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ABSTRACT

In the recent decades, the world has seen an expansion in the use offnon-linear loads. These loads drawfharmonic
non-sinusoidal currents and voltages in the connection point with the utility ‘and distributeythem threugh it. The
propagation of these currents and voltages into the grid affect the power systems in addition to_the other clients’
equipment. As a result, the power quality has becomed@niimportant issu€ for both consumers and distributers of
electrical power. Active power filters have been pfoposed as efficient tools, for power quality improvement and
reactive power compensation. In this work, hacmenic problem is introduced and discussed. The different traditional
and modern harmonic solutions topologies afe presented. Shunt active power filterjas the most famous and used active
filter type is introduced. The use of SAPF for harmonic current and reactive power compensation is studied. Different
control methods of APF in addition to different harmonic extraction methods are presented and discussed. Self-Tuning
Filter for the improvement of theaSAPF'’s efficiency in the case of distorted and unbalance voltage system is presented
and discussed. Different studied SAPF ‘eentrol strategies are implemented in MATLAB\Similink and results are
discussed.
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I.LINTRODUCTION

The increasing use in the industry of nonlinear loads based on the power electronic elements introduced serious
perturbation preblems in the electric power distribution grids. Also, regular increase in the harmonic emissions
and current unbalance in addition to high consumption of reactive power can be noticed. The flow of harmonic
currents in the electric grids can cause also voltage harmonics and disturbance. These harmonic currents can
interact adversely with a wide range of power system equipment, control systems, protection circuits, and other
harmonic sensible loads. The energy distributers as like as consumers were then concerned by imposing some
regulations protecting against the expansion of harmonic problem. Many regulations concerning the harmonic
emissions have been proposed by the international electrical committees like IEC-61000 and by the
recommendations IEEE Std. 519-92 [1, 2].

During the last three decades, researchers were encouraged by the development of power electronics industry,
the revolution in digital signal processing production and the increasing demand for efficient solutions of power
quality problems including harmonics problem. They were encouraged to develop modern, flexible, and more
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efficient solutions for power quality problems. These modern solutions have been given the name of active
compensators or active power filters. The objective of these active power filter abbreviated mostly APF is to
compensate harmonic currents and voltages in addition to selective reactive power compensation. The use of
APFs for harmonic and reactive power compensation and DC power generation was proposed in [4]. The main
advantages of the APFs are their flexibility to fit load parameters’ variations and harmonic frequencies in
addition to high compensation performance.

Many types of APF have been proposed and used in harmonic compensation. Series APF is used for
voltage harmonics compensation. Shunt APF was proposed for current harmohics and reactive power
unt and Series APF

harmonics and reactive power.

compensation. The Unified Power Quality Filter or Conditioner combines the
in one device responsible for the simultaneous compensation of voltage, curr

Different combinations of APFs with passive filters have been also used and

harmonic voltages and currents
The shunt APF has been used fo

THD from 21.83(% to 0.42 % fo .43 % to 2.03 % for DC machine load which shows that
the quality : .
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Figure.1Network without Shunt Active Filter

344 |Page




International Journal of Advanced Technology in Engineering and Science www.ijates.com

Volume No.02, Issue No. 08, August 2014 ISSN (online): 2348 — 7550
B scopez =l=lx]
@ [e FLL : -

Figure.2Source voltage and neutral load current before compensation

B scope2. iy [=] "]

B0 a~[i KK Mas

{ I
L

® a FLLILY

Figure.4l.,mp at the o/p of shunt active filter still not applied to the network
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Figure.5Network with shunt active filter enabled
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Figure.6Source voltage and neutral load current after compensation
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111. CONCLUSION

The simulation results show that shunt APF, series APF canbe used for effectively improving the power quality
of an electrical power system, The shunt APF has been used foricompeénsating the source current harmonics and
it reduces the source current THD frem 21.83 % to 0.42 % for/RL load and from 25.43 % to 2.03 % for DC

machine load which shows that the quality. of Source current improves sharply.

IV. FUTURE'SCOPE

In high power applications, the filteringitask cannot be performed for the whole spectrum of harmonics by using
a single converter due to'thelimitations'enswitching frequency and power rating of the semiconductor devices.
Therefarecompensating the'reactive harmonic components to improve the power quality of the DG integrated
system as‘welhas to avoid the large capacity centralized APF, parallel operation of multiple low power APF
units are increasings, Like APE;”UPQC can also be placed at the PCC or at a high voltage distribution line as a
part of DG integrated network or in micro grid system to work both in interconnected or islanded mode. At this
place, capacity enhancement is achieved by using Multi-level topologies to reach the higher power levels. These

option s are as follows:

i. Multi-level converter based UPQC
ii. Multi-module converter based UPQC

iii. Multi-module (power cell) unit based UPQC
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