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Abstract:

A hybrid power system which consists of PV-arrays and wind turbines with energy storing devices (battery
bank) and power electronic devices has been discussed in this paper to achieve an efficient and cost
competitive system configuration so that hybrid power sources could improve the life of people especially in

rural areas where electricity from the main grid has not reached yet
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Introduction

Renewable energy sources such as solar
energy and wind energy have been deemed clean,
inexhaustible, unlimited, and environmental
friendly [1]. Such Characteristics have attracted the
energy sector to use renewable energy sources on a
larger scale [2]. However, all renewable energy
sources have drawbacks. The one that is common to
wind and solar sources is their dependence on
unpredictable factors such as weather and climatic
conditions. Fortunately, due to both sources’
Complementary nature, some of these problems
can be addressed by overcoming the weaknesses of
one with the strengths of the other [2]. This brings
us to the hybrid solar-wind power plant concept. A
system that brings together two sources of energy is
called a hybrid system. The concept of having
hybrid power stations is not new, but has gained
popularity in recent years [1]. Hybrid energy
stations have proven to be advantageous for
decreasing the depletion rate of fossil fuels, as well
as supplying energy to remote rural areas [3],
without harming the environment.
The focus of this paper is to identify how to get the
maximum power out of a solar panel to power a
remote application The Maximum Power Point
Converter is essentially a DC-to-DC converter,
where the DC input voltage is a solar panel and
wind turbine and the output voltage is 28 volts. The
intent of the converter is to show how to take the
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solar panel and generate a voltage capable of
recharging a 24-volt battery.

Solar Panel

Solar Panels are an array of solar cells. The
characteristics of the solar panel are essentially the
same as those of the solar cells, only scaled up in
voltage or current based on the number of solar
cells used and the arrangement of the array. Solar
panels come in a variety of shapes, sizes and

efficiencies, but all have similar characteristics.

Wind turbine
Wind turbines are used to convert the
wind power into electric power. Electric

generator inside the turbine converts the
mechanical power into the electric power Wind
turbines can be classified with respect to the
physical features (dimensions, axes, number of
blade), generated power and so on. For example,
wind turbines with respect to axis structure:
horizontal rotor plane located turbines, turbines
with vertical or horizontal spinning directions
with respect of the wind. Turbines with blade
numbers: 3-blade, 2-blade and 1-blade turbines.

Design of hybrid energy systems
Hybrid systems are the ones that use more
than one energy resources. Integration of systems
(wind and solar) has more influence in terms of
electric power production. Such systems are
called as hybrid systems. Photovoltaic solar panels
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and small wind turbines depend on climate and
weather conditions. Therefore, neither solar nor
wind power is sufficient alone. A number of

renewable energy expert claims to have a
satisfactory hybrid energy resource if both wind
and solar power are integrated within a unique
body. Strong enough, wind velocity is relatively
small. In the winter time, when sunny days are
relatively shorter, wind velocity is high on the
contrast. Efficiency of these renewable systems
show also differences through the year. In other
words, it is needed to support these two systems
with each other in the summer time, when sun
beams are to sustain the continuity of the energy
production in the system. The kinetic energy of the
wind is converted to the mechanical energy in the
rotor. The rotor shaft speed, 1/18, is accelerated in
the reduction gear and then transmitted to
alternator. The electricity that comes from the
alternator can be directly transmitted to dc
receivers as well as it can be stored in the batteries.
To get the solar panel to operate at its maximum
power point, there are a few items needed. first, in
order to know the output power of the solar panel,
both the current and voltage of the solar panel
have to be monitored. This will be accomplished
by a high side current monitor and simple resistor
divider on the solar panel's output voltage. There also
needs to be a way to control the output power of the
solar panel. This is done by manipulating the panel's
output current. And lastly, a software algorithm is
needed to know which way to manipulate the
current (e.g., whether the current out of the solar
panel should be Increased or decreased). Depending
on the environmental conditions, required energy
for the system can be supplied either separately
from the wind or solar systems or using these two
resources at the same time Control unit decides
which source to use for charging the battery with
respect to condition of the incoming energy.

Hybrid controller

To get the solar panel and wind turbine to
operate at its maximum power point, there are a few
items needed. First, in order to know the output
power of the solar panel, both the current and
voltage of the solar panel have to be

monitored. This will be accomplished by a high side
current monitor and simple resistor divider on the
solar panel's output voltage. There also needs to be a
way to control the output power of the solar panel.
This is done by manipulating the panel's output
current. And lastly, a software algorithm is needed
to know which way to manipulate the current .After
the comparator is enabled, the positive input will be
greater than the negative input, which causes the
output of the comparator to immediately change to
an output high. The positive input of the comparator
equals

VHH

VHH = VOSC REF + (VDD - VOSC REF) * RSOURCE/(RSOURCE + RHYSTERESIS)

The rate the current in the inductor changes, or the
slope of the inductor current, is inversely
proportional to the inductance. The larger the
inductor 1is, the slower the current in the inductor
changes.

The combination of the amount of hysteresis and
the size of theboostinductor inductor will dictate
the frequency of oscillation.

TB - A = (IHH - [HL)L/VIN

TC - B = (IHH - IHL)L/(VOUT - VIN)

MONTHS WIND SPEED
JAN 9.2
FEB 9.6

MARCH 7.8
APRIL 7.5
M.AY 7.3
JUNE 7.5
JULY 8.2

AUGUST 6.6

SEPTEMBER 75

OCTOBER 8.1

NOVEMBER 9.9

DECEMBER 10.2
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