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A new method of distribution network capacitive current measurement based on injecting signals into the
secondary side of the zero sequence PT

SONG Xiao-yan', SUN Yan-zhou', SONG Zi-yan’, LIANG Jing®
(1. School of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454000, China;
2. Puyang Power Supply Company, Henan Electric Power Company, Puyang 457000, China;
3. Zhengzhou Design & Research Institute of Coal Industry, Zhengzhou 450000, China)

Abstract: In order to solve the problems that the scope of the measurement range of capacitance is limited and to select the proper
frequency is difficult, based on the phasor method, a novel method is proposed and the frequency selection and error analyses are
given as well. In the improved method, a high and a low frequency amplitude constant voltage signals are injected into PT open delta
side, and the zero sequence current of the open the triangle side is measured. According to the equivalent circuit of the distribution
network, the capacitance is calculated. Through theoretical analysis and simulation verification, the improved method has the
advantages of simple operation and high measuring precision, and is suitable for the capacitance measurement of larger systems.
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Fig. 1 Diagram of the capacitance current measurement
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Fig. 2 Equivalent circuit diagram of capacitance measurement
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Fig. 3 Relation graph of zero sequence current and frequency
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Table 1 Data got from the improved signal injection method
B /Hz AT R /A FEA M LV P AT EII BR TR /Q

10 0.4133£7.75° 120° -1087.60

0 04167£-1.5 120° 209.40

30 0.4135/-6.97 120° 97823

60 0.3935/£ -19.0° 120° 2757.9

200 0.2592/ —51.66° 120° 10 085.6
2000 0.0329./ —86.85° 1£0° 101 153.9

=2 MEERHEMRE
Table 2 Relative error of the measurement result

JEHUAR A JEHUAN[R] 1) ZR 5 S AH X b v 2%

AR 1 pF 5 uF 10 uF 15 uF 20 uF 40 uF
10/2000 0.002 7 0.0009 0.000 1 0.0009 0.002 4 0.005 4
20/2000 0.002 8 0.003 3 0.0053 0.010 6 0.0057 0.0290
30/2000 0.000 1 0.0050 0.0107 0.0103 0.022 8 0.043 1
60/2000 0.003 8 0.0170 0.022 8 0.0190 0.0111 0.0142

10/200 0.002 9 0.001 5 0.002 1 0.003 9 0.006 3 0.0132
20/200 0.003 1 0.007 2 0.013 1 0.0220 0.0211 0.057 8
30/200 0.0019 0.0137 0.027 8 0.0357 0.0556 0.1039
60/200 0.0108 0.050 1 0.086 2 0.080 8 0.1328 0.2299
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