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A Tyristor Chopper Using Reverse Voltage Commutation

Sang-gil PARk*, Bong-ki Hong*, Jee-won CHANG*

A reverse voltage commutating thyristor choppsr was descrived. The chopper consists of commut-~
ating capacitor charging circuit and commutating thyristor.

By superimposing the charged voltage on capacitor to load voltage. powerful reverse voltage could
be induced on main thyristor cathode. And in that wise the chopping action was performed without
all the reactors of the proposed circuit.

An energy recovery circuit was employed in the chopper circuit for recovering the energy that was
consumed in main thyristor commutation.

The operating principles of the chopper circuit was analyzed and experimental results were as
following.

i) All reactors were eliminated.

ii) By applying energy recovery circuit to the chopper, 67% of the consumed energy was recovered

to source.

ii1) Turn off time of the proposed chopper was derived as T=RC 1n2.
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Fig. 1 Circuit diagram of proposed chopper.
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(a) Load circuit diagram
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Fig. 2 Turn on state of main thyristor.
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Fig. 3 Capacitor charging state.

Fig. 4 Energy recovery equivalent circuit.
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Fig. 5 Equivalent circuit diagram of turn off
state.
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Fig. 6 Timing for trigger signal of thyristors.

egi : trigger signal for main thyristor.
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Fig. 10 Wave-form of the trigger pulses.
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Fig. 12 Pulse width vs. input current.
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