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Basic Study on PWR Plant Behavior under the Condition of Severe Accident
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In this paper, we report on the core cooling effect by natural circulation cooling of the primary cooling system in
all core cooling function loss accidents caused by SBO in PWR plant compared with BWR. We also report on the core
cooling effect by using air as the final heat sink in place of the seawater by opening the main steam valve of the steam
generator. On the other hand, we discuss the behavior of PWR plant in the most serious case that the damage such as
LOCA is caused by earthquake and that SBO due to the subsequent tsunami causes the reactor isolation and all function
of reactor core cooling system loss. That is the case that LOCA and SBO occur in superimposed manner. We can show
the results from the simulation experiments that, in PWR plant, even if it is fell into the reactor core cooling function
loss due to SBO, natural circulation cooling can keep the reactor core cool down as long as the feed water is supplied to
SG by the turbine-driven auxiliary feed-water pump and also that the cooling effect of even more is expected by
ensuring the heat-pass to the atmosphere by opening the main steam valve. We also clarify the plant behaviors under the

condition that LOCA and SBO occur in superimposed manner in PWR through the simulation experiments.

Key Words : Nuclear Power Plant, Safety Assesment, Sevior Accident, Sevior Accident Managemnt, Plant Behavior in
Sevior Accident, PWR Plant Simulator
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Fig.1 Overview of ultimate heat sink under SBO accident in PWR®
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Fig.3 Time variation ot the temperature ot the fuel and the tuel cladding from the occurrence ot SBO in Exp.1
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Fig4 Time variation of the water level in SG from the occurrence of SBO in Exp.1
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Fig.5 Time variation of the water level in RV from the occurrence of SBO in Exp.1
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Fig.6 Time variation of the temperature of the fuel and the fuel cladding from the occurrence of SBO in Exp.2
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Fig.7 Time variation of the temperature of the fuel and the fuel cladding from the occurrence of SBO in Exp.3
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Fig.8 Time variation of temperatures of the RCS from the occurrence of SBO in Exp.1
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Fig.9 Time variation of temperatures of the RCS from the occurrence of SBO in Exp.2
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Fig.10 Time variation of temperatures of the RCS from the occurrence of SBO in Exp.3
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Fig.11 Time variation of temperatures of fuel and fuel cladding from the occurrence of SBO in Exp.4
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Fig.12 Time variation of temperatures of fuel and fuel cladding from the occurrence of SBO in Exp.5

WIZ Fig13 121%, Z OREOIFNANM Oz~ T . RIR LIFNAKNLOZ L, LOCA I X 2 %mEMRZ W
W R DR ISR B, ZHUT L5 T Fig 12 (IR TREL BB IR O 287 ERNE L0 TH S,
FFPRAAR SR O HEH A D A& E (ECCS @ Emergency Core Cooling System) EENC & 0 fFP/KAZLITEEIE
L, ZOFWNKRMOEIEIZ X > TREHEE IZW S 7 AR T L, JFOITRIRIREE 2 MR S 4722y, £ D% SBO %8
AL L > TETOFHERERERLIIZ LY, PR EOME R, Fig.12 OREL BREWFEEIRER(L L 7ro 7z
HLOTHD.

10

R \
/

\

é o | \\‘
T LN
G>J -2 =
-

4

-6

-3

10

1000 2000 3000 4000 000

Time (sec)

Fig.13 Time variation of water level in RV from the occurrence of SBO in Exp.5
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Fig.14 Time variation of temperature of fuel and fuel cladding from the occurrence of SBO in Exp.6

WIZ, HIFERIZ L D LOCA A% OHEKIC K % SBO 5842 F TORFHOE N FHGERARFEIZ ER A2 4 U5 M
SONTOFEBR T, T725 1000cm® D LOCA 73%4E LTS 60 4312 SBO & SHIZHAD T I 2 b— 9 Uik
RATOWTIRA D, Fig 15 [T RS IR ORFZ (b2 R LTz, X5 SBO 7233842 L THH LOCA 73
AT D E TORMEEMIL, Fig12 28 L7z LOCA 34005 30 05 ICHEIZIC X D SBO WAL= & L7-FER S
LRBROFI 1200 28D Z Lo oT-. ZOFER LY LOCA BNRELTHH SBO N Z D £ TORHDZEIC X
LIREHEIE £ CORMIFRICHEIL N2 E ¥ bo 7.

2000

1500

1600

1

Temperature of fuel cladding ’_/
Temperature of fuel N /

1

1

Temp . (C)

1/ 3 SBO

EEERRERE
[
\</

1000 2000 3000 4000 5000 S000 TOOO
Time (sec)

Fig.15 Time variation of temperature of fuel and fuel cladding from the occurrence of SBO in Exp.7
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