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ABSTRACT - The proposed design has
the Cuk and Sepic converters combined
together which eliminate the need of

additional input filters to filter out the

high frequency harmonics. Maximum
Power Point Tracking (MPPT) technique
used is Modified Incremental

conductance algorithm due to its high
tracking accuracy and precise control
under rapidly changing atmospheric

conditions.
1. INTRODUCTION

Global warming and energy policies

have become a hot topic on the
internationalagenda in the last years[1-6].
Developed countries are trying to reduce
their greenhouse gasemissions. For example,
the EU has committed to reduce the
emissions of greenhousegas to at least 20%
below 1990 levels and to produce no less
than 20% of its energyconsumption from
renewable sources by 2020[7-11]. In this

context, photovoltaic (PV)power generation
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has an important role to play due to the fact
that it is a green source[12-19].The only
emissions associated with PV  power
generation are those from the productionof
its components. After their installation they
generate electricity from the solarirradiation
without emitting greenhouse gases. In their
lifetime, which is around 25years, PV panels
produce more energy than that for their
manufacturing. Also theycan be installed in
places with no other use[20-26], such as
roofs and deserts, or they canproduce
electricity for remote locations, where there
is no electricity network. However, most of
the PVpower generation comes from grid-
connected installations, where the power is
fed in theelectricity network. Due to the
equipment required, PVVpower generation is

more expensive than other resources[30-36].

Increasing the efficiency in PV plantsso
the power generated increases is a key
aspect, as it will increase the incomes[37-

42],reducing consequently the cost of the
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power generated so it will approach the cost
of thepower produced from other
sources.The efficiency of a PV plant is
affected mainly by three factors: the
efficiency of the PVpanel (in commercial
PV panels it is between 8-15%), the
efficiency of the inverter(95-98 %) and the
efficiency of the maximum power point
tracking (MPPT)algorithm (which is over
98%). Improving the efficiency of the PV
panel and theinverter is not easy as it
depends on the technology available, it may
require  bettercomponents, which can
increase drastically the cost of the
installation[43-45].

It is very important to track the MPP
accurately under allpossible conditions so
that the maximum available power is always
obtained.In the past years numerous MPPT
algorithms have been published. They differ
inmany aspects such as complexity, sensors
required, cost or efficiency. However, it
ispointless to use a more expensive or more
complicated method if with a simpler
andless expensive one similar results can be
obtained. This is the reason why some of
theproposed techniques are not
used.Measuring the efficiency of MPPT
algorithms has not been standardized until
theEuropean Standard EN 50530 was
published at the end of May, 2010. It
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specifieshow to test the efficiency of MPPT
methods both statically and dynamically. In
anycase, there are no publications
comparing the results of the different MPPT
algorithmsunder the conditions proposed in
the standard.

The objective of this project is firstly to
review different MPPT algorithms. Then
themost popular, perturb and observe
(P&O), incremental conductance (InCond)
and fuzzylogic control (FLC) are analyzed
in depth and tested according to the
standardmentioned above. After that,
improvements to the P&O and the InCond
algorithms aresuggested to succeed in the
MPPT tracking under conditions of
changing irradiance. Totest the MPPT
algorithms according to the irradiation
profiles proposed in the standard,a
simplified model was developed, because
the simulation time required in some of
thecases cannot be reached with the detailed
switching model of a power converter in
anormal desktop computer. The reason for
that is that the computer runs out of
memoryafter simulating only a few seconds
with the complete model. Finally, the
simplifiedmodel is verified by comparing its
results with those obtained from a model

containinga detailed model of an inverter.
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1.1 SEPIC CONVERTER

The single-ended
converter (SEPIC) is a type of DC/DC

converter allowing the electrical potential

primary-inductor

(voltage) at its output to be greater than, less
than, or equal to that at its input. The output
of the SEPIC is controlled by the duty cycle
of the control transistor.

A SEPIC is essentially a boost converter
followed by a buck-boost converter,
therefore it is similar to a traditional buck-
boost converter, but has advantages of
having non-inverted output (the output has
the same voltage polarity as the input), using
a series capacitor to couple energy from the
input to the output (and thus can respond
more gracefully to a short-circuit output),
and being capable of true shutdown: when
the switch is turned off, its output drops to 0
V, following a fairly hefty transient dump of

charge.

SEPICs are useful in applications in which a
battery voltage can be above and below that
of the regulator's intended output. For
example, a single lithium ion battery
typically discharges from 4.2 volts to 3
volts; if other components require 3.3 volts,
then the SEPIC would be effective.
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Fig 1. SEPIC converter

2. SIMULATION RESULTS

Fig 2. Conventional model

2.1  EXISTING MODEL OUTPUT

Figure 4.4 : PV Panel Output Voltage After Cuk Converter Operation

Fig 2.1 PV output after cuk

operation

Figure 4.6 Wind Output To Sepic Converter
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Fig 2.2. Wind output sepic

converter

Figure 4.7: Wind Output After Sepic Converter Operation

Fig 2.3 Wind output after sepic
converter

2.2  EXISTING MODEL OUTPUT
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Fig 3.4 Sepic converter output voltage
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Fig 3.1 solar input voltage
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Fig 3.5 Hybrid voltage to load
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3. CONCLUSION

In this paper a fused cuk-sepic
converter stage for hybrid wind/solar
energy systems has been presented. This
topology makes continuous  power
generation possible in order to meet the
load demand by allowing the two sources
to supply the load either individually or
simultaneously. The advantages of
proposed converter are eliminating the
need of additional input filters to filter out
the high frequency harmonics, supports
wide ranges of pv and wind input, low
input current distortion, low conduction
losses and improving the conversion
efficiency using maximum power point
tracking algorithm. Simulation results
have been presented using
matlab/simulink to verify the features of
the proposed topology. This system has

lower operating cost and finds applications
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in remote area power generation, constant
speed and variable speed energy
conversion systems, aerospace industries,

electric vehicles, communication

equipment and rural electrification.
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