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Seismic Safety Improvement of Yonggwang Nuclear Unit 5&6 by

Increase of Equipment Seismic Capacity

YABAA AT SAeAZ AT 1055

8 o

2 Aol A e o] e ARG HAE S EHsr] At
o] dBYA 56578 F2 77 D FTxEY ARSI wAedEge] AAS A
Atk mAEgRE VRt w& V7 B e A ase] WAAESS S
HA AR g FEEA MY GrkE skl 429 V)7 2 F2Ee A
T AL AR =AY EANEE 2A 4 ol dde) Axbdge aA TEA
24 5 Sl sk 9% 5, 657 4] A9 HAdANIFEEIE 0.3~05g W9 oA
71719 WA S A mavh A Av, o] W 29l e AR e] WilAdeE &
FATE Aol b ZaA Aoz vEhytth Aejdde WldsS 25%, 50% T7HAA
& AT AANIERE 04goll X =ASAN RS 2h2 33%, 46% ZAHE Ao m vEyt

Abstract

The effect of seismic capacity of nuclear facilities on the safety of nuclear power
plants is investigated by the evaluation of the relation between the seismic capacity of
equipment and structures and the core damage frequency(CDF) in the Yonggwang
Nuclear Unit b & 6. The equipment and structures important to CDF are selected and
seismic PSA is performed using various seismic capacities. It is demonstrated from the
results that the increase of seismic capacity of eqguipment and structures can reduce
CDF and, therefore, increase seismic safety significantly. For improving the seismic
safety of the Yonggwang Nuclear Unit 5 & 6, the increase of seismic capacities of
offsite power and diesel generator is the most effective in the PGA range of 0.3g to
0.5g. In case of offsite power, at 0.4g, the increase of its seismic capacity of 25 and 5
0% leads to reduction of 33 and 45% in CDF, respectively.
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3 2. 9% 5657 FEEe AxFGE E4 2IH6]

TEE THERE Am Br Bu  |HCLPF(g)
AgAE AgdE oy ddaE 3.80 0.32 0.33 1.30
AgdE W+ E 22 A Ak akE 2.02 0.19 0.32 0.87
BE21=(PAB, SAB) HA(BWAF) e op& 312 0.32 0.33 1.07
HAsd= HA A 6.15 0.33 0.34 2.01
77184 dE HA A 472 0.29 0.37 1.61
gﬁji;;zg% = HA A 3.88 0.25 0.29 1.59
A HANR Y] s | A duad A A A - - -
HrAdda =gtold 091 0.21 0.27 041

X 3 9% 56357 71719 AAAGE E4 2 Ad Z 6]

717178 s IERE Anm Br Bu  |HCLPF(g)
Off-Site Power - | Generic function 0.30 0.22 0.20 0.16
Diesel Generator >33 | Concrete Coning 1.13 0.36 0.30 0.38
ECW Compression Tank| >33 | Anchorage 1.00 0.35 0.20 0.40
Battery Charger 15 Functional 1.03 0.28 0.28 0.41

Structural 1.54 0.33 0.33 0.52
BCW Chiller . Functional 1.08 0.28 0.27 0.44

Structural 1.62 0.33 0.32 0.56
Regulating Transformer 9.9 | Functional 1.30 0.33 0.30 0.46
ESW Pump 33.98 | Anchorage 1.20 0.29 0.28 0.47
CCW Surge Tank 17.6 | Concrete Coning 2.00 0.41 0.47 0.47
4.16kV Switchgear 6 Functional 1.33 0.33 0.29 0.48
Inverter 138 | Functional 1.37 0.33 0.30 0.49
Battery Rack 23 | Functional 1.46 0.33 0.31 0.51
480V Load Center 55 | Functional 1.50 0.32 0.29 0.54
Switchyard - Generic function 2.33 0.41 0.45 0.55
o - | Piping Break 15 | 030 | 030 | 056
125VDC Control Center 8 | Functional 1.58 0.33 0.29 0.57
HVAC Duct & Support - Generic function 2.06 0.32 0.41 0.62
ECW Pump 372 | Pump H.D bolt 1.85 0.36 0.27 0.65




HCLPF(g) = A,(g)xexp[—1.65(8z+ B8] ()

32004 B kel o] EHUY FEE FAAM BeAdRae] Wil eol 041gzA A
el sl 7 A Aem vegkow v yAddr] A Widee] M & Ao
2y,

3.2 71719 AXH =

71719) ARASEE B Ao 1A ARWHe] Ao er =L 7757 wdL
AA ] kA F FFS HAA G V7SS A ALt Aol REolvt g%
563719 ARXAFA EAME HUA R SR Fokgko] 158 2HAstE AHELS =4
&3 dFE FA @v AR st VVlEe Al AASAT 2Ela ARFHSE

A& Fdste] HCLPEF7} 0.65g= ziste 717158 AAE A AlLetdn) E 32
ARAARA 177449 71717 BEHAT. 2 FelA 29d9e AAnEe 015gwA A
AN 9 02g Rt Ze Aoz Ebyt

4. 71719 WA AA =3}

el A A1& e uleh o] Ao As) WAY 4 Yr wAERY NEE Hxe A2
APz 717 @ FEEY AAAGE ey AR T walEg

A7) GeAE 717 B waEe A g Ag 3 ! -
Fa 77 2 FEEe NAES AAAL W eAEdNEd HAE de A

.

N

(o]

1

|
o
>
>,
>
)
i
ko
N
>

4.1 937171 A4

A AN AAEY wAEFE AL Aol G 7] R FRES E 49 2
oh ol B uhsh ol vAmAsle Wi wANES Y B Ao ekweh

A GFE WAL 7)) P FEE

8%), 2:9119(183%), B4 F=(17.7%), W

A W03 2 MHE FANT20N F0z A Bk o1F A4 A B P

$o) WERE, HOLPF 2 4o 9% 5& % 50 714 upsh 2ok Holq e wise

= = o] 9o HCLPF #% =

A GaE U 4 A £ aradE A7 9 Feme Ga4y 40 waenEa

= 9T 97 G), &9 AAOP),

B4 49a(CST), WEE ABR) 2 wHe F471BOF ddor Ay

of
oL
o
sl
N
rir
N
N
frid
)
ro,
o
>
~
Bl
™
_E
r 2
-
-

ot
o
O,
_H
0
el
N
do
0
ok
£
do
2
>
re
ol
rob
1
N
N
Y
N
v
i
iz
>
N
)



34 A =AERI AEE 779 nANE[6]
7] 7] 8 IARE 7 (Mean) H] 3l

Diesel Generator Concrete Coning 1.95E-06 A=A THA]

ECW Compression Tank | Anchorage 1.84E-06 A EALTEA]

Condensate Storage Tank | Structural Failure 1.16E-06 A=A THA]

Battery Rack Structural Failure 6.11E-07 A=A THA]

ECW Chiller Structural Failure SITE-07 |22} XA EHo R <17
Battery Charger Structural Failure 4. 70E-07 A=A THA]

ESW Pump Anchorage 258E-07 |22k A RAAF RO R AT
Switch Generic Failure 9.29E-08 A=A THA]

HVAC Generic Failure 850E-08 | =AlEA7HA
Instrumentation Tube Piping Break 3.82E-08 A=A THA]

ECW Pump Pump H.D Bolt 3.31E-08 22} A ZAA AR o2 A7
CCW Surge Tank Concrete Coning 2.93E-08 22} A ZAA AR o2 A7
125V DC Control Center Structural Failure 2.38E-08 A=A THA]

416KV SWGR Functional Failure 1.28E-09 A=A THA]

Battery Charter Functional Failure 3.89E-09 A=A THA]
i;iﬁfrTmmmmwr& Functional Failure | 389E-07 | =il&47H4

Regulating

4.16KV SWGR, 480V LC

Seismic Induced transformer & Inver

General Transient
12.8%

0.1%

r
[Igattery Rack
(Structural Failure)
9.3%

Instrumentation Tube

0.6%

0.3%

Seismic Induced LOOP
18.3%

ECW, CCW Surge Tank
ESW Pump
0.7%

HVAC
1.3%

Conden

28 2. AN

Switch (Generic
Function)
1.4%

sate Storage
Tank
17.7%

51—

Diesel Generator
29.8%

125V DC CC (Structural
Failure)
0.4%

Battery Charger

7.2%
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DG: Diesel Generator

BR: Battery Rack
OP: Offsite Power

R

1

ok
1
0.0
0.0

04
0.1

4a2 ‘4ad jo oney

SHA]

o]

7t

=

€]

1.2 1.4 16 18 2.0

1.0

08

0.6
Peak Ground Acceleration, g

™)
S

0.4

0.2

B—6——0 wioincrease

0.0

8E-006

5E-006
4E-006 —
3E-006
2E-006 —
1E-006
0E+000

1E 4. 717

AY/T ‘@injred jo Aousnbai4 ues sAneINWND

N

.?_

71 7171 R

FEUd 56%

R
1

2 Al

o}

2T

1o A
<]
o 7]

=
R

o

7]

T
=

- 7171 =R
- 9% 5 6

7] oot

Rl

RIASRE

™l
S

B4
=7 Ee 7k 2717

)

4l

&

4l

%

=V

R ERIEEI

7], 229

e

™)
S

s
AERIE

H
|

1=7F H A A7k

g

T A=
—1—/3'1’:

R

1

- Hu A EET 02g0 A FE 1.0g7HA

1.0g

Frhe

=
<]

o] x4

S

ol

00
Bo
oy

Ko
JJo

0

e

_12_

195,

Rhis

]

L e = - A =

o]

°]



- EE TR 779 WA es NS A9 mulldd e A= 02g0] dlaiA =
F 5% HE mAEPNEIE Fastd 03ge] HA WIS teiM = oF 30%d =
Aadv. HUARIFEETE 04g olstll M= A9 e WS MAdsks Aol 7t
d mBadol 06g olstel = Aol HATAr e WSS A F7HAT

Aol BatAolrt, 1.0g ol = EE Fa77]19 WilAdss FA7IHEE =
AEGREY] Faso] FrlskAl G
Bl

- 9% 5 657 Ao A HWAR SRR 03~05g FHAA 71719 Wade AR

wH o7 % raEe) WA AUe A
o ALY Pl 2A ARk A FAAAG FFe A7) B pREe fAy

ST
o] A7t Her)ere) AR F4Y) AT APon FAAYL

FaEa

1. Kelly, JM., The Influence of Base Isolation on the Seismic Response of Light
Secondary Equipment, UCB/EERC-81/17, Earthquake Engineering Research Center,
University of California, Berkeley, California, 1982.

2. Hall, D., The Use of Base Isolation and FEnergy-Absorbing Restrainers for the
Seismic Protection of a Large Power Plant Component, EPRI NP-2918, Electric
Power Research Institute, Palo Alto, California, 1983

3. Ebisawa, K., Ando K., and Shibata, K., “Progress of a Research Program on Seismic
Base Isolation of Nuclear Components” , Nuclear Engineering and Design, 198, pp.
61-74, 2000.

43

4 AQA, AN, “AQ 7171 AR Azl wAEFNE VAL 9F BT, B
A58 FA SR E ], 2002

5. AN, ARE, AGH, “RAEF AAEA d@ 94 79 AAAGE BAT, @
AR s AT RS =, pp.110~117, 2003.

6. Q1SHF 9, G 5657 PSA Notebook [9]FAAEA: BE] @583 4879,

_13_



	분과별 논제 및 발표자

