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Abstract - The objective of this paper is to develop model
of least mean square fourth (LMF) based algorithm for
single stage three phase grid connected photovoltaic (PV)
system. The proposed LMF based control algorithm has been
implemented for the harmonics extraction from the
sinusoids. It is considered better from existing conventional
algorithms (SRFT, IRPT etc.) in ways that it involves simple
computation, easy to implement as it makes use of simple
mathematical blocks for calculation whereas SRFT and IRPT
involve complex blocks, more stable, takes less time to settle
and is proved to be more reliable. The simulations were
performed in the environment of MATLAB/SIMULINK.
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I. INTRODUCTION

Demand for clean, economical, and renewable energy has
increased consistently over the past few decades. Among a
variety of renewable energy resources available, solar
energy appears to be a major contender due to its
abundance and pollution-free conversion to electricity
through photovoltaic (PV) process. Increasing interest in
PV systems, demands growth in research and development
activities in various aspects such as Maximum Power Point
Tracking (MPPT), PV arrays, anti-islanding protection,
stability and reliability, power quality and

power electronic interface. With increase in penetration
level of PV systems in the existing power systems, these
issues are expected to become more critical in time since
they can have noticeable impact on the overall system
performance. More efficient and cost-effective PV modules
are being developed and manufactured, in response to the
concerns raised by the PV system developers, utilities and
customers. Numerous standards have been designed to
address power quality and grid-integration issues.
Extensive research in the field of MPPT has resulted in fast
and optimized method to track the maximum power point.
Regarding power electronic converter to interface PV
arrays to the grid, Voltage Source Inverter (VSI) is a widely
used topology to date.

II. PHOTO VOLTAIC SYSTEM

One technology to generate electricity in a renewable way
is to use solar cells to convert the energy delivered by the
solar irradiance into electricity. PV energy generation is
the current subject of much commercial and academic
interest. Recent work indicates that in the medium to
longer term PV generation may become commercially so
attractive that there will be large-scale implementation in
many parts of the developed world.

The integration of a large number of embedded PV
generators will have far reaching consequences not only
on the distribution networks but also on the national
transmission and generation system. If the PV generators
are built on the roof and sides of buildings, most of them
will be located in urban areas and will be electrically close
to loads. On the other hand, these PV generating units may
be liable to common mode failures that might cause the
sudden or rapid disconnection of a large proportion of
operating PV capacity.
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Figure 1: Schematic diagram of Grid Connected PV
Generation

Figure 1 shows a functional diagram of the basic
configuration of a grid-connected PV system. The dc
output current of the PV array I,y is converted into ac and
injected into the grid through an inverter. The controller of
this inverter implements the entire main control:
Maximum Power Point Tracking (MPPT). Solar irradiance
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is the radiant power incident per unit area upon a surface.
It is usually expressed in w/m2. Radiant power is the rate
of flow of electromagnetic energy. The most severe
fluctuations in the output power of PV systems usually
occur at maximum irradiance level around noon. This
period usually coincides with the off-peak loading period
of the electric network, and thus, the operating
penetration level of the PV system is greatest.

I Cf) !Irw g Ry Vpu

Figure 2: Circuit diagram of PV cell

Figure 2 shows an equivalent circuit diagram of a PV cell
which consists of a light-generated current source I, a
parallel diode, a shunt resistance Rs,, and a series
resistance Rs.
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Figure 3: Circuit diagram of PV array

Figure 3 shows an electrical equivalent circuit diagram of a
PV array, where Ns is the number of cells in series and Np
is the number of modules in parallel.

III. MPPT BASED PHOTOVOLTAIC

For maximum power transfer, the load should be matched
to the resistance of the PV panel at MPP. Therefore, to
operate the PV panels at its MPP, the system should be
able to match the load automatically and also change the
orientation of the PV panel to track the Sun if possible. A
controller that tracks the maximum power point locus of
the PV array is known as a MPPT controller.
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Figure 4: Basic MPPT system

To generate gating signals for switching of the VSC, an
indirect current control technique is used with a hysteresis
regulator. The error current signal is calculated from the
difference between reference grid currents (ixsa, i*sb,
i*sc) and sensed grid currents (isa, isb, isc).

IV. SIMULATION RESULT ANALYSIS

In this section, simulations are given to demonstrate the
validity and advantage of the proposed method. The
proposed single-stage three phase SPV power generating
system integrated with the grid is modeled and simulated
in MATLAB/Simulink.
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Fig.ure 6: Dynamic response under unbalanced nonlinear
load

V. CONCLUSION

In this paper, the control algorithm has been based on a
least mean fourth adaptive filtering technique is proposed.
This technique has been designed for grid connected
Photovoltaic power system. The simulation results have
depicted and maximum power is extracted from the solar
photovoltaic power system. The results of the proposed
system have proved to be efficient and consistent in
comparison with existing conventional control algorithms.
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