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Abstract-Power Quality issues are becoming the most impbrtancern of today’'s power system engineers.
Harmonics play considerable role in deterioratiogver quality, called harmonic distortion. Harmodistortion in
electric distribution system is all the time momewing due to the extensive use of nonlinear loddsive power
filters are quite new and rather expensive but th@yhave various important advantages that shoelddtched
carefully which are inherently current limiting, \@no resonance problems, are adaptable, can iguen to
either correct the full range of harmonics or tayéa particular harmonics and being able to baldacéarmonics
without fundamental frequency reactive power congsefor the accurate function of the filter, iteissential to
determine the magnitude of the currents, which hau®e added to load current so as to get rid gt hiarmonics in
the supply current. This manuscript introduces pleeformance of Active Power Filters which are helph
removing the total harmonic distortion and alsgkeéh enhancing the power quality of the poweresyshetwork.
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1. INTRODUCTION

A harmonic is a constituent of a cyclic wave havang
frequency that is an important multiple of the org Various effects of harmonics are Increased tramsfor

frequency. Harmonics are the multiple of the orgjin OF generator heating, Misoperation of protectiviey,
frequency, and overall harmonic distortion is th&alse breaker tripping, Flickering of lights. Power
involvement of all the harmonic frequency to theéduality may be defined as a provision of quality
original. The by-products of modern electronice arvoltages and a system design so that the useeoifiel
harmonics. Harmonics are the main worries in a pow®0Wer can utilize electric energy from the disttion
system. Harmonics cause alteration in current artyStem successfully, without interference. Accogdia
voltage waveforms resulting in worsening of the pow |EEE standards, Power Quality is defined as theepn
system. The first and foremost step for harmonief Powering and grounding electronic apparatus in a
examination is the harmonics from the non lineadk Way that is appropriate to the operation of thateaptus
The result of such analysis is complex. Over sdver@nd compatible with the premise wiring system and
years, much significance is given to the technigiie Other connected equipment.

examination and control of harmonics. Harmonics
present in the power system also has non- integer

multiples of the fundamental frequency and have Any power problem that results in failure or

periodic waveform. The harmonics generated by th§isoperation of customer equipment, manifestsfiel

most common non-linear Ioads have the fo?llowmgm economic burden to the user, or produces negativ
properties: lower order harmonics tend to domirnate impacts on the environment

amplitude; if the waveform has half-wave symmetry
there are no even harmonics. The 2.1 Voltage Sag-

2. POWER QUALITY PROBLEM:
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Superimposing of high frequency signals on the
waveform of the power-system frequency.

To eliminate the ill effects of harmonics activewss
filters are used. So APF technology is the most
resourceful way to compensate for reactive powe&r an

A decline of the normal voltage level between 1@ @Marminate lower order harmonics generated by non
90% of the nominal rms voltage at the power freQ¥en jineay |0ads. In order to lessen the impact ofesswer

for durations of 0, 5 cycle to 1 minute.

2.2 Voltage Spikes-

Very fast variation of the voltage value for dimas
from a several microseconds to few millisecondesgnh

quality troubles, in 1976 Gyugi and Strycula intiodd
the concept of active filter.

3. ACTIVE POWER FILTERS

Active power filters are simply power electronics

converter, specifically designed to inject harmonic
currents to the system. The active power filter EAB

a popular approach for cancelling the harmonics in
power system. The main component in the APF is the
control unit. The control unit is mainly dividedtintwo

- . arts as follows-
variations may reach thousands of volts, even im Iop

voltage.

2.3 Harmonic Distortions-

-..rlllrllll'-u.r"-" e
L

Harmonic  Extraction  Technique: Harmonic
extraction is the method in which, reference curien
produced by using the misleading waveform. Various
theories have been established such as p-q theary,
theory, frieze controller, PLL with fuzzy logic caller

[3], neural network etc. Out of these concepts, enor
than 60% research works consider using p-q theody a
d-q theory due to their accuracy, toughness arairiml
calculation.

Current Modulator: Current modulator is mainly used

Voltage or current waveforms assume non-sinusoidi® provide the gate pulse to the active power ffilte

shape.

2.4 Voltage Fluctuations-

Oscillation of voltage value, amplitude modulatedab
signal with frequency of 0 to 30 Hz.

2.5 Noise

(Inverter). There are many techniques used forngivi
the gating signals to PWM VSI such as sinusoidal
PWM, triangular PWM, hysteresis current controller,
adaptive hysteresis current controller, space vecto
modulation and space vector with hysteresis current
controller etc.

The above described two control methods
(harmonics extraction method and current modulator
method) are the foremost research focus of many
researchers in the current years. It may be ndied t
whichever harmonic extraction technique or current
modulator technique can be used independently or
together at a time. Apart from these two methodsstm
of the research works are also given instructiondeal
with multi-level inverter control problems.

Active Power Filter Capabilities

« Eliminating voltage and current harmonics
* Reactive Power Compensation

21



International Journal of Research in Advent Technology, Vol.2, No.9, September 2014
E-1SSN: 2321-9637

* Regulating terminal voltage The series active filter injects a voltage comparian
» Compensating the voltage flickering series with the supply voltage and removes harmonic
* Non Susceptibility to resonances components in voltage waveforms and therefore @an b

regarded as a controlled voltage source, compegsati
Active power filters is the device which generalte t voltage sags and swells on the load side. Pralstical
same amount of harmonic as generated by the load lstnunt active power filter are more effective andager
18 phase shifted. So when these harmonics acempared to series active power filters because ofos
inserted into the line at the point of common coupl the non linear loads produce current harmonics.
the load current harmonics are eliminated andtytili
supply becomes sinusoidal. There are basically twh SIMULATION RESULTS
types of active filter: Series active filters anbust

L Performance of shunt active power filter is checket
active filters.

the use of MATLAB software. In the proposed scheme

Fig. 1 shows the basic scheme of shunt active pow¥O cases have been considered: i) Without Filjer
filter which compensate load current harmonics byv'th Filter

injecting equal but opposite harmonic compensatinlgt; is seen that without filter the Total Harmonic

current. Basically shunt active power filter works a . .
y S P . s Distortion (THD) of the source voltage was 17.928d a
current source which injects the harmonic companent . . . . .
. . with filter the Total Harmonic Distortion (THD) of
produced by the load but phase shifted by 180°. As
. . . . . source voltage decreases to 11.46%.
shown in Fig.2 series active power filters operate

mainly as a voltage regulator and as a harmonlatiso Fig 3 shows a AC DC converter feeding R-L load

between the nonlinear load and the utility source. without active filter. Fig 4 and Fig 5 represertteT
Total Harmonic Distortion (THD) of voltage sourceda

Source Current Load Current
1

7: 'L}’ current source respectively.
@ ~ Non-Linear The block diagram in Fig 3 represents the threes@ha
Load
Ls stem L oal
aC Mains Loy programmable voltage source connected to the
v transmission line parameters R and L which are know
Compensation . N
o Current as the Line Constants. The line constants are durth

connected to the bus bar. The inductive load febds

rectifier which in turn is shown connected to thée R
_i Shunt
@ Active Power Filter |Oad .

Fig 6 shows a AC DC converter feeding R-L load with

Vae active filter. Fig 7 and Fig 8 represent The Total
Harmonic Distortion (THD) of voltage source and
Fig 1 Basic Scheme of Shunt Active Power Filter current source respectively.
B s Vi L The block diagram in Fig 6 represents the threespha
4\) Non-Linear programmable voltage source connected to the
AAAS Load i . . .
e JYTY‘— transmission line parameters R and L which are know
ans as the Line Constants. The line constants are durth

is shown connected to R-L load.

# connected to the bus bar. The active filter is ewted
Active Pewor Filtor with the inductive load feeds the rectifier whichtiirn

Vdc
Fig 2 Basic Scheme of Series Active Power Filter
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Fig 3: Block Diagram Without Filter

— FFT analy

Fundamental (60Hz) = 2.664e-005 . THD= 17.92%

8 10 12
Harmonic order

Fig 4: FFT Analysis of Voltage Source
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— FFT analy
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With filter

undamental (60H=z) = 0.03229 . THIDD= 0.53%0

8

10 12

ITarmonic order

Fig 5: FFT Analysis of Current Source
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Fig 6: Block Diagram With Active Filter
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Fundamental (60Hz) = 3.012e-005 , THD= 11.46%

8 10 12
Harmonic order

Fig 7: FFT Analysis of Voltage Source

— FFT analysi

TFundamental (60I1z) = 0.0323 . TIID= 0.46%06

8 10 12
Harmonic order

Fig 8: FFT Analysis of Current Source

Table 1:Comparison of THD with different schem 5. CONCLUSION

MATLAB VOLTAGE CURRENT In this paper the performance analysis of ac

SIMULINK THD% THD% power filter have been carried out. Simulation hess
show the effectiveness of active power filter

Without filter 17.92 0.53 harmonic elimination in distorted source currend
source voltage. Considering two cases i.e. wt

With filter 11.46 0.46 active filter and with active filter the Total Haomic

Distortion (THD) for sourcevoltage reduces from
17.92% to 11.46% and that for source current resl
from 0.53% to 0.46%.
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