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Abstract— The aim of this project is to convert the solar 

energy into electrical energy. Cost of this solar energy 

effective so all people can be used to easily. Solar energy is 

a source of renewable energy. Today compare to non-

renewable sources like coal, gas and nuclear power 

generators PV power generation is costly but it is also 

pollution free source to generate electricity. Non-renewable 

energy source produce more pollution so today this sources 

does not use generally. Because of initial cost it is not used 

by all people but some of the people can use solar energy 

sources. With this goal in mind we selected this project. The 

Grid Connected Inverter scheme uses a boost converter, H 

bridge inverter, and passive filter. The two stage topology 

will be decided on the basis of simulation using the PSIM 

and MATLAB software. After simulating the simulation of 

inverter, inverter voltage is synchronized with grid voltage 

and the results are obtained for different Grid parameter.    
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I. INTRODUCTION 

In a world energy is required for many of the application 

like industrial, residential, agriculture, household application 

etc. And there are many form of energy like heat, electrical, 

chemical, nuclear so on. 

In a world we have to generate the enough 

electrical power so people satisfy this power. Today in 

world generation of electrical power based on the non-

renewable energy source like coal and gas. But population is 

increasing so use more electrical power for people and 

hence generate the more electrical power. 

Types of energy source are, 

 Non-renewable energy sources 

 Renewable energy sources 

Example of Non-renewable energy sources are oil, 

coal, nuclear etc. which are reduce fast and cost of this 

source is more. Example of renewable energy sources are 

solar, wind, water etc. which are not fast reduce and become 

alternate produce energy. But today generation of electrical 

power based on the Non-renewable energy sources like coal 

and oil. Nuclear energy is not generally used because 

radiation effect produces.so we generate the electrical power 

for using the renewable energy sources like solar and wind. 

But we use solar energy to generate the electrical power 

because it does not produce pollution and also energy 

demand is increase.  

Also other benefit of renewable energy sources is 

producing more power electronic devices. Power electronic 

device are easily join with standalone and grid connected 

application. In some of few years, power electronics growth 

increase because development of fast semiconductor 

switches which are used for high power rating application. 

Another is use for real time computer controller application 

which is used for solve advance and complex algorithm. 

Both are using for developing cost effective and grid 

friendly converter. 

A grid-tie inverter (GTI) or synchronous inverter is 

a special type of power inverter that converts direct current 

(DC) electricity into alternating current (AC) and feeds it 

into an existing electrical grid. GTIs are often used to 

convert direct current produced by many renewable energy 

sources, such as solar panels or small wind turbines, into the 

alternating current used to power homes and businesses. The 

technical name for a grid-tie inverter is "grid-interactive 

inverter". Grid-interactive inverters typically cannot be used 

in standalone applications where utility power is not 

available. 

II. BLOCK DIAGRAM OF GRID CONNECTED INVERTER 

As shown in the figure dc source is used to supply the 

voltage. This dc voltage can be used for storage or applied 

to dc load. 

 
Fig. 1: Block diagram of two-stage system 

This dc voltage can be step up by using the boost 

converter. This step up dc voltage can be converted into ac 

form by using inverter. In the inverted ac voltage the total 

harmonic distortion is produced. If remove the total 

harmonic distortion the ac filter is used. Here line frequency 

transformer used it can be used for providing the galvanic 

isolation to the grid. 

III. BOOST CONVERTER 

In the boost converter an output voltage greater than its 

input voltage. It consist of at least two Semiconductor 

switches and one energy storage element like capacitor, 

inductor. Filters are used the output of the converter to 

reduce output voltage ripple. 

 
Fig. 2: DC-DC Boost Converters 

Power is coming from the DC sources such as 

batteries, solar panels, rectifiers and DC generators. A 

process of the boost converter is that they changes one DC 

voltage to a different DC voltage is called DC to DC 
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conversion. A boost converter is a DC-DC converter where 

an output voltage is greater than the source voltage. Another 

name of the boost converter is a step-up converter so it is 

uses for “steps up” the source voltage.         

1) When the switch is closed condition the current flowing 

through the inductor in clockwise direction and at that 

time the inductor stores energy and create magnetic 

field. Polarity of the left side of the inductor is positive 

and other side is negative. 

2) When the switch is opened condition current is decrease 

because impedance is high. The above magnetic field 

created will be destroyed because to maintain the 

current flow towards the load. Thus the polarity will be 

reversed left side of inductor will be negative and 

another side is positive. Now two sources will be in 

series so produce higher voltage to charge the capacitor 

by using the diode D. The DC-DC boost converter can 

conduct two modes, first one is for continuous 

conduction mode it is used for high power conversion 

and the second one is discontinuous conduction mode 

used for low power or stand by operation. 

IV. SINGLE PHASE INVERTER 

Classification of Inverters are half bridge inverter or full 

bridge inverter, single phase inverter or three phase inverter, 

current source (CSI) inverter or voltage source (VSI) 

inverter and two-level inverter or multilevel inverter. The 

single phase voltage-source inverters are also divided into 

three types, pulse width modulation type, square wave type 

and single phase inverters with voltage cancellation. 

In pulse width modulated (PWM) inverters, 

Magnitude of the input DC voltage is constant and 

magnitude and frequency has been controlled by the AC 

output voltage. So the inverter must control the magnitude 

and the frequency of the output AC voltage. So this types of 

inverters are called PWM inverters. 

In square-wave inverters, the input DC voltage is 

controlled by adjusting the magnitude of the output AC 

voltage. So the inverter only controls the frequency of the 

output AC voltage.  

In single phase inverter with voltage cancellation, it 

is possible to control the magnitude and the frequency of the 

inverter output AC voltage with a constant DC input voltage 

for a different switch mode control. The waveform of the 

inverter output voltage is same as the square wave. This is 

useful only with single-phase inverters. 

Here declared all inverters can be operated by 

controlling the semiconductor devices like BJT, MOSFET, 

IGBT and others. Now days modern inverters uses a 

semiconductor device like IGBT as the main power control 

devices. But sometimes semiconductor device MOSFET is 

also used where lower voltage and power ratings required 

and also high efficiency and high switching frequency 

required. The inverter output voltage waveform is sinusoidal 

but sometimes the inverter waveforms are non-sinusoidal 

because it contains certain amount of harmonics. 

There are two type of topology used in single phase inverter  

1) Half bridge inverter that can be used for low power 

application. 

2) Full bridge inverter that can be used for high power 

application 

A. Full Bridge Inverter: 

The operation of the full bridge inverter is that hare four 

semiconductor switches s1, s2 and s3, s4 are used. When the 

switches s1 and s4 are on condition current flow through the 

load and generate the output voltage +Vdc across the load. 

But when the switches s2, and s3 are turn on condition 

output voltage across the load is –Vdc. When s1 and s4 are 

turn on condition then switch s2, and s3 are always turn off 

condition. 

 
Fig. 3: Full bridge inverter 

V. MPPT (MAXIMUM POWER POINT TRACKING) 

Solar panel converts the solar energy into electrical energy. 

Maximum power point tracking method is used to improve 

the efficiency of the solar panel. The power output of a 

circuit is maximum when the source impedance matches 

with the load impedance. Boost converter are connected 

input side of the solar panel. By changing the duty cycle of 

the boost converter source impedance is matches with the 

load impedance. The perturb and observe (P&O) and 

incremental conductance (INC) methods are used for 

tracking the maximum power but they have some problems 

such as the oscillation around MPP. This tracking method 

uses fixed iteration step size, which is used for determining 

by the accuracy and tracking speed. 

There are different techniques used to track the 

maximum power point. Two of the most important 

techniques are: 

 Perturb & Observe Method 

 Incremental Conductance Method 

A. Perturb and Observe Method: 

In the perturb and observe method observation of the array 

output power and increment or decrement the power based 

on increments of the array voltage or current. In this method 

a slight perturbation is introduce system. If the power 

increases due to the perturbation then the perturbation is 

continued in that forward direction. At some time the peak 

power is reached and the power at the next instant decreases 

in reverses direction. When the steady state point is reached 

the p & o method oscillates around the peak point. If the 

power variation is small the perturbation size is also very 

small. 

                  The operating voltage of the PV system is 

increase by small amount of ∆V and this change in ∆P. If ∆P 

is positive, the perturbation of the operating voltage needs to 

be in the same direction of the increment. But if ∆P is 

negative, the operating point moves away from the MPPT 

and the operating voltage needs to move in the opposite 

direction of the increment. 
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Fig. 4: Perturb and Observe Algorithm 

The flowchart for the P&O algorithm is shown in Figure 5. 

 
Fig. 5: Flow Chart of Perturb and Observe Method 

VI. SIMULATION AND RESULT 

A. Subsystem of Solar PV Array: 

 

B. Subsystem of MPPT: 

 

C. Boost Converter with MPPT: 

 

D. Simulation of solar Grid Tied Inverter: 
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VII. RESULT 

 

VIII. CONCLUSION 

PSIM and MATLAB is good simulating software to 

simulate the dc-dc boost converter, single phase inverter, 

simulation of solar panel subsystem, simulation of 

maximum power point tracking system, simulation of solar 

grid tied inverter. We use boost converter to step up the 

voltage from 24V to 360V dc and using the sinusoidal pulse 

with modulation technique and generate the AC voltage. 

According to simulation of single phase inverter have good 

performance and efficiency. We conclude that the 

simulation of solar grid tied inverter is two stage topology 

and gives power factor is almost unity. 

                Simulation of solar panel is done with different 

temperature and radiation condition. We conclude that if we 

increase the radiation the voltage and current is increase and 

varies the maximum power point. But if we increase the 

temperature decrease voltage and minor change in current. 
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