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Abstract
The single-phase induction motor is one of the most common and widely

used motors in the world, especially in industrial and domestic applications due
to its small size, low cost, easy maintenance and other features. These
applications often need variable speed which requires changing and control the
motor speed. This thesis deals with the representation of single phase induction
motor drive using the power electronics devices. The single phase bridge
inverter based on sinusoidal pulse width modulation (SPWM) and space vector
PWM (SVPWM) algorithms and a multilevel (27-level) cascaded H-bridge
inverter with less switching devices based on a new PWM algorithm (modified
absolute SPWM)(MASPWM) is used to drive the induction motor employed.

The three drive circuits are simulated to compare the speed response of
the induction motor to find out the best response and best performance. The
single-phase induction motor drive circuit using SPWM and SVPWM algorithm
is used to improve the output inverter waveforms, but these two techniques
needs a high pass filter to eliminate harmonics that cause problems at running of
the induction motor drive circuit.

The SVPWM and SPWM and multilevel inverter algorithms gave almost
the same speed response and stability but the THD provided by SVPWM
inverter (THDyo,=1.17% and THD;=0.37%) is better than SPWM type (THDyou

= 0.93% o THDiout = 5.56%). The 27-level cascade H-bridge inverter circuit is

also designed to drive the single-phase induction motor and to increase the
efficiency of the system. There is no need to design a high pass filter circuit and
the control circuit based on MASPWM algorithm is easy to control the output
voltage by changing the inverter levels. The THD i1s equal to(THDyeu= 4.76%

and THDjou= 4.8%). The SVPWM algorithm provides less THD than other

techniques. So, it is considered the best method than others to drive the single-

phase induction motor.



Fuzzy logic (FL) and PI controllers are used to control the value of the
output voltage and frequency of the inverter (V/f constant). The output inverter
voltage and frequency values are controlled using PI and FL, respectively. The
FL is trained based on ANN to select the membership function and location
(neuro_fuzzy) drive circuits are tested under different operation conditions of
the inductive motor by changing the motor speed and load torque values.

The single phase induction motor drive circuit based on single phase
inverter and SPWM algorithm is implemented practically using the Arduino
microcontroller to control speed of induction motor by controlling output

voltage and frequency of inverter (V/f constant).
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