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Abstract: In many developing modern technologies demand for Fuzzy Logic controlled applications has increased. In various
cases, the mathematical model of the control process is very difficult to implement with respect to computer processing power
and memory and a system based on factual rules may be morel adequate. Furthermore, fuzzy logic is perfectly suited to low cost
implementations based on less-resolution A/D converters, cheap sensors and 4-bit or 8-bit one-chip microcontroller chips. To
enhance performance or add new attributes, new rules can be easily added in such type of systems. The performance of Fuzzy
Logic Controllers is well implemented in the field of control theory because it provides robustness to dynamic system parameter
variations as well as improved transient and steady state performances. In this work an attempt has been made to minimize the
effect of disturbed supply on rectifier and to achieve low input current THD with reduced ripple DC output voltage using a
fuzzy logic controller. This innovative method helps in better performance of rectifier with very simple implementation specially
for real-time environment.
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L. INTRODUCTION
The performance of Fuzzy Logic Controllers is well implemented in the field of control theory because it provides robustness to
dynamic system parameter variations as well as improved transient and steady state performances. In this work an attempt has been
made to minimize the effect of disturbed supply on rectifier and to achieve low input current THD with reduced ripple DC output
voltage using a fuzzy logic controller. This innovative method helps in better performance of rectifier with very simple
implementation specially for real-time environment. Fuzzy logic control can be used to improving the existing conventional
controller systems by an additional layer of intelligence to the current control method. Fuzzy logic controller is chosen over the
conventional Pl and PID controller due to its robustness to system parameter variations during operation and it being simple in its
implementation.

A. Types of Fuzzy Logic

There are two types of fuzzy models generally used i.e. Mamdani Fuzzy models as well as sugeno fuzzy models. Mamdani method
is widely accepted for capturing expert knowledge. It allows us to describe the expertise in more intuitive, more human-like manner.
In this paper Mamdani type fuzzy model is used.The basic theory of the proposed controller is form a particular trajectory of the
space vector under undisturbed/disturbed ac mains. This works presents an implementation of Fuzzy Logic Controller based
modified gate controlled for three-phase full wave controlled rectifier. In this chapter, the proposed traditional modulation strategy
is implemented using Fuzzy Logic Controller.

B. Fuzzy Logic Controllers
The performance of Fuzzy Logic Controllers is well implemented in the field of control theory because it provides robustness to
dynamic system parameter variations as well as improved transient and steady state performances. In this work an attempt has been
made to minimize the effect of disturbed supply on rectifier and to achieve low input current THD with reduced ripple DC output
voltage using a fuzzy logic controller. This innovative method helps in better performance of rectifier with very simple
implementation specially for real-time environment.

Il. THD
A. The Total Harmonic Distortion
(THD or THDiI) is a measurement of the harmonic distortion present in a signal and is defined as the ratio of the sum of the powers
of all harmonic components to the power of the fundamental frequency. Harmonics or harmonic frequencies of a periodic voltage or
current are frequency components in the signal that are at integer multiples of the frequency of the main signal. This is the basic
outcome that Fourier analysis of a periodic signal shows. Harmonic distortion is the distortion of the signal due to these harmonics
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A voltage or current that is purely sinusoidal has no harmonic distortion because it is a signal consisting of a single frequency. A
voltage or current that is periodic but not purely sinusoidal will have higher frequency components in it contributing to the harmonic
distortion of the signal. In general, the less that a periodic signal looks like a sine wave, the stronger the harmonic components are
and the more harmonic distortion it will have.

So, a purely sinusoidal signal has no distortion while a square wave, which is periodic but does not look sinusoidal at all, will have
lots of harmonic distortion. In the real world, of course, sinusoidal voltages and currents are not perfectly sinusoidal; some amount
of harmonic distortion will be present. Figures 1 and 2 provide visual comparisons, in the time domain and the frequency domain, of
a sinusoidal voltage and a square wave voltage.

B. Proposed Algorithm

Fuzzy Logic theory based control scheme has been developed for the production of compensating gate signal for controlling
rectifier . Linear as well as Non-Linear loads can be controlled by this scheme. At the time of any disturbance, an error signal is
generated which is processed by controller based on Fuzzy Logic theory. The Fuzzy Logic controller modifies gate pulses for
rectifier. The main motto of the proposed algorithm is to reduce the THD (total harmonic distortion) and to have less rippled DC
voltage at the load side .By extensive simulation studies in MATLAB/Simulink and SimPowerSystem software, the above control
strategy is tested. The proposed Fuzzy Logic Controller is modeled in MATLAB/Simulink software. Simulation results shows
satisfactory performance of the rectifier for unbalanced supply conditions.

1. RESULTS AND DISCUSSION

Table 1 Shows the THD with Balanced and Unbalanced Supply

Balanced supply Unbalanced §upply without Unbalanced_ supply with
Parameters Fuzzy Logic controller Fuzzy Logic controller
THD 31.17 38.11 19.40
Pulse size Normal Wide More wide
Load Voltage and Normal Yes Yes
current increase

Total Harmonic Distortion

45
40

35

30
25

20 = Total Harmonic
15 Distortion

10

Balanced supply Unbalanced Unbalanced
supply without supply with
controller controller

Fig. 5.8 Shows the THD with Balanced and Unbalanced Supply
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Table 2 Shows the input voltage with TDH

Balanced suppl Unbalanced supply without | Unbalanced supply with
Parameters PPy Fuzzy Logic controller Fuzzy Logic controller
Input Voltage 100 200 200
THD 31.17 38.15 19.40
Input Voltage with Fuzzy Logic Controller
250
200
150
m Input Voltage
100 P J
mTHD
50
0
Balanced supply Unbalanced supply ~ Unbalanced supply
without controller with controller

Fig. 5.9 Shows the Input VVoltage and THD with Balanced and Unbalanced Supply

From the above tables we can conclude that with change in the input voltages, THD increases and also there is increase in the load
voltage and current. This increase in the quantity of voltage and current is normal in rectifier. If more voltage is required by the
electrical system , then the use of Fuzzy controller is mandatory to suppress the THD at the source currents.

V. SUMMARY AND CONCLUSION
In this work, a new technique based on Fuzzy Logic controller is proposed to minimize the effects on the unbalanced voltage
disturbances in the conventional rectifier controller. Simulation results are explored using Matlab/Simulink software. Relevant
figures and graphs have been shown to understand the conclusive results for the simulation model. The source current harmonics are
compensated very effectively by using the new proposed technique. The proposed control algorithm proves to be very effective in
addressing the unbalanced voltages which are practically encountered in real power system
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