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A new capacitive current measurement method of distribution network based on
Newton-Raphson method

YAN Tengfei, LI Kang, LI Xiaobo, DING Xin
(School of Information and Electrical Engineering, China University of Mining and Technology, Xuzhou 221008, China)

Abstract: A capacitive current measurement method of the distribution network is proposed based on Newton-Raphson
Method. In the system of arc suppression coil and damping resistance grounding system, the Newton-Raphson method is
of effectiveness and fast convergence calculation. After the damping resistance is changed, finding that the inductance of
arc suppression coil which can keep constant neutral point voltage unchanged. On this basis, it is determined that the
phase angle is constant between detuning size and total conductance of the system and the phase diagram is constructed.
The accurate calculation of the capacitance and the ground electric conduction is realized. Finally, the capacitive current

measurement is realized. By building the simulation model in Matlab and simulation experiment, the correctness of the

proposed measurement method and higher accuracy of the measurement results are verified.
This work is supported by National Natural Science Foundation of China (No. 51107143).
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Fig. 1 Neutral grounded via arc-suppression coil with

parallel resistance
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Fig. 2 Equivalent circuit diagram of the system
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Fig. 3 Phase relationship between Y, and Gy+Gr when

only adjusting the damping resistance
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Fig. 5 Flow chart of Newton-Raphson method
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Fig. 6 Experimental simulation model
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Fig. 7 Phase transformation diagram of neutral voltage
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Table 1 Measurement results of ground parameters

Li/H Gri/S Ly/H Gro/S ) UV Un/V Cs/uF R (%) Gy/S 175 (%)
0.4 0.0025 0.47 0.0003 35.41 281.3 214.1 37.0147 0.039 2.0266 1.33
0.45 0.0022 0.64 0.0003 2723 248.6 170.9 37.0211 0.057 2.0285 1.43
0.5 0.002 1 0.0003 22.01 225.1 140.8 37.0093 0.025 2.0193 0.97
0.55 0.0018 0.46 0.000 14 18.43 207.8 257.1 36.9910 -0.024 2.0180 0.90
0.6 0.0017 0.52 0.000 14 15.85 194.9 223.4 37.0276 0.074 2.0419 1.09
0.65 0.0015 0.6 0.000 14 13.90 184.9 196.8 36.9865 -0.026 2.0334 1.67
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