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1. ABSTRACT 

Due to energy crisis in the world the sources of renewable 

energy sources has to be improved. Out all renewable energy, solar 

energy plays a major role. The PV system produces a nonlinear 

current voltage (I-V) characteristics and its maximum power varies 

with solar irradiation. Maximum output can be trapped from the 

output, for attain maximum output different types of converter are 

used. One among the converter is SEPIC converter. Doing some 

modification in the converter topology we can get maximum output.  

Simulation works showed that modified algorithm performs 

accurately and faster during the increment of solar irradiation level. 

Same simulated circuit has been made as experimental setup results 

are compared. 
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2. INTRODUCTION 

The proposed converters can be applied is the photovoltaic 

energy generation in grid connected systems using the AC module or 

micro inverter structure. The usual structure used for high power grid 

connected photovoltaic generation is the centralized inverter where 

several PV modules are connected in series in order to obtain the DC 

voltage level necessary for the inverter operation and the energy 

transference to the grid with low current harmonic distortion. 

However, a common problem in this structure is the power losses due 

to the centralized mismatch losses among the PV modules and 

generation reduction due to a partial shading of the series connected 

PV modules. Some of these problems are minimized with the multi-

string structure where reduced strings are connected with DC-DC 

converters and the output of these DC-DC converters are connected 

to the inverter input [1],[16]. 

However, in residential applications, most research is focused 

on the module integrated converters where the energy generated by a 

single PV module is transferred to the grid by a dedicated converter 

integrated with the PV module. Some of the main advantages of this 

PV generation structure are the modularity, allowing an easy increase 

of the installed power, the individual MPPT and reduction of the 

partial shading and panel mismatching effects, thus improving the 

energy harvesting capability. However, there are some design 

challenges in AC module structure as the efficiency improvement, 

cost reduction and the reliable operation throughout the module 

lifetime. 

 

In the commercial systems, their performance is initiated with 

the help of buck and (or) boost, zeta, multi-port, and etc types of 

converters to step up the DC voltage [2]. Generally, the 

aforementioned converters have low operation efficiency and 

compared to that the modified SEPIC converter stands out for his 

operation efficiency and conversion rate. Also, the cost of installation 

and the maintenance of such systems become substantially high. 

Furthermore, the lack of battery replacement becomes responsible for 

failure of such systems in isolated areas. 

3. EXISTING  SYSTEM   SEPIC CONVERTER 

The development of high static gain DC-DC converters is an 

important research area due to the crescent demand of this technology 

for several applications supplied by low DC output voltage power 

sources [3]. Some examples are renewable energy sources as low 

power wind turbine, photovoltaic (PV) modules and other 

applications as fuel-cells, embedded systems, portable electronic 

equipments, uninterruptable power supply and battery powered 

equipment.  

 
Fig. 1 Circuit diagram of SEPIC Converter 

 

The power transformer also presents an important contribution 

in the converter weight and volume. The power converters used with 

renewable energy sources must present a high efficiency due to the 

high cost of the energy source, as photovoltaic module or fuel-cells. 

Also in embedded systems and portable equipments, the converter 

power density is an important design parameter. Therefore, the 

solutions that allow the elimination of the power transformer can 

improve the efficiency and power density of the power conversion 

system. 

However, due to the configuration of the power circuit 

proposed, the usual problems presented by the single switch isolated 

DC-DC converter are not presented by the proposed structure with 

transformer. Only part of the power processed by the converter is 

transferred to the output through the coupling inductor and another 

part of the power is transferred directly by the non-isolated converter, 

reducing the weight, volume and losses of the transformer. The 

leakage inductance is a problem for the single switch isolated DC-DC 

converters resulting in switch overvoltage and the energy stored in 

the leakage inductance must be dissipated in or clamping circuits. 

However, the leakage inductance is necessary in the proposed 

converter with transformer in order to obtain ZCS turn-on 

commutation and to reduce the diodes reverse recovery current, 

increasing the converter efficiency [4]. The energy stored in the 

leakage inductance is transferred to the converter output through the 

diodes and capacitor of the circuit.  

 

4. PROPOSED MODIFIED SEPIC CONVERTER 
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Fig. 2 Circuit diagram of Modified SEPIC Converter 

The modified single-ended primary-inductor 

converter (SEPIC) is a type of DC/DC converter allowing the 

electrical potential (voltage) at its output to be greater than, less than, 

or equal to that at its input [5]. 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. 

 

5. OVERALL SYSTEM 

 
Fig.3 Block diagram of Modified SEPIC Converter 

A photovoltaic system, also solar PV power system, or PV 

system, is a power system designed to supply usable solar power by 

means of photovoltaic. It consists of an arrangement of several 

components, including solar panels to absorb and convert sunlight 

into electricity, a solar inverter to change the electric current from DC 

to AC, as well as mounting cabling and other electrical accessories to 

set up a working system [14], [15]. It may also use a solar tracking 

system to improve the system's overall performance and include 

an integrated battery solution, as prices for storage devices are 

expected to decline. Strictly speaking, a solar array only encompasses 

the ensemble of solar panels, the visible part of the PV system, and 

does not include all the other hardware, often summarized as balance 

of system (BOS).  

Moreover, PV systems convert light directly into electricity 

and shouldn't be confused with other technologies, such 

as concentrated solar power or solar thermal, used for heating and 

cooling.Besides solar panels which generate photocurrent, a solar PV 

system is made up of many components – charge controller, inverter, 

batteries – all connected by wires. None of these are 100 percent 

efficient [7]. For instance, every 100 amp-hour drawn from the 

battery requires putting in about 115-120 amp-hours of charge into it. 

Inverters are typically only 85 percent efficient and likewise for 

charge controller.  

Cables offer electrical resistance to the flow of current which is 

substantial because of rather low DC voltages involved. People try 

keeping it low by working with higher DC voltages where possible 

and yet keep wiring cost and resistance losses low (say less than 

3%).  Therefore, in order to account for all such losses the modules 

must put in some extra energy into the system; not merely the daily 

watt-hour load. 

The modified SEPIC converter without magnetic coupling can 

operate with the double of the static gain of the classical boost 

converter for a high duty-cycle operation. The solar panel is used to 

feed the DC voltage supply to the SEPIC converter. The DC voltage 

from the panel gets boosted using SEPIC converter and the boosted 

DC output voltage can be obtained [8].  

Many operational characteristics of the classical SEPIC 

converter are changed with the proposed modification, as the 

elevation of the converter static gain. The capacitor CM is charged 

with the output voltage of the classical boost converter.  

 

The maximum voltage in all diodes and in the power switch is 

equal to the CM capacitor voltage. The output voltage is equal to the 

sum of the CS and CM capacitors voltage. The average L1 inductor 

current is equal to the input current and the average L2 inductor 

current is equal to the output current. 

 

6. SEPIC CIRCUIT SIMULATION  

 

The static gain of the proposed converter can be obtained 

considering null the average inductors voltage at the steady state and 

it is presented considering the CCM operation. The static gain of the 

proposed converter is higher than the obtained with the classical 

boost. The CM capacitor voltage is calculated and that is the same 

output voltage of the classical boost converter. The maximum switch 

voltage is equal to the VCM voltage. Therefore, the switch voltage 

will be lower than the converter output voltage [9].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. 

 

 

 
 

Fig. 4 SEPIC Converter system circuit simulation 
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Fig.5 simulation of Output Power 

 

7. MODIFIED SEPIC CICUIT SIMULATION  

Inverters can also be used with transformers to change a certain 

DC input voltage into a completely different AC output voltage 

(either higher or lower) but the output power must always be less 

than the input power: it follows from the conservation of energy that 

an inverter and transformer can't give out more power [11]. 

An inverter is an electric apparatus that changes direct current (DC) 

to alternating current (AC). It is not the same thing as an alternator, 

which converts mechanical energy (e.g. movement) into alternating 

current. 

Direct current is created by devices such as batteries and solar panels. 

When connected, an inverter allows these devices to provide electric 

power for small household devices. The inverter does this through a 

complex process of electrical adjustment. From this process, AC 

electric power is produced [12]. This form of electricity can be used 

to power an electric light, a microwave oven, or some other electric 

machine. 

An inverter usually also increases the voltage. In order to 

increase the voltage, the current must be decreased, so an inverter 

will use a lot of current on the DC side when only a small amount is 

being used on the AC side [13]. 

 

 
Fig. 6  Modified SEPIC converter system circuit 

simulation 

 

 

 

 
 

Fig. 7  simulation of Output Power 

 

REAL-TIME SOLAR HARDWARE  

 

Table . 1 Converter and inverter specification 

 

 
Fig. 8  Time Solar Hardware 

 

 

REAL-TIME SOLAR HARDWARE OUTPUT 

SL.NO SYSTEM SPECIFICATION 

1 SEPIC  L= 102µH 

C= 3.37µF 

Filter capacitance= 10mH 

Diode - 1N4007 

 

2 Inverter  MOSFET switches= 4 No. 

Filter inductance (L) =20mH 

Filter capacitance (C) =1µF 
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Fig. 9  Real-time solar DC input voltage 

 

 

Fig. 10 Real-time solar DC output voltage 

 
Fig. 11 Real-time solar AC output voltage 

 

 Comparison of SEPIC and Modified SEPIC ConvertersAs a 

compression of SEPIC and modified SEPIC converter with  various 

parameters. With a given input voltage the values of output power 

value boosted to maximum level as shown in table 2. 

 

SL.  

NO 

 

 

PARAMETERS 

SEPIC 

CONVE

RTER 

MODIFIED 

SEPIC 

CONVERTE

R 

1 DC VOLTAGE 12V 12V 

2 OUTPUT DC VOLTAGE 30V 50V 

3 OUTPUT AC 

VOLTAGE 

30V 5V 

4 OUTPUT POWER 220W 310W 

 

Table. 2 Output Comparisons 

8. CONCLUSION 

 

 In this project, a converter for photovoltaic system was 

presented. The converter was designed to produce higher efficient 

power output directly by harnessing solar energy from a solar panel. 

A modified SEPIC Converter was used to boost the voltage from the 

solar panel and send to Inverter, which in turn was interfaced with a 

driver and control circuit so as to trigger the MOSFET in the inverter 

whenever needed. This system was found out to be highly viable due 

to the higher life time of the system. By using a modified SEPIC 

converter, the exact voltage required to operate a system is with less 

power loss. The usage of DC motor guarantees robustness with direct 

current supply from Solar panel. 
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