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Abstract: Power quality troubles are increasing with the widespread utilize of electronic equipments, which
induces harmonic distortion of voltages and currents. Individually, low power single-phase nonlinear load may not set
numerous critical harmonic troubles but comprehensive concentrations of these loads have the potential to evoke
harmonic voltages and currents to unsatisfactory levels and harmonic current "pollution” is a one of the major power
quality problem in electrical power systems. In this research paper, nonlinear resistance and harmonic models of the
instrumentalities with switch mode Terminal power supply (SMPS) are put through using MATLAB and Simulink has
been done single-phase and three-phase circuits. To get over the troubles of the harmonics we should utilize some
external components to compensate it. In this research Shunt Active Filter to compensate the harmonics are applied.
And the outcomes of compensate are also be shown, as compensated of harmonics in this paper.
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I INTRODUCTION

In recent years, concern over the quality of electric power has been enhancing quickly since poor electric power
quality induces many troubles for the impacted loads, such as malfunctions, brief life time and so on. Today, load
equipment is more cognizant to power quality fluctuations than equipment employed in the past. Many novel load
devices comprise microprocessor-based controls and power electronic devices that are cognizant to many types of
disruptions. The term “power quality” has been accustomed depict the variance of the voltage, frequency and current
on the power system. Majority power system equipment has been capable to function successfully with comparatively
wide variations of these three parameters. However, within the last five to ten years a comprehensive amount of
cognizant electronic equipment has been increased the power system which is not so patient of these variations.

Residential and commercial and building applications, the harmonic raising loads (changeable-speed motor
drives, refrigerator, switched-mode power supplies, color television, clothes dryer, laser printer, magnetic ballasts
and electronic on line UPS systems, and shunt capacitors for power factor correction to cut down losses) are used
single phase which typically results in high current distortion and an important third- harmonic component usually.
The rectifier units have been well-known to draw a non-linear current (harmonics) when linked to the supply mains.

Without any harmonic cancellations, non-linear loads may cause an unrestrained distortion in the phase current. The
neutral current of this arrangement may reach more than 100% of phase current magnitude ensuing in thermal
overloading of the neutral wire. This is due to the vector sum of the triple-n harmonic currents from all phase.
Extravagant harmonic current in the line and in the neutral may induce serious malfunction of the protection
equipment, hindrance to computers and dilute transformer efficiency. However, harmonic cancellation may take place
due to the counter phase of single and three-phase harmonics. The presence of voltage and current waveform aberration
is mostly conveyed in terms of harmonic frequencies which are whole number multiples of the generated frequency the
presence of voltage and current harmonics as well as their induces, effects, standards, measurement, simulation and
elimination. Corrective action is always an expensive and unpopular answer, and more thought and investment are
dedicated at the design stage on the basis that prevention is better than cure. However, protective measures are also
expensive and their reduction is turning a significant part of power system design, trusting heavily on theoretical
anticipations.

1. HARMONICS

The essential origin of harmonics in the power system is power converters, inverters, rectifiers, and adjustable
speed drives. The characteristic harmonics are those created by the power electronic converters throughout normal
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process and these harmonics are integer multiples of the fundamental frequency of the power system. Non
characteristic harmonics are normally developed by origins other than power electronic equipment and may be at
frequencies differently the integer multiple of the fundamental power frequency.

1. HARMONIC FILTERS

Filters are frequently the almost familiar answer that is accustomed mitigate harmonics from a power system. Unlike
other solutions, filters extend an easier cheap alternative with higher benefits. There are three different types of filters
each proposing their own unique answer to dilute and eradicate harmonics. These harmonic filters are generically
classified into passive, active and hybrid structures. The selection of filter utilized is dependent upon the nature of the
trouble and the economical price associated with execution.

3.1 Classification According to Power Circuit, Configurations and Connections

The selection of power circuit selected for the active filter greatly determines its efficiency and accuracy in supplying
true compensation. It is therefore significant that the accurate circuit configuration is selected.

3.1.1 Series Active Filters

The aim of the series active filter is to preserve a pure sinusoidal voltage waveform throughout the load. This is
accomplished by developing a PWM voltage waveform which is added or subtracted against the supply voltage
waveform. The selection of power circuit employed in most instances is the voltage-fed PWM inverter without a
current minor loop. The active filter plays a voltage source and thus it is frequently a desirable answer of harmonic
creating loads such as large capacity diode rectifiers with capacitive loads.

3.1.2 Shunt Active Filters

Shunt active filters are far and away the almost widely accept and dominant filter of selection in most industrial
processes. Fig.1 shows the system configuration of the shunt design. The active filter is attached in parallel at the PCC
and is fed from the main power circuit. The aim of the shunt active filter is to provide defending harmonic current to
the nonlinear load effectively ensuing in a ultimate harmonic current. This intends that the supply signals stay purely
fundamental.

Diode Rectifier

Shunt Active Filter

— | _'I'
T

Figure 1. Shunt Active Filter Used Alone

V. SIMULINK SOFTWARE

4.1 Simulink

Simulink is a platform for multinomial simulation and Model-Based Design for dynamic systems. It supplies an
interactive graphical environment and a customizable set of block libraries, and can be outspread for specific
applications. Simulink is a graphical extension to MATLAB for modeling and simulation of systems. In Simulink,
systems are depicted on screen as block diagrams.
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V. SIMULINLK RESULTS

Figure 2. Shunt Active Filter

5.1 Shunt Active Filter Circuit
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Figure 3. FFT Before Compensation
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Figure 4. FFT After Compensation
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VI. CONCLUSIONS

In this study, harmonic activity analysis of three-phase circuits consisting of equipments with SMPS executed applying
harmonics measurements of equipments suggested MATLAB Simulink models. Simulink nonlinear resistance model is
quite efficient way to obtain voltage-current distribution in a circuit comprising non-linear elements; and harmonic
current injection model is a most common model utilized for modeling electronic equipments. This study aggregates
successfully various techniques for harmonic analysis of the equipments with SMPS on the basis of measurement.
Current waveforms can be deduced from any point of the circuit concerning harmonic analysis.

Although RMS current values of the phase lines are precise close each other in poised case, total harmonic
distortion is larger than 150%. The worst circuit configuration is imbalanced case with the 201.66% of total harmonic
distortion. All neutral current waveforms deviate also importantly from each other.

For due to yield of large harmonics we have to compensate the harmonics for that we are applying the compensation
as shunt active filter.
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