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A new method of accurately measuring grouned parameters of distribution network

based on variable resistor voltage disturbance

ZHAO Jun', YUAN Xuegiong', HU Haize', WANG Lin', RUAN Qi', ZHANG Chunhui’
(1. College of Electrical Engineering, Changsha University of Science and Technology, Changsha 410004, China;
2. Changsha Xinchang Electricity Technology Co., Ltd., Changsha 410009, China)

Abstract: In order to obtain accurate grounded parameter of distribution network, a method of measuring grounded

parameter of power grid based on variable resistor voltage disturbance is put forward. Due to the unbalanced parameters

during system normal operation, voltage will deviated in the neutral point for neutral point grounding system and neutral

point via arc suppression coil grounded system. By adding resistors with different resistance in the neutral point to change

the neutral point’s voltage, this paper measures the voltage amplitude before and after the change, uses the voltage

amplitude and other known parameters by certain operations to calculate the distribution network grounded conductance,

and substitutes conductance into the equation to obtain accurate grounded capacitance. Matlab simulation analysis and

experimental test results show that the method is highly accurate, simple, safe and has wide application and operability. It

also points out that appropriate resistance values should be chosen in actual measurement to reduce the measurement

€1Tor.

Key words: low-voltage distribution network; variable resistor; grounded conductance; capacitance to ground; accurate

measurement
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Fig. 1 A simplified distribution network circuit
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Fig. 2 Series-parallel converting circuit
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Table 1 Simulation data with different grounding modes
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Table 2 Experimental data with grounding capacitor banks

R/ Ro/ AR # # i i
Q Q HFL/V o RV R/V RS F/uF
4990.68 400854 490.160 485.144 483446 20692 7.81
301056 199583 490.048 483958  475.840 20737  7.83
50237 30138 491.006 371498 283742 20982  7.86

R 3 NERAANSKEEIRE
Table 3 Experimental data without grounding

capacitor banks

R/ R/ A # BoowmF/ mn/
Q Q EENEVAY RiI/V Ry/V uS  uF
4990.68 4008.54 2839.078 1456.675 1300.774 205.92 0.12
301056 1995.83 2839273 1103.430 840.875 206.73 0.11
50237  301.38 2839.765 272441  169.879 21073  0.11
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