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Abstract - This project is aimed at the implementation of a
fuzzy logic algorithm based maximum power point tracking in
transformer less grid connected PV system along with reactive
power compensation. A single diode model is used for PV
array and its simulation is performed using MATLAB. In
fuzzy logic controller, voltage and current are taken as inputs
and the effective value of A.C current corresponding to the
maximum power point is obtained as output. Thus, in addition
to supplying voltage by the inverter without transformer for
compensating the reactive power not exceeding its power
rating. This results in utilization of PV system at night and at
periods of low irradiation. Rules relating the input and output
of fuzzy logic controller are written and simulation is
performed. A LUO Converter is used for maintaining DC
input to the inverter at various conditions of irradiation and
temperature. Gating pulses to the inverter are generated by
proportional-integral controller. Hardware model of al0W
solar panel is developed and results are obtained with fuzzy
logic controller for different irradiation and temperature
conditions. Results show the effectiveness of the proposed
method in utilizing the PV system. This project is implemented
using DSPIC30F2010 controller.
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I. INTRODUCTION

Due to the critical condition of industrial fuels which
include oil, gas and others, the development of renewable
energy sources is continuously improving. This is the reason
why renewable energy sources have become more important
these days. Few other reasons include advantages like
abundant availability in nature, eco-friendly and recyclable.
Many renewable energy sources like solar, wind, hide and
tidal are there. Among these renewable sources solar and
wind energy are the world’s fastest growing energy
resources. With no emission of pollutants, energy
conversion is done through wind and PV cells. Day by day,
the demand for electricity is rapidly increasing. But the
available base load plants are notable to supply electricity as
per demand. So, these energy sources can be used to bridge
the gap between supply and demand during peak loads. This
kind of small-scale standalone power generating systems
can also be used in remote areas where conventional power
generation is impractical. Hybrid generation systems that
use more than a single power source can greatly enhance the
certainty of load demands all the time. Even higher
generating capacities can be achieved by hybrid system. In
standalone system we can able to provide fluctuation free

output to the load irrespective of weathers condition. To get
the energy output of the PV system converted to storage
energy, and constant power delivered by the wind turbine,
an efficient energy storage mechanism is required, which
can be realized by the battery bank. Using an isolation
transformer in the grid-connected inverter can solve the
problem of the leakage current caused by the earth parasitic
capacitance in solar modules. There are two types of grid-
connected inverter with an isolation transformer,

1. Line frequency transformer

2. High-frequency transformer.

1. EXISTING SYSTEM

In the existing system DC-DC Boost converter is used. It is
the single order filter. The boost ratio of the boost converter
is 1:1.5. Then the hysteresis controller is used here to
control the reference signal of the pulse width modulator to
generate the gate pulses which is given to the thyristors of
the inverter. Due to these the power quality of the grid is not
satisfied clearly.
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Fig. 1 Existing System

To overcome the disadvantages of the existing system, the
following objectives are framed in this work.

1. To implement hybrid energy based single phase voltage
source inverter.

2. To maintain constant output voltage to the load or grid
using wind and solar energy based system.

3. To implement multi input LUO converter based hybrid
energy system.
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I11. BLOCK DIAGRAM

W pw 1 pw
MEASUREMENTS

1

SOLAR L
PAMEL

>

(DC-DC CONVERTER) i
LU CONVERTER

RL LOAD
- SINGLE PHASE GRID
VOLAGE SOURCE
(24 W)
INVERTER

PWM GENERATOR
DSPIC30F2010 CONTROLLER)

MPPT ALGORITHM
(REFEREMNCE SHGMNAL
GEMERATIOMN)

Pl CONTROL REFEREMNCE

SIGHNAL GENERATIOMN
[(GRID SYNCHRONIZATIOMN)

I

W Ipw

] [ [

P grid

ik

P grid ref

Fig. 2 Block Diagram of Proposed System

In grid connected mode of distributed generation
applications, the elimination of line frequency transformer
is possible without impacting system characteristics related
to grid integration, ground leakage current, dc injection,
safety issues etc. This project presents the design, modeling,
simulation and implementation of modified LUO Converter
based closed loop operation of a novel inverter topology
suitable for transformer-less single phase grid connected
hybrid systems. The fuzzy logic control scheme ensures
extraction of maximum power from the solar Photovoltaic
(PV) and wind source, synchronization with the grid and
controlled active and reactive power transfer to the grid
using PI controller.

I

Fig. 3 Circuit Diagram of Proposed System

The DC output voltage is obtained from the solar panel. The
AC output voltage is obtained from the wind energy system.
In the wind energy conversion system Permanent Magnet
Synchronous Generator is used to produce the AC output
voltage. Then the uncontrolled diode bridge rectifier is used
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to convert this AC output voltage into DC voltage. Both
voltages are synchronized and fed into the LUO convertor.
This LUO convertor converts variable DC voltage into fixed
DC voltage. Here MPPT technique is used to obtain
maximum power from the solar panel without any loss. In
this MPPT technique, fuzzy logic algorithm is used to
produce reference pulses which is compared with carrier
signal in the pulse width modulator to produce the gate
pulses. This gate pulses are given to the LUO converter.
Then the fixed DC output voltage is given to the inverter to
convert that DC voltage into AC output voltage. For that
purpose, single phase three level voltage source inverter is
used here, in which PI controller technique is used to reduce
the power quality problems. Then the AC output voltage is
given to the grid.

IV. HARDWARE SETUP RESULTS

The hardware setup designed for utilizing solar power at
night is displayed in Fig. 4. A linear 5V power source is
used in this circuit to enable regulation in the circuit with
generation of multiple power output. The DC-DC power
converter control is specially utilized in the proposed
transformer-less grid connection circuit. This helps to get
rid off the ripples present the power output of solar panel.
Also, frequency ripple is removed or filtered with band-stop
filters 1 and 1l. Pl controller enables the degradation of
steady state error. Finally, the reference current signal gets
generated and is then supplied to the DC-AC power
converter circuit. Phase locked loop in this circuit generates
a unity sinusoidal in-phase signal. This is then fed to op to-
isolator circuit where the op to-coupler isolates the control
unit from power unit to avoid damage occurrence in direct
connection. This is handled by DSPIC controller. In this
work, DSPIC30F2010 is considered in this design for
handling an intermittent floe of energy from source like PV.
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Fig. 4 Hardware Setup
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Fig. 5 Solar Panel Output

Fig. 5 shows the voltage output from the considered
renewable energy system. It indicates that the DC rms
output is 21.7V in magnitude. But the output voltage is not a
constant value. This impact is completely removed with the
usage of LUO converter and the same is displayed in fig. 6.
The output voltage of LUO converter s found to be at a
constant value. LUO act as second order filter and has
suppressed the ripples completely. Also as LUO is a step-up
converter, the magnitude of DC voltage is enhanced from
21.7V to 100V. In this way, the proposed system
sufficiently ensures total comfort to the consumers who rely
over PV power for electricity input.
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Fig. 6 LUO Converter Output
V. CONCLUSION

Hybrid distributed generation system with PV-wind
combination is used for driving a permanent magnet
synchronous motor based system. The LUO converter is
considered to play the key role in handling the ripples and
also in enhancing the voltage output of source circuit
before conversion to AC. Inverter stage following the LUO
converter is implemented with necessary model of
MATLAB software initially for testifying the system
performance. The simulation circuit includes two different
controllers namely, digital MPPT fuzzy logic controller
and PI controller for tracking purpose. The hardware also
repeats the simulated output performance. Thus, the
proposed system is proved to handle the renewable power
output utilization to the maximum. It is known that the
system offers maintenance free operation, reliability and
low cost. At grid-side, the captured steady state waveforms
show that DG system generated power is fed to grid at
unity power factor. Obtained THD values, i.e., both
voltage and current of the generator is found to meet the
required power quality norms of IEEE standards. This
system will aid in implementing smart grid aspects in
future.
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