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Abstract

At present, the integration of renewable resources for electric energy
has become a big problem in addition to the fact that these resources
cannot participate in the electricity markets due to their small size. In
addition to the fluctuations that occur in the electrical network from a
change in frequency and an increase in load at peak hours, and others,
which threatens to shut down some feeders and push some lines to be
out of work. Therefore, it has become necessary to think of a novel
method that works to address the cases mentioned above, and the
concept of the virtual power plant (VPP) can enable the participation of
small generating units in the electrical network to address these
problems. In this thesis, the concept of (VPP) is introduced as well as
its components and energy management of (VPP) in residential homes
are explained. Then models were presented for several cases of (VPP)
using real data for loads, solar energy system and batteries obtained
from the Dijla Company in the city of Mosul, which is when the houses
have real load only or when one of the houses contains a solar energy
system or a solar energy system and batteries As well as controlling
some loads for homes and showing the effect of separating these loads
in the case of peak domestic load, as well as representing the change in
efficiency and the change of seasons on the performance of the solar
energy system as the main component participating in the virtual power
Plant and finally representing the virtual power Plant as a residential
complex consisting of thirty houses with load Real distributed over
three residential branches, each branch consists of ten houses connected
to each other, and each branch is connected to one of the three feeders
of the electricity transformer that feeds the residential complex from the
national electricity grid. Virtual power this was done using MATLAB-
SIMULINK. The study showed that when the virtual power Plant is
used in the residential complex, the participation shown by this Plant is
a support for the electrical network and has an economic benefit by
36.98% compared to the case in which the virtual power Plant is absent,
and this percentage increases with the increase in the solar energy
systems available in the residential complex according to The results
obtained.
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