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Abstract— Solar energy is converted to electrical energy by 

photo-voltaic (PV) cells.  This energy is stored in batteries 

during day time for the utilization purpose whenever 

required. This project is designed to use solar energy for 

household loads using an inverter. A solar inverter, or PV 

inverter, converts the direct current (DC) output of a 

photovoltaic  solar panel  into a  utility frequency alternating 

current (AC) that can be fed into a commercial electrical 

grid or used by a local, off-line electrical network. In this 

paper, the solar energy is stored in the battery from Photo-

Voltaic cells. This stored energy of the battery is converted 

to AC supply of 50Hz frequency using PWM inverter IC 

with MOSFET gate driver IC to the driver MOSFET bridge 

and step-up the voltage by a transformer, all in off line 

network only but not grid tie type. For demo purposes a 

battery of SMF type of &.5 AH (not supplied it is generally 

used in small UPS) is required to be used as solar cells 

required would be of very high power type costing very 

high. Furthermore, this project can be added with a charge 

controller with over and under voltage protection and over 

load protection. 
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I. INTRODUCTION 

In recent days, Photovoltaic (PV) applications have become 

a great hit all over the world because of the abundant 

availability of the solar energy in almost all parts of the 

earth. Therefore there is a spurt in the area of photovoltaic 

research which in turn led to the development of suitability 

of converters to the photovoltaic systems. One such 

invention is the Interleaved Boost Converter (IBC) that has 

the boost and current sharing capability on high power 

application. It can be configured with many phases that 

allow the input current sharing and heat dissipation. Even 

though there are a number of DC boost converters that are 

available for the PV applications, they have objectionable 

level of ripples. In addition to the minimization of the 

ripples, it has higher modularity, reliability and power 

capability at the cost of additional inductors, diodes and 

switching devices. In this paper, the two phase IBC can be 

used with PV so as to get reduced current ripple that comes 

out of the PV cell. The boosted output voltage of the IBC is 

used as source of voltage for the five level cascaded (Multi 

level Inverter) MLI. 

II. PROBLEM FORMULATION 

Solar  power  system  installations  have  rapidly  increased  

thanks  to  the  concerns about  the global climate change 

and energy supplies. With the encouragement of 

governments' incentive programs, PV systems in recent 

years have begun to expand into residential areas.  However, 

PV panel output is of strong nonlinearity, and panel output 

characteristic can be impacted by solar irradiance and 

temperature. Taking a typical commercial PV panel as an 

example, the panel output characteristics under different 

irradiances at 25°C are presented in “Fig”. (I.A) where it 

clearly shows output current decreases with less sunlight but 

panel output voltage doesn’t change much with varying 

sunlight. Maximum power points can be found on each 

curve as the solid dots in “Fig”. (I.B).The sunlight mainly 

has influence on the panel output current but has very little 

effect on panel output voltage.  The strong nonlinearity of 

PV panel output can reduce the energy harvesting efficiency 

of PV system with non-uniform irradiance.  Even if a few 

PV panels are  shaded,  the  overall  PV  system  output  can  

be  much  less  than  the  total  available  power. Therefore, 

different system structures and MPPT strategies for 

residential PV system should be analyzed. 

 
Fig. 1: A. PV panel output curve in different irradiance 

 
Fig. 1: B.  PV panel output curve in different temperature 

From  the  above  demonstration,  we  can  see  that  

both  irradiance  and  temperature  will influence PV panel 

output characteristics. However, given a particular location, 

the temperature change will be relatively small within a 

predictable range. The solar irradiance could change very 

dramatically and thus has larger effect on panel 

characteristic variation. Hence three phase interleaved boost 

converter is used to increase the efficiency without effect 

both input and output current ripples.. 

III. PROPOSED WORK 

This project has proposed a new control methodology which 

can be applied to interleaved solar converters systems to 

improve the efficiency in PV systems over a wide range of 

operating conditions. Therefore, in order to transfer 
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maximum power to the load, the DC-DC converter 

efficiency must also be improved and hence the interleaved 

boost converter with phase shift PWM was selected for this 

work. The benefits of the interleaved boost converter 

technique include low ripple amplitude and high frequency 

ripple power at the input and output waveforms due to an 

effective increase in switching frequency. Therefore, there is 

a chance to minimize the size of inductors and capacitors 

that would be relatively large if conventional boost 

converter technology is used. It offers the high efficiency 

under all the input and output conditions. In general, the 

circuit is a good choice for PV systems that requires high 

efficiency operation in unpredictable weather conditions, or 

in locations which experience extended periods of time with 

low irradiance conditions.      

IV. A. MAXIMUM POWER POINT TRACKING 

The Incremental Conductance (IC) algorithm, shown in 

“Fig”. (III.A). seeks to overcome the limitations of the 

perturbation and observation algorithm by using the 

incremental conductance of the photovoltaic. The algorithm 

shown in “Fig.” (III.A). works by searching for the voltage 

operating point at which the conductance is equal to the 

incremental conductance. At this point, the system stops 

perturbing the operating point. The advantage of this 

algorithm is that it has the ability to ascertain the relative 

“distance” to the maximum power point (MPP), therefore it 

can determine when the MPP has been reached. Also, it is 

capable of tracking the MPP more precisely in highly 

variable weather conditions and exhibits less oscillatory 

behaviour around the MPP compared to the P&O method, 

even when the P&O method is optimized nevertheless, the 

IC algorithm has the disadvantage that instability of a result 

due to the use of a derivative operation in the algorithm. 

 
Fig. 3: A. Incremental Conductance Algorithm 

V. HARDWARE IMPLEMENTATION 

Photovoltaic panels consist of several PV cells in parallel 

and series connection. Parallel connection is accountable for 

increasing the current of the PV panel whereas the series 

connection is responsible for increasing the voltage of the 

PV panel. The photovoltaic cell can be presented by the 

circuit shown below in “Fig.” (IV.A) ,which is a simple 

equivalent circuit which consists of series resistance, 

parallel resistance (usually neglected because its effect is 

less noticeable compared to series resistance) and diode in 

parallel with a current source. The output of the current 

source is directly proportional to the light falling on the cell 

(photocurrent Iph). When light hits the solar cell, the energy 

of the photons generates free charge carriers. The current 

source produces the photoelectric current Iph. Since the 

current is dependent upon the radiance while the voltage of 

the cell depends approximately on the temperature.  

 
Fig. 5: A. Equivalent circuit of PV solar cell 

The series resistance Rs, which is in a range of a 

few milliohms, describes the voltage drop that occurs as the 

charge carriers migrate from the semiconductor to the 

electrical contacts. The parallel resistance Rp describes the 

leakage current (neglected). With series resistance, it is 

possible to calculate characteristic curves for current or 

voltage of solar cells at different temperatures and 

irradiance. In the analysis; IL is photo current, RS is cell 

series resistance, IO is cell reverse saturation current, T is 

temperature, VOC is open circuit voltage, ISC  is short circuit 

current. Q is electronic charge (q = 1.602e-19), is 

Boltzmann’s constant (K = 1.381e-23),  

N is the diode ideality factor (1 < n< 2). 

 
Fig. 5: B. Hardware block diagram of solar converter 

 
Fig. 5: C. Overall Hardware diagram of solar inverter 

VI. CONCLUSION 

Since the energy of the coupled inductor’s leakage inductor 

has been recycled, the voltage stress across the active switch 

S1 is constrained, which means low ON-state resistance 
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RDS(ON) can be selected. Thus, improvements to the 

efficiency of the proposed converter have been achieved. 

The switching signal action is performed well by the 

floating switch during system operation; on the other hand, 

the residential energy is effectively eliminated during the 

non-operating condition, which improves safety to system 

technicians. From the prototype converter, the turns ratio n = 

5 and the duty ratio D is 55%; thus, without extreme duty 

ratios and turns ratios, the proposed converter achieves high 

step-up voltage gain, of up to 13 times the level of input 

voltage. The experimental results show that the maximum 

efficiency of 95.3% is measured at half load, and a small 

efficiency variation will harvest more energy from the PV 

module during fading sunlight. 
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