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ABSTRACT:

The switched reluctance motor has used in
high performance motor control application such as
aircraft starter or generator system, electric traction,
mining drives, washing machines, door actuators, etc.
this use is due to high reliability, high torque, rok
construction, low cost of switched reluctance
all applications of switched reluctance motg

Motor (SRM),
Asymmetric , Fuzzy Control,

Torque Ripple.

INTRODUCTION:

Torque ripple rd@#ction in switched reluctance
motors (SRM) has beconfe a major research theme for this
machine today. In servo control applications or when
smooth control is required at low speeds, reduction of the
torque ripple becomes the main issue in an acceptable
control strategy. In this case, even using a fuzzy PIl-like
control as the one described in , the results are not
Satisfactory because the controller's output signal, which is
used as a reference signal for the current Control in the
power converter, causes sustained torque oscillations in
steady-state. Furthermore, torque ripple alters with the

of the load

ecently, more sophisticated
ere proposed that enhanced

ed concerning two aspects: Instead of
starting from a zero knowledge (all rules at a zero value),
he fuzzy system resp0n51ble for the ripple reductlon can

ning strategy, which has used a simulation model of the
RM to acquire the initial knowledge rule-base, is
proposed. use of the machine torque, measured or
estimated, to implement the torque-ripple reduction
techniques on-line, decreases their robustness and limits
the application of the online Control algorithm mainly due
to costs. Hence, a compensation scheme that allows its
online use without measurement or estimation of the
torque signal needs to be researched.

TORQUE RIPPLE REDUCTION STRATEGY:

Construction of switched reluctance motor (SRM)
is simple and robust which is used for high speed and high
temperature applications. But this switched reluctance
motor (SRM) has one disadvantage that there is pulsation
of torque due to harmonics of flux which cause the ripples
in periodic speed. For high speed applications speed
oscillations is natural but in low speed applications it
creates periodic speed ripples
performance of switched reluctance motor. The pulsation
of torque in switched reluctance motor (SRM) is produced
due to harmonic flux in the air gap and also due to cogging
torque. This cogging torque produces due to variables

which deteriorates
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reluctance between stator and rotor side. Therefore to
minimize periodic speed in switched reluctance motor
(SRM) two methods are used such as

A) Improvement in design of magnetic circuit.

B) Improvement in performance of electronics control
technique.

First method reduces the torque ripples but it is
costly whereas second method is feasible and more
effective which can improve the performance of speed
control technique. In this paper switching strategy with H-
Bridge asymmetric type converter is proposed for
switched reluctance motor (SRM) which will gives good
control and flexibility. The H- Bridge asymmetric type
converter is as shown in following fig.1

ntroller. The torque
pocure 2.

Fig .2 Torque Ripple Reduction Loop

This paper focuses on minimization of periodic
speed ripples and improvement in performance of
switched reluctance motor by using PI and Fuzzy control in
MATLAB/ SIMULINK environment.

METHODOLOGY:
A. MODELING OF SWITCHED RELUCTANCE MOTOR
(SRM) WITH PI CONTROLLER:

The combination of proportional and integral
terms is essential to refine thgspeed of the response and
ror. By giving feedback
mance of the PI controller can

also to eliminate the stead
to the converter the pe
be improved and it the disturbances. The forced

or can be eliminated in PI

to decrease the
If the speed response is not
are used.

Scope2
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Fig.3 Simulink model of SRM with PI

B. MODELING OF SWITCHED RELUCTANCE MOTOR
(SRM) WITH FUZZY CONTROLLER:

Fuzzy logic was proposed by Lotfi Zadeh in 1965,
it has various applications in all inventive fields. The
merits of fuzzy logic controller are the clarification for a
problem can be easily analyzed and the design of the
controller can be implemented. The design of fuzzy logic
system is not based on the mathematical model of process.
The four main stages in fuzzy logic controller are

fuzzification, rule base, inference mechanism and
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defuzzification. The fuzzification is nothing but it
comprises the process of transpose crisp values into
grades of membership for linguistic terms of fuzzy sets.
The transpose from a fuzzy set to a crisp number is called a
defuzzification. The inference engine and the knowledge
base were the components of an expert system. The
knowledge base stores the factual knowledge of the
operation of the concern experts. Fuzzy inference engine is
the process of calculating from a given input to an output
using fuzzy logic. In inference engine, If Then type fuzzy
rules convert fuzzy input to the output Mamdani type fuzzy
logic controller. It is most commonly used in a closed loop
control system, because it reduces the steady state error to
zero. The designed fuzzy rules used in this research are
given in Table 1. The fuzzy sets have been defined as:
Negative Big (NB), Negative Medium (NM), Negative Small
(NS), Zero (Z), and Positive Small (PS), Positive Medium
(PM) and Positive Big (PB) respectively. Many research
papers have developed SRM models based on fuzzy logic,
hybrid fuzzy and neural techniques. The simulink model is
designed for the speed control of Switched Reluctance
Motor using Fuzzy logic controller and their corresponding
waveform is shown in Figures.

TABLE I. Rule Based for Speed contro
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NB NB NB

NM NB NB
En

NS NB NB

Switched Reludance
Motor

. N
[
E ﬂ Tum-on angle (deg) =

bets 75 | Tum-off angle (deq)

Position_Sensor

Switched Reluctance Motor

Discrete,

Ts=le-008s. 3 Q :
powergui
jic

Fig. 3 Simulink model of SRM with Fuzzy

SIMULATION RESULTS AND ANALYSIS:
Simulation results with the proposed technique
are presented for different parameters as shown in below
figures.

01111 oo

- o
e gl

Fig 5. Simulation Results of SRM with Fuzzy

Fig 6. Torque Ripples in PI

Fig 7. Torque ripples in fuzzy
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CONCLUSION:

The relatively recent approaches of torque ripple
minimization attempt smooth torque over a wide speed
range. Although the torque ripple will progressively
increase with speed, these new approaches are highly
desirable for applications where the speed range varies
widely.

The proposed technique is suitable for Reduction
of periodic speed ripples in switched reluctance motor
It is possible to control
ripples by using fuzzy

using PI and fuzzy logic cont
and to reduce the periodi

Fig 8. Speed Ripples in PI

Fig 9. Speed Ripples in Fuzzy

Simulation wave form in fig.4 and fig.

disturbances associated with
controller than Fuzzy controllg

compare settling time
very less settling tim

4)

5)

sis of Pl and Fuzzy
TorqueRipple [ Vv, | Mo | Speed
([III +Ill.) ﬂ Tﬂg Nu: Nl'l (Nm . hll.) Tl

6)

Controller

R
il

(i)

R
M| %

mp B

M BT

T4.28%

7)

Fuzy

17|Page

logic
controllers with PI
certain perfor
Simulation res
reluctance

in M B/Simulink. Comparison of
logic will be made based on
eters. From the above
controller for switched

d ripple reduction in

control

oron, F. Debrailly, M. Hubert,
Sensor for Permanent Magnet
Synchronous @#chine Torque Ripple Reduction using
the IlteratiVe Learning Control Technique,”EEE
International Conference on Power Electronics and
Drive Systems PEDS, Singapore, 2011, page no 5 to 8.

Puis, B. Costa, “Proposition of an off-line learning
urrent modulation for torque- ripple reluctance in
switched reluctance motors: design and experimental

evaluation,” IEEE Transactions industrial electronics,
vol. 49(3), 2002, page no 665 to 676.

F. Soares, B. Costa, “Simulation of 6/4 Switched
motor based on Matlab /Simulink
IEEE Transactions

reluctance
environment,” Aerospace and
electronic Systems, vol. 37(3), 2001, page no 989 to
1009

V. VUJICICM, “Asymmetrical Switched Reluctance Drive
with an Unequal Number of Turns per Motor Phases -
Torque Ripple Evaluation,” WSEAS International
Conference  on  Simulation, = Modelling
Optimization, Greece, 2005, page no. 639 To 644.
A. Terki, A. Moussi, A. Betka, an improved efficiency of
fuzzy logic control of pmbldc for pv pumping system,
Applied Mathematical Modelling, Vol. 36, 2012, Page
no. 943 to 944.

S. Paramasivam, “Hybrid fuzzy controller for speed

and

control of switched reluctance Motor drives,” Energy
Conversion and Management, Vol.46 (9-10), 2005,
page No.1365 to 1378.



NOVATEUR PUBLICATIONS

International Journal Of Research Publications In Engineering And Technology [IJRPET]
ISSN: 2454-7875

VOLUME 2, ISSUE 10, Oct. -2016

8) M. Islam, “Minimization of torque ripple in SRM drives,” frequency,” Electric Power Applications, IEE
IEEE Transactions on Industrial Electronics, Vol.49 (1), Proceedings, Vol. 153(1), 2006, page no.47 to 56.
2002, page no.1126 to 1133. 11) J. Choi', K. Jae-Sub, D. Chung, “Efficiency Optimization

9) A. Guettaf, F. Chabane, “Dynamic Modelling in a Control of SynRM Drive,” IEEE International Conference
Switched Reluctance Motor SRM Using Finite Elements,” SICE-ICASE, Korea, 2006.

Journal of Power Technologies, Vol. 93 (2), 2013, page
no.100 to 104.

10) T. Liu, M. Lin, “Nonlinear control of a synchronous
reluctance drive system with Reduced switching

@&

18|Page



