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Development of a MV level peaking capacitor integrated
capacitor voltage divider

LiQisheng, LilJunna, LiChu’nan, Wang Yongliang, Gong Yuhan, LiuJian
(State Key Laboratory of Electrical Insulation of Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Peaking capacitors, due to their compact structure, generally use indirect measurement of the voltage
they bear, and direct measurement of their voltage has always been a difficult problem to solve. To solve this problem,
we developed a new type of resistance compensation type self-integrating peak capacitor integrated capacitor voltage
divider based on peaking capacitors. Secondly, based on the new structure of the voltage divider, the theoretical
voltage ratio of the peak capacitance integrated capacitor voltage divider was analyzed. The calculation formula for the
theoretical voltage ratio and the analysis of factors affecting low-frequency response were provided, and circuit
simulation verification was carried out. At the same time, square wave calibration experiments were conducted, and
the partial pressure ratio and response time of the two probes were obtained, and the response time of the probes was
less than 6.2 ns. In addition, to obtain a more accurate voltage ratio and verify the stability of the voltage ratio of the
integrated capacitor voltage divider under normal working conditions, high-voltage online calibration experiments
were conducted, and the voltage ratio of probe 1 was 11071 and probe 2 was 15148. Moreover, at higher voltage
levels, the relative measurement error of the capacitive voltage divider probe is relatively small, and the voltage
divider ratio has good stability.
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Fig. 1 Structure diagram of peaking capacitor integrated capacitor voltage divider
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Table1 Measured value of low voltage arm capacitance and compensation resistor

probe number compensation resistance/kQ low voltage arm capacitance/nF R, Cy/us
1# 2.395 3.343 8.2
2# 2412 4.846 11.7
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(a) schematic diagram of structural capacitance distribution (b) theoretical capacitance distribution equivalent circuit

Fig.2 Theoretical capacitance distribution analysis diagram of capacitive voltage divider
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Fig. 3 Circuit diagram of theoretical voltage division ratio simulation of capacitive voltage divider
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Table 2 Simulation results of voltage probe response to different pulse width signals

R,Cy/t flat top descent/% RCy/t flat top descent/%
pulse width 7
1# 2#
100 82.0 1.0 117.0 0.8
500 16.4 5.1 23.4 3.7
1000 8.2 10.0 11.7 6.6
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Fig.5 Schematic diagram of square wave calibration system
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Table 3 Response time and division ratio of two probes

probe number  source signal leading time/ns measuring signal leading time/ns  response time/ns voltage division ratio
1# 12.00 12.80 4.45 13444
2# 11.52 13.12 6.28 17314
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Fig. 10 Simulated electric field distribution Fig. 11 Schematic diagram of small air gap
of peaking capacitor partial discharge
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Table 4 Response time and division ratio of two probes
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circuit charging voltage measured voltage measured by measurement division voltage division
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