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Abstract: This paper presents the simulation model for speed control of induction motor using SVPWM Quasi Z 

source inverter. Here the DC input voltage is boosted by using quasi Z network and the output of the quasi Z source 

network is applied to the three phase SVM based inverter. The variable voltage, variable frequency AC output of the 

inverter is used to control the speed of the induction motor. The simulation results with R load and induction motor load 

are considered for analysis. The three phase LC filter is suggested at the output to reduce the harmonics. The THD of 

SVM based drive system is compared with that of the SPWM inverter based system. The proposed system performance 

is tested using MATLAB/SIMULINK.  
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I. INTRODUCTION 

 

The quasi-Z-Source current fed inverter is normally suitable for motor drive applications, since it can buck and boost 

the voltage by one stage instead of using two-stage voltage source inverter[1]. The two types of modulation methods 

suitable for current and voltage source inverter are Carrier-Based Regular Sampled Method (CBRSM) and Space 

Vector Pulse Width Modulation method (SVPWM). The CBRSM includes continuous PWM [2] and discontinuous 

PWM [3]. The SVPWM is discussed in [4], [5]–[7].  Two generalized   discontinuous   carrier-based pulse width 

modulation (GDPWM) methodologies are proposed to reduce the switching frequency further by 1/3 for current fed 

inverters. [8]. In a single-phase grid connected CSI, active nonlinear modulation technique is employed for reducing the 

low-order harmonics of input current [9].  

 

A flexible switching pattern based on SVPWM for grid-connected CSI control is discussed in [10]. A hybrid switching 

scheme that combines the advantages of unipolar switching scheme and bipolar switching scheme being applied to grid-

connected current-source inverters is discussed in [11]. In high power motor drive application, a selective harmonic 

elimination (SHE) or a combined SHE and SVPWM are usually used for the CSI modulation, in order to minimize the 

dc-link current [12]. For current source inverter shunt active power factor application, a new DPWM strategy detects 

the current vector position relative to the inverter voltage reference [13]-[14]. For a three-phase dual buck VSI circuit, 

SPWM, SVPWM, and DSVPWM are selected for different DC bus voltage and duty cycle conditions to achieve best 

efficiency [15]. The evaluation process for different modulation methods has been researched by many papers [16]–

[18]. The above literature does not deal with QZSI based SVM inverter. The objective of the present work is to reduce 

the THD and improve the efficiency of induction motor drive system by using SVPWM QZSI. 

 

II.       SYSTEM CONFIGURATION 

 

The block diagram of the proposed system is shown in Fig.1. The space vector control strategy is adopted here. The 

main difference from the traditional SVPWM is to turn some of the traditional short zero state into the open zero state. 

 

 
Fig.1. Block diagram of the proposed  system 
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III.      SIMULATION RESULTS 

 

 The SIMULINK model for QZSI system with R load is shown in Fig.2. The three phase LC filter is connected at the 

output to reduce the harmonics. The DC input voltage is shown in Fig.3. The output voltage of Quasi Z network is 

shown in Fig.4. The voltage is boosted from 200V to 420V. The load current waveforms are shown in Fig.8. The FFT 

analysis is done for the current and the spectrum is shown in Fig.5. The THD is 8.1%. 

 

 
Fig.2. Circuit diagram for QZSI system  

                       

   
Fig.3. Input Voltage 

      
Fig.4.output voltage 

      

 
Fig.5. frequency spectrum for current 
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The QZSI system with induction motor load is shown in Fig.6. The DC input voltage is shown in Fig.7. The speed 

response is shown in Fig.8. The speed settles at 1490 rpm. The THD for the current waveform is given in Fig. 9 and its 

value is 4.96%. The reduction in THD is due to the inductance of the motor. The summary of output voltage and THD 

is given in Table 1. From the test results it is evident that the output voltage with SVM is 5% higher than SPWM 

system. The THD is reduced by 3%   by using space vector modulation. 

                         

 
Fig.6.Circuit diagram with  induction motor load 

 

 
Fig.7. Input voltage 

 

  
Fig.8. Motor speed 

 

 
Fig.9. Frequency spectrum for  current 
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Table-1: Summary of THD values 

   PARAMETERS SINGLE PWM PULSE SVPWM PULSE 

Vin 200V 200V 

Output Voltage 424V 456V 

THD in % 8.17% 4.96% 

 

IV. CONCLUSION 

  

The SVM based QZSI system with resistive load and induction motor load are designed, modelled and results are 

presented. The simulation results indicate that the output is higher with SVPWM based inverter system. The THD is as 

minimum as 4.9% in the proposed system. The advantages of the proposed system are reduced number of switches and 

reduced number of passive elements. The disadvantage is that the quasi Z source network requires a coupled inductor. 

The present work deals with comparison of SPWM and SVM based induction motor drive systems.  
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