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Revaluation of Tsunami Risk at the Site of Ulchin
Nuclear Power Plant
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Abstract [] In the past, safety assessment on the site of Ulchin Nuclear Power Plants against tsunamis was
carried out with probable maximum earthquake magnitude and related tsunamigenic fault parameters. Recently,
however, based on the seismic gap theory, some seismologists warned about earthquakes of larger magnitudes
than had been expected. In this study, we revaluated tsunami risk with a finite difference model based on linear
and nonlinear shallow water equations. Firstly, we simulated the 83 tsunami and compared the calculated water
surface profile with the observed wave heights. Secondly, we evaluated the rise and drop of sea water level at the
site of Ulchin Nuclear Power Plant with fault parameters of the past 83, 93 tsunamis and some dangerous faults.
Finally, we showed that the cooling water intake facility of Ulchin Nuclear Power Plants would be safely
operated in disastrous tsunamis.
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Table 1. Summarized result of past researches on nuclear power plants($h= 8 F A}, 1991, unit: m)
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Fig. 1. Computational domain of tsunami simulation.

Table 2. Grid system and governing equations
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Fig. 2. Initial surface profile of 1983 East Sea Tsunami.

ARY HAYF 3213 Bt AAekAlS(Manning
o] wl@ASF ) PO 00258 L3It Fg. 3& 1983
ST E AR Do] AAGE o) AUYA == FE F
8 A&, Fig. 4= Fig. 39| ZF A3 A 9] 4-9¥3E
Bel Roltt. AA (a)~(dye A7} vlaE 77k 9
ol 3lo] art wa Bgo] 71 A1yt A Bgs
£ 9A3 ot AR (e)~Gre D A=E AR, &
A 5o gl ol HEo| i FagE & 4= Ut

1983 B3l A zsdel 23 JYee] Ao HY
da PE FAHY )49 Wsk= o Fig. 5, 634 &
t}h A el HEArt S9E I A eskr) o
Fol| AR 490l 7152 Hol A FAT HuE H
I HLE Eol@FAHFAL 1917 F 4 md A
7teA AXE Hu49) 42 mE BEE Ao g By
=3

=z

J.ETNHHEEX|0f CHEH X E

B Aol A4 thagl SHLAR X (Fig. 7)9] Z|Z3)
Uol] 23t 31 35T HA 5P AL 3
7F o dEe 2 19833 FElEH AW Y BE(Aida
Model-10; A8/, 1984), 1993\ E-3lx TdA]els)] 22|

Honshu

Y (lat.)

128 128 130 131 132 133 134 135 136 137 138 133 140 141 142
X (lon.)

Fig. 3. Locations where water levels were displayed in Fig. 4.
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Fig. 4. Time histories of water level at locations (a)~(i).
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Fig. 6. Time history of water level at the center of Imwon Har-
bor(1983 East Sea Tsunami).
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Fig. 7. Bathymetry of ulchin nuclear power plant site(Region-E).
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Table 3. Parameters of seismic gap faults(3+=-A A2 HA 7]1& 9, 1997)

w 0 U Mo u 2
EHE) @) @#Ab

ARATHS M L
kEa arZ)  (km)
83 195

7.9 140

7.8 100

72 70

7.5 70

75 N30 E 6 39.6 4.5 40 E
50 N20° E 5 13.1 3.7 35 E
50 N20° W 4.1 79 3.9 45 E
20 N27° E 2 12 43 45 E
40 N42" E 32 31 3.7 20° E

) Mo: 107 dyne - cm
u: 10" dyne - cm
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Table 4. Water level rise and drop at the intake channel of Ulchin Nuclear Power Plant
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TR AJAE @Al AHY Faule Fault Fault Fault Fault
Rise(unit: m) +1.7 +1.2 +0.5 +1.2 +0.7 +0.5 +0.6
Drop(unit: m) -14 -1.4 0.4 -14 -0.5 -04 -04
Table S. Safety margin of pump intake(Ulchin NPP, unit: m)
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