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Capacitance Estimation of DC-Link Capacitors of Three-phase
AC/DC/AC PWM Converters

Kang-Ju Lee, Dong-Choon Lee, Jul-Ki Seok
School of Electrical Engineering and Computer Science, Yeungnam University

ABSTRACT

In this paper, the novel method is proposed to
measure the capacitance of the dc link capacitor.
Advantage of the method is not to separate
capacitor from 3-phase AC/DC/AC converters. In
the proposed method, a specific low frequency
current is injected to oscillate the voltage of dc
capacitor at no load condition. The capacitance
of dc capacitor is calculated with the effective
values of this ripple voltage and current. The
validity of the proposed method is confirmed by
PSIM simulation.
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Fig. 1 3-phase PWM converter
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Fig. 2 Control block diagram of 3-phase PWM converter to estimate capacitance of the dc link

capacitor
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Table 1 simulation parameters
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Fig.3 (a) voltage of dc capacitor
(b) current of dc capacitor
(c) waveform of current injected into

dc link capacitor
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Fig. 4 Harmonics spectrum
(a) voltage of dc linK capacitor
(b) voltage passed by band pass filter
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Fig. 6 Waveform filtered by band pass filter
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Fig. 7 Waveforms filtered by band pass filter
(a) voltage, (b) current
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(a) voltage, (b) current
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Table 2 Real and calculated values of capacitance of dc

link capacitor
25 AMAEe] Mt
A
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g 77 A €l o3
° Mt A F g

AFH[V] {2 EAA]
2350[ ¢ F1 1.825 1.116 2433[ 1 F] | +36%
2115[ 1 F] 2.019 1.060 2089[ ¢ F] | -1.2%
1880{ uF1|  2.244 1107 | 1999 uF) | +41%
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