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A new capacitive current measurement method of the distribution network based on bias impedance

LI Xiao-bo', MIAO Xiao-peng', SANG Zhen-hua', CAI Xu?
(1. School of Information and Electrical Engineering, China University of Mining and Technology, Xuzhou 221116, China;
2. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: A new capacitive current measurement method of the distribution network is proposed based on the analysis of the
problems existed in the current capacitive current measurement methods. First, a fixed resistance and an adjustable inductor are
installed in series between any one phase and the ground; second, the adjustable inductor is regulated, and at the same time, the phase
angle difference between the neutral voltage and the bias phase voltage is observed; then the system ground capacitance and
resistance can be calculated when the phase angle difference mentioned above is close to 90 degrees. The corresponding simulation is
carried out by using Matlab, which obtains the same results with the theoretical calculation. The results show that this method is
feasible. Apart from these, this method is operated simply, of high measurement accuracy, and not leading to neutral overvoltage. This
method can be used in the capacitive current measurement in the distribution network.
This work is supported by National Natural Science Foundation of China (No. 51107143).
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Fig. 1 Impedance transformation

G, + - [ 1.
JoL, R+ jowL
Gyt—m K _JOL
JoL, R +(wl)” R +(wl)
R R? +(wL)*
0T 2 2 Ly=—"—
R™ + (wL) o L

W 2 P, Abx PR A B R SE A T e i
X 1t 2 A0 0 AR T AR i i R P R A T
A T PAN R AR BN .

U
—"

oo ]
g

2 REMHUEN SR A BITE A

Fig. 2 Equivalent circuit of using the bias impedance to

measure capacitor current
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Fig. 3 Voltage phasor relationship analysis
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Fig. 4 Simulation model
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Table 1 Simulation data at R=1 000 Q

CER S EN |
f C()/ r()/ 71: 71:
Apl(°)  LH 2 U, W2 RE Ap'
" uF 10*'Q
% %
80.33 03122  864.1 12464 21456 2456 2848 8044

8732 03566 864.1 10.526  2.8384 5.26 5387 8745
88.56  0.3985 864 10.065  2.9787 0.65 0.71 88.94
89.12 04011 864 99548 29842 0452 0526 89.01
87.01 04532 863.6 84565 27956 15435 6.81 87.12
80.63  0.5032 863 7.6582 24236 23428 1921  80.96
79.72 05528 862.2 7.0214 21588 29.786  28.07  79.65
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Table 2 Simulation data at R=5 000 Q

/ , CEE2 r fH
Co 7o
Ap/(°)  LH 2 U, WE BRI Ag
a2 uF 10°Q
% %
8521 03523 173 11323 34551 1323 1517 8533

88.31 04026 173 10412 3.1112 412 3707 8843
8923 04512 173 10032 30121 0.32 0408 8941
89.87  0.5066 173 10002 29981 0.02 0.063  89.96
89.12  0.5532 173 99581 29885 0419 03833 8901
8822  0.6021 173 95672 28647 4338 4.51 8835
85.01 0.6554 173 84887 25108 15113 16307 85.13
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