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15A Plant Nuclear Safety Operational Analysis (NSOA)

The information in this appendix of the reference ABWR DCD, including all subsections,
tables, and figures, is incorporated by reference with the following departures.

STD DEP Admin
STD DEP T1 2.14-1 (Figure 15A-7)

The hydrogen recombiner requirements elimination was provided in ABWR Licensing Topical
Report NEDE-33330P “Hydrogen Recombiner Requirements Elimination,” dated May 18,
2007. Figure 15A-7 is incorporated by reference from the LTR.

15A.6.2.3.11 Control Rod Worth Control

Any time the reactor is not shut down and is generating less than 20% power (State D), a limit
is imposed on the control rod pattern to assure that control rod worth is maintained within the
envelope of conditions considered by the analysis of the eentrofrod-drop-aceident rod

withdrawal error (1-4).

15A.6.3.1 General

The safety requirements and protection sequences for moderate frequency incidents
(anticipated operational transients) are described in the following subsections for Events 7
through 22 23, 26,27, 38-40, 44, 45, 48, and 49. The protection sequence block diagrams show
the sequence of frontline safety systems (Figures 154-12 through 154-27). The auxiliaries for
the frontline safety systems are presented in the auxiliary diagrams (Figures 154-6 and 154-7)
and the commonality of auxiliary diagrams (Figures 154-65 through 154-70).
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EVENT 8
LOSS OF PLANT INSTRUMENT
OR NITROGEN SUPPLY
SYSTEM
STATESA,B,C,D

STATES A, C | STATESB, D

STATES C, D STATES A, B
PLANNED
CONTINUEDR.Q
OPERATION FIGUR
HIGH PRESSURE
\?V%’TE?\IMSSC’:'SX‘GL REACTOR LIFTS VALVE PRESSURE RHR
—|  PROTECTION TRANSFERRING _ RELIEF SUPPRESSION
SOLENOIDS SYSTEM HEAT TO SYSTEM POOL COOLING
LOSE AR SUPPRESSION
POOL
s s|F s[F
INSERT
CONTROL —] ggk‘,?&siga PRESSURE EXTENDED
RODS RELIEF CORE COOLING
S
SCRAM
Figure 15A-13 Protection Sequence for Loss of Plant
Instrument or Service Air System
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EVENT 12
ISOLATION OF ALL MAIN
STEAM LINES
STATES C AND D

STATES C, D STATE D

STATEC

PLANNED
OPERATION CONTING
SHUTDOWN 2R
COOLING F'GUR
SCRAM SIGNAL
REACTOR WHEN 3 MAIN PRESSURE RECIRCULATION
PROTECTION  |— RELIEF
SvSTEM STEAM LINES SYSTEM PUMP TRIP
CLOSED > 15%

S|F S|F S|F

INSERT
SRV Sihen [ couTeo:
RODS RELIEF CONTROL
S|F
HIGH PRESSURE HIGH
LIFTS VALVE PRESSURE
TRANSFERRING TRIP
SCRAM HEAT TO
SUPPRESSION
POOL

Figure 15A-17 Protection Sequences for Isolation of All Main Steamlines
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STATE D

EVENT 14
LOSS OF A RWATER

STATES C AND D

REACTOR SCRAM CONTINUER.Q
PROTECTION  |—— ON LOW FIGUREEf5A-64 4

SYSTEM LEVEL

S

CONTROL
ROD DRIVE
SYSTEM

S

F

SCRAM

Figure 15A-19 Protection Sequence for Loss of All Feedwater Flow
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EVENT 16
FEEDWATER CONTROLLER
FAILURE — RUNOUT OF ONE
FEEDWATER PUMP
STATES C AND D
OTHER
FEEDWATER
PUMP IN
OPERATION
M EA FEEDWATER gﬁEgES
LEVEL 8 TRIP —— CONTROL —
= SVSTEM FEEDPUMP
FLOW
S|F S|F
OPERATOR
TUTRR?'PNE CONTROLS FEED
FLOW
P
CONTINUELD.QN ACCEPTABLE
FIGUREEBA-24 4 STEADY STATE
OPERATION

Figure 15A-21 Protection Sequence for Feedwater Controller Failure —Runout of
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EVENT 41
TRIP OF ALL RIPs
STATES C AND D

STATE D
HIGH WATER
LEVEL L-8 NOT
PLANNED REACHED
OPERATION
HIGH WATER
LEVEL L-8
SCRAM ON RECIRCULATION REACHED
LOW CORE — FLOW CONTROL
Low ¢ W CONT OPERATION
IN STATE C
S|F
SCRAM __| REACTOR ] TURBINE
SIGNAL PROTECTION L-8 TRIP
SYSTEM (RPS)
e TRIP OF FEEDWATER S| F
FEEDWATER —] CONTROL
PUMPS SYSTEM
CONTROL ROD S|F PRREESL?:FRE
DRIVES (CRD) SYSTEM
CONTINUED.ON STF
S|F FIGUREET5A-64)

SCRAM

PRESSURE

RELIEF

Figure 15A-48 Protection Sequence for Trip of All Reactor Internal Pumps (RIPs)
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EVENT 46
PRESSURE REGULATOR
FAILURE — CLOSURE OF ALL BYPASS
AND CONTROL VALVES
STATES C AND D
| STATED STATED
al
CONTINUER.Q
FIGUREEI5A-64 )
MAIN STEAM HIGH NEUTRON HIGH FLUX
PRESSS\[(J;EETAEL'EF INSTRUMENTATION [—PRESSURE MONITORING  |— SCRAM
SYSTEM TRIP SYSTEM SIGNAL
S|F STF S | F
REACTOR
PRESSURE TRIP OF PROTECTION
RELIEF FOUR RIPs SYSTEM
S | F
CONTROL ROD
REACTIVITY DRIVE
CONTROL SYSTEM
S|F

Figure 15A-53 Pressure Regulator Failure—Closure of All Bypass Valves and
Control Valves
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CONTINUED PROTECTION
SEQUENCE FOR CORE AND
CONTAINMENT

NUCLEAR BOILER
INSTRUMENTATION
SYSTEM
NON ESF
_________________________________ }
|
| | MOTOR
FEED PUMP
HPCFg CHPC :
CONDENSATE
| | PUMPS
I
_________________________________ .
INITIAL
CORE
COOLING

RHR, SUPPRESSION
POOL COOLING

RHRg SUPPRESSION
POOL COOLING

RHRc SUPPRESSION
POOL COOLING

EXTENDED CORE
AND
CONTAINMENT
COOLING

PLANNED OPERATION WITH
RHRS SHUTDOWN COOLING

Figure 15A-64 Protection Sequence for Core and Containment Cooling for Loss of
Feedwater and Vessel Isolations
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Figure 15A-69 Commonality of Auxiliary Systems—Reactor Building Cooling
Water System (RCWS) (Continued)
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