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Fig.1 Soil electrical parameter frequency characteristic
test circuit and test platform
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Fig.3 The frequency characteristic test results of soil
electrical parameters
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Fig.4 Variation of soil polarization intensity after applying
and withdrawing constant electric field
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Fig.5 Reliability verification of test results
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Table 1 Deviation of the simulated waveforms from the
original waveforms at different N and T values

(16)

Tlus N IREWE% B mEEA
100 10 2.92 0.07
100 20 0.05 0.01
100 40 0.01 <0.01
200 10 3.42 0.22
200 20 3.00 0.07
200 40 0.12 0.01
400 10 26.20 0.38
400 20 4.01 0.23
400 40 3.03 0.07
400 400 <0.01 <0.01
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Fig.7 The test waveforms at the instant of excitation
application and after 1 min
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Fig.8 Frequency characteristics of electrical
parameters of soil A and soil B
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Fig.9 Measurement and calculation of
soil impulse response
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Fig.10 Comparison of measurement and calculation of
impulse response under different current waveforms
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Validation of frequency-varying characteristics of soil electrical parameters and
their applicability in impulse response

WANG Qirui', LI Chun’, WANG Fengrun’, ZHENG Zhihui’, WU Tian', LU Hailiang’

(1. College of Electrical Engineering and New Energy, China Three Gorges University, Yichang 443002, China; 2. China
Southern Power Grid Co., Ltd. Ultra High Voltage Transmission Company Electric Power Research Institute, Guangzhou
510663, China; 3. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)
Abstract: There is a great difference between the transient response characteristics and the power frequency response
characteristics of the grounding device under lightning strike. Its grounding impedance decreases under the action of soil
impulse characteristics. In this paper, a test platform for the frequency characteristics of soil electrical parameters is built, and
the frequency characteristics of soil electrical parameters are tested based on the quadrupole method. The real part of the
relative dielectric constant of the soil and the change rule of conductivity are obtained. Meanwhile, the accuracy of the test
results is verified in this paper by using the frequency domain relationship between the conductivity and the real part of the
dielectric constant. Combined with the AC steady state response and impulse transient response tests of the soil, the calculated
voltage waveforms are in good agreement with the measured voltage waveforms. It also verifies the validity of the AC
frequency characteristics of the soil's electrical parameters in the calculation of the impulse response. The results of the impact
response tests and calculations of the sample soils show that the consideration of the frequency characteristics of the soil
electrical parameters is crucial to the accuracy of the impact response calculation, which provides a reference for the calculation

of the impact grounding impedance of the conductor.
Keywords: soil electrical parameters; frequency characteristics; complex permittivity; soil polarization; impulse transient

response; AC steady state response
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