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Abstract

Power engineering which is based on solar semiconductive photovoltaic transformation
is one of the most dynamically developing directions in the world.

Judging according to the existing small scale solar photovoltaic installations in Georgia
solar power engineering is on its initial stage of development. Therefore issues related
with design, installation and follow-up maintenance of solar semiconductive
photovoltaic systems play an important role. System design firstly implies definition of
parameters for solar semiconductive photovoltaic generator (module). For this reason it
is essential to have reliable base information for solar lighting and radiation.

The given work analyzes and displays deficiency of the base information. It also
underlines that the existing solar cadastre of Georgia is useless for solar semiconductive
photovoltaic system design.

This scientific work analyzes data from climate workbooks and special literature,
practical measurements in eighteen alpine villages and long-term monitoring of several
photovoltaic installations on the territory of Georgia.

Based on analyze results a new variant of solar cadastre of Georgia is proposed, which is
one of the sources of information for design of solar semiconductive photovoltaic
systems.

Based on practical experiments total solar horizontal radiation conversion coefficients
were defined for different angles of south azimuth to a horizon, according to months of

the year. Based on these coefficients total radiation values were defined for a south
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azimuth faced receiving surfaces inclined with 60 and 42 degree angle to horizon,
according to optimal monthly angles.

Within this work monthly measurement of average output values for 100 Watt peak
power solar photovoltaic generator were conducted in different weather conditions and
different surface inclination angles of south azimuth to a horizon.

Based on analyzes, coefficients for photovoltaic generator and battery were included in
the work, which allow for an easy and exact calculation of parameters for photovoltaic
generator and battery.

The work gives an overview of different construction types for solar photovoltaic
systems and block-schemes for the following electrical parts: inverter, solar tracking
control unit, solar energy counter.

The work shows practical examples for solar photovoltaic system parameter calculation.
The work researches demand for solar photovoltaic systems and potential fields of their
usage.

The work analyzes technical, economical and ecological aspects of solar photovoltaic
system usage in Georgia, including perspectives of solar power engineering

development.
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