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Summary

In this article an analysis of a serial thyristor inverter with forced
commutation is implemented. The approach, rtypical for the analysis  of
semiconductor R,L,C inverters, is applied. The three possible modes of operation,
namely resonant, aperiodical and critically aperiodical are considered and the main
paramelers of the inverter circuit are derived in a normalized form. The results may
be useful for obtaining the characteristics of this type of inverters.

The serial thyristor inverter (Fig.1) may fall in the so-called mode of forced
commutation, when the controlling frequency w=2xf or the parameters of the serial
R, L, C circuit varies. This mode of operation is characterized with the fact that
before the time interval of conduction of the one couple of diagonally placed
thyristors is completed the other two diagonally placed thyristors are turned on. Thus
the input current of the inverter is discontinuous. This mode is usually undesired,
because the circuit turn off time is relatively small and the voltages across the
thyristors are relatively high. A close look into the electromagnetic processes, taking
place in the inverter circuit shows that in this case the same approach for the analysis
can be applied as for the analysis of semiconductor RLC inverters [1], [2], [3) with a
small deviation.

The equivalent circuit and the waveforms of the main quantities of the serial
thyristor inverter with forced commutation are shown in Fig.2 and Fig.3 respectively.
It can be seen from them that initial and the final conditions for the reactive elements
in the steady state can be expressed in the following manner
(1) i0)=i(6,)=1,

(2) v(0)=-v(8,) = -V,

The correlation between the R, L, C parameters of the serial thyristor inverter
circuit can be different, so from a theoretical point of view the inverter can work
either in a resonant mode of operation, either in an aperiodiacal mode of operation,
either in a critically aperiodical mode of operation. For the resonant mode of
operation the main parameters of the inverter circuit are summarized in Table 1, for
the aperiodical mode of operation - in Table 2 and for the critically aperiodical mode
of operation - in Table 3 respectively.

The results for the parameters of the inverter circuit can be processed by a
computer and the main characteristics of the inverter circuit can be obtained.
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Table 1

Variable Expression
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Table 2

Variable Expression
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Table 3

Variable Expression
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