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Abstract 

The objective of this paper is design and development of SPWM three-phase voltage source 
inverter in MATLAB/SIMULINK. Pulse Width Modulation variable speed drives are mainly 
applied in industrial applications where better performance is required. Recentdevelopment in 
power electronic and semiconductor technology has lead to the improvement in power electronic 
systems. Variable voltage and frequency supply to A.C. drives is obtained from a Voltage Source 
Inverter that are based on 1-ɸ and 3-ɸ VSI. A number of Pulse width modulation (PWM) 
schemes which are already used to obtain variable voltage and frequency supply. The most 
preferred used of PWM schemes for 3-ɸ Voltage Source Inverters are Carrier-Based Sinusoidal 
PWM and Space Vector PWM (SVPWM). Here a detailed analysis of SPWM three-phase 
voltage source inverter has been carried out at different carrier frequencies of different loadshas 
been performed. The 3-ɸ VSI is fed using AC-DC converter. Simulation results of output 
currents are obtained and their THD’s are compared on MATLAB/Simulink environment.  
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Introduction 

The carrier-based PWM methods were developed first and were widely used in many 
applications. The earliest modulation signal for carrier-based PWM is sinusoidal PWM (SPWM). 
The SPWM technique is based on the comparison of a carrier signal and pure sinusoidal 
modulation signal. Pulse-width modulation (PWM) is a technique where the duty ratio of a 
pulsating waveform is controlled according to the input waveform. The intersections between the 
reference waveform and the Carrier waveform give the opening and closing times of the 
switches. PWM technique is normally used in the applications like motor speed control, 
converters, audio amplifiers, etc. The SPWM technique is the easiest modulation scheme for 
understanding and implementing in software or hardware but this technique is unable to fully 
utilize the DC bus supply voltage available to the voltage source inverter. We have used the 
internal control of VSI for controlling its output. 

Result 

The performance of proposed VSI has been simulated on MATLAB and the simulink model is 
shown in Fig 1.The objective of the paper is to generationof gate pulses for the thyristors used in 
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the VSI. The gate pulses are generated using SPWM method. In this method a triangular wave is 
compared with the three phase sinusoidal wave. When we compare the two waves, three/six 
outputs are generated which are further used to control the VSI as depicted in Fig 2. The 
simulated wave form of output voltage and current is shown in Fig.3 and Fig. 4. 

 

Figure 1 Simulation of SPWM 

 

Figure 2 Gate signals 
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Figure 3 Three phase output Voltage 

 

Figure 4 Three phase output current 

Conclusion 

Simulink model for Sinusoidal PWM three-phase VSI has been  successfullydeveloped and 
tested in the MATLAB/Simulink environment for different loading conditions at different career 
frequencies. The simulation result is compared and analyzed by plotting the output harmonic 
spectra of various output Currents, and computing their Total Harmonic Distortion (THD). The 
THD for the output current decrease with the increase in carrier frequency up-to 13 KHz. So it is 
concluded that this design is efficient for the carrier frequency in the range of 11-13 KHz. 
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