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A Study on the Consecutive Failure Due to Deterioration in Surge Arresters
of the Offshore Wind Farm
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Abstract - One of the ways to improve the stability of power facilities used in power systems is to use power surge arresters
and to protect against transient overvoltages and surges in normal operation. Also it is important to reduce the impact of
lightning strikes because lightning can create overvoltage in the grid of the wind turbine and affect power quality. So This
paper analyzes the effects of overvoltage and adjacent turbines due to single strike and multi strike to ground impedance
changes when the surge arrester is deteriorated in a wind power farm.
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Fig. 1 Configuration of Offshore Wind Farm
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Fig. 3 Multi strike lightning
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Table 2 Multi strike lightning function
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Fig. 4 When the ground impedance at 4.4Q, the lightning
overvoltage during arrestor deterioration of WT4
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Fig. 5 When the ground impedance is 4.4Q and the
arrestor deterioration during in WT4, the lightning
overvoltage of WT1
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Fig. 6 When the ground impedance at 132, the lightning
overvoltage during arrestor deterioration of WT4
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Fig. 7 When the ground impedance is 13Q and the arrestor
deterioration during in WT4, the lightning overvoltage
of WT1
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Fig. 8 When the ground impedance at 402, the lightning
overvoltage during arrestor deterioration of WT4
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Fig. 9 When the ground impedance is 40Q and the arrestor
deterioration during in WT4, the lightning over-
voltage of WT1
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Fig. 10 When the ground impedance at 4.4Q, the lightning
overvoltage during arrestor deterioration of WT4
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Fig. 11 When the ground impedance is 4.4Q and the arrest Fig. 14 When the ground impedance at 402, the lightning
or deterioration during in WT4, the lightning overv overvoltage during arrestor deterioration of WT4

oltage of WT1

o (fle windfarm pis; svar t) VE1A V3B vEIAC
e ) coan v ovae T 39 15 syl mAguEast 4089 1 Wil 09 dst
J9 12 9F7] FJAJuHEAVE 1339 uf WT49] ul=]7] A5t Al WT19] HE et
Al EE st Fig. 15 When the ground impedance is 402 and the
Fig. 12 When the ground impedance at 132, the lightning arrestor deterioration during in WT4, the lightning
overvoltage during arrestor deterioration of WT4 overvoltage of WT1

100
[kVE
2 e b e

50

-50

. L . B e 70 e s e D saatal i i

Jd 13 9] FRAYuEA} 1389 o WT49 1=y ¥st I3 16 WT1, WT49l mF7] g8t Al WT4o] T AEgto]g
Al WT19 Y Theot WA Al WT49] U] aEef

Fig. 13 When the ground impedance is 13Q and the Fig. 16 When the lightning arrester of WT1 and WT4
arrestor deterioration during in WT4, the lightning deteriorates, the lightning strike overvoltage of WT4
overvoltage of WT1

B} B} ) 44 8

7} B gaigo} MYlse 2E 0 Y IREYe Hlaskich

FRAYUEAE 40002 &Y 519 WT4o] B AEZHo]H9} B =HoA] FiAl ZEERTK| oA 877 delEae o

dEl SEeiolAS QSIS w U HAES HSIEn g gmus wal) e By Aselold et HE| AE

WIeE HE YR SR O, ] 2ElolAR s dns o3 ugmip on ske o B0l GBS AN,
shi O Yg Ao] dxAT WTie uFr] gstz Qlal Al ABHoA AT WT4o) mEyyt Qe Bl AEzglo]
715& d4dsto] R Feto] ovoll 77k 3 Yz Al 079 "X QuEAsrt 4009 o wT4o] ZAg

=

1268



30
V]
- e T E T [EEER

L T S T

v st seatt e sr iy srntisar sl se g er it ey et sv g sl s sy

cagedersrenitere s padttens s pncilenes padb e e ere s codiben s e Mo s e b e eib s pria g

-30

0 2 a
(file windfarm.pis; x-vart} v:33-14 w3318 wi33-1C

O™ 17 WT1, WT49] mg]7] gak Al WT4o] & AELo|H
YA Al WT19] Y et

Fig. 17 When the lightning arrester of WT1 and WT4
deteriorates, the lightning strike overvoltage of WT1

[ms] 10

100
[k\]
o B T T T S e

50

-50
[ms] 10
file windfarm.pl4; =ovart) vi33-4A w3348 w33-4C

% 18 WT1, WT49| &7 ¥st Al WT40] HE] AEgol3
YA Al WT49] H=] apEet

Fig. 18 When the lightning arrester of WT1 and WT4
deteriorates, the multi-strike lightning overvoltage of
WT4
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Fig. 19 When the lightning arrester of WT1 and WT4
deteriorates, the multi-strike lightning overvoltage
of WT1
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