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Research on Resistive Current Calculation Method of MOA Based on RC Network

MA Zhiwei', RUAN Jiangjun', GAN Yan®, ZHANG Chang’, WANG Jian', DU Zhiye'
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China; 2. Central China Grid Company Limited,
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Abstract: Arrester is the most effective measure to prevent lightning over-voltage. One of the most widely used ar-
rester type is zinc oxide arrester. Resistive current is an important basis for judging the health status of zinc oxide
surge arresters. However, due to partial capacitance interference, the current measuring method is difficult to accu-
rately obtain the resistive current from the total current. Taking the 500 kV Zinc Oxide lightning arrester as an exam-
ple,the three-phase arrester resistance RC network model modeled by Simulink module in MATLAB, considering the
arrester section conditions, taking into account the partial capacitance between the sections and the phase-to-phase
capacitance between the phases, can effectively filter out the capacitive component of the total current, calculate the
resistive current. The value of the capacitance of each part in the RC network is calculated by using the finite element
method in Ansys; The resistance value of the RC network is obtained by the high voltage test. In this paper, the AC
high voltage test of 500 kV single section lightning arrester near working voltage was carried out. Without the interfer-
ence between phases and partial capacitance between the various sections, the resistance current of single - phase
surge arresters can be measured directly through the existing measuring instrument. Then obtained the AC resistance
by the voltage applied and the resistive current.
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Table 1 The self-capacitance of each phase pF

CHH

CIZ CI3 C23 C45

CSb C78 C79 089

17.896 0 39133 5.7469

18.056 0  3.898 4

5.8138 18.0130 39346 5.8047
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Table 2 The mutual capacitance between the A phase and

the B phase and the relative capacitance of the B pF

SR 0 1 2 3
4 4817900 175550  0.53855  0.558 46
5 17.62000  0.53800  0.18396  0.206 70
6 2835500 0.55757 020626  0.250 02
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Table 3 The mutual capacitance between the B phase

and the C phase and the relative capacitance of the C pF

L3S 0 4 5 6
7 50.29500 1.75900 0.53955 0.55844
8 18.31700 0.54032 0.18445  0.206 93
9 29.13500 0.56033  0.20730  0.25091
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Table 4 The mutual capacitance between the C phase and

the A phase and the relative capacitance of the A  pF

LSS 0 7 8 9

1 50.211 000 0.338980 0.097 459  0.100 080
2 18.258 000 0.097 337  0.028 751  0.030 150
3 29.014 000 0.099 941 0.030 146  0.032 148
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Table 5 Test data table
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Fig.7 Portable lightning arrester charged tester
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Table 6 Portable device measurement data

MIEAR i PR MRt sy
{H/kV AE/mA WEH/mA  PIE(E/mA pF
104.4 1.480 0.115 0.113 44
106.2 1.503 0.123 0.118 44
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Table 7 Three-phase lightning arrester simulation results
HAEL AR IL/mA AASAC) BRI /mA
AR 1.059 84.69 0.138 70
B#H 1.040 86.14 0.098 96
CHH 1.057 87.68 0.060 43
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