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ABSTRACT

In this paper, an integrated technique to maximize the efficiency and power factor of induction motor is
proposed. In the proposed method Artificial Bee Colony (ABC) algorithm is used to optimize the induction
motor’s parameters like efficiency and power factor at particular loading points. From the optimized
parameters the exact values can be predicted by using the Fuzzy Logic Controller (FLC) during the
intermediate loading conditions, because the ABC parameters are not providing the exact parameters for all
type of loading conditions. The proposed work is implemented using MATLAB/Simulink platform and
performance of the proposed technique is evaluated. Finally, the power factor and efficiency of proposed

technique is evaluated with ABC and FLC.

Keywords: ABC, FLC, Induction Motor, Efficiency, Power Factor.

1. INTRODUCTION

In industry [1], the three-phase induction motors
are the most widely used electric motors. They run
at basically constant speed from no-load to full-
load. On the other hand, the speed is happening
dependent and accordingly these motors are not
simply adjusted to speed control [2]. When huge
speed deviations are needed, we generally choose
D.C. motors. To go with most industrial necessities,
nevertheless, the 3-phase induction motors are
plain, rugged, low-priced, easy to sustain and can
be factory-made with physiognomies. We shall
spotlight our awareness on the common principles
of 3-phase induction motors [3]. For drives needed
variable speeds due to relieve of their speed control
methods [4], only DC motors were used before. The
conservative methods of speed control of an
induction motor were either too costly or too
incompetent thus limiting their application to only
steady speed drives [5]. Conversely, modern
developments and growth of speed control methods
of an induction motor have improved the use of
induction motors in electrical drives widely.

The starting device needs more space and
moreover adds to the price of the motor. A 1-phase
motor is about 30% larger than an equivalent 3-
phase motor [6] for the similar output. The features

of single phase induction motors are the same to 3-
phase induction motors apart from that single phase
induction motor has no intrinsic starting torque and
some particular provision have to be ready for
making itself starting [7]. It follows that during
starting period the single phase induction motor
should be changed to a kind which is not a single
phase induction motor in the logic in which the
phrase is normally used and it turns into a correct
single phase induction motor when it is sprinting
and following the speed and torque have been
increased to a point outside which the additional
device may be distributed [8].

Unfortunately, efficiency and power factor have
not gained enough attention in traditional, while
low efficiency leads to more energy consumption
and low power factor causes more occupation of
transmission line capacity and non optimal use of
inverter [9] [10]. Usually, improvement in one
feature might have an adverse effect on the other
one. Therefore, a compromise is needed between
the efficiency and the power factor [11] [14]. To
comprehend power factor, it is cooperative to
apprehend three different types of power in
electrical classifications [13] [15]. Power factor can
be improved by connecting capacitors either on an
individual motor basis or, by preference, on a
common bus covering several motors [16].

372


http://www.jatit.org/
mailto:anbalagan0674@gmail.com

Journal of Theoretical and Applied Information Technology

30" September 2013. Vol. 55 No.3

N

© 2005 - 2013 JATIT & LLS. All rights reserved-

" A m—
A iil

ISSN: 1992-8645

www.jatit.org

E-ISSN: 1817-3195

In this paper, an integrated technique to
maximize the efficiency and power factor of
induction motor is proposed. In the proposed
method Artificial Bee Colony (ABC) algorithm is
used to optimize the induction motor’s parameters
like efficiency and power factor at particular
loading points. The exact parameters can be
predicted by using the FLC while the parameter
variation at various loading conditions. Because the
ABC parameters are not adapted for all type of
loading conditions. The rest of the paper organized
as follows: the recent research works is analyzed in
section 2; the proposed work brief explanation is
explained in section 3; the suggested technique
achievement results and the related discussions are
given in section 4; and section 5 ends the paper.

2. RECENT RESEARCH WORKS: A BRIEF
REVIEW

In literature, several associated works are
previously accessible which stands to progress the
competence and power factor of induction motor. A
few of them assessed here. Three phase induction
motors are used in more or less all the industries for
its easy construction and easy function has been
proposed by V.Chandrasekaran et al. [17]. More
than 60% of the electrical energy produced was
being devoured by the induction motors was
expected. Any effort to develop the competence and
power factor will cost efficient. For the induction
motor which proficient operation with power factor
development is feasible by substituting a Double
Winding Induction Motor (DWIM). Due to mutual
induction that labors as an Induction Alternator
(1A), a three phase EMF was extended in the other
winding. For its highest competence and power
balancing modes of operation both mechanical and
electrical load can be controlled by a PIC
Microcontroller. The development in competence
and power factor is proved by a capacitor bank with
inconsistent steps comprised in the designed model.
Besides, energy conservation was feasible owing to
loading the second set of winding for which divide
supply is not needed.

Linear electrical motors (LMs) linear motion has
been proposed by A. Hassanpour Isfahani et al. [18.
They undergo from two major disadvantages: low
competence and low power factor. Elevated energy
consumption and an increase in input current, and
occupy transmission line capacity are caused by
these disadvantages. Concurrently, to progress both
competence and power factor, they offer a multi-
objective optimization technique. To work out the
competence and power factor, these technigques use
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a systematic model of the machine. It permits us to
examine the effects of different motor conditions on
the competence and the power factor. By applying a
genetic algorithm in a suitable objective function,
Motor parameters and dimensions can be optimized
after that. The results demonstrate an improvement
in motor concert.

The low-load operating periods, motor concert in
terms of competence and power factor has been
proposed by Fernando J. T. E. Ferreira et al. [19].
In this offered method, as a function of load, a
multiflux level, three-phase, squirrel-cage induction
motor was offered, in which the competence and
power factor can be both exploited. This new motor
can be an extra value in industry owing to its
flexibility, mainly, for changeable load applications
in which major energy savings can be attained, and
can furthermore be applied as novel or re-wound
common purpose spare motor. The suggested motor
has a stator winding with two sets of turns,
allocating the similar positions in the stator slots.
Six modes were chosen and examined among all
the feasible stator winding connections. The
fundamental principles for suitable connection
mode change were argued. An electronic device
and a contactor thought for automatic connection
mode change were suggested.

The power of the derange factors in calculating
total copper losses, competence, power factor, input
power, output torque, peak currents, and derating
factor of the motor operating under unstable voltage
system has been assessed by Makbul Anwari et al.
[20]. The entire definition for the voltage unhinge is
using complex voltage-unbalance factor that
contains its magnitude and angle. A coefficient to
decide either under- or over unhinge conditions was
introduced. Using the method of symmetrical
component, the study of the motor was executed,
and MATLAB software was applied to examine the
concert of the induction motor. To assess total
copper losses, input power, power factor, and total
output torque exactly, the reproduction results
demonstrate that the International Electro technical
Commission definition of the voltage unhinge
combined with the coefficient of unbalance
condition could be used. Conversely, the phase
angle of the unbalance factor should be embraced
for correct calculation of peak current and peak
copper losses of the phase windings and derating
aspect of the motor.

Linear induction motors (LIMs) linear motion
directly has been proposed by Amir Zare Bazghaleh
et al. [21], but the low competence, low power
factor, and longitudinal end effect (LEE) are their
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foremost problems. At first, they offer an exact
equivalent circuit model (ECM) in this suggested
method. After that, they insert a factor, which can
show the end effect intensity in the LIM. We
examine the influence of motor design parameters
on the competence, power factor, and end effect
intensity at the subsequent stage. We grow a
number of different multi-objective functions,
which will be applied to develop competence,
power factor, end effect intensity, and motor weight
afterward. Results will demonstrate the precision of
the equivalent circuit model and the enhancement
of objective functions at the last part of the
optimization process. Two-dimensional finite-
element study assesses the results from the ECM.

Regarding the competence developments to
electrical machines that could have an extremely
large bang on energy consumption has been
discussed by B.C.Mecrow et al. [22]. The key
disputes to improved competence in systems forced
by electrical machines stretch out in three areas: to
lengthen the application of variable-speed electric
drives into novel areas by reduction of power
electronic and control costs; to incorporate the drive
and the driven load to exploit system competence;
and to raise the competence of the electrical drive
itself. Competence gains inside electrical machines
would result from the growth of new materials and
construction techniques is done in the little to
medium term. Roughly a quarter of novel electrical
machines were driven by variable-speed drives.
More than the subsequent 50 years, these were a
less mature product than electrical machines and
must see bigger competence gains. With novel sorts
of power electronic devices that diminish switching
and conduction loss, progress would happen. There
was an entire freedom to differ the speed of the
driven load with variable-speed drives. Substituting
fixed-speed machines with variable-speed drives
for an elevated ratio of industrial loads could
signify 15-30% energy save. This could set aside
the UK 15 billion kWh of electricity per year
which, when joined with motor and drive
competence gains, would amount to a total annual
saving of 24 billion kWh.

A techniqgue based on multi-objective
evolutionary algorithms for the purpose of in-
service induction motor efficiency has been
presented by Mehmet cunkas et al. [22]. In
common, the competence was found out by
collecting multiple objectives into one objective by
a linear amalgamation and optimizing the resulting
single-objective problem. The approach has a few
disadvantages such that precise data about solution

substitutes would not be willingly evident. They
explained the  multi-objective  evolutionary
optimization  algorithms, the Non-dominated
Sorting Genetic  Algorithm-11  (NSGA-II) and
Strength  Pareto  Evolutionary  Algorithm-2
(SPEA2), were effectively used to the competence
purpose problem in induction motor.

The improvement of induction motor efficiency
and power factor are significant not only from the
concerns of energy savings and cooler system
operation, but also from environmental pollution
avoidance possible. The vantage points of energy
savings and related air pollution abatement, it is
clear that higher induction motor operating
efficiency is an issue. The efficiency of an
induction motor system is a complex function of
the motor, converter, and control system. So that in
literature, different types of control technique is
used for improving the efficiency and power factor
of induction motor. The conventional control of an
induction motor is complicated due to strong
nonlinear magnetic  saturation effects and
temperature dependence of the motors electrical
parameters. In general, the conventional control
approaches need a compound mathematical model
of the motor to expand controllers for measures
such as speed, torque, and position. This
mathematical model based calculations have to be
achieved particularly for each motor, and the
resulting model based controllers may not execute
well if temperature change causes parameter values
to change. So that, the inconvenience of the online
search approaches includes their complexity as well
as their potential propensity to exhibit slow
convergence.

3. PROBLEM FORMULATION

The improvement of induction motor efficiency
and power factor are significant not only from the
concerns of energy savings and cooler system
operation, but also from possible environmental
pollution avoidance. From the vantage points of
energy savings and related air pollution abatement,
it is clear that higher induction motor operating
efficiency is an issue. The efficiency and power
factor of an induction motor system is a complex
function of the motor, converter, and control
system. In general, the conventional control
approaches need a compound mathematical model
of the motor to expand controllers for measures
such as speed, torque, and position. This
mathematical model based calculations have to be
achieved particularly for each motor, and the
resulting model based controllers may not execute
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well if temperature change causes parameter values
to change. So the inconvenience of the online
search approaches includes their complexity as well
as their potential propensity to exhibit slow
convergence. The efficiency and the power factor
improvement are explained in the next section 3.1.

3.1. Maximization of Efficiency and Power
Factor of Induction Motor

The efficiency and the power factor of the
induction motor are maximized by the optimization
and prediction of the induction motor parameters.
Here we are using the Artificial Bee Colony
algorithm (ABC) for optimizing the parameters.
From the optimized parameters, the exact value can
be predicted by the Fuzzy Logic Controller (FLC)
technique during the parameters variation time. It
predicts the exact parameters using the expert
knowledge rules base interference system. So, the
proposed technique gives maximized efficiency and
power factor at different mechanical torque levels.
The proposed induction motor equivalent circuit
and the mathematical modeling are given in the
following section 3.1.1.

3.1.1. Equivalent Circuit and Mathematical
Modeling of the Induction Motor

The proposed induction motor equivalent circuit
is shown in figure 1, which shows the stray load

losses. In this circuit, Vg is the stator phase
voltage, Rg and R, are the stator and rotor
resistance respectively, Xg and X are the stator
and rotor leakage reactance respectively, Rsy is
the stray load resistor, Rpyand X, are the
magnetizing resistance and leakage reactance
respectively, I and |, are the stator and rotor

current, R [(1—S)/S]represents the output

power of the motor. The stray resistor Rsy is

representing the stray losses of the circuit. The stray
losses can be determined by the following equation

().

Rs  jXs Xr Rr Rsy
p— T A AAA— A
S —
Is Ir
Vs Rm Xm Ri[(1-S)/S]

Figure.1. Equivalent Circuit Of The Induction Motor

E-ISSN: 1817-3195
| 2
Psy = PsyFLD[I 2(::|_D)J o
r
Where, Psy and Psy FLD are the stray load
losses at any point and full load, |rand
FLD ;
Iy are the rotor current at any load point and
full load. Here the stray resistance can be

calculated by the following equation (2).

FLD 1.8
Rey = Rr[(L—SFLP) /s ][mj @

Where, S™P s the full load slip, let us consider
the stray losses can be evaluated at full load 1.8%.
The  four equivalent  circuit  parameters

(X,R,, X,,R,,)are to be estimated. The

efficiency and power factor of the equivalent circuit
has been estimated in the following,

(a) Estimation of Efficiency and Power Factor

The efficiency of the three phase induction motor
can be estimated by the following equation

E (o I:)o%t
n-(%)=| —F [L00 ©))
P|np

Where, nE(%) is the estimated efficiency in

percentage, PoutE and Pian are the estimated

output and input power. Here, the output power and
input power of the induction motor can be
estimated by the following equations (4) and (5).

1-S
Pout =(3|r2ERr)(Tj 4)
Pip =31 E5Rs + 125 Ry /S +Rgy) + 155 Ry ] (5)
Where, _ | vEyy, | is the estimated stator
N Y Y
current,
E is the estimated rotor
JE_[_ Vs
e+ Y Yy
current,
VSEYr is the estimated

I1E =

Rm(Ys + Y +Ynm)
magnetizing current.

With, VsE :Vs/(\/§+ jo)is the stator per phase
voltage,
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__ 1 is the stator admittance,
) Rs + jXs
1 isthe rotor admittance,
T (R/S)+ Ry + iXs

M S
Xm Rm

of the parallel branch.

is the equivalent admittance

The three phase induction motor power factor
can be calculated by the following equation (6).

Cos¢E :wélg) (6)
IS

The above parameter estimations are used to
identify the induction motor operation efficiency
and power factor at various loading points. It
should be estimated from half loading to over
loading conditions. The actual efficiency and power
factor of the induction motor at various loading
points are determined by the different techniques. It
is important to note that these measured parameters
are used to compare and verify the estimated
efficiencies. Then the determined parameters are
compared with the estimated efficiency and power
factor. Minimization of error between them is
considered as the fitness function of the proposed
method. This integrated proposed algorithm needed
multi-objective function for the reduction of error.
The minimized error between the measured and
estimated parameters provides the increased
efficiency and the power factor. The integrated
proposed system is given in the following section

3.2,

3.2. Overview of the Proposed
Technique

Integrated

The proposed technique contains the combined
performance of both ABC and FLC algorithms,
which are used to maximize the parameters of the
induction motor, i.e., the efficiency and power
factor. Here we are using the ABC for optimizing
the parameters of the induction motor. From the
optimized parameters, the exact value can be
predicted by the FLC technique during the
parameters variation time. It predicts the exact
parameters using the expert knowledge interference
system. The ABC algorithm for optimizing the
parameters is briefly explained in the following
section 3.2.1.

3.2.1. Optimizing the Parameters Using ABC
Algorithm

The ABC algorithm optimizes the parameters,
i.e., to minimize the error between the actual and

estimated parameters. Initially the population size,
iteration range and total number of generation
should be clearly specified using the induction
motor parameters i.e., Xg, Ry, Xy, Ry, Xy to
determine the efficiency and power factor at the
various loading points. It should be compared with
the experimental measurements and the error
between them is reduced using the multi-objective
functions. The steps to optimize the induction
motor efficiency and power factor is briefly
explained in the following,

Algorithm

Step 1: Initialize the population solution (Xj) of

the induction motor equivalent circuit parameters
i.e, Xg,Rp, Xm Rmy X

Step 2: Generate the random number of population
of input current, efficiency and power factor.

Step 3: Evaluate the fitness of the population; the
multi-objective function is given in the following
equation (7).

@ = yeig{fux), fo(x), f3(x)} (7)

The absolute error function of the multi-objective
formulation can be described in the following

manner.

o =1F 18 (8)
200 =[Py - Ay ©)
f3(%) :‘COSqﬁE —Cos¢A‘ (10)

Step 4: Set the cycle count is 1, i.e., cycle=1.
Step 5: Repeat

Step 6: To adjust the populations and determine
the new solutions of the employee bee using the
following equation (11).

Viij =X, j +Pi j(Xi j Xk, j) (11)

Where, k =(1,2,3...n)and j =(1,2,3...n) are the
randomly chosen index.

Step 7: Apply the selection process to find the

better fitness of the new solutions and determine the
probability.

probability = ni 12)

>o

i=1
Step 8: For each onlooker bee produce the new
solutions using the equation (11). Neighborhood of
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solution selected is depending on the probability
and evaluate it.

Step 9: Apply selection process of the new
solutions.

Step 10: If better solutions are not achieved,
abandon the solutions and produce the random
number of scout bee solution using the following
equation (13).

x) = X[{qin +rand[0,1](X hax _Xr!nin) (13)

Step 10: Store the best solution achieved so far.

Step 11: Cycle=cycle+1
Step 12: until cycle= maximum cycle number.

Once the process has been completed, the
algorithm is ready to give the efficiency and the
power factor of the induction motor. These results
are used to identify particular load points, for which
the range is half load to over load conditions, i.e.,
50, 75, 100, 125 (in %). But for the intermediate
load conditions, the maximized efficiency and
power factor calculations are difficult process in the
ABC. So integrating the process using the FLC, is
given in the following section 3.2.2.

3.2.2. FLC Based Exact Parameters Prediction

The FLC is the universal approximation logic
rules based technique, which has the merits such as
independence of mathematical model, robustness,
and linguistic description. Here, FLC is used to
predict the exact parameters of the induction motor
during various load conditions. Normally FLC
consists of three stages such as fuzzification,
interference system and defuzzification. The
proposed FLC structure is given in the following
figure 2.

ﬂ
-
£
7
8
;

4’@

‘uu'.pr.l {crisp)
Figure.2. Structure of the proposed FLC
(i) Fuzzification

The input crisp values are converted into the fuzzy
values, during the fuzzification process. At that

process the boundaries of the crisp values should be
specified. Here the induction motor load and input
power is the input of the FLC. The input may be the
following

Pinp (X) = {Pinp (50%), Pinp (51%), .... Pinp (%) (14)

Where, P,r'fp(x) is the input power at X
percentage of load.
(ii) Interference System

This is the expert knowledge rules base system,
which contains the fuzzy rules base and decision
making system. The various loading conditions
corresponding efficiency and power factor are
created by some meaningful rules, which is given in
the following

If the fuzzified input power is

Pi,fp (x) = {Pi,fp (50%), Pi,fp (51%), ... Pirfp (n%)} (15)
Then the efficiency and the power factor is given
by,

1 (0 = A (50%).7 ™ (519) ... " (n%) |
and
cos¢"F (5000),

cosg"" (x) = { AF AF
coS¢AF (51%) ...COSFAF (nos)

} (16)

Where, UAF (x) is the efficiency at X percentage

of load and COS¢AF (x) is the efficiency at X
percentage of load (all are fuzzy values).

(iii) Defuzzification

The predicted parameters are in the form of fuzzy
values, which are converted into the crisp values
using the defuzzification process.

7PF (x) = {;;DF (50%), 7 °F (51%) ... PF (n%) }
and
cos¢PF (50%),

COsp°" () = { DF DF
c0s¢PF (51%) ...cos¢PF (n%)

} (17)

Where, 7°7(X) is the efficiency at X

percentage of load and COS¢DF (x) is the

efficiency at X percentage of load (all values are
after defuzzification). In the FLC three stages is
used to determine the exact parameters at the
various loading conditions. The proposed method is
implemented in the MATLAB platform and the
performance is analyzed in the following section 4.
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DISCUSSIONS

The proposed method has been implemented in
the MATLAB (2012a) platform. Here, the proposed
method reduces the error between the estimated
induction motor parameters and the actual
parameters under various load conditions. The load
should be varying between half to overloading
condition. This evaluation provides the best
efficiency and power factor of the certain load
conditions. In this proposed method using the 5.4
HP, 380V, 50Hz, 4 pole induction motor, the
parameters configurations can be described in the
following table 1.

Table.1: Induction Motor Parameters

Parameters Values in ohm
Stator resistance (R;) 3.9
Rotor resistance (R;) 4.2
Stator reactance (X;) 6.6
Rotor reactance (X;) 6.4

Mutual resistance (Rm) 136.5
Mutual reactance (Xm) 1382

The three phase induction motor estimated power
factor and efficiency under various loading
condition can be described in the table 2. The
parameters estimation can be done with the help of
equations (3) and (4). The estimated induction
motor parameters are compared with the various
techniques parameters such that ABC, FLC and
proposed technique. The table 3 shows the three
phase induction motor parameters, which has been
determined by the ABC algorithm. Similarly the
FLC using calculated parameter are given in the
table 4. The optimized induction motor parameters
using the proposed method are described in the
table 5. Here, the proposed method optimized the
induction motors parameters using the ABC
algorithm, i.e., to minimize the objective function.
From the optimized parameters, the exact value can
be predicted by the FLC technique during the
parameters variation time. Then the effectiveness of
the proposed method effectiveness has been
analyzed in the tables 6 and 7 (all values are given
in percentage). In the tables below error between
the estimated parameters and the actual parameters
(determined from various techniques) are evaluated.

378

At 380v, 50hz.

Load | Voltage Rotor | Input Power Input Efficiency

%) ) speed | Current factor | Power %)
(pm) | (A) (Kw)

120 380 1410 | 3.4621 | 0.9102 | 2.158 83.47
100 380 1420 | 3.1881 | 0.8905 | 1.861 83.91
90 380 1430 | 2.9189 | 0.8644 | 1.651 84.18
70 380 1440 | 2.6572 | 0.8293 | 1.450 84.18
50 380 1450 | 2.4069 | 0.7811 | 1.245 83.77

Table.3.The Efficiency And Power Factor Using Abc

Load | Voltage Rotor Input Power Input Efficiency

%) ) speed | Current factor | POwer (%)
(rom) | (A) (Kw)

120 380 1410 3.48 0.91 2.152 80.20
100 380 1420 3.19 0.90 1.790 84.26
90 380 1430 2.97 0.86 1.655 84.62
70 380 1440 2.59 0.81 1.453 84.58
50 380 1450 2.48 0.79 1.251 84.26

TABLE.4The Efficiency And Power Factor Using Flc

Load | Voltage Rotor | Input Power Input Efficiency

%) ) speed | Current factor | POwer %)
(rom) | (A) (Kw)

120 380 1410 3.48 091 | 2.152 80.10
100 380 1420 3.19 0.90 | 1.790 88.86
90 380 1430 2.97 0.86 | 1.655 85.35
70 380 1440 2.59 0.81 | 1.453 84.65
50 380 1450 2.48 0.79 | 1.251 82.62

Table.5The Efficiency And Power Factor Using Proposed

Method
Load | Voltage Rotor Input Power Input Efficiency
%) V) speed | Current factor | POWwer %)
(mm) | (A) (Kw)
120 380 1410 3.48 0.9751 | 2.152 84.02
100 380 1420 3.19 0.9509 | 1.790 84.04
90 380 1430 2.97 0.8499 | 1.655 85.00
70 380 1440 2.59 0.8624 | 1.453 83.90
50 380 1450 2.48 0.7485 | 1.251 84.01

Table.6Comparison Of Efficiency Errors In Percentage
Load Proposed
(%) ABC | FLC technique
120 3.27 | 3.37 0.55
100 0.35 | 4.95 0.13
90 | 044 | 117 0.82
70 0.4 0.47 0.28
50 | 049 | 1.15 0.24

Table.7 Comparison Of Power Factor Errors In

Percentage
Load Proposed
(%) ABC FLC technique
120 0.0668 | 0.0668 0.0649
100 | 0.0665 | 0.0665 | 0.0604
90 0.0344 | 0.0344 0.0145
70 0.0417 | 0.0417 | 0.0331
50 0.0431 | 0.0431 0.0326
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The estimated percentage efficiencies and
percentage efficiencies for ABC, FLC and the
proposed are illustrated in the figure 3, which is
determined according to the load variations. The
errors between the estimated efficiency and actual
efficiency (determined from various techniques) are
shown in the figure 4. The estimated power factor
and power factor for various techniques in different
loading points are described in the figure 5. The
errors between estimated power factor and the
various techniques power factor are illustrated in
figure 6 (all in percentage). The power factor errors
percentage can be calculated using the following
equation.

E A
Pf.Errors(%) = w 100 (18)
COS¢
Efticiency
a0 ;
= 88 -
= 86 - ’
g' 2‘; - ; —e—estimated
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Figure.3.The Percentage Efficiencies For Various
Techniques
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Figure.6. Comparison Of Power Factor Errors In
Percentage

The three phase induction motor parameters are
estimated with the appropriate equations and
specified values. This can be determined for various
loading conditions i.e., half loading to over loading
conditions. The various techniques are used to
determine the actual parameters of the induction
motor such as ABC, FLC and proposed technique;
it is also determined for half loading to over loading
conditions. Then the effectiveness of the proposed
technique has been described in the graphical
representation. Comparing to the other techniques
parameters, proposed technique parameters are
much closer to the estimated parameters. Also it
can be proved by the additional computation
analysis process. In the analysis used to calculate
the percentage error in efficiencies and the
percentage error in power factor, which describes
the proposed method has the minimized errors
compared to the other techniques. For example
percentage errors in efficiency for half loading
condition are given in the following, ABC has
0.49%, FLC has 1.15% and the proposed technique
has 0.24%. Similarly for the percentage errors in
power factor for 70% loading condition are given in
the following, , ABC has 0.0344%, FLC has
0.0344% and the proposed technique has 0.0145%.

5. CONCLUSION

In this paper is presented an integrated technique
to maximize the efficiency and the power factor of
induction motor. The proposed method has been
implemented in the MATLAB platform. Here the
induction motor parameters are optimized by the
ABC algorithm at particular loading conditions.
From the optimized parameters the exact value has
been predicted by the FLC algorithm at
intermediate loading conditions. The proposed
technique was tested with the 5.4 HP induction
motor, which shows that the proposed method is
effective for the efficiency determination with
reduced estimation errors, i.e., less than 1% at

379


http://www.jatit.org/

Journal of Theoretical and Applied Information Technology

30" September 2013. Vol. 55 No.3 <

S

© 2005 - 2013 JATIT & LLS. All rights reserved-

" A m—
A iil

ISSN: 1992-8645

www.jatit.org

E-ISSN: 1817-3195

nominal loads. The proposed method performance
is compared with the ABC and FLC. The
comparative results have proved that the proposed
technique is the well improved technique to
maximize the efficiency and power factor of the
induction motor compared to the other techniques.
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