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Control of Three-Phase PWM Rectifiers
Using Only DC-Side Sensors

G-Myoung Lee, Dong-Choon Lee, Dae-Sik Lim
School of Electrical Engineering and Computer Science, Yeungnam University

ABSTRACT

In this abstract, a novel control scheme of
voltage-source PWM  rectifiers using only
dc-side sensors is proposed, The phase currents
are reconstructed from switching states of the
rectifier and the dc output current. For eifective
current contral, the currents are estimated by a
predictive state observer. Also, hoth the phase
angle and the magnitude of the source voltage
are estimated by phase estimator and magnitude
estimator, respectively, The wvalidity of the
proposed ac sensorless technique is verified by
experimental results.
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Fig. 1 Power ecircuit of phase voltage and
current sensorless three- phagse PHM
rectifier
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Fig, 2 Vector diagram of measured
current and estimated current
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Table 1 Switching states and
dc-link current

State | 5, Sy S, e
1 1 0 0 i,
2 1 1 ] -1,
3 0 1 0 iy
4 0 1 1| -4,
5 0 0 1 ia
6 1 0 1| -4,
7 1 1 1 0
8 0 0 b ¢
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Fig 3, Overall control block diagram
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Fig 4. Estimation of initial phase angle
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Fig 5, Measured dc link current and phase current
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Fig. 6 Phase voltage estimation
(a} phase angle (b) magnitude (¢) waveform
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Fig 7, Fhase current and voltage waveform in steady state
{a) estimated (b) measured
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Fig B. Tranmsient responses for referance voltage change
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Fig 9. Transient responses for lpad variation
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Fig. 10 Phage current and voltage estimation of initial
state
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