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ABSTRACT

With rapid developments in power electronic technology, power semiconductor technology,
modern control theory for motors, the permanent magnet brushless DC motors (PMBLDCM)
are been widely used in many fields. Due to the advantages like small size, good
performance, simple structure, high reliability and large output torque, BLDC motors have
attracted increasing attention. They have also found wide applications in high power servo
and robotic application due to their advantages like high power-density ease of control, high

efficiency, low maintenance and low rotor inertia.

It is well known that electrical motors use a significant percentage of Electrical Energy and
even small improvement in operating efficiency could result in large reduction in
consumption of energy. Therefore new techniques are required to extract ultimate
performance from these drives. There has also been tremendous research for providing
suitable speed controller for PMBLDC motor. Many control strategies have been proposed
till today. The main drawback of fixed gain controllers is that their performance deteriorates
as a result of changes in system operating conditions. Besides, these controllers show either
steady state error (PD controller) or sluggish response (PI, PID controllers). This has resulted
in the increased demand of modern nonlinear control structures. In recent times Fuzzy Logic
has emerged as one of the most attractive non linear controller for research and application in
the industrial processes giving robust performance in the face of parameter variation and load
disturbance effects. The main objective is to compensate for overshoots and oscillations in
the response of the PMBLDC motor a wide speed range. Applications today demand high-
speed control accuracy and good dynamic responses. In this thesis, the PMBLDCM drive is
modelled and simulated in MATLAB/SIMULINK environment. The controllers such as
Proportional Integral controller, Fuzzy logic controller, series hybrid controller (better known
as fuzzy precompensated PI controller) and a proposed parallel hybrid controller (better
known as fuzzy tuned PI controller) are implemented for speed controller in the SIMULINK
environment, and the drive performance when using these controllers is observed and
compared. The feasibility with these different controllers is also evaluated. The performance
comparison is done based in terms of several performance measures such as settling time, rise

time, tolerance to load variations and stable performance under all operating conditions.
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