
                           International Journal of Modern Science and Technology                           Vol. 2, No. S1, 2017. Page 66-70. 

             http://www.ijmst.co/                     ISSN:2456-0235. 

 

Research Article 

 

Received: 10.04.2017; Received after Revision: 10.05.2017; Accepted: 11.05.2017; Published: 13.05.2017 
©2017 The Authors. Published by G J Publications under the CC BY license.                         66 

 

 

 

Efficient Design of GC Photovoltaic System via SEPIC Converter and MPPT 

L. Vinothini, K. Kalpana, M. Hema 

Department of Electrical and Electronics Engineering, Arasu Engineering College,  

Kumbakonam - 612501. India. 

Corresponding author’s e-mail: vinothini133@gmail.com 

Abstract 

This paper proposes a technique for era of force in rustic zones utilizing photovoltaic vitality. 

Agreeing this venture builds up a matrix associated photovoltaic recreation System with support 

converter and most extreme power point following (MPPT) work utilizing MATLAB 

programming. The help converter controls the sun based exhibit working point so as to track most 

extreme power point (MPP). Here MPPT is utilized to use vitality of photovoltaic to boost. For 

working the PV at Maximum power, the coordinating of the PV board is finished by changing the 

obligation cycle of DC to DC SEPIC converter which associated with the PV System. A DC-AC 

inverter utilized is twofold and primary work of this inverter are controls the DC-connect capacitor 

voltage and control yield current to be in-stage with the framework voltage. 

Keywords: Maximum Power Point Tracking; Photovoltaic; Maximum Power Point; Single–Ended 

Primary–Inverter Converter; Power Electronic Converter. 

Introduction

The interest for electrical vitality is 

expanding every day in world; it has inspired the   

utilization of new renewable wellsprings of 

vitality [1]. It is important to the eccentric 

renewable vitality sources that have been 

concentrated on. Photovoltaic (PV) control era 

frameworks and wind are generally regular 

technique for all green power. This PV cell 

was created in 1839 by Becquerel. As indicated 

by the Becquerel, a few materials deliver 

power when presented to daylight PV. Present 

day Photovoltaic (PV) cells utilize a 

semiconductor p-n intersection. Framework 

associated photovoltaic (PV) framework is 

utilized that lessens transmission misfortunes. 

The vitality framework utilized here is PV 

based vitality framework [2]. Its points of 

interest are (a) bounteous; (b) contamination 

free; (c) dispersed all through the earth; and (d) 

clean and clamor free wellspring of power. The 

fundamental disadvantages are that the 

underlying establishment cost is extensively 

high and the vitality transformation productivity 

is generally low. To overcome these issues, the 

accompanying two fundamental ways can be 

utilized: (a) increment the effectiveness of 

change for the sun oriented cluster and (b) 

expand the yield control from the sun oriented 

cluster. MPP is a point which fulfills the most 

extreme power exchange hypothesis. The PV 

array is shown in (Fig. 1).  

This ideal power point can be followed 

with different techniques. The absolute most 

regular strategies utilized are ( a ) Perturb and 

watch (P&O), (b) Incremental conductance, (c) 

fluffy rationale and (d) neural system based. 

P&O is the most normally utilized controlling 

procedure for the most part because of its 

straightforward calculation and simple usage. 

P&O has detriment of swaying around the 

MPP. Irritate and watch calculation is the most 

ordinarily utilised MPPT strategy because of its 

simplicity of execution. In this strategy the 

controller modifies the voltage by little sum 

from the cluster and measures control, if the 

power is increments assist alterations in that 

bearing are attempted until power no more 
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increments. This is known as the Perturb and 

Observe technique [3].  

Like the P&O calculation, Incremental 

conductance calculation can deliver wavering in 

power yield and can perform unpredictably 

under quickly changing air condition. This 

technique registers the greatest power point by 

examination of the incremental conductance to 

exhibit conductance, when these two are the 

same; the yield voltage is the MPP voltage. The 

power limit scope of a solitary PV board is about 

100W to 300W and the most extreme power 

point (MPP) voltage range is from 15V to 

40V.The performs of most extreme power point 

(MPP) is following for amplifying the yield 

force of the board and voltage help to coordinate 

that of the network [4]. The lattice associated 

PV framework arrange utilizes a  full-connect 

inverter in this framework utilizing a high stride 

up dc–dc converter in the front of the inverter 

which makes a difference enhances control 

transformation productivity and gives a stable dc 

connection to the inverter. The dc–dc SEPIC 

converter uses to substantial venture up 

transformation from the board's low voltage to 

the voltage level of the application. 

Existing system 

Over late years a few research and 

venture has been completed in half and half 

power framework, suggested an ideal plan 

display for cross breed close planetary system, 

which utilizes network to compute the 

framework's ideal arrangements in China. In 

existed technique a half and half sun oriented 

twist framework as a renewable wellspring of 

force era for lattice associated application in 

three urban areas in Iraq. A built up a matrix 

associated photovoltaic model utilizing for 

electromagnetic transient examination. 

Proposed system 

The proposed work comprises of a 

photovoltaic exhibit, dc/dc SEPIC converter 

with an inverter, intended for accomplishing 

the MPPT control with P and O calculation. In 

this model, though the information sources are 

the sun powered illumination and cell 

temperature, the yields are the photovoltaic 

voltage and current. At the point when the PV 

framework with a MPPT is associated with the 

power electronic converters (PEC), a 

programmed input controller will be expected 

to adjust the power and keep up the 

immediate voltage consistent particularly when 

the framework is running under different 

conditions. In single-stage full-connect 

bidirectional inverter electronic switch utilized is 

IGBT as it can deal with extensive power, which 

is appropriate for this nearby planetary group. In 

the created framework associated (GC) inverter 

show unipolar exchanging plan has two 

exchanging states. The PWM inverter yield 

waveform is then sifted to deliver a sinusoidal 

AC waveform [5]. 

Working operation of solar panel 

A straightforward sun oriented cell 

comprise of strong state p-n intersection 

manufactured from a semiconductor material 

(generally silicon). The solar is shown is shown 

in the above (Fig. 2). In dull, the IV normal for 

a sunlight based cell has an exponential 

trademark like that of a diode. However when 

the sun powered vitality (photons) hits on the 

sun based cell, vitality more noteworthy than 

the band crevice vitality of the semiconductor, 

and discharge electrons from the particles in the 

semiconductor material, making electron-

opening sets. The charged transporter are 

moved separated affected by inward electric 

fields of the p-n intersection and subsequently a 

present corresponding to the occurrence photon 

radiation is produced. This wonder is called 

photovoltaic impact, initially saw by A.E 

Becquerel in 1839 [6]. The most straightforward 

similar venture of a photovoltaic cell is 

regularly a present source inside parallel with a 

diode. The yield of the present source will be 

specifically relative for the sun based board 

innovation (photons) in which strikes about the 

photograph voltaic cell (photocurrent Iph). Over 

the span of night, the specific photovoltaic 

versatile genuinely isn't a dynamic item; that 

fills in as a diode, i.e. a p-n intersection. It 

produces neither a current nor a voltage.  

 
           Fig. 2. Solar Panel 
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Maximum power point tracking (MPPT) 

PPT calculations are vital all through PV 

programs considering that the MPP of a sun 

based power shifts with the protection and 

warmth, so the utilization of MPPT calculations 

is required keeping in mind the end goal to 

acquire the greatest power from a sunlight based 

cluster. Having Perturb and watch technique find 

the Maximum Power Point for any protection 

relating flowchart offered under. 

The SEPIC converter 

The single-ended primary-inductance 

converter (SEPIC) (as shown in Fig. 3) is a 

DC/DC-converter topology that provides a 

positive regulated output voltage from an input 

voltage that varies from above to below the 

output voltage. This type of conversion is handy 

when the designer uses voltages (e.g.,12 V) from 

an unregulated input power supply such as a 

low-cost wall wart. Unfortunately, the SEPIC 

topology is difficult to understand and requires 

two inductors, making the power-supply 

footprint quite large [7]. Recently, several 

inductor manufacturers began selling off-the-

shelf coupled inductors in a single package at a 

cost only slightly higher than that of the 

comparable single inductor. The coupled 

inductor not only provides a smaller footprint but 

also, to get the same inductor ripple current, 

requires only half the inductance required for a 

SEPIC with two separate inductors. 

 
Fig. 3. SEPIC Converter 

Bidirectional inverter 

The proposed bidirectional inverter is a 

full- connect arrangement A solitary stage full- 

connect bidirectional inverter is displayed in this 

study. The power electronic switch utilized is 

IGBT as it can deal with huge power, which is 

appropriate for this nearby planetary group. In 

the created framework associated (GC) inverter 

demonstrate unipolar exchanging plan has two 

exchanging states. The PWM inverter yield 

waveform is then sifted to create a sinusoidal 

AC waveform [8]. 

Lattice synchronization 

Lattice inverter needs an unadulterated 

sinusoidal reference voltage to guarantee that the 

sinusoidal yield of the inverter is synchronized 

to the framework recurrence. The voltage 

greatness of the inverter yield (Vinv) needs to 

surpass the framework voltage, (Vgrid) to 

empower the inverter current (Iinv) to be 

provided to the matrix [9]. 

Simulation Results  

The Simulation of grid connected PV 

system is done in Matlab as shown in (Fig. 4). 

 
Fig. 4. Simulation of Grid connected PV system 



Vinothini et al., 2017.                                          Efficient Design of GC Photovoltaic System via SEPIC Converter and MPPT 

©2017 The Authors. Published by G J Publications under the CC BY license. 69 

 

 

 

The solar panel output Voltage, current 

and power is shown in (Fig. 5). The MPPT 

Output voltage ranges from 70V-83V is shown 

in (Fig. 6). The waveform for output voltage 

with current is shown in (Fig. 7). The Total 

harmonic distortion is 60Hz is shown in (Fig. 

8).

 
Fig . 5. Solar panel output waveform 

 

Fig. 6. MPPT output 

 
Fig. 7. Output voltage with current 

Output Voltage = 80V 

Output Current = 7A 

Output Power = 500W 

     Output  

Voltage  = 70 - 83 V 



Vinothini et al., 2017.                                          Efficient Design of GC Photovoltaic System via SEPIC Converter and MPPT 

©2017 The Authors. Published by G J Publications under the CC BY license. 70 

 

 

 

 

Fig. 8. THD Curve 

Conclusions 

This single-stage full-connect inverter for matrix 

associated PV control framework has been 

composed alongside illustrated. This THD with 

the inverter together with heartbeat exchanging 

yield voltage is more .This bidirectional inverter 

must fulfilled matrix interface (offer power) 

alongside amendment (purchase control) 

together with Power-Factor Correction (PFC) 

to control the power dissemination in the 

middle of dc transport alongside cooling unit 

framework. 
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