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ABSTRACT
There has been an increase in demand for clean and sustainable energy sources, and solar energy is
currently considered to be one of the most valuable and abundant yet low-maintenance clean sustainable
energy source. Solar energy systems are hence in high demand for the production of electricity. We get solar
energy from sun which is then converted into electricity by solar panels and using power electronics. Energy
from sun is converted into dc voltages by solar cells. Photovoltaic solar energy systems require DC-DC
converter in order to regulate and control the varying output of the solar panel. New topology of SEPIC
converter with high gain boost inverter. The suggested circuit consists of H-bridge inverter, high frequency
switch and diode rectifier. In thistopology the output voltage amplitude is not limited to DC voltage source it is
more reliable against short circuit. By using high frequency modulation, the size of DC-DC converters is
reduced and it is proper in isolation between high voltage and low voltage circuits. The performance of
suggested inverter and switching algorithm are validated This design aims to have lower losses for higher
switching frequencies, and maximize the added advantages of the proposed converter, such as low ripple,
high efficiency and low electrical stress on the components.
KEYWORDS: SEPIC,solar panel,inverter,dc-dc converter

INTRODUCTION
The energy industry has experienced a rapid
change in the last decades. The energy paradigm
has shifted from fossil fuels to environmentally
friendly energy sources with a high growth rate.
This high penetration of PV sources is mainly
driven by the continuous declination of PV module
price and the increasing demand for renewable
energy systems. At the same time, the power
electronic technology is also advancing, enabling
more flexible and reliable PV systems. Single
ended primary inductor converter(SEPIC) system
designed for 210W solar photovoltaic panels and
to feed an average demand of 78W.The
photovoltaic generator exhibits a nonlinear
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characteristics and its maximum power point solar
isolation. some buck-boost topologies are existing
in the coupled inductor SEPIC converter for
testing. The SEPIC converter has the merits of
continuous input current which reduces the input
voltage ripple across the PV panels. In various
method consists of only a voltage divider circuit is
used to sense the PV panel voltage. This converter
can successfully develop both steady state and
transient performance by varying the scale factor
as compared to set step size and adaptive size with
set scale factor. In this method sudden change in
solar insolation or in start up, its leads to fast
tracking while in steady state it leads to lower
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IV. SEPIC(SINGLE ENDED PRIMARY INDUTOR
CONVERTER).

II. BLOCK DIAGRAM

Fig 2:SEPIC

Fig 1:Block diagram
The block diagram of proposed system is shown in
fig. It consists of solar panel, SEPIC converter,
inverter, PWM. The SEPIC converter used here is
capable of performing both buck and boost
operation. The number of power semiconductor
switches used here is one, which reduces the
system complexity and increases the flexibility of
operation. A proportional integral controller is a
generic control loop feedback mechanism widely
used in the industrial control system. It calculates
an error value as the difference between a
measured process variable and a desired set point.
Pulse width modulation is used for controlling
power to electrical devices made practical by
modern power semiconductor switches.
III. SOLAR PANEL
Solar panels use light energy from the sun to make
electrical energy during the photovoltaic result.
The structural part of a unit can also be the top
layer or the back layer. The bulk of module use
wafer-based crystalline silicon cells or a slim- film
cell based on cadmium tell uride or silicon.
Crystalline silicon, which is usually used in the
wafer form in photovoltaic (PV) module, is resulting
from silicon, a normally used semi-conductor.A
solar cell or photovoltaic cell is a large area
electronic device that converts solar energy into
power by the photovoltaic effect. Photovoltaic is the
field of knowledge and study linked to the use of
solar cells as solar energy. Sometimes the
expression solar cell is reserved for plans future
specially to imprison energy from daylight, while
the word photovoltaic cell isused when the source
is unspecified. assembly of cells are used to create
solar modules, or photovoltaic array.

123

Single-ended primary-inductor device (SEPIC) may
be a form of DC-DC device permitting the electrical
potential (voltage) at its output to be larger than,
less than, or up to that at its input; the output of
the SEPIC is managementled by the duty cycle of
the control semiconductor device. A SEPIC is
basically a lift device followed by a buck-boost
device, thus it's just like a conventional buck-boost
device,
however
has
benefits
of
getting
non-inverted output (the output has a similar
voltage polarity because the input), employing a
series electrical condenser to couple energy from
the input to the output (and therefore will respond
additional graciously to a short-circuit output), and
being capable of true shutdown: once the switch is
turned off, its output drops to zero V, following a
reasonably hefty transient dump of charge. SEPICs
area unit helpful in applications during which
electric battery voltage will be on top of and below
that of the regulators supposed output. For
instance, one metallic element particle battery
usually discharges from four.2 volts three|to three}
volts; if alternative elements need 3.3 volts, then
the SEPIC would be effective.
OPRATING MODES:
MODE 1:

Fig 3:s1 on condition
A SEPIC is said to be in continuous-conduction
mode continuous mode if the current through the
inductor L1 never falls to zero. During a SEPIC
steady-state operation,the average voltage across
capacitorC1(VC) is equal to the input voltage (Vᵢ ).
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Because capacitor C1 blocks direct current (DC),
the average current across it (IC₁) is zero, making
inductor L2 the only source of load current.
Therefore, the average current through inductor L2
(IL₂) is the same as the average load current and
hence independent of the input voltage. Looking at
average voltages, the following can be written:
VIN= VL1 + VC1 +VL2.Because the average voltage
of VC is equal to VIN, VL₁ = −VL. For this reason,
the two inductors can be wound on the same core.
as the voltages are the equal in magnitude, their
effects of the mutual inductance will be zero,
assume the division of the windings is right. also,
as the voltages are the like in level, the near current
from the two inductors will be equal in size. The
average currents can be summed as follows: ID1 =
IL1 IL2 When switch S1 is turned on, current IL₁
increases and the current IL₂ increases in the
negative direction. (Mathematically, it decreases
due to arrow direction.) The energy to increase the
current IL₁ comes from the input source. while S1
is a small as stopped, and the immediate voltage
VC₁ is about VIN, the voltage VL₂ is around −VIN.
Therefore, the capacitor C1supplies the energy to
increase the magnitude of the current in IL₂ and
thus increase the energy stored in L2. The easiest
method to imagine this is to believe the bias
voltages of the circuit in a d.c. state, then close
S1.When switch S1 is turned off, the current IC₁
becomes the same as the current IL₁, since
inductors do not allow instantaneous changes in
current. The current IL₂ will continue in the
negative direction, in fact it never reverses
direction. It can be seen from the diagram that a
negative IL₂ will add to the current IL₁ to increase
the current delivered to the load. Using Kirchhoff
Current Law, it can be shown that ID₁ = IC₁ - IL₂. It
can then be concluded, that while S1 is off, power
is delivered to the load from both L2 and L1. C1,
however is being charged by L1 during this off
cycle, and will in turn recharge L2 during the on
cycle.
MODE 2:

When switch S1 is turned off, the current IC₁
becomes the same as the current IL₁, since
inductors do not allow instantaneous changes in
current. The current IL₂ will continue in the
negative way, in detail it in no way reverse way. It
can be see since the plan that a negative IL₂ force
insert to the current IL₁ to raise the current deliver
to the weight. with Kirchhoff Current Law, it can be
exposed that ID₁ = IC₁ - IL₂. It can then be finished,
that while S1 is off, power is delivered to the load
from both L2 and L1. C1, though is being electric
by L1 through this off cycle, and will in turn
recharge L2 during the on cycle.

VI. INVERTER
An inverter is an electrical device that converts
direct current (DC) to alternating current (AC); the
converted AC can be at any required voltage and
frequency
with
the
use
of
appropriate
transformers, switching, and control circuits.
Static inverters have no moving parts and are used
in a wide range of applications, from small
switching power supplies in computers, to large
electric
utility
high-voltage
direct
current
applications that transport bulk power. Inverters
are normally use to provide AC power from DC
sources such as solar panel or battery. The
electrical inverter is a high-power electronic
oscillator. It is so named because early mechanical
AC to DC converters was made to work in reverse,
and thus was "inverted", to convert DC to AC. An
inverter converts the DC electrical energy from
source such as battery, solar panel, or fuel cell to
AC power. The electricity can be at any required
voltage; in particular it can operate AC equipment
designed for mains operation, or rectified to
produce DC at any desired voltage.
VI. DESIGN OF PROPOSED TOPOLOGY

BUCK OPERATION:
 Output voltage:
V𝑜=D/1D*Vin
 Inductance:
Vin*D/∆I𝐿*Fs
∆I𝐿 =D*Vs/F*L
 Capacitance:
I𝑜*D/∆Vc*Fs
BOOST OPERATION:

Fig 4:s1 off condition
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Output voltage:
V𝑜 =D/1-D*Vin

INPUT VOLTAGE AND CURRENT:
The below waveform describes the value of the
input DC voltage obtained from the solar panel
which is used to drive the load.

• Capacitance:
Iin*D/∆Vc*Fs
• Inductance:
Vin*D/∆IL*Fs
VII. PARAMETERS
S.NO

COMPONENTS

PARAMETERS

1

SOLAR PANEL

12V,20W

2

CAPACITOR

100µF

3

MOSFETIRF240

100V,3A

4

DIODE-IN4007

12V,2A

5

INDUCTOR

100mH

6

RESISTOR

1Kohm,0.25W

VIII. SIMULATION DIAGRAM
The simulation model describes the operation of a
SEPIC converter which is powered by a solar panel
capable of providing DC supply. The SEPIC
converter is capable of converting DC from lower
voltage level to the DC at the higher voltage level.
The control signals to the switch at the SEPIC
converter are provided using closed loop PI
controller. Then the controlled DC voltage is
provided as an input to the single phase inverter.
The inverter is capable of converting DC to AC
voltage which is fed to drive the load. The control of
switches within the inverter are provided by a PWM
control signal

Fig 6:input voltage
The following waveform describes the value of the
voltage obtained at the output side of the SEPIC
converter.

Fig 7:SEPIC voltage
The following waveforms describe the value of the
output current obtained at the output side of the
converter.

Fig 5:simulation diagram
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Fig 8:SEPIC current

The below waveform describes the value of the
output voltage obtained at the output side of the
inverter.

MOSFET’s merits. The same design of the
converters can be carried out with various switch
configurations. The same converter can be
developed with various converter topologies for
added effectiveness. This paper illustrates the
operation of the SEPIC converter. The same
converter can be modified to form new topology for
the efficient operation.
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