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ABSTRACT: control circuit for t

The non-renewable energy sources are function as a conve I inverter and as Shunt Active
continuously used over the last several decades and Power Filter [3], ches like conditioning of the
the need of the time is to reduce their use. The i ul for improvement of
researchers are working to study the feasibility of ity i ts were mitigated by
other sustainable sources of the energy. The . proposed the
challenge of the energy crisis has to be addressed i ith power
and the researchers were contributing in this
regards continuous. The requirement of the present em. Active filters
time is to develop the non renewable energy systems than the passive filters due
in coordination with the grid. The grid ctronics circuits to be used
interconnected non conventional sources have bee tention was given to the
facing the problems with the quality of powe
feasibility. Authors have implemented thge
quality improvement model for the grid¢co ibility inSdefining and implementing the filter
system in order to enhance its performance.
KEY WORDS: PV Solar System, Wind Systems, Shunt
active filter, Series active filter e

existing inverter which can

functions.
e Elimination of the resonance problems of the
compensation equipment.

I. INTRODUCTION:
The unbalanced load créa

IMPLEMENTED MODEL:
Authors have implemented the system as shown in
figure below. The system implemented is three phase

associated with the ibuti i four wire. The grid connected wind system is proposed
terms of introduCtio

affects on the

performance of the p

and the performance improvement of the system was
achieved. The control is achieved with the connected
capacitor.

use of the active filters
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Fig.1: Proposed Three Phase Four Wire System
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grid currents ( I, I, Ic), er currents (linva, Linvb, linve,
iinvn) and unbalanced load currents (lLi,, I, L, Iin) are
shown in Fig. 3 And Fig. 4 shows the same waveforms as
in Fig. 3 for time interval 0.81 to 1. Also Fig. 5 shows
corresponding active-reactive powers of grid (Pgrig,
Qcria), load (Proad,QLoad) and inverter (P, Qinv).Initially
the grid-interfacing inverter is not coupled to the
network. Therefore before t=0.72 s, the grid current
profile in Fig. 3(b) is matching to the load current profile
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ation Diagram

of Fig. 3 (d). At t=0.72 s, grid interfacing inverter is
coupled to the network. At this moment inverter starts
injecting the current in such a manner that the profile of
grid current starts changing from unbalanced non-linear
to the balanced sinusoidal current as shown in Fig 5 (b).
Also the grid interfacing inverter in addition supplies the
load neutral current demand, the grid neutral current
(In) becomes near to zero value after t=0.72 s
Table 1: Simulation parameters

Phase voltage 100V
Coupling inductance 2.0 mH

Three phase non R=26.66Q,L=
linear load 10 mH

Single phase non R=26.66Q, L=
linear load 10 mH

Single phase linear R=36.66Q, L=
load 10 mH

DC link capacitance 3000 pF, Vo=
and voltage 90V
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Fig. 5: Simulatio

Initially the
to the network. T
current profile in Fig.
current profile of Fig. 3(
inverter is coupled to
inverter starts injecting the current in such a manner
that the profile of grid current starts changing from
unbalanced non-linear to the balanced sinusoidal
current as shown in Fig 3(b). Also the grid interfacing
inverter in addition supplies the load neutral current
demand, the grid neutral current (I,) becomes near to
zero value after t= 0.72 s.

At t=0.82 s, active power generated from RES

er is not coupled
e before t=0.72 s, the grid
s matching to the load
At t=0.72 s, grid interfacing
e network. At this moment

'l
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ults: (a) PQ Grid, (b) PQ Load, (c) PQ Inverter,(d) Dc-Link Voltage

increased to estimate the performance of system under
variable power generation from RES. This is resulting in
increased magnitude of the inverter current. As the
power demand is keeping to a constant value, this extra
power generated from RES flows towards the grid,
which can be seen from increased magnitude of grid
current as indicated by its profile. At instant t=0.92 s, the
power offered from RES is reduced, the corresponding
deviation in inverter and grid currents can be seen from
Fig. 3. During increase or decrease in energy from RES,
the active and reactive power flow between inverter,
load and grid can be noticed from Fig. 5. To facilitate the
active and reactive power flow the dc-link voltage across
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grid interfacing inverter during different operating
condition is keeping at constant level. Thus from
simulation results, it is clear that the grid interfacing
inverter can be efficiently used to compensate the
current unbalance, current harmonics, load reactive
power in addition to active power injection generated
from RES.

IV. CONCLUSION:

Single phase non-linear load between phase c and
neutral, single phase linear load between phase a and
neutral and three phase nonlinear load is connected to
load. Harmonic distortions at phase a, phase b and phase
c currents at point of common coupling before inverter is
in operation are observed as 13.22%, 26.12%, 16.13%
respectively. After inverter is in operation, it is observed
that highly unbalanced grid currents, after inverter
acting as Active Power Filter, appear as pure sinusoidal
balanced set of currents on grid side. And grid current
side THD’s are reduced to 1.72%, 1.44%, 1.94% for a, b
and c phases respectively. For a three phase four wire
DG system this paper presents a novel control of ap
existing grid interfacing inverter to improve the q
of power at PCC. The grid interfaced inverter wi
proposed approach can be utilized to:
i) Injecting real power generated from RES to the

and/or,
ii) Work as a shunt Active Power Filte
Thus it eliminates the use
conditioning equipment to impfove the pov
PCC. The extensive MATLAE

al power
quality at
validated
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