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Abstract— Photovoltaic power plants (PVPs) have been 

growing in size, and the installation time is very short. With 

the cost of photovoltaic (PV) panels dropping in recent 

years, it can be predicted that in the next 10 years the 

contribution of PVPs to the total number of renewable 

energy power plants will grow significantly. Due to swift 

growth of photovoltaic (PV) power generation, highly 

efficient and cost effective pure sine wave inverters are 

greatly demanded in the local market. The proposed gird tie 

inverter employs dual-stage switch mode boost converter, 

inverter, and a T-LCL Immittance conversion circuit. T-

LCL Immittance conversion circuit provides a nearly 

constant output current which stabilize system rapidly and 

reduces harmonics generated by inverter. The proposed 

system may able to meet the challenges of power crises in 

India.                                            
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I. INTRODUCTION 

With the world energy demand increasing at an exponential 

rate, the search for energy sources other than fossil fuels is 

no longer a luxury. Although the fossil fuels offer a 

temporary solution to this energy crisis, they cause the 

emission of carbon dioxide and other greenhouse gases, 

which are harmful to the environment. This has paved the 

way for research on renewable energy technology and the 

cost of utilizing the renewable energy is at an ever 

decreasing rate [1]. One such source of renewable energy, 

the Sun, which is available everywhere offers unlimited 

energy .Hence it a matter of great research to harness solar 

energy efficiently to meet the human energy requirements. 

Solar Energy Corporation of India(SECI) was set up under 

the administrative control of the Ministry of New and 

Renewable Energy, Government of India on 20th September 

2011, as an implementation and facilitation institution 

dedicated to Solar Energy sector. The Main Objective of the 

Company is to Develop Ultra Mega and Large scale solar 

plants including Solar Parks to promote integrated power 

generation projects of Solar with conventional & renewable 

sources. Vision is to build „Green India‟ through harnessing 

abundant solar radiation and to achieve energy security for 

the country.  

In this paper we propose to design and develop 

Single Phase Grid-Tie Inverter. Recommended PV 

configuration consists of main components: a PV array for 

energy conversion solar to electrical, Maximum Power Point 

Tracking (MMPT) , DC-DC boost converter and Inverter . 

The output of inverter is suitable for grid application. 

II. RESEARCH BACKGROUND 

A strong case is being made for increased use of  Photo- 

Voltaic(PV) generation, in both AC and DC micro and 

macro grid-integrated systems. Advanced power electronics 

can be used to avoid transient problems, track systems at 

their maximum power point, and reduce harmonics injected 

into the grid. Power electronics converters are required for 

integration, regulating the power output of the panel and 

converting the DC power produced by the PV panels to the 

AC or DC required by the grid. DC-DC converters, as well 

as inverters, are crucial components of PV system 

integration, and power electronics themselves are constantly 

improving. New system topologies and control architectures 

are being developed, providing improved capabilities, 

raising efficiency, and reducing size requirements. One 

major trend contributing to the rapid improvement of power 

electronic systems is improvements in the power 

semiconductors used as the switched transistors to enable 

power conversion. Specifically, the emergent field of wide 

bandgap semiconductors is providing power engineers with 

devices capable of handling higher switching frequencies, 

creating lower losses, and reducing space requirements for 

converter systems. Two examples, Silicon Carbide (SiC) 

and Gallium Nitride (GaN) are showing massive growth, as 

evidenced in [2],[3]. Will investigate several key issues for 

PV systems, including transient concerns, maximum power 

point tracking, modular inverter topologies. 

III. PROPOSED MODEL 

 
Fig. 1: Block Diagram of Proposed Model 

A. Analysis Design of PV Array 

When sun rays falls on PV cell it converts solar energy into 

electricity. There exists two layer in a PV array, N-type 

layer and P-type layer, the two layers work together and 

generate electricity when photon exceeds band gap of solar 

cell.  

B. Control Strategy for MPPT 

To improve the power output from photovoltaic systems, 

maximum power point tracking (MPPT) algorithms are 

employed, typically implemented using a DC-DC boost 

converter as the tracking device [4]. There are different 

algorithms for MPPT design such as: Perturb-and-observe 

algorithm [5], Ripple Correlation Control (RCC) algorithm, 
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Open and short circuit algorithm, Incremental conduction 

algorithm, Fuzzy logic algorithm. The objective of MPPT is 

to force a system of PV panels to operate at its maximum 

power point (MPP). This is done by manipulating the 

apparent impedance seen by the PV system such that the 

operating point of the system is forced to the maximum 

point of the non-linear IV curve of the PV panels. 

C. DC-DC Boost Converter 

DC to DC converter is a type of power converters which 

converts a source of direct current (DC) from one voltage 

level to another, by storing the input energy momentarily 

and then releasing that energy to the output at a different 

voltage. The storage should be in electric field storage 

components or in magnetic field storage components DC-

DC boost converter is used for converting unregulated 

voltage to a fixed level regulated voltage. In my design I 

preferred boost converter in case of steady environmental 

condition that successfully amplify PV arrays voltage into 

required level. 

D. DC to AC Inverter  

In most moderns system integrations, manufacturers are 

moving towards topologies based on voltage-source 

converters (VSCs), as they provide a number of advantages 

over current source inverters when coupled with a PV 

system [6]. Specifically, multilevel converter topologies, 

such as the neutral point clamped converter provide the 

capability to “build” voltage waveforms from fixed step 

sizes, rather than relying on large filtering components to 

smooth out square waves generated from pulse width 

modulation (PWM). 

E. Inmittance Converter 

The immittance conversion circuit or immittance converter 

is actually an impedance-admittance converter. It is thus 

named as in this particular topology; the impedance is 

converted into admittance. The input impedance is 

proportional to the output load and the output current is 

proportional to the source voltage. In the immittance circuit, 

the input current is also proportional to the output voltage. 

By means of an immittance converter, a constant voltage 

source is converted into a constant current source. The T-

LCL [7] immittance conversion circuit is not only efficient 

in the reduction of harmonic distortion to produce a pure 

sinusoidal output but it also helps to maintain the desired 

constant current output.  

IV. RESEARCH METHODOLOGY 

 
Fig. 2: Block Diagram representing research methodology. 

The research methodology to develop the proposed model is 

as shown in block diagram below. 

V. CONCLUSION 

In this paper an attempt has been made to study and 

comprehend aspects of Solar grid tie inverter. The proposed  

inverter is suitable for grid application. Various topics are 

explained in this paper covering the complete array of PV 

system elements and requirements. Wide bandgap 

semiconductor are used to design low loss switichng 

devices. Boost converter with MMPT increase the efficiency 

of PV system. 
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