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Module-4

Controlled Rectifiers: Introduction, Single phase half wave circuit with RL Load, Single 

phase half wave circuit with RL Load and Freewheeling Diode, Single phase half wave 

circuit with RLE Load, Single-Phase Full Converters with RLE Load, Single-Phase Dual 

Converters, Principle of operation of Three- Phase duel Converters. 

AC Voltage Controllers: Introduction, Principle of phase control & Integral cycle control, 

Single- Phase Full-Wave Controllers with Inductive Loads, Three Phase Full-Wave 

Controllers.
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Introduction:
Controlled rectifiers are basically AC to DC converters. The power 

transferred to the load is controlled by controlling triggering angle of 

the devices. Fig.1 shows this operation.
The triggering angle '𝛼' of the devices is controlled by the control 

circuit. The input to the controlled rectifier is normally AC mains. 

The output of the controlled rectifier is adjustable DC voltage. Hence 

the power transferred across the load is regulated.

The controlled rectifiers are used in battery chargers, DC drives, DC 

power supplies etc. The controlled rectifiers can be single-phase or 

three phase depending upon the load power requirement.
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Single phase half wave circuit with R Load (Single phase 

half wave controlled rectifier with R Load):
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Single phase half wave circuit with RL Load (Single phase half wave controlled rectifier with RL Load)
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Single phase half wave circuit with RL Load with free-

wheeling diode(Single phase half wave controlled rectifier 

with RL Load with free-wheeling diode)
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Single phase half wave circuit with RLE Load (Single phase 

half wave controlled rectifier with RLE Load): 
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Single Phase Semi converters (Half Bridge 

Converter): 

Single Phase Semi converters working with 

Resistive Load:
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Single Phase Semi converters working with RL Load:

Continuous current mode :
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Discontinuous current mode : Continuous and ripple free current for large inductive load
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Single Fully Controlled Bridge Rectifier with RLE Load:
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Single Phase Dual Converters:
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Three Phase Dual Converters:
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Principle of Phase Control



7/28/2025 Department of Electrical and Electronics Engineering 24

Single Phase Controllers with Resistive Loads (Bidirectional Controllers):
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Single Phase Controllers with Inductive Loads:
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3 phase Full Wave AC Voltage Controllers: 
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