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Fig.1 Wiring diagram of 400 MW offshore wind farm system
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Fig.2 Tower structure and multi-wave impedance model
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Fig.3 Principle of insulator flashover detection
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Fig.4 Peterson equivalent circuit
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Table 1 Volt-ampere characteristic
of lightning arrester

1/kA U/kV 1/kA U/kvV
1 414 10 495
3 440 20 532
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Fig.6 Lightning overvoltage waveforms of both mono-core
submarine cable terminals for different
arresler arrangement modes
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Fig.7 Lightning overvoltage waveforms of both tri-core

submarine cable terminals for different arrester
arrangement modes
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Table 2 Calculative results of lighting overvoltage
for different arrester arrangement modes
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Fig.8 Current waveform of arrester at
end terminal of submarine cable

TR B A bt L R e RAAAS 3 400 kV, (H S T 30 75
R R ZhAE M #5 R FH 7 2 ¢ U U B ok R 2% T 4R
SIFE  (HREE BRI/ T 1 KA, BE S 75 AT 7 26 Pk
B BHAEAR A PR AE AN B v 45 7 o e AL
B 30kV, = 355kV A4,

DLAO1—91 ¢ & F HL 85 3 FH 3 D)) Xof AN [) Hh e 46
S LA Y 32 4 % TR R el A2 R T IR AE
XTT 220 kV HLAE H 48 2 55 e b T A2 WL R 20

o



® ® 0 8 & iR B

F34%

950~1050 kV , AR5 45 Fw] J1 | BV 76 AH i Gk
SRR S 2 A DN 8% T 5 1 R T g o R R 4 R R
TR Y 3 4 2 K- |
32 FFEMEEMmEENE T RENEN

AR SO TS TR 2 M r BELS BT 8 T 2 0 e
JE A3 A How i i fUE KN R R SR R 5 B R
D FLAE R Pl AR KT 4 o 422 i e BELAEL 20 003 T3 op s
HBH A 5.7.10.15 Q 1500 T i 48 09 AR v i e | 1155
gENER 3 iR,

R 3 AEMGEMEATHERTEE
Table 3 Lightning overvoltage of submarine cable
for different impulse grounding resistances
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Table 4 Lightning overvoltage of mono-core
submarine cable for different lengths
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Table 5 Lightning overvoltage of tri-core submarine
cable for different lengths
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Analysis and calculation of submarine cable-overhead line lightning overvoltage
LAN Zhenbo',ZHAO Changwei*, RUAN Jiangjun®
(1. State Grid Electric Power Research Institute, Wuhan 430074 ,China;
2. Anhui Electric Power Research Institute,Hefei 230601, China;
3. School of Electrical Engineering, Wuhan University, Wuhan 430072, China)
Abstract: The transmission line lightning overvoltage of an offshore wind farm is calculated,which is
composed of submarine cables and overhead lines. Based on the structural analysis of different transmission
line parts,a simulation model is established with ATP-EMTP software and the transmission line lightning
influences of arrester

overvoltage 1is calculated for different operating conditions,based on which,the

arrangement mode,tower impulse grounding resistance and submarine cable length on the lightning
overvoltage are analyzed. The calculative and analytical results show:for different arrester arrangement
modes, the lightning overvoltages of both line terminals are always smaller than the main insulation level of
submarine cable;the lightning overvoltage of the end terminal of submarine cable increases along with the
increase of impulse grounding resistance;the lightning overvoltages of both submarine cable terminals are
affected by its length.

Key words: lightning; overvoltage; submarine cable; overhead lines; lightning arresters; grounding resistance;

wind farms; ATP-EMTP; models





