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Fig.1 Equivalent circuit of power capacitor
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Fig.2 Schematic connection diagram of experiment
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Fig.3 Waveforms of capacitor voltage
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Tab.2 Voltages of different capacitors in experiment No.l

23 23 iy N Yy 2

SR éx} ,Eiz, e %%? g%
A 8.076 0.10 3.3x107°  0.86 1.13

1% B 8.038 0.12 27x107°  0.86 1.13
C 8.058 0.12 1.8x10° 0.86 1.13

A 8.056 0.14 5.0x107°  0.94 1.33

6% B 8.023 0.15 2.8x107°  0.95 1.33
C 8.047 0.15 04x10°  0.94 1.35

RI3E2RABSABTRNRESR

Tab.3 Voltages of different capacitors in experiment No.2

A 8.078 0.14 3.1x107°  0.98 1.13
1% B 8.055 0.19 2.8x10° 0.98 1.13
C 8.101 0.21 34x10° 098 1.14
A 8.060 0.20 1.7x10°  1.07 1.40
6% B 8.040 0.22 20x10°  1.06 1.40
C 8.078 0.22 2.1x10°  1.07 1.42
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Tab.4 Capacitance variation of three experiments

n BIKRE  F2URE EERE
Voo e I p BIE g
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1% 012 27x10° 0.19 28x10° 027 44x10°
0.12 1.8x10° 021 34x10° 028 2.1x10°
0.14  5.0x10°  0.20 1.7x10° 029 0.3x107°
6% 0.14 28x10° 022 2.0x10° 0.31 1.6x10°
0.15 04x10° 022 21x10° 029 1.Ix10°
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Experimental research of harmonic intensity effect on capacitor loss
LIU Shuming"?,LI Qionglin'?,YU Xiaopeng'?,ZHANG Zhen’an'?
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2. Harmonic Characteristic Analysis and Evaluation Technology Laboratory
of State Grid Power Corporation of China,Zhengzhou 450052, China)

Abstract: The calculation of capacitor loss and the determination of its harmonic tolerance capability are
briefly explained and the effect of harmonic intensity on capacitor is researched based on the 10 kV large-
capacity comprehensive test platform of power quality. By connecting different reactors with respective
reactance in series,voltages of different distortion rates,square root values and peak values are exerted on
the capacitor tested and the corresponding capacitance and dielectric loss are measured. Experimental
results show:the capacitor capacity decreases along with the increase of the RMS or duration of capacitor
voltage ,while its variation rate or aging speed increases along with the increase of its peak value or
harmonic content.

Key words: capacitors; harmonic analysis; losses; quantitative analysis; experiments; power quality
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