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Abstract

Taiwan is an island located in the subduction zones around the rim
of the Pacific Ocean, it is important to understand how the tsunami may
affect the NPPs close to the shoreline due to its potential threat.
Consequently, a proposal for three-year duration is presented in order to
establish a probability model on predicting the propagation and
inundation of possible seaquake-induced tsunami around the area of
NPPs. The possible tsunami events are simulated numerically based on
the fault movements of the Manila trenches. The foci are mainly paid on
evaluating the influence of tsunami faced with the Maanshan NPP.

Based on the results of the first year, the coupling model which
combined two-dimensional and three-dimensional modules is built, so
that the model can calculate the physical processes with more real
characteristics of tsunami (i.e., wave height, wave direction and wave
form) and at the same time with reasonable computational efficiency
and accuracy. Then, the some important structures on the Maanshan
NPP are constructed in the three dimensional model and ten tsunami

scenario is successfully simulated.



Keywords: Tsunami, Numerical simulation, Nuclear power plant
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4 3% 78 kg [2]

A4 2, A ~
¥ - AR

i el 3

A BALEAM (&)

G i
(m) (#)

£ H D 11.17 235 27.8
.

2 EEN I 13.66 25.7 28.0
“

T i 15.30 26.0 28.2

9 iR 15.84 25.2 27.3
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B ¥
(m) (4)
$EBENE G 11.01 23.0 26.2
3 (99%) (-05 4 ) (-1.6 )
EFEM Y 8.67 27.7 33.2
7 (63%) (+2.0 4 ) (+5.2 4 )
Tou gk 8.14 27.8 32.7
(53%) (+1.8 4 ) (+45 %)
IS =S 8.34 27.5 335
(53%) (+2.3 4) (+6.2 4 )
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11.48 27.3 31.3
BRI B
(72%) (+2.1 4) (+4.0 »)
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Aok T 977 c AP TP ETEGF Y BamicE RN 3
MOST - TUNAMI {= COMCOT - 4 ®| % Tanaka i fv Goto i - 12

T oo e s ARG BT - 3R e

1. MOST
MOST (the Method of Splitting Tsunami ) &_d & 4c - < & #pg8
B oenfic @ 5N [11, 12] 0 2o 6 4 NOAA eja XR B 9 % 3 A ¥t
2[13] - MOST H - B¥ MfiHArd T g2 m 4 8~ pjaixy
ByEer e e o p 5N @ % Okada [14]e0%Tk Hio e Hiiktis v 4
OB AR A T RN R S BN T g B

v Shuto [15]:2 3% 2 b 7 BCEAFHOITE TG UL & JF B4 o

2. TUNAMI
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175 %% 3 TUNAMI-FI 22 TUNAMI-F2 f # 0 i 38 4 w8 [16] - 3ot 4

PR AR hABER > X0 5 M R TR -
FRE TR R o M HCE LN A BV ORCERAT R Y R iR A vh D
EAE R 0 e 0 & UNESCO [17]% Imamura et al. [16] 5 #3+

g o PR TR AR Y T AR KR A

43



BH e d s A ke imd B Eadd] 3 4258 ¥ MOST 4p i1 >

R LSRR R AN S A R TR N A 2k
o ¥ b TR BB A e YR Y UL L ZEFVE o
3. COMCOT

COMCOT ( Cornell Multi-grid Coupled Tsunami Model ) # & i
FAERE2E B AERE RS P KBEHATEE o
FrIREEES N I KRR RR T RS E RfER
MAr2ba R R 2 ARt > A E g U E R NP E
AR E RIS S AR L IRF S AT 2 40 1992 Flores
Islands tsunami[18] ~ 2003 Algeria Tsunami[19]4= 2004 Indian Ocean
tsunami[20] > 2%+ COMCOT 3 # #.2. i o

BAvRk gt B 1 R oA e T F A B
feR BT R Fant s d R B RIrBIFFE oo
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so B o Bt o A0 COMCOT H#03' s A3 F s vd
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%07 - s 2 B S 2 [10]

Goto method

Tanaka method

Governing

equation

Advection term

Conservation

type

Non-conservation

type

Friction term

Manning type

General friction

type

horizontal eddy

viscosity term

Introduced if

necessary

Introduced
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207 s R Z8kE S 2 (F)

Goto method

Tanaka method

Numerical

scheme

Alignment of

variables

Staggered scheme

Staggered scheme

Pressure term

Leapfrog

Leapfrog

Advection

term

1st-order upwind

difference scheme

with accuracy of

1st order

Lax-Wendroff
scheme with
accuracy of 2nd

order

Friction term

Approximated

implicitly

Approximated
explicitly (time

forward )

Horizontal
eddy viscosity

term

Approximated
explicitly (time

forward )
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1. #N@A
*3tF % * COMCOT (COrnell Multigrid COupled Tsunami

model ) #53¢ iF 2 kA rdiEd (7 L i1 £ - COMCOT &4 £

-

BE? EF2AERBIRE FIZ - KEBEBrg ED o
COMCOT 2/ 31 2auy % §F A RFP T > B X BRI
* > ® H &4 1086 Hua-lien tsunami[21] ~ 1992 Flores Islands
(Indonesia) tsunami[18] ~ 2003 Algerian tsunami[19] ~ 2004 Indian

Ocean tsunami[20]% § 6% @ “rHs Al eaavd 3 ~ FHERFF -

EFEFRESR AP ETRE FLPR O Y B e

COMCOT #5% & 4 r ™ gk .
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A2 L AT RN o Aot Tk B Al d oh R BIR T 0T AL e

7

(2) ¥ ikfistde B ERR O IRAARL AR E et T R
PrfEdT <~ 2 R A ] R Rehhra o
(3) E kit Va g H TS AR o

(4) BEF R 7 URGLA R R PRETIRE R O AL MR R
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owm - &7 v COMCOT T g = MfciE ficss e 49 7 2x 3 a3t

C WER AR BRI DR D T AT o R 0§ Al B
IHARRFEY R {Heaypd g8 B B R TR
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Navier-Stokes = M fcie ;8 R EWF { FwrnF- T > 8- H 4

17 L A4F R s i Ap MR AE[30] -
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FLOW-3D ¥ - % = &+ CFD ( Computational Fluid Dynamics )
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A2 504 (13)~(16 )97 7r « g Hedr chig I 1+ » 12 FAVOR( Fractional
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510 7k R

RSB SR (R) wE(R) 4 & (B)
No. 1 119.675 22.012 158.3247
No. 2 119.842 21.622 158.3247
No. 3 119.987 21.239 164.0922
No. 4 120.111 20.833 164.0922
No. 5 120.194 20.435 185.3818
No. 6 120.151 20.013 185.3818
No. 7 120.188 19.565 206.4058
No. 8 119.987 19.190 206.4058
No. 9 119.801 18.806 210.5089
No. 10 119.573 18.446 210.5089
No. 11 119.260 18.120 187.5328
No. 12 119.201 17.697 187.5328
No. 13 119.133 17.276 174.5733
No. 14 119.176 16.851 174.5733

No. 15 119.218 16.426 174.5733
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No. 16 119.261 16.001 174.5733
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No. 20 119.389 14.301 167.0528
No. 21 119.511 13.880 161.5047
No. 22 119.654 13.477 161.5047
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case 1 8.0 1,2,3,4 10
case 2 8.0 1,2,3,4 15
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case 4 8.0 5,6,7,8 15
case 5 8.0 6,7,8,9 10
case 6 8.0 6,7,8,9 15
case 7 8.16 5,6,7,8,9 10
case 8 8.16 5,6,7,8,9 15
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case 10 8.0 10, 11,12, 13 15
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