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Abstract

Because of the constantly increasing demand for electricity, and with the limited availability of 

conventional fossil fuels, research is now targeted towards sustainable energy generation. 

The sun is a very powerful source of energy, and solar photovoltaic cells convert photon energy 

to electrical energy without any intermediate stage.  A number of solar cells in series parallel 

combination can produce a significant amount of dc power.  So, a power conversion system can 

be developed such that it will convert this dc power to ac power which can be used as a 

standalone power system or can also be connected with existing electrical grid system. 

In any power conversion process, low power loss and hence high energy efficiency is very 

important.  The other important considerations are the size, weight and cost of the power 

processor.  Among the different types of power converters, switched mode power converters are 

now mostly used for the power conversion process.  In such power converters, as the switching 

frequency increases, the size of inductors and capacitors decrease and hence the weight and size 

of overall converter also decreases.  

Switched mode power converters can be of any type like dc-dc, dc-ac, ac-dc or ac-ac.  

Depending on need, one can design any such converter with high efficiency.  In this work, an 

attempt is being made to develop a high efficiency solar micro-inverter with isolated output.  A 

solar micro-inverter is a power converter module up to the range of 500W, which is integrated 

with a solar panel and can generate rated ac power with high efficiency. Such a device can be 

used as a solar power module unit which can be cascaded to construct micro-grids.  A single 

stage modified time shifted sinusoidal pulse width modulation based bridge type photovoltaic 

micro-inverter is proposed here with isolated output for single phase configuration.  The micro-

inverter uses at input a full bridge topology using four power switches.  A rectified sine wave at 
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50 Hz with 220 Vrms amplitude is generated by implementing time shifted sinusoidal pulse 

width modulation at 100 kHz.  An unfolder bridge creates full sinusoidal voltage at the output.

A further simplified and lower cost single stage diagonal photovoltaic micro-inverter is also 

proposed for single phase configuration.  This micro-inverter uses at input a forward converter in 

a diagonal topology using only two power switches.  A low cost laboratory prototype is 

developed for diagonal micro-inverter for 300 W power rating.  Major losses including switching 

loss, conduction loss, and magnetic component losses were evaluated via simulation and 

validated via extensive measurements.  The proposed micro-inverter has advantages like small 

size, low power losses and simple architecture with estimated efficiency more than 95%.  A 

boost stage is interfaced to extract maximum power from a PV module.  The extensive control 

and calculation capabilities needed to implement the algorithms for switching at 100 kHz 

frequency, PWM modulation, phase lock and grid connection for 300 W laboratory prototype of 

diagonal micro-inverter were implemented on a high performance controller.   
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