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Tsunami Fragility Evaluation for Offsite Transformer in Nuclear Power Plants
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Abstract : In this study, a tsunami fragility methodology was determined for a probabilistic safety assessment(PSA)
induced tsunami event in Nuclear Power Plant(NPP) site. For this purpose, a fragility evaluation method was presented
using previous external PSA method. Failure mode and failure criteria about major safety related equipments and
structures were determined. Finally, a tsunami fragility assessment was performed for offsite transformer in NPP site. For
the fragility evaluation, structural failure like overturning and sliding and functional failure induced by inundation.
Through this study, it can be concluded that a functional failure according to inundation height was governed total

probability of failure of offsite transformer in NPP.
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Fig. 1. Schematic Overview of a External Event.
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Table 1. Target Structures/Facilities for Tsunami Event

T TEE7)7] vl 31
A

Az
) AL Main Transformer, Start-up Transformer

EtIRG ]

BEAE

EDG Fuel system Emergency Diesel Generator
2 ESWS Essential Service Water System
CCWS Component Cooling Water System

Table 2. Target Structures and Failure Modes for Tsunami Event

)
s
i
[ed
o

. 71—:Léj

N
N
=
ol
)
ojr
)
b
0%
1o

T
i)
o
o

N
N
ojr

Ol
ol
_E

WH]EH Tx
dulot}, 757 vt
I3t} Wg719] 7%
gl o7 Qlalo] W
37} Bk A

b
o

2R
N2
X
rr
Jo
o
=2
do

Su
_O,L‘
&-J
rlr

B %
lo %

2Nk

o] B 7}% i
o

1o
ro

o
=
i)
b

o
9

~

N

>

[

bro rir S
i, e
N 2,
T

2 -

=

v

N

rlr

-

BN

2 r1o r

F
¢

o

o,

N,
Ir

[:O_‘{_:

o

o

Ei&i
T o
X & o
E%joﬁi‘
Z o °F
e
~ S
Lo{fgm
Eﬁﬁl
TR -
w T or
D:O::_\-‘l
O

X =&
nﬁi—ﬁrﬁ
4y or
8%
Loy =
Eoloi
mmm
ol-Jr,l

i

T
=
! [oX
1oz
o =

T
T
o
o
g
E
oé:
rjg
N
D)
i
i
r«O
r_>t
ol
o
X
o
R
>
)
rr
N
o

o] ‘*”L o ojojd 4= Qlrk. whebA =9
g Qato] 7t F4h WA == 7]
sto] algjstojof & Zlo® —&"ﬂr%q’

71718z el AlE o] Hase] #
Wzhre] gl TR A oﬂ
2 Stk o] s 7]‘““
W7 T s Aa7ksAdol

8719} o] ofe] 71718} q-zel
sto] Ed7bs Adul 9l 7} Adnle] s R e
Table 21 7d 2]} Th.

oz

ofr off
> 2 O

1o

.]

ojr
Y
b
14
=2

s

T

Fl

>,
nrd'rlr~£3_

FUIFU o
f
il
_&L_lt

(
=

n £ 32 1
Qo oE 4
4,
5 =
! =
lm r_\‘L o oo
ofN i,
5% o &

ol
o
&

O_Lz

e

4. 22HT[0f Tt F = EIt

N

3l AR vk AR o] AA Fokk Bk 5
Etodct. H ok Hrhs A ST 7154 &40 B
o] R 753k Ao FEQEl A9k |E grlow
AT 29 Mol |= iAol ALY AY)E 154 kV
2 ums}oq SRR 6}% 4L k= 7I71=A A

WAl & 32 HUH 717

o]t}

41 ZIIChA AQlEeL|
AR1a1Re] o3 ALl Aokt B sletel A

A B oA RoUel S Aeslel P £

W 715 el dhet AokE WokE st Bohh

Q] R = A EESTuES
Aol st sllggz o] &4 Heky
Ao 7152 &4 z27] Egol ok W7k F Wy
T ASE -
9] FH-82of ot 4+ ‘?—1’5:!
B TRE &4 Fredel ofst A5G RE &Y T
29)Helkr] 71e A =4 Hepoll st 7154 7 Ml
o TRA A Saegte] oJst Axmlrred &4 T
Sl SAYIAE 7154 =4 Aol o3t Wz 5 &4 Wk




A Dol ofgh eAr A 22k ]e] Feks Bt 21

i |comek oms us in

Structure or

/_ component

hmax
Fd > i
! hmay2
% 1 >
E g :5. g’ g 2/ s % R 7,
i 5 113 AAANAANAAN .
é Fig. 3. Schematic Diagram for Hydrodynamic Force.
D -
. 3HAI%F FEMA Ao A= 71k4)E ©]-851) momentum
fuE T8 5 Qe WS 4 @) 2ol A gt
2l e o (M1t Ymax = gR2(0.125—0.2352+0.1 1(5)2) )
i co
n " o, e
e i =282 ol
Fig. 2. Drawing of offsite transformer. R=9
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Table 4. Input parameter for failure probability evaluation
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