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4.4 Three Phase DC-AC Converters

Three phase inverters are normally used for high power applications. The 

advantages of a three phase inverter are:

The frequency of the output voltage waveform depends on the switching rate of the

swtiches and hence

can be varied over a wide range.

• The direction of rotation of the motor can be reversed by changing the 

output phase sequence of theinverter.

The ac output voltage can be controlled by varying the dc link voltage.

The general configuration of a three phase DC-AC inverter is shown in Figure Two 

types of control signals can be applied to the switches:

• 180° conduction

120° conduction



Circuit diagram of three phase bridge inverter



180-Degree Conduction with Star Connected Resistive Load









Three Phase DC-AC Converters with 120 degree conduction mode







Voltage control techniques for inverters

Single Pulse width modulation techniques
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Multiple Pulse Width Modulation



• Compare the Reference Signal with the 

Carrier

• Frequency of the Reference Signal

determines the Output Voltage Frequency

• Frequency of the Carrier determines the 

number of pulses per half-cycle

• Modulation Index controls the Output 

Voltage



Sinusoidal PulseWidthModulation

In a simple source voltage inverter, the switches can be turned ON and

OFF as needed. During each cycle, the switch is turned on or off once.

This results in a square waveform. However, if the switch is turned on

for a number of times, a harmonic profile that is improved waveform is

obtained.

The sinusoidal PWM waveform is obtained by comparing the desired

modulated waveform with a triangular waveform of high frequency.

Regardless of whether the voltage of the signal is smaller or larger than

that of the carrier waveform, the resulting output voltage of the DC bus

is either negative or positive.





Modified Sinusoidal Waveform PWM



Voltageand Harmonic Control

A periodic waveform that has frequency, which is a multiple integral of the

fundamental power with frequency of 60Hz is known as a harmonic. Total

harmonic distortion (THD) on the other hand refers to the total contribution of all

the harmonic current frequencies.

Harmonics are characterized by the pulse that represents the number of rectifiers used

in a given circuit.

It is calculated as follows

h=(n×P)+1or−1

Where n − is an integer 1, 2, 3, 4….n

P− Number of rectifiers


