
Conferences  > 2010 5th IEEE Conference on I... 

Performance of 4 phase SRM for various controllers and optimized using genetic
algorithm
Publisher: IEEE Cite This  PDF

S. Poorani All Authors

2
Cites in
Papers

293
Full
Text Views

   

Abstract

Document Sections

I. INTRODUCTION

II. SRM MODEL

III. DESIGN OF FUZZY PI
CONTROLLER

IV. GENETIC ALGORITHM
SYSTEM

V. OPTIMIZATION OF
FUZZY PI
CONTROLLER

Show Full Outline 

Authors

Figures

References

Citations

Keywords

Metrics

More Like This

Abstract:
This paper presents the idea of using the Switched Reluctance Motor (SRM) as an alternative to previously used
drives, in wide good and other industrial applications. In order to show the advantage of the SRM, the speed control of
a switched reluctance motor (SRM) is designed by blending two artificial intelligence techniques, genetic algorithms
and fuzzy PI control. Here the Genetic Algorithm (GA) is used to optimize the rules of fuzzy inference system. The
importance of the fuzzy PI controller is highlighted by comparing the performance of various control approaches,
including PI control and fuzzy control for speed control of SRM motor drive in terms of rise time, settling time, overshoot
and it is optimized using GA.
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I. INTRODUCTION
The Switched Reluctance Motor (SRM) has been increasingly used in variable speed drives [1]–[4]. It has been
used for many years in various applications such as hybrid electric vehicles, aircraft starter/generator systems,
washing machines, and automotive applications. In most of these applications, speed and torque control are
necessary. To obtain high quality control, an accurate model of the SRM is often needed. The most important
characteristic of the SRM is that the inductance of the magnetic circuit, which is a nonlinear function of the phase
current and the rotor position. But, due to the fact that SRMs typically operate at high levels of saturation of the
magnetic circuit to obtain high efficiency. Hence, the mapping among the SRM input variables, output variables
and parameters is highly nonlinear. Many researchers have studied on SRMs concerning design and control which
uses fuzzy modeling, estimation, and prediction. Analog control has been proven best control mechanism for any
industrial drive. But Classical controllers (i.e. PID controller) [6]–[7] require exact mathematical model of the
systems and are very sensitive to parameter variations. Therefore, the use of classical controllers does not meet
the requirements of the robust performance. The introduction of artificial intelligence (AI) has brought a new era in
the industrial drive. Various AI based heuristic controls have shown a good prospect to bring robustness and
adaptive nature in Constant speed variable torque or constant torque variable speed drive application. A fuzzy
logic controller (FLC) [8] chooses the switching states based on a set of fuzzy variables. Each fuzzy variable has
sets of variables which are characterized by expressions such as LARGE, MEDIUM and SMALL. Fuzzy Logic can
be applied in the form PI controller, called as PI like FLC, where the PI controller parameters are automatically
tuned for a wide range of speed demand and also for a wide change in operating condition (machine parameter,
load torque). Here, the design of PI like FLC has also been tackled with genetic algorithm (GA). The genetic
algorithm is based on binary genetic representation, a roulette wheel selection technique with elitist selection
strategy and classic genetic operators: mutation and crossover. The phases of Fuzzy PI controller are realized with
the help of standard procedures of the Fuzzy Logic Toolbox of the MATLAB/SIMULINK software. In the present
work an experimental comparison of PI controller, fuzzy logic based controller and fuzzy PI controller under load
and no load conditions for SRM has been conducted. This paper is organized as follows. Section 2 reviews the
SRM description. Section 3 discusses the fuzzy logic PI controller implementation and GA. Section 4 describes
about the GA system, section 5 deals with GA based fuzzy PI controller and the results are presented in section 6,
where a comparison of the fuzzy logic PI controller with other controllers (FL and PI) is made and choice of
controller is discussed. Conclusion is given in the last section.
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