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equipment’s [11]. Many researches in latest years were
proposed difference methods to modify the real power
operation via intelligent techniques [12,13] to enhance the
APF performances. In addition, In fuzzy control, there is no
need a precise mathematical model of system. Furthermore,
fuzzy logic control has adaptive and nonlinear facilities to get
strong performance under the variation of parameters and load
instabilities. This method depends on the knowledge of human
to know the performance of system. Therefore, control
strategy is easy since it is depend on if....then linguistic rules
[14, 15, 16]. New approach of H-bridge multilevel inverter
based on Fuzzy logic to deliver five voltage levels as output to
decrease the harmonic. In addition, two H-Bridges are linked
in cascaded to generate output of a nine level inverter [17].

Abstract
This paper proposes a new approach for three-phase threethree level inverter to compensate all load voltage
trepidations, and to mitigate harmonics. The traditional
arrangement of system is based on the two-level voltage
source inverter with classical controllers. In addition, the
classical method has compound and a difficult mathematical
model with switching losses. To overcome these problems and
improve the active power factor, there is new suggested to use
multilevel converters based on intelligent technique.
Nowadays fuzzy logic controllers and three-level inverter are
positively employed in several manufacturing applications
and it is high explanation to remove harmonics of system. To
enhance control system, fuzzy logic control FLC with three
level inverter are suggested. Here, the voltage based on fuzzy
controller is calculated to modify ability real power by
regulating the current error using the rules of fuzzy. The
simulation method is executed based on MATLAB-Simulink
and Sim Power System, The simulation shows the efficiency
and reliability of the results via FLC with three level inverters.

In this article, FLC is suggested to enhance the performance
of three-level inverter as result to optimize the whole system
performance. FLC is used to modify the magnitude of direct
and quadrature (d-q) current and to optimize the angle of
current. Finally, the power quality is increased based on
proposed FLC.

Keywords: three level inverter, fuzzy logic controller FLC,
RLC load, park transformation

MATERIALS AND PROPOSED METHOD
Three level inverters are studied and newly used for
modification of real power system. The benefits of these
converters are decreasing the current harmonics and to
imprived the system performance. Nevertheless, the three
level inverter causes distortion of voltage and current at the
output of load which deteriorate the system performance.
Therefore, to overcome the problem mentioned above, fuzzy
logic control FLC is used to optimize the whole system. In the
FLC, there is no need the mathematical model of system and
the choosing of rules depends on the knowledge experts. In
this method, the three phase input voltage and current a,b,c are
converted to direct and quadrature current d-q frame based on
park transformation for more simplicity, and to convert from
non-linear to linearity. The switching signal of three level
inverters is determined based on the error between the
reference current d-reference and actual current d-actual. In
this case, the FLC has two inputs, the first input is error and
the second input is change of error with two outputs the
magnitude of current and the angle as shown in figure 1. The
magnitude is compared with the error band of inner sector and
the error band of outer sector as shown in figure 2. In
addition, the angle passes through the operators and logic
circuits to generate sectors as shown in figure 3. Therefore,
the sectors with magnitude are generated twelve gate pulses to
operate three level inverter.

INTRODUCTION
The current at the load of AC/DC converters is not like the
grid sinusoidal voltage. Here, the load is called a non-linear
that is explained as essential frequency. The harmonic of
current could not participate to real power and should be
removed in order to improve the efficiency of system [1]. The
filter of real power is the best system to reduce the undesired
current mechanisms by addition currents in opposition to them
[2,3]. in APF, the two-level inverter is suggested as power
converter [4,5] which caused by control abilities but the two
level inverters are used for low power applications . In
previous years, three-level inverters is efficaciously working
in the applications of medium and high power [6, 7]. The
advantages of three level inverters are the harmonic reduction
and decrease of the voltage ratings semiconductors. In the
recent years, many researches focused on the controller for
operation of active power system based on artificial intelligent
[8, 9].
Recently, active power system is suggested as the good
method to enhance the power control [10]. The different types
of voltage troubling like voltage unbalances, and voltage
harmonics are normally encountered on the electrical supply
network and have damaging effects on the electric
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Figure 1: The Simulink of proposed FLC

Figure 2: The Simulink of output sector

Figure 3: Simulink of twelve gate pulses
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system via the FLC. The current in the d-q frame and
magnitude of current are low distortion based on FLC as
shown in figures 4 and 5 respectively. .

SIMULATION RESULTS AND DISCUSSION
The results are presented to demonstrate the effectivity of the

Figure 4: Comparison of currents

Figure 5: Comparisons of magnitude of current

From figure 6, the angle with proposed FLC is almost triangle
shape and very smooth as compared with traditional three
level inverter.
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Figure 7: Comparison the output voltage of inverter
Figure 6: The comparison of angle.
Finally, from figures 8 and 9, the output voltage and current at
load based on proposed FLC are more sequence and free of
distortion which minimize the harmonics and optimize the
system performance. In contrast, with classical three level
inverter, the voltage and current at load are almost distorted
and have high harmonics which deteriorate the system
performance.

The output voltage of inverter is shown in figure 7. Here, the
voltage via FLC is more synchronous but in three level
inverter, the voltage has ripple at peaks.

Figure 8: Comparison of voltage at load
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Figure 9: Comparison of current at load

On Industry Applications, Vol.4, Issue 5, 1998, p.
47-63.

CONCLUSION
In this paper, FLC with three level inverters were suggested to
minimize the distortion of
current with voltage, and
decreasing the harmonics presented by nonlinear loads. The
proposed FLC is simple and contributes good performances
under the change of loads. The proposed FLC demonstrates
the effectiveness of the system performance based on
conversion the three phase (a, b, c) to two phase (d, q). The
distortion of current and voltage are reduced based on FLC
and more efficient. In addition, the results in this method
illustrate that the new system is usefulness and high accuracy
under the load. Finally, the system with FLC is good tracking
with reference, fast response with low distortion, and low
ripple as compares with traditional three level inverters
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