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Abstract—Brushless DC (BLDC) motors are one of the
most interesting motors, not only because of their efficiency,
and torque characteristics, but eliminating the disadvantages
of using Brushes. BLDC motors have a very wide range of
speed, so speed control is a very important issue for it. There
are a lot of parameters which need to be in focus while talking
about a speed controller performance like starting current,
starting torque, rise time, etc. Here we are using two methods
for controlling the speed PID Controllers and Pl controllers. A
controller is a device, historically using mechanical, hydraulic,
pneumatic or electronic technique often in combination, but
more recently in the form of a microprocessor or computer,
which monitors and physically alters the operating conditions
of a given dynamic system. These both controllers are
different in complexity and performance. In this paper, the PI
and PID speed controllers for the BLDC motors will be
proposed. A simulation study is conducted to evaluate the
efficiency of the proposed speed controllers. Further, a
comparative study is performed to validate the system
effectiveness.

Keywords—BLDC Motor, Speed Control, Pl Controller, PID
Controller.

I INTRODUCTION

He BLDC motors are used in variety of applications

requiring low-cost, compact, high performance drive
system for smooth operation over a wide speed range. The
brushless motor have applications in the field of aero space
and biomedical, also these motors are used in applications in
turn table drives in record players and lower power drives in
computer peripherals, instruments and control system etc.
These motors are also used for cooling fans for electronic
circuits and heat sinks. The BLDC drive is thus one the
popular drive system used in industrial applications.

Because of the absence of brushes and commutator,
brushless dc motors have a number of advantages compared to
conventional dc motors.

A few of these are:

e Higher speed ranges
Higher efficiency
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e  Better speed versus torque characteristics
e  Long operating life

o  Noiseless operation

e Higher dynamic response

They require practically no maintenance, have long life, high
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reliability, low inertia and friction, and they have a faster
acceleration and can be run at much higher speeds up to
100,000rpm

BLDC drive main disadvantage is higher cost which arises
due to complex electronic speed controllers to run.

Basically BLDC drives operation with inverter is an
electronic motor and requires a three-phase inverter in the
front end as shown in Fig.1. In self control mode the inverter
acts like an electronic commutator that receives the switching
logical pulse from the absolute position sensors. The drive is
also known as an electronic commutated motor.
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Fig 1. Block diagram of the BLDC motor drive system [1]

The BLDC servomotor drive system consisting of BLDC
servomotor and IGBT inverter is modeled [1]-[3].

The control circuit consists of the controller like P, Pl and
PID which are conventionally used in the control application
for a few decades. The main disadvantage is that the steady
state responses of these controllers under different operating
conditions such as parameter variation and load disturbances
are work satisfactorily [1]. Fuzzy logic controllers are well
suited to control systems with uncertain, complex, inaccurate
or non-linear dynamics such as BLDC motor control systems.
Fuzzy logic controller (FLC) can be easily designed and
implemented knowing the behaviors of the system and it can
greatly reduce the effects of non-linearity on the BLDC motor
control system. [4]

The structure of this paper is as follows. In Section Il we
provide some existing solutions schemes with respect to the
domain. Finally, Section Il concludes the paper.

Il. SIMULATION OF BLDC MOTOR AND
CONTROLLERS IN MATLAB
The Modeling of the BLDC motor is very comprehensively

implemented and analyzed in [1]-[4] and [10]-[12].The

modeling consists of MATLAB simulation of a) current and
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voltage generation, b) emf generation and c) gate signal
generation i.e.(Pulse Width Modulation)PWM generation for
the IGBT inverter circuit.

For the IGBT inverter 120° Conduction Mode is used. Also
the Pl and PID gain parameters are as in [1] & [2]

Analysis with P1 and PID controller.
The speed reaction and its equivalent error due to difference

in speed and with system parameters J1=350e-6 kg-m® J2=
560e-6 kg-m?and R1=0.57Q R2=1.14 Q and the load given to
the motor is 100% which is made known in Fig. 2

The reaction of the PI controller based drive is analyzed with
the error in speed for the difference in reference speed as in
analyzed.

The PID controller based system for the same step change in
response of the speed and system parameters as above is
applied to the drive system and the response obtained is as

under
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Fig.2 PID controller-based BLDC drive system for the given
change in reference speed.
(@) Input speed; (b) Actual speed

111. Conclusion
To study the performance of the controllers and their

application for wide range of speed control of BLDC
servomotor drive under different operating condition as in [1]
several methods have been proposed. The aim is to study the
conventional controller’s [1] [2] [5] behavior under various
parameter variations. The speed response of the BLDC drive
designed [5] with consistently same rise time and settling time
when subject of to load disturbance, parameter variations and
step change in reference speed.

By several parameters variation like resistance and loading
conditions the Pl and PID controllers are tested. The PID

controller is said to be better as the error is less and the
response of the system time is also improved.
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