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ABSTRACT

This research presented a model algorithm of the electric power exchange
that was divided into two parts. Part I, the algorithm of power flow and power
identification was developed from four case-study buildings where three buildings with
installed Photovoltaic systems. The data for power demand and power supply which
was produced from the Photovoltaic system in each building were collected at the
School of Renewable Energy Technology (SERT), Naresuan University, Thailand. The
data for the power demand were then converted to the load profile curves and calculated
from the Photovoltaic performance of the solar radiation data. Building power flow
algorithm was developed from the algorithm model with the data from load profiles and
Photovoltaic performances. After finishing the calculation, the status of this algorithm
was divided into 3 modes, which were demand, supply and island mode. The results of
this part were reported as the net metering and the power status of each building by

using the power flow building algorithm that focused on the initial exchange of power
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between each building. Part II, an innovative software was developed to measure and
identify energy flow for multiple loads and sources like Grid and/or other renewables.
The data for power consumption and power production which was produced from the
Photovoltaic system in each building were collected at the School of Energy and
Environment (SEEN), University of Phayao, Thailand. Photovoltaic system at 500 kWp
capacity was installed in eleven buildings at SEEN. The power flow algorithm was able
to demonstrate that every building can exchange power with each other. The building
could purchase power or sell power to the nearby building, The algorithm was designed
in the format that the power would be exchanged between the buildings first. Then,
when higher load demand was required, the power would come from the external source
such as the existing utility grid. The software was developed on the Angular]S bases in
the model-view-controller (MVC) platform using PHP language and MySQL was used
as the database for recording the data. The research founded that energy consumption
from March 1 to March 16, 2016 is 30,107.4 kWh. Eleven buildings could buy and sell
the electricity between buildings at 25,326.7 kWh which was equal to 84% of total
energy. On the other hand, SEEN could produce more energy than the energy demand
and could sell the extra energy to the outside utility (EGAT) at 4,780.7 kWh that was
equal to 16% of total energy. This research could support Electricity Generating
Authority of Thailand (EGAT) for future grid planning and adaptive forecasting in
connection with the consumption and generation. In the future, this software could be

applied to improve the functions of energy management system in the homes, buildings,

and offices.
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