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Direct Instantaneous-Power Control of PWM Converter
— Experimental Results Compared with Conventional Methods —
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(Nagacka University of Technology)

(Toko Electric Co.)

The DC source of an inverter is composed of a diode-bridge-rectificr circuit with a smoothing capacitor in the DC link in
many cases. The configuration however, causes a large amount of harmonics in AC line currents, Thercfore it does not make

it possible to achieve high power factor and high cfficicncy.

In this paper, the authors proposc a new direct instantaneous-power control of a PWM converter, which can suppress the
harmonics of the line currents and achieve the unity power factor and higher efficiency. In addition to that, the proposed
method can also control the reactive power. In other words, it is possible for the scheme to control the phase of the line
currents indirectly. The experimental tests were conducted compared with two conventional methods, One is instantancous
current control, and the other is carricr modulation current control. The results prove that the proposed mcthod is very
cffective to improve the characteristics of the power factor, efficiency and harmonics.
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Fig. 3. Proposed method.
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Fig. 4. Voltage-phase distinction of power source
and converter output voltage vectors.

Table. 1. Switching table.

Sp Sq 0[ 01 A4 g!____gi 93 96 B? BB 69 BIO Bli BIZ
1 1@ [101]1117100]000 [ 110[111] 010 000] 013] 111[001] 000
1 [111]111]000]060]111] 111] 600 000] 111} 111]000] 000
o |-9_l101]100] 100] 110[ 110]010] 010]011{ 011{001]001] 101
1 100 110] 110[o10]010[ 011|011 00t] 001] 101]201] 100
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Fig. 2. Conventional method 2.
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Table 2. Parameters of power circuit.
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Fig. 5. Output voltage waveforms of PWM converters.
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Fig. 6. Current waveforms and their spectrums of PWM converters.
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(a) Characteristics of power factor. (b) Characteristics of cfficiency.
Fig. 7. Power factor and efficiency of threc methods.
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(b} Lead power factor control.

Fig. 9. Reactive power control of proposed method.
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(b) Conventicnal method 2.
Fig. 8. Power source voltage and current waveforms for unity power factor control.
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Fig. 10. Characteristics between reactive power
command and power factor.



