$46E  H561:0009-0018
20254F 12 A

HL AR O M

Power Capacitor & Reactive Power Compensation

DOI:10.14044/j.1674-1757..pcrpe.2025.06.002

+500 kV HRtR RSB T BEEFEHTEMR

Ty
BRI [ 37 K2Rl S 285540, MORAIE U5 2600)
i B AAWMBARETETIUT, 25 RBRSE PR A8 E R K T 0 F Bk
R34 )R BLAIE K B R AR IEAT . LFAAT I £500 kV Bk A Kb X 4 RS
477 XA 1L HP12/36 A8k 55 e A S ad b R R a6 A 4 545 A AR A T it & R 4F
WAL 47 %L W R R T T B e AF i & R A 49 3R AT K TR b R R 2 ik, A5 A
X — W, AT T RSt L B F R a2 b R AT RS R AT R e, R BT A
RERBARL TG T RE AR LR BT ST SHMMATF KRR A S
H Aot B E 3L
KR AR Tl vk BFd v E; TSR E; HELAK
Simulation Study on Lightning Overvoltage Characteristics of +500 kV DC Filter
ZHANG Yaoyue
(ANU College of Business and Economics, Canberra 2600, Australia)
Abstract: Under lightning strike conditions, direct current transmission lines can cause overvoltage in the
neutral area of converter station, greatly affecting and threatening the safe and stable operation of equipment
(with DC filters in particular)of neutral area. In this paper an electromagnetic transient simulation model is
set up to investigate overvoltage characteristics, fousing on a typical fault overvoltage event and its properties
in the pole IT HP12/36DC filter in the full-voltage operation mode of the DC bipolar ground return system at
a £500 kV converter station. It is concluded that the overvoltage is a non-standard type of power frequency
overvoltage between power frequency overvoltage and operating overvoltage. Based on this conclusion, the
influence of such factors as creepage distance calculated voltage , lightning withstand voltage and operating
withstand voltage on overvoltage is analyzed, The type selection requirements for DC filters and their
supporting insulator are proposed. This has reference and inspiration value for the selection of transient
rated values and key parameter optimization of filters and lightning arresters.
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Fig. 1 Schematic diagram of DC filter configuration
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Table 1 Parameters of DC filter

o QI
HP 12/24 HP 12/36

SRl E A 2 2
PRI/ He 600/1 200 600/1 800

Ci/uF 1 1

Li/mH 23.419 12.923

Co/uF 4.524 1.876

L,/mH 11.683 22.69

R2 HP12/24 LEH=E R IHLZFESSH
Table 2 Transient parameters of HP12/24 L, reactor and
support insulator
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Table 3 Transient parameters of HP12/36 L, reactor and
support insulator
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Table 4 Parameters of neutral busbar elements
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Table 5 Design value of insulation margin
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Fig. 2 Schematic diagram of overvoltage DC filter
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Fig. 3 Overvoltage fault recording waveform diagram
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Fig. 4 Equivalent model of DC filter
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Fig. 5 Simulation result waveform of L, line-to-ground voltage on the low voltage side
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Fig.7 Voltage waveform at maximum L, line-to-ground voltage on the low voltage side
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Fig. 8 Dischagre waveform of arrester
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Table 7 Test result of 022LB arrester
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Table 8 Withstanding voltage test result of insulator
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Table 10 Switching voltage test result of insulator in
humid condition
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Table 11 Power frequency flashover test result
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Table 12 Simulation results comparison of switching
overvoltage for the same type of reactors
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Table 13 Simulation results comparison of power
frequency overvoltage for the same type of reactors
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