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Abstract

Today the renewable energy is playing a key role in the world. In that the solar energy
one of the important sources. The majority of the countries utilizing the solar energy. To
consume the solar energy in to our daily life, the solar power converters are taking vital role;
the present available converters are two types they are,

1) Solar grid-tie/ grid-connected converters and
2) Solar battery backup converters

For grid-tied converters the grid supply is compulsory as a primary supply along with
PV-array, and for battery backup converters battery supply compulsory as a primary supply
along with PV array. It is observed that the above converters will not work without primary
supplies even the PV source available. So it is not possible to utilize the solar energy without
primary supplies with existing converters. To conquer this issue, the new innovative converter
planed as a “Grid Independent and Battery-less Solar PV Power Converter” to utilize the solar
energy directly via this new converter concept without any primary supply.
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l. Intruction

1.1 Solar Photovoltaic Power Converter
Grid-tied (also known as grid-Connected or utility-connected) systems are designed
to operate in parallel with a utility electric AC-supply [2].

These configurations are most common. At night or during cloudy weather, the
electricity is supplied by the mains supply in grid-tied converters, and during the daylight hours
the system generates some power, commencement the consumption of electric supply from the
utility and reduction in electric bills [1]. The balance of the kWh energy required by user loads
is automatically drawn from the input grid lines in grid tied converters.

The main disadvantages of such systems is that,

a. Normally they do not provide any back-up during grid failures / interruption even if
sun is shining; even the PV array is producing enough energy. Its meaning is that the
grid supply mandatory for grid-tied converters along PV array, no grid means no output.

b. Secondly, it required Net-metering compulsory. If the PV panels are producing more
electricity than usage, the system will feed the excess of the energy back to the utility,
i.e. it will export to grid. (It may even spin electric meter backwards, further reducing
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monthly bills. But in some states/countries we have to pay for energy back to the utility
also if NO net-metering system).

C. So, there by these Grid-tied solar systems are not suitable for small capacity
applications like domestic /residential applications, these are only suitable for large
scale and commercial power plants only.

To overcome these above demerits, the latest topology is introducing for the future
development of solar power utilization.

The latest concept is titled as “Grid Independent and Battery less Solar Photovoltaic
Power Converter” . It does not require any battery backup and primary/ reference grid supply
etc. it can work even at grid interruption at sun shine hours.

There will be no grid export issue and not required net-metering with this system and
much suitable for low & medium capacity systems like domestic /residential applications etc.

2.1 Design Description

The following block diagram shows the circuit blocks to generate the necessary signals:

Block Diagram
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Fig.1 Block diagram of grid independent, battery less Solar Photovoltaic Power
Converter.

In the above block diagram [1], the heart of the converter is feedback & MOSFET
driver circuit. The DC is fed to the resonance circuit from the DC source of PVV-modules.
Then it builds up oscillations at the designed frequency at a low voltage. The frequency
depends on the values of oscillator elements [1]. The low AC output voltage from the
oscillator is then fed to a step-up transformer for raising the output AC voltage up to the
required level.

The solar direct photovoltaic power converter requires only with few components, like
SG 1525A, LM 124, LM 158, SG7812 etc. The heart of this converter is PWM (Pulse Width-
Modulation) control integrated circuit; the LM 124 (OP-AMP) IC used for various protections
such as over-load, SPV- low, feedback circuits [1].
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The main sections of control circuit of solar direct photovoltaic power converter are,

a) Power Supply & Feedback Section
b) PWM plus generator Section

C) Power MOSFET & driver Section

d) Over-load & PV- low Section

e) Intelligent Grid-interactive section

3.1 Working Concept

The solar direct photovoltaic power converter will interact with Grid-supply (optional)
and PV-supply at sunshine hours as per insolation-level, but at night time it will stick with
Grid-supply only (If grid supply connected) [1]. The working concept of the system is shown
in the below fig.2
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Fig.2 Working concept of the grid independent, battery less solar photovoltaic power
converter.

4.1 Conclution

This new grid independent, battery less solar photovoltaic power converter designed
with Quasi-sine wave output; it can adequately power most house hold appliances. It is more
economical, 99% of appliances run happily with Quasi-sine wave [6]. It does not require any
battery backup and primary/ reference grid supply etc. it can work even grid blackout at sun
shine hours. There will be no grid export issue with this system. It is purely suitable for
residential applications & shopping-Malls etc.

Res Militaris, vol.12, n°4, December Issue 2022 1333



WffARES MILITARSS Social Science Journal

References

Renewable Energy Akshay Urja (MNRE Magazine), volume 7, Issue 1, Aug.-2013.
SMA Technologies AG, SMA Product Catalogue 2010.

Integrated Electronics, BPB, Publications.

Principles of Electronics, V.K. Metha.

Electronic Components, D.V. Prasad.

Electronics for You, EFY — 2007.

Electrical Technology, B.L. Theraja.

Electronic Principles, BPB, Publications.

AUTHOR PROFILE

Mr. Ganga Ram Posannapeta Y, Received the Diploma in Electrical & Electronics
engineering from S. S. Govt. Polytechnic College, Zahirabad (India) in 1991, and B.Tech.
(EEE) degree from JNT University, Hyderabad (India), and Master’s degree (M. Tech -
Specialization in Electrical Power System Control) from KSO University, Mysore (India).

He published number of technical research papers in national and international journals
/magazines, and he has 30+ years of experience in the field of research involved power
electronics / electrical applications, renewable energy (SPV off-grid & on-grid) power plant
designing & solar water pumping solutions with a patent, and he is a Ph.D. Research Scholar
of Shri Venkateshwara University, Gajraula, India.

*khkkkkikkkikk

Res Militaris, vol.12, n°4, December Issue 2022 1334



