
H Bridge Converter Implemented in Induction 
Motor 

Ms. Reeta Pawar, Dept. of Electrical & Electronics Engineering 
Rabindranath Tagore University, Bhopal 

 
Abstract 

This article introduces a new single-phase cascade H-bridge 9-level inverter. PWM 
technology using a multi-carrier based PD (Phase Placement) strategy is used to generate 
pulses with the help of the AT89C51 microcontroller. By changing the value of the 
modulation index to 0.25, 0.5, 0.75, 1, different levels of output voltage such as 3, 5, 7, 9 
levels can be realized with R-L load. The operating principle of the proposed circuit in 
different modes is explained in detail. The PI controller is used as a closed loop and validated 
with MATLAB / SIMULINK to keep the output voltage constant and achieve high dynamic 
performance even when the load conditions change. A 9-level inverter with a proposed 
modulation index of 1 achieves a THD of 13.55% at the output voltage. 

Keywords- cascaded inverter, PWM, PI controller. 

INTRODUCTION 

The induction machine control should be possible with the assistance variable recurrence 
drives. The powerful drives can be separated into subparts relying on the territories of uses. 
Including a variable recurrence drive (VFD) to an engine driven framework can offer 
potential vitality reserve funds in a framework in which the heaps shift with time[1]–[3]. 
VFDs have a place with a gathering of gear called flexible speed drives or variable speed 
drives. (Variable speed drives can be electrical or mechanical, while VFDs are electrical.) 
The working pace of an engine associated with a VFD is differed by changing the recurrence 
of the engine supply voltage[4]–[7]. This permits constant procedure speed control. Engine 
driven frameworks are frequently intended to deal with pinnacle stacks that have a security 
factor. This regularly prompts vitality wastefulness in frameworks that work for broadened 
periods at decreased burden. The capacity to alter engine speed empowers nearer 
coordinating of engine yield to load and regularly brings about vitality investment funds. 

WORKING- 

The proposed configuration is a combination of the [4] 5-level inverter and the cascade H-
bridge [6]. It consists of two cells, each of which has an auxiliary switch. One switching 
element with four diodes on each side of the switch provides the auxiliary circuit. The 
proposed single-phase 9-level cascade Hbridge inverter circuit is shown in Figure 1 below. 
The auxiliary switch connected is a bidirectional switch. The maximum number of voltage 
levels can be achieved with 4y + 1. y is no. Of cells. With proper switching of the inverter, 9 
levels of output can be achieved at Vdc, 2Vdc, 3Vdc, 4Vdc, 0, -Vdc, -2Vdc, -3Vdc, and -
Vdc. 
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RESULT 

 

Fig.2 Output waveform of FFT 

This paper introduced a new configuration of cascaded H-bridge multilevel inverters. The 
technical background of various aspects of the PWM multilevel inverter topology was 
investigated. A brief analysis of operating principles, PWM schemes, and switching functions 
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was performed. The proposed multi-level inverter showed the behaviour of the previously 
reported 3, 5, and 7 level inverters in addition to the characteristics here. By controlling the 
modulation index, the desired number of inverter output voltage levels was achieved. Using a 
pulse width modulation technique using phase placement (PD) strategy 232, switching pulses 
were generated using an AT89C51 microcontroller for power switches and implemented in a 
prototype for an R load. We studied the simulation of a closed-loop 9-level inverter with a PI 
controller and the output voltage using FFT analysis. For a modulation index of 1.0, the open 
loop THD obtained with MATLAB / SIMULINK is 13.55% and the results are presented 
appropriately. 
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