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Abstract- Filters are utilized to alleviate power quality issues in
six-beat air conditioning dc converter with R-L load. Besides,
aside from alleviating the current music, the passive filters
likewise give responsive power pay, in this manner, further
improving the framework execution. For current source sort of
consonant delivering loads, by and large, passive shunt filters
are suggested. These filter separated from relieving the current
sounds, additionally give restricted receptive power pay and dc
transport voltage guideline. Notwithstanding, the exhibition of
these filters relies vigorously upon the source impedance
present in the framework, as these filter go about as sinks for
the symphonious currents. Then again, for voltage source type
symphonious delivering loads, the utilization of the
arrangement passive filters is suggested. These filters block the
progression of symphonious current into air conditioning
mains, by giving high impedance way at certain consonant
frequencies for which the filter is tuned. Also, the consonant
remuneration is essentially free of the source impedance. In
any case, passive filter endure because of the decrease in dc
interface voltage because of the voltage drop over the filter
segments at both basic just as consonant frequencies.
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l. INTRODUCTION

Active Filters (APF) have been used as a solution to
improve energy quality in electrical grids. There are
different connections of APF into the electrical grid. The
most common is the shunt. In this connection, the APF is
connected in parallel with nonlinear loads and its main
function is to compensate line harmonic currents produced
by them. Another connection of APF is series with
nonlinear loads. Its main function is to block harmonic
voltages in the nonlinear loads from distorted electrical
grid voltage.

APF improve the energy quality with pretty well accuracy
and efficiency. The great disadvantage of APF is the high
cost compared to passive solutions. The more voltage and
current the semiconductor devices should hold, the more
expensive they are.

In order to suppress this inconvenience, Hybrid Active
Power Filters (HAPF) was developed. HAPF is a
combination of APF and Tuned Passive Filters (TPF).

HAPF may compensate line harmonic current caused by
nonlinear loads and control reactive power injected into
the electrical grid. In HAPF, the cost of the APF is deeply
reduced due to the lower voltage or current over the
semiconductor devices compared to an APF connected
either in shunt or in series configuration.

Some HAPF topologies were developed along the years.
The most common is one in which the APF is series
connected with a TPF. The great disadvantage of this
topology is the requirement of the inverter to hold all
compensated current.
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Fig.1.1. Simplified Electrical Diagram of a HAPF

Another topology of HAPF is the parallel connection of
APF and the TPF inductor. In this case, the inverter does
not need to hold the compensated current at the same
frequency which the passive filter is tuned. In this research
work, this type of HAPF is mentioned as HAPF. The Fig.
1 presents a simplified electrical diagram of a HAPF.

A control design approach of the HAPF is presented. The
main advantage of the strategy covered is the simplicity of
implementation. Nevertheless, there is nothing in the
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control that guarantees the whole eliminating of harmonic
components.

The control strategy presented in based on the same
principle, but the complexity of the model is meaningfully
enlarged.

This research work presents a control strategy for the
HAPF. The mathematical voltage-sourced inverter model
is derived by using Kirchhoff Voltage and Current Laws.
The control design is based on frequency response.
Furthermore, the mathematical model is transformed into
dq rotating reference frame in order to facilitate the control
design.

1.1 ACTIVE FILTERS:

Pure active filters can be classified into two types
according to their circuit configuration-

e  Shunt (Parallel) active filters
e  Series active filters

Shunt active filters have more advantage over series active
filters regarding their form and function. So series active
filters are basically suitable only for harmonic filtering.
Shunt active filter circuit configuration:
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Fig. 1.2 Schematic Diagram of a Shunt active filter.
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Fig.1.2 shows a 1-phase or 3-phase diode rectifier with a
capacitive dc load which can filter current harmonics. This
is a very fundamental system design which can be
modified further. The dc load can be treated as ac motor
driven by a voltage source PWM (VS-PWM) inverter. This
active filter has been connected in parallel with the
harmonic generating load. “Feed forward” method has
been implemented to control the filter.

1. The instantaneous load current is observed by the
controller.

2. From the detected load current harmonic current is
pulled out with the help of DSP.

3. To cancel out the harmonic current, active power filter
draws compensating current from utility supply.

Fig. 1.3 works for voltage harmonic filtering in case of 1-
phase and 3-phase diode rectifier with a capacitive dc load.
The series active filter is series connected with the power
supply. This filter controls on the basis of “Feedback”
manner

Fig.1.3 works for voltage harmonic filtering in case of 1-
phase and 3-phase diode rectifier with a capacitive dc load.
The series active filter is series connected with the power
supply. This filter controls on the basis of “Feedback”
manner.

Non-linear load

— ':]@ series active filter

Fig.1.3 Schematic diagram of series active filter

« Instantaneous supply current is detected by controller.

« Harmonic currents are extracted from the supply current
by means of DSP.The active filter applies the
compensating voltage across the primary of transformer.
This reduces the supply harmonics significantly.

1. LITERATURE SURVEY

T. D. C. Busarello, J. A. Pomilio and M. G. Simdes, [1]
“Passive filters are broadly utilized as a part of electrical
framework for power quality changes. Their first
establishments from 1940 s and their favorable
circumstances make them an attractive and standard
arrangement up to these days. In any case, passive filters
have their filtering attributes disintegrated because of
parameter variety caused by maturing or temperature. In
addition, a capacitor bank for power factor revision is
designed for particular loads and may not supply the
appropriate  measure of reactive power when loads
continue being included or changed. At the point when
these issues make the passive filter and the capacitor bank
unfit to keep the framework working inside worthy level of
power quality, a bother emerges and an answer must be
given. A typical one is to supplant them two either by new
components or by active power compensators.
Nonetheless, supplanting the passive filter and the
capacitor bank may not be monetarily doable, in light of
the fact that they have a place with a past speculation. This
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work introduces an answer for defeat such burden keeping
the passive filter and the capacitor bank introduced and
unaltered. It comprises of introducing two shunt
compensators uncommonly designed for performing what
the passive filter and the capacitor bank are unfit to do.
The outcome is a lessened handled power in the
compensators. The era of the references depends on
traditionalist power hypothesis (CPT). A contextual
analysis is introduced to demonstrate the compensators'
viability and the power quality change.

V. Dzhankhotov and J. Pyrhdnen [2], "Passive $LC$ Filter
Design Considerations for Motor Applications”. In this
research work it gives plan rules to the inactive LC
channels. In light of these rules, a strategy to plan another
sort of a uninvolved channel, called half breed LC channel,
is proposed. A channel outline case goes with the
contemplations; recreation and test aftereffects of the
proposed channel in time and recurrence areas are
appeared.

P. E. C. Stone, J. Wang, Y. J. Shin and R. A. Dougal [3],
"Efficient Harmonic Filter Allocation in an Industrial
Distribution System,*. It proposed that the with a specific
end goal to properly stifle the consonant ebb and flow in a
power framework, the symphonious similitude metric is
produced in this examination work and used to set up a

proficient methodology for symphonious channel
arrangement. To approve the procedure, a modern
conveyance framework is investigated under two

symphonious current infusion situations. It is exhibited
that the proposed procedure has a hearty capacity to
effectively decide the most productive and successful area
for putting a consonant channel bank in view of the
coveted objectives.

The two harmonic current injection situations serve to
approve the proposed procedure paying little respect to the
power distribution level at which harmonic current is
infused.

G. Panda, S. K. Dash and N. Sahoo [4], This Research
work depicts the execution investigation of single stage
Shunt Active power channel (SAPF) verses Hybrid Active
Power Filter (HAPF) utilizing Simulink and Xilinx System
Generator as an outline stage. At the present age, end of
sounds created by the nonlinear burdens to enhance the
power quality is an extraordinary issue. To beat the issue
because of music, Active Power Filters (APFs) are utilized
with different control plans. Be that as it may, Hybrid
Active power channel is a power electronic gadget which
has both the attributes of latent power channels and
dynamic power channels, helps in cancelation of the
sounds by delivering repaying signal. The advanced
controller plan and its reproduction are displayed for both

the channel sorts, demonstrating adequate THD comes
about for the word length utilized as a part of the settled
point calculations required in the exchanging arrangement
era.

B. Badrzadeh, K. S. Smith and R. C. Wilson [5],
"Designing Passive Harmonic Filters for an Aluminum
Smelting Plant. This Research work exhibits the
consequences of symphonious investigation and consonant
channel outline for a framework associated aluminum
purifying plant. Symphonious infiltration investigation
studies are completed to decide the framework
reverberation frequencies and the individual and aggregate
consonant voltage contortions for an extensive variety of
conceivable framework working conditions incorporating
situations with N-1 and N-2 era, a blackout of a consonant
channel, and a blackout of a rectifier transformer. A
reasonable symphonious channel outline methodology for
the channels required for the purifying plant is displayed.
The reasonableness and power of the proposed
symphonious channel arrangement as far as the channel's
part present and voltage appraisals and comparing rms
esteems are examined.

A. Hamadi, S. Rahmani and K. Al-Haddad [6], "A Hybrid
Passive Filter Configuration for VAR Control and
Harmonic Compensation,” It proposed that the to properly
stifle the symphonious momentum in a power framework,
the consonant closeness metric is produced in this
examination work and used to set up an effective technique
for symphonious channel arrangement. To approve the
procedure, a mechanical dispersion framework is broke
down under two symphonious current infusion situations.
It is exhibited that the proposed methodology has a strong
capacity to effectively decide the most proficient and
powerful area for setting a consonant channel bank in light
of the coveted objectives. It explored that the exploration
work proposes a novel topology for a three-stage half and
half aloof channel (HPF) to make up for receptive power
and music. The HPF comprises of an arrangement
uninvolved channel and a thyristor-controlled-reactor-
based variable-impedance shunt inactive channel (SPF). A
shared inductance outline idea is utilized to decrease the
arrangement uninvolved channel inductance rating. The
unique elements of the proposed HPF framework are as
per the following: 1) inhumanity to source-impedance
varieties; 2) no arrangement or parallel reverberation
issues; 3) quick powerful reaction; and 4) critical size
lessening in a SPF capacitor. The execution of the
proposed HPF framework is approved by recreation, and in
addition by experimentation, under various load
conditions. Test and reproduction comes about
demonstrate that the proposed framework can adequately
remunerate all voltage and current sounds and receptive
power for huge non direct loads.
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Wu Jian, He Na and Xu Dianguo[7], "A 10KV shunt
hybrid active filter for a power distribution system,". This
Research work breaks down the pay execution of a shunt
cross breed dynamic power channel. The half and half
dynamic power channel, which joins inactive channel and
dynamic power channel, has both individual merits, and is
an imperative creating pattern of sifting gadget. The half
breed dynamic power channel can decrease the limit of
dynamic power channel successfully and is more
appropriate for the building application for high voltage
nonlinear burdens. The pay execution of crossover
dynamic power channel is broke down by evaluating the
impact of various dynamic power channel pick up and
parameters change. At that point, a conclusion has been
acquired that the symphonious constriction rate is uncaring
to the variety of uninvolved parameters when the dynamic
power channel with an enough criticism pick up is joined.
At long last, the attainability and legitimacy of proposed
plan is confirmed by recreation utilizing Matlab and a half
and half shunt dynamic power channel model.

Il CONCLUSION

This Research work describes a comparative study
between single-phase shunt active power filter (SPSAPF)
and a single-phase shunt hybrid power filter (SPSHPF).
Simulation results proved that performance of the SPSHPF
is much better than the SPSAPF. The DC link voltage of
SPSAPF is twice more than that of SPSHPF. SPSHPF has
a filter current which is reduced by factor 2 also switching
frequency reduced by a factor 3 compared to SPSAPF. The
application of UPWM to generate gating signals has
advantages such as elimination of group of harmonics that
centred on odd multiples of switching frequency. The
combined system of passive and an active filter has
following features- 1. Source impedance no longer governs
the filtering characteristics. 2. The active filter has the
ability to dump the parallel and series resonance between
the source and the passive filter. 3. In this case the required
rating of active filter is much less than a conventional
active filter used alone. This happens due to passive filters
having high quality factor, as the rating of active filter
connected in series will come down in inverse proportion
of quality factor of passive filter.
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