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Capacitance Estimation of DC-Link Capacitors of PWM Converters
using Input Current Injection

Kang-Ju Lee, Dong-Choon Lee, Jul-Ki Seok

School of Electrical Engineering and Computer Science, Yeungnam University

ABSTRACT

In this paper, a novel on-line dc capacitance
estimation method for the PWM converter is
proposed. At no load, input current at a low
frequency is injected, which causes dc voltage
ripple. With the ac voltage and current ripple
components of the dc side, the capacitance can
be calculated. Experimental result shows that the
estimation error is less than 2%.
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Fig. 1 Gain curve of the band pass filter
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Fig. 2 Control block diagram of 3-phase PWM converter for estimating dc capacitance
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Fig. 3 Instantaneous and averaged dc-link

currents for each sampling period
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Fig. 4 Gain curve of the band stop filter
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Table 1 System parameters

kA 34 220[V]
+9H8 JdE e ddua 3.5[mH]
S48 AYEHS AYHE 0.5(2)
ZAvE &3 . 3[kVA]
294 F34 35[kHz]
FYHF 5[A), 30[Hz]
Af 92 5% A 350(V]

Al C1=3077[uF] 3300[1F]

f; Cy=2122[UF] 2200[uF]

2 Cs= 474[uF) S00[uF]
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Fig. 5 Voltage controller output and
injected current
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Fig. 6 Dc-link currents (a)measured
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Fig. 7 Q-axis current and its reference
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Fig. 8 Dc-1ink voltages (a)measured (b)band-stop
filtered (c)band-pass filtered
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Table 2 Measured and calculated capacitances
of dc capacitors
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3077uF] 437 259 3144[ uFl | +2%
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2122[uF) 6.43 257 21200 «F1 | -0.09%
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