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Linearized Optimal PWM Techniques for Current Source GTO Converter
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Abstract: This paper presents the linearized
optimal PWM techniques for current source GTO
converter. This proposed method is to linearize an
optlimal PWM modulation strategy so that the
turm-on/off-periods of the GTO switches can be
computed on-line in real-time for any modulation
index. This allows the rapid and continuous
regulation of the DC output current while producing
the sinusoidal AC input current waveform and unit
power factor
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Fig. 1. System configuration of GTO-CSC.

Fig. 2. PWM patterns with 5 variables from 0 to x/3.
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Table 1. Constants, K, and C, for linearization.

Ki G
K 0.073304 G 0.0062832
K 0.104720 Cs 0.0104720
K3 -0.157079 Cs 0.3455748
Ky 0.031416 Caq 0.3497638
Ks 0.146608 Cs 0.3371974
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Fig. 3. Switching angles to the varation of
modulation index before linearization.
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Fig. 4. Switching angles to the variation of
modulation index after linearization.

Fig. 5. Configuration of porposed GTO-CSC power
circuit and control circuit.
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/ \ 1/ \ II\ Fig. 8. Experimental results of GTO gate pulse
e ’\} f ,\ and converter input current waveforms.
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Fig. 6. Simulation results after and before linearization: \ / \ / \ L

(a) Converter input current and AC line current AL.
(b) AC line voltage and current AL.
(c) Converter input current and AC line current BL.
(d) AC line voltage and current BL.

Fig. 9 Experimental results of AC line voltage
and current waveforms.
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Fig. 10 Experimental resuits of DC output current
o o and voltage waveforms,
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Fig. 7. Harmonic spectra after and before linearization: o N
(a) Converter input current AL. : :1 . | . ﬁl J L
(b) AC line current AL. R SO SR
(c) Converter input current BL.
(d) AC line current BL. (a)
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Fig. 11. Harmonic spectra:
(a) Converter input current waveform.
(b) AC line current waveform.
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