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Improvement of power quality using a robust hybrid

series active power filter
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VI. CONCLUSIONS

In this paper, a new robust controller design for
HSAPF has been presented. The control design is es-
tablished by sliding mode controller-2 that derives the
equivalent control law. This control law is very much
helpful for switching pattern generation. The robust-

ness of the proposed controller has been verified by
analyzing the performance under steady state as well
as transient condition of the power system. With the
application of this technique, the functionalities of the
HSAPF are enhanced. From the obtained simulations
as well as experimental results, the proposed HSAPF
has been observed to provide efficient current as well as
voltage harmonic mitigation, reference voltage tracking
behaviour, and reactive power compensation with dy-
namically varying load conditions. In the presence of an
additive white noise, switching losses and distortion in
both source current as well as load voltage, SRF method
is found to be the best one for reference generation.
Furthermore, the main feature of sliding mode controller-
2 is the variable structure control method , which reduces
tracking error distortion, suppress chattering, noise and
hence a perfect gain stability of the HSAPF system

has been achieved. The proposed filter can compensate

source currents and also adjust itself to compensate
for variations in non-linear load currents, maintain dc-
link voltage at steady state and helps in the correction
of power factor of the supply side adjacent to unity.
Simulation and experimental results under several system
operating conditions of load has verified the design
concept of the suggested sliding mode based HSAPF
to be highly effective and robust.
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