS
s F
SUPPRESSION POOL TEMPERATURE
ADS
S|F
STATES A, B

CORE COOLING
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PROTECTION SEQUENCE FOR RECIRCULATION FLOW CONTROL
FAILURE MAXIMUM DEMAND

EVENT 29
RECIRCULATION FLOW
CONTROL FAILURE
MAXIMUM DEMAND
STATES C AND D

STATE O, MODE
SWITCH IN RUN,
POWER OPERATION

STATEC
STATE D (MODE SWITCH NOT IN RUN)

N |

PLANNED
OPERATION
NEUTRON HIGH NEUTRON FLUX
MONITORING | (APRM) SIGNAL TO
SYSTEM RPS
s|f
REACTOR SCRAM SIGNAL ON
PROTECTION  |——e NEUTRON MONITORING
SYSTEM SYSTEM TRIP
S|F

O e vsmom |—= INsERT CONTROL RODS

SCRAM
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PROTECTION SEQUENCES FOR
STARTUP OF IDLE RECIRCULATION PUMP
EVENT 30

STARTUP OF iDLE

RECIRCULATION

STATESA B.C,D
g POWER 10-60% STATES A, B,C
v £ POWER < 5%
« IRM Q APRM
w HIGH A HIGH
Z FLUX o FLUX
a SIGNAL g SIGNAL
M e

9
PLANNED PLANNED
NEUTRON NEUTRON OPERATION OPERATION
MONITORING MONITORING
SYSTEM
s|F
REACTOR SCRAM SIGNAL ON
PROTECTION —= NEUTRON MONITORING
SYSTEM SYSTEM TRIP
s|F

CONTROL ROD
DRIVE SYSTEM

SCRAM

——= INSERT CONTROL RODS
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PROTECTION SEQUENCES FOR LOSS OF SHUTDOWN COOLING

EVENT 31
LOSS OF SHUTDOWN

COOLING
STATESA,B.C,D

ISOLATION OF SHUTDOWN
COOLING SUCTION LINE

ALL OTHER SINGLE FAILURES

STATES A, B A STATES C, D p>135 psig

hd |

i P

cs LPCI
P P

| I

CcS

L. I
MAINTAIN CORE

COOLING BY FLOODING
AND/OR SPRAYING

ADS

SLF

MODE

[

RHRS -
SUPPRESSION
POOL COOLING

jF

CORE COOLING

PLANNED OPERATION:

REESTABLISH RHRS SHUTOOWN
COOLING MODE WITH ALTERNATE
EQUIPMENT

= 2 OR LESS VALVES REQUIRED
TO MAINTAIN P<135 PSIG

1 RHRS HEAT EXCHANGER
= 1 RHRS PUMP
2 RHRS SERVICE WATER PUMPS




DUKE
T " ENERGY.

UPDATED FSAR

OPERATIONAL SAFETY ANALYSIS
APPENDIX 15A FIGURES

Revision:

Figure:

Page:

24
15A-25
1of1

PROTECTION SEQUENCES FOR

FEEDWATER CONTROLLER FAILURE - MAXIMUM DEMAND

EVENT 32
FEEDWATER
CONTROLLER FAILURE
— MAXIMUM DEMAND

STATESC,D

STATED

OTHER OPERATING STATE D
MODES RUN MODE

V4

HIGH FLUX
NEUTRON
|—» SCRAM
MONITORING Scram
uRM)
s[r
SCRAM SIGNAL
REACTOR FROM TURBINE TRIP
PROTECTION |—= (RUN MODE] OR
SYSTEM NEUTRON MONITORING
SYSTEM
S|F
CONTROL ROD  |—o BSERT
ORIVE SYSTEM s
S|F

SCRAM

PRESSURE
RELIEF
SYSTEM

S

F

PRESSURE

RELIEF
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PROTECTION SEQUENCES FOR CONTROL ROD DROP ACCIDENT

EVENT 33
AOD DROP

ACCIDENT
STATE D

HIGH
NEUTRON
MONITORING [ NEUTRON
SYSTEM FLUX
SIGNAL
s { F SCRAM
SIGNAL
ON
REACTOR
PROTECTION B ONITCRING
SYSTEM SYSTEM
TRIP
s *F
CONTROL ROD INSERT
DRIVE SYSTEM |9 CONTROL
RODS
3 X

i

MAIN STEAM
LINE RADIATION
MONITORING
SYSTEM

syF

PRIMARY
CONTAINMENT
AND REACTOR

VESSEL ISOLATION
CONTROL SYSTEM

sf;

MAIN STEAM
LINE [SOLATION
VALVES

REACTOR VESSEL
ISOLATION

|

PRIMARY
CONTAINMENT
AND REACTOR

Y

1

CONTROL ROD
VELOCITY
LIMITER
(PASSIVE)

PRESSURE
RELIEF
SYSTEM

MAIN CONTROL
ROOM ENVIRON-
[ | MENTAL CONTROL
SYSTEM

LiMIT
REACTIVITY
INSERTION
RATE

VESSEL ISOLATION
CONTROL SYSTEM f
P

syF
RCIC

START RCIC ON
|- LOW WATER LEVEL,
MAINTAIN CORE

COOLING

PRIMARY
CONTAINMENT
(PASSIVE)

1

INCIDENT
DETECTION START HPCS ON
CIRCUITRY LOW WATER LEVEL

MAINTAIN
HPCI - CORE
COOLING

ESTABLISH
PRIMARY
CONTAINMENT

INITIATE CLOSURE OF ALL

| PRIMARY CONTAINMENT ISOLATION
VALVES EXCEPT MAIN STEAM LINES
ON HI GH DRYWELL PRESSURE

INITIAL CORE

COOLING

RHRS SUPPRESSION
POOL COOLING
MODE

1 AHRS HEAT EXCHANGER
F—3= 1 RHRS PUMP
2 RHRS SERVICE WATER PUMPS

§ F SUPPRESSION POOL TEMPERATURE LIMIT 120F,
START DEPRESSURIZATION

ADS

MAXIMUM OF 2 VALVES REQUIRED
FOR CONTROLLED DEPRESSURIZATION

s|F

MAINTAIN WATER
LEVEL IN REACTOR CS
VESSEL P

1

LPCI

EXTENDED CORE
COOQLING

PRESSURE
RELIEF

CONTROL
ROOM
ENVIRONMENTAL
CONTROL

[ TRANSFER DECAY HEAT
TO SUPPRESSION POOL
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PROTECTION SEQUENCES FOR PIPE BREAKS INSIDE PRIMARY CONTAINMENT

ENT 34

PIPE BREAK
INSIDE PRIMARY
CONTAINMENT
STATES C,D

STATED
CONTROL ROD DRIVE SMALL LARGE BREAKSASMALL BREAKS
HOUSING RUPTURE BREAKS ONLY <>
o ! [ PR INTERMEDIATE BREAKS IREAKS INCAPACITATING HPCS )\
ON LOw CONTAINMENT CONTAINMENT RHRS CONTROL ROD CONTROL ROOM NUCLEAR OTHER BREAKS A
WATER LEVEL AEACTOR AND REACTOR AND REACTOR (SUPPRESSION DRIVE HOUSING HEATING, RADIATION SYSTEM TRANSFER DECAY HEAT | e L N4 i
onwmcn < PROTECTION (JESSEL s ESSEL POOL SUPPORT COOLING AND  {— MONITORING | pressyRe [ 10 SUPPRESSION POOL DETECT LOW WATER LEVEL. v v
ORYWELL sTe CORTROL CONTROL COOLING MODE) [PASSIVE) VENTILATION INTAKE AR | RELIEF SYSTEM INCIDENT INCIDENT HIGH DRYWELL PRESSURE: INCIDENT INCIDENT PRESSURE. (NI TIATE
PRESSURE STE| SYSTEM P SYSTEM DETECT LOW WATER DETECTION | RESTORE COOLING BY DETECTION | INITIATE HPCI, LPCI AND o] DETECTION DETECTION o hme o g e hs
s l F s I s 1 F NG l s l F G et CircuiTRy | ELOODMIG AND/OR CIRCUITRY CS ON RESPECTIVE TRIP CIRCUITRY CIRCUITRY ON RESPECTIVE TRIP
SETTINGS
HPCI, LPCI AND CS ON 5 < I = 73 ] 73 SETTINGS
SECONDARY RESPECTIVE TRIP £ TF
MAIN STEAM CONTAINMENT CONTROL ROOM SETTINGS
CONTROL ROD CONTAINMENT STOP ROD PRESSURE l
DRIVE SYSTEM LINE ISOLATION SoLATION COOLING EJECTION RN TAL RELIEF Y RESTORE COOLING § VALVES REQUIRED 6 VALVES REQUIRED
VALVES Rl Lecl [ HPCS ] [ cs ] l HPCL [ By FLO0DING m TO DEPRESSURIZE ADS TO DEPRESSURIZE
al REACTOR REACTOR
H F s F S|F F
I s[F
RESTORE COOLING 3
BY FLODDI NG AND/OR
PRIMARY REACTOR SPRAYING
SCRAM CONTAINMENT BUILDING LPCI Cs
{PASSIVE) (PASSIVE)}
TF RESTORE COOLING
BY FLOODI NG AND/OR
SPRAYING
ESTABLISH STANDBY GAS INITIAL INITIAL
PRIMARY TREATMENT CORE COOLING CORE COOLING
CONTAINMENT, SYSTEM
s l F RHRS = RHRS ~
suPPREssioN | | RHRS HEAT EXCHANGER SUPPRESSION
POOL COOLING [ ! RHRS PUMP POOL COOLING
oy Syen MODE 2 RHRS SERVICE WATER PUMPS MODE
p
Vs SUPPRESSION POOL <TF
TEMPERATURE LIMIT 1309 F, START DEPRESSURIZATION ADS ACTUATED l HPCI ACTUATED
2\

ESTABLISH
SECONDARY
CONTAINMENT

2 OR LESS VALVES REQUIRED
FOR CONTROLLED
DEPRESSURIZATION

OTHER BREAKS * RECIACULATION LINE BREAK MAINTAIN CORE COOLING
BREAKS INCAPACITATING HPCS -[

ch
+ s [_F s JF % s | F

MAINTAIN MAINTAIN CORE FLOODED
BREAK SIZE SUFFICIENT
CORE FLOODED FOR DECAY HEAT REMOVAL

2 OR LESS VALVES
REQUIRED TO MAINTAIN ADS
DEPRESSURIZATION

EXTENDED
CORE COOLING

SUPPRESSION POOL
TEMPERATURE LIMIT
120F START DE~
PRESSURIZTION

ADS

20R LESS VALVES
| . REQUIRED FOR

CONTROLLED

DEPRESSURIZATION
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PROTECTION SEQUENCES FOR
FUEL HANDLING ACCIDENT

EVENT 35

FUEL HANDLING
ACCIDENT
ALL STATES

|

REACTOR
BUILDING
VENTILATION
RADIATION
MONITORING

SYSTEM

S|F

SECONDARY
CONTAINMENT
{SOLATION

CONTROL
SYSTEM

StF

STANDBY GAS
TREATMENT
SYSTEM

le

REACTOR
BUILDING
{PASSIVE

OFFGAS VENT
SYSTEM
{PASSIVE)

ESTABLISH
SECONDARY
CONTAINMENT

RADIATION
MONITOR TRIP

INITIATE
SECONDARY
CONTAINMENT
ISOLATION

HEATING

SYSTEM

CONTROL ROOM

VENTILATING AND
AIR CONDITIONING

RADIATION LEVEL
INDICATION

CONTROL

CONTROL ROOM
ENVIRONMENTAL
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PROTECTION SEQUENCES FOR PIPE BREAKS OUTSIDE PRIMARY CONTAINMENT

EVEN

PIPE BREAKS QUTSIDE
PRIMARY CONTAINMENT
STATESCAND D

)

PRESSURE
RELIEF
SYSTEM

PRESSURE
RELIEF

MAJOR PIPE BREAKS CONSIDERED

TRANSFER
| 5 DECAY HEAT

SUPPRESSION

POOL

1. REACTOR CLEANUP SYSTEM
. RHR/SHUTDOWN COOLING

. MAINSTEAM LINE
FEEDWATER LINE
. RCICS STEAM LINE

[

STATE D ONLY
STATES C, D
LARGE BREAKS SMALL BREAKS OTHER PROCESS LINE BREAKS RHRS SHUTDOWN COOLING BREAK
) ! ) )
PRIMARY CON— PRIMARY CON—
FLOW co:rﬁ:c%nl_”%’oom %%ulgrgm o | [TANMENT ARG TAINMENT AND ISOLATE ON INCIDENT START LPCI, INCIDENT START LPCI, CS AND
RESTRICTORS COOLING AND INTAKE REACTOR VES— REACTOR VES— |- VARIOUS DETECTION PR DETECTION [ HPC! ON RESPECTIVE
{PASSIVE) VENTILATION AIR SEL ISOLATION SEL ISOLATION INDICATIONS* CIRCUITRY RESPECTIVE CIRCUITRY TRIP SETTINGS
CONTROL. SYS. CONTROL SYS. TRIP SETTINGS
i s | F s |F S 1F 5 TF }
ISOLATE ON LOW
RESTRICT WATER LEVEL HIGH 6 VALVES REQUIRED p RESTOR
' TO DEPRESSURI ORE AND
LOSS OF FLOW OR HIGH ADS SURIZE 1 LPCI cs MA
VIRONMENTAL P REACTOR INTAIN COOLING
REACTOR CONTROL AREA T T BY FLOODING,
COOLANT TEMPERATURE RESTORE COOLING HPCI AND/OR SPRAYING
BY FLOODING
t s[F
*VARIOUS INDI CATIONS MAIN STEAM INITIAL
1. FEED SIGNALS TO PUMPS LINE LPCI CORE COOLING
2. FEED TEMPERATURE ISOLATION
3. SPACE TEMPERATURE VALVES 3331?55 By
4. FLOW INDICATIONS
5. REACTOR VESSEL WATER FLOW FLOODING AND/OR
6. FEEDWATER FLOW-STEAM FLOW SPRAYING NITIAL Y
7. HOTWELL LEVEL
. VSUAL INSFECTION REACTOR CORE COOLING 1 RHRS HEAT EXCHANGER
9. LEAKAGE | NO!I CATIONS VESSEL RHRS~SUPPRESSION 1 RHRS PUMP
) ISOLATION POOL COOLING | ,,.. 2 RHRS SERVICE WATER
MODE PUMPS
RHRS — P
SCRAM SIGNAL ON SUPPRESSION ST r
REACTOR LOW WATER LEVEL POOL COOLING
PROTECTION [™ OR MAIN STEAM MODE
SYSTEM LINE ISOLATION P
SUPPRESSION POOL
Y UATED n TEMPERATURE LIMIT
ADS ACTUATED HPC! ACT 120F . SYART
DEPRESSURIZATION
gg:‘::g:;ga SUPPRESSION POOL
TEMPERATURE LIMIT
130 °F START >
DEPRESSURIZATION 2 0R LESS
SYF 2 OR LESS VALVES ADS VALVES RE-
REQUIRED FOR QUIRED TO
s CONTROLLED MAINTAIN DE~
DEPRESSURI~ PRESSURIZATION
ZATION
‘ EXTENDED
CORE
' COOLING
LPCI cs
MAINTAIN CORE COOLING —at j
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PROTECTION SEQUENCES FOR SHUTDOWN FROM OUTSIDE CONTROL ROOM

EVENT 38
SHUTDOWN FROM

OUTSIDE CONTROL ROOM

ALL STATES

STATESC,D

‘ STATE A

PLANNED OPERATION:
CONTINUE SHUTDOWN
COOLING

STATES B, D

REACTOR
PROTECTION
SYSTEM

CONTROL ROD
DRIVE SYSTEM

SHUTOOWN REACTOR
FROM OUTSIDE CON-
TROL ROOM

SCRAM BY
DE-ENERGIZING
SYSTEM
MANUALLY

REACTOR NOT ISOLATED
FROMMAIN CONDENSER

REACTOR ISOLATED FROM

MAIN CONDENSER

PLANNED OPERATION:
CONTROL COOLDOWN
USING NORMAL
EQUIPMENT

V4

TRANSFER DECAY
HEAT TO
SUPPRESSION POOL

STATES C,D
PRESSURE > 135 psig
INCIDE NT START HPCS
SYSTEM ON
DETECTION LOW WATER
CIRCUITRY LEVEL
MAINTAIN
HPCI —3- WATER
LEVEL

RHRS-SUPPRESSION
POOL
COOLING MODE

REMOVE DECAY

HEAT FROM
SUPPRESSION
POOL

RHRS-SHUTDOWN
COOLING MODE

COOL. DOWN
REACTOR
FROM QUTSIDE
CONTROL ROOM

PRESSURE
RELIEF
SYSTEM

( PRESSURE RELIEF }

STATES B, C,D
PRESSURE <135 PSIG

> WHEN NUCLEAR SYSTEM PRESSURE
< 135 psig START SYSTEM
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PROTECTION SEQUENCES FOR
SHUTDOWN WITHOUT CONTROL RODS

EVENT 3

SHUTDOWN
WITHOUT
CONTROL RODS

STATES B.D

STANDBY LIQUID INSERT BORON

—e SOLUTION INTO
CONTROL SYSTEM e GTOR VESSEL

P

SHUTDOWN
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COMMONALITY OF AUXILIARY D-C POWER SYSTEM 125 voLT

DC POWER
SYSTEM
125 VOLT
STATE events| [STATE EVENTS STATE VENT! STATE EVENTS STATE EVENTS AﬂAT: EVENTS STATE EVENTS
A A A A 24,31 A ) 35,
s 3 8 B ] 2431 8 B B 31,3538
c b ¢ 10,12,23,24 ¢ 2,24 c 12,22,28,24,30,34.3% ¢ 12,22,23,24,31,34,36 ¢ 12,22.23,24,31 34,36,38 % € 12,21,22,2,24,31,34,35,36,38
M FH 0 10,12,23,24,33 D 22,243 ] 12,22,23,24,31,33,34,36 [ 12,22,23,24,31,33,34,36 D 12,22.23.24 31,33, 34,36 38> D 12,21,22,29,24,31,33,34,35,38
s |r s IF s {F
INCIOENT siF s |F siF
Pt TRCIOENT
. - PLANT
RCIC ADs* HPCI cs ADS™ SUPPRESSION POOL SERVICE WATER
m COOLING MODE SYSTEM

STATE EVENTS STATE Egs]  [TAE EVENTS AT BENE] [FAE EVENTS

A 31,35 A

(': 10,12,21,22,23,24, nx’;‘s";i"si g : g 34,35 g 12,22,23,24,31,34,36,38 3 a.nnM%

o 10’12'21:512334:31:nlu,gs'_x:u',gg 4] 3 b 34,35 D 12,22,23,24,31,33,34,36,38 ] 2.22.23.3.34.%

s | s|F S| F sir
PRIMARY
AUXILIARY RHRS - STANDBY RHRS — CONTAINNENT
A C POWER SHUTDOWN GAS TREATMENT SERVICE WATER AND REACTOR VESSEL
SYSTEM COOLING MODE SYSTEM SYSTEM ISOLATION CONTROL
SYSTEM
*BLOWDOWN

**CONTROLLED DEPRESSURIZATION
NOTE. SF REQUIREMENT NOT APPLICABLE IN EVENT 38
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COMMONALITY OF AUXILIARY EQUIPMENT AREA COOLING SYSTEM

EQUIPMENT AREA
COOLING SYSTEM

STATE EVENTS STATE EVENTS STATE  EVENTS STATE EVENTS STATE EVENTS
A A A % A A —_
B8 8 24,31 8 P 3 8
C  10,12,21,23,24,34,36 €12,22,23,24,31,34,36 o 38 € 12,22,23.24,31, 34,36, 38 c 22,34,36
0 10,12,21,23,24,33,34,36 D12,22,23,24,31,33,34,36 0 38 D 12,22,23,24,31,33,34,35,38] | U 22,34,36
_L S | F
ru'ncnosfﬁ r —L =
DETECTION | RHRS - RHRS - |
RCIC LCIRCUITRY ;  { LPCI cs SHUTDOWN SUPPRESSION ' ADS HPC
I COOLING MODE
POOL i
HPCI COOLING MODE
L -
STATE EVENT
A 38
B8 38
c 38
[~ =~ INDICATES THAT SYSTEM IS D 38
| INCLUDED IN COMBINATION
| | BuT DOES NOT REQUIRE |
INCIDENT DETECTION

THE AUXILIARY

NOTE - SF REQUIREMENT NOT APPLICABLE IN EVENT 38

CIRCUITRY

HPCI
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COMMONALITY OF AUXILIARY PLANT SERVICE WATER SYSTEM
PLANT
SERVICE WATER
SYSTEM
iTA‘I‘E 213 VENT iIAﬂi EVFﬂ[s :TATE 3138 EVENTS
8 243 ™ 24 B 31,38
c 12,22,23,24,31,34,36 C 24,343 C 10.12.21,22,23,24.31,34.36 38
[s) 12,22,23,24,31,33,34,36 2] 24,34,36 D 10,12,21,22,23,24,31,33,34,36,38
S |F s |F
STANMDBY AC EQUIPMENT
LPCI POWER AREA
SYSTEM COOLING
SYSTEM
T T
STATE EVENTS STATE EVENTS %
A A 38
B B 38
[ 12,22,23,24,31 J34,36,38 c 38 1
D 12,22.23,24,31,33,34,36,8 ] i3
T -,

RHRS

SUPPRESSION POOL

COOLING MODE

SHUTDOWN COOLING

RHRS -

MODE

NOTE: $F REQUIREMENT NOT APPLICABLE IN EVENT 38.
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COMMONALITY OF AUXILIARY A-C POWER SYSTEM

AUXILIARY
AC POWER SYSTEM

[STATE EVENTS [STATE EVENTS STATE EVENTS TATE EVENTS STATE EVENTS
R 31, 35, 38 A 35 A A A 2431
B 31, 35 38 B 35 B 39 B s B8 24,31
C 10,12,21,22,23,24,31,34,36,38 c 34,35 C c 10,12,21,22,23,24,31,34,36,38 c 12,22,23,24,31,34,36
D 10,12,21,22,23.24,31,33,34,36,38 D 34,35 D 39 D 10,12,21,22,23,24,31,33,34,36,38 D 12,22,28,24,31,33,34,36
s|F sl s|F s|F
RHRS ~
PLANT STANDBY GAS STneY EQUITHENT SUPPRESSION
SERVICE TREATMENT ¢ Q-{rJR col PooL
WATER SYSTEN ONTROL OLING COOLING
SYSTEM SYSTEM SYSTEM MODE
STATE EVENTS STATE EVENTS STATE EVENTS STATE EVENTS STATE EVENTS STATE EVENTS
A 35 A A A A A 38
B 35 B ] B B B 38
c 34,35,36 c 10,12,21,23,24,34,36 c 12,22,23,24,31,34,36 c 22,34,36 c 12,22,23,24,31,34,36,38 c 38
D 33,34,35,36 o} 10,12,21,23,24,33,34,36 D 12,22,23,24,31,33,34,36 D 22,34,36 [} 12,22,23,24,31,34,36,38 D 38
S|}F S|F s IF
: ADS': HPCY
L-J
siF S|F S|F
CONTROL ROOM RHRS RHRS ~
HEATING, VENTILATING HPCI RCI s SERVICE SHUTDOWN
AND AIR CONDITIONING cie LPCi ¢ WATER COOLING
SYSTEM SYSTEM MODE
* BLOWDOWN

NOTE: SF REQUIREMENT NOT APPLICABLE IN EVENT 38.
 — =} INDICATES THAT SYSTEM IS

L d

INCLUDED IN COMBINATION
BUT DOES NOT REQUIRE
THE AUXILIARY
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COMMONALITY OF AUXILIARY RHR SERVICE WATER SYSTEM

RHRS -
SERVICE WATER
SYSTEM

STATE EVENTS
A

B

c 12,22,23,24,31,34,36,38
o 12,22,23,24,31,33,34,36,38

S F

RHRS -
SUPPRESSION POOL
COOLING MODE

NOTE: SF REQUIREMENT NOT APPLICABLE IN EVENT 38.

STATE EVENTS
A 38
8 38
C 38
D 38
RHRS ~
SHUTDOWN
COOLING MODE




DUKE UPDATED FSAR Revision: 24
ENERGY OPERATIONAL SAFETY ANALYSIS Figure: 15A-37
\ ¥ ® APPENDIX 15A FIGURES
Page: 1of1
COMMONALITY OF AUXILIARY SUPPRESSION POOL STORAGE
SUPPRESSION POOL
STORAGE
{PASSIVE)
STATE EVENTS STATE EVENTS STATE EVENTS STATE EVENTS STATE EVENTS
A A A 24,31 A A
B B B 24,31 B B 24,31
C 10,12,21,23,24,34,36 C  12,22,23,24,31,34,36,38 (o} 12,22,23,24,31,34,36 C 22,34,36 C 12,22,23,24,31,34,36,38
D 10,12,21,23,24,33,34,36 D12,22,23,24,31,33,34,36,38 N 12,22,23,24,31,33,34,36 D 22,34,36 D12,22,23,24,31,33,34,36,38
PRIMARY
HPCI RCICS CcS CONTAINMENT
LPCI (PASSIVE)
STATE LVYENTS |
PRESSURE A
RELIEF ADS* HPCA B
SYSTEM C 12,22,23,24,31,34,36
D 12,22,23,24,31,33,34,36
S F
+ BLOWDOWN ADS**

** CONTROLLED DEPRESSURIZATION

NOTE: SF REQUIREMENT NOT APPLICABLE IN EVENT 38.
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