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ABSTRACT 

A force commutated thyristor chopper is disclosed in which a single commutation 

inductor is coiipled in the free-wheeling path of the chopper together with a free­

wheeling diode. The single inductor provides a chopper of relatively simple 

configuration in which main and commutator thyristors couple a commutation 

capacitor to opposite ends of the commutation inductor, and a charging diode is 

coupled in parallel with the commutator thyristor to facilitate charging of the 

commutation capacitor in opposite senses. The resulting circuit arrangement 

operates in a highly effective and efficient maimer, minimizes trapped energy and 

protects the various component parts thereof by preventing dangerously high 

current and voltage transients. 
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CHAPTER 1 

INTRODUCTION 

1.1 IINTRODUCTION 

The force commutation chopper is frequently a need for devices which can be 

used to control selected parameters of a DC signal such as the voltage thereof. 

For example, in the case of a DC motor it may be desirable to provide a device 

or devices for selectively lowering the voltage of a DC signal as applied to the 

DC motor from a fixed voltage source to effect speed variations of the motor. 

While the voltage regulator represents one common device used for such 

applications, such devices have inherent limitations which may render them 

unsuitable. For example, the resistors typically employed in voltage regulators 

so as to dissipate energy as the voltage is stepped down may create an 

intolerable heating problem. Then too the jerkiness upon acceleration and 

deceleration of motors using such devices may prove to be highly 

disadvantageous. [1] 

An alternative approach to the problem of regulating a DC voltage is to use a 

time ratio controller (TRC) or chopper which effectively acts as a switch 

coupled to a DC source so as to periodically apply the DC source in the form 

of a series of pulses to an output. An inductive filter used to couple the load to 

the output terminals effectively filters the pulses to provide a DC voltage of 

desired value to the load. The pulses at the output may be generated using two 

or more controllably conductive devices such as thyristors. Alternate 

conduction or commutation of the thyristors may be accomplished using a 

number of different techniques, one of the most common of which involves 

the use of inductive and capacitive elements to force-commutate the thyristors. 

Time ratio controllers or choppers of the type described often comprise a 

highly effective means of regulating the voltage or other parameters of a DC 

signal without the disadvantages usually present in equivalent devices such as 
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