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ABSTRACT OF DISSERTATION

Optimal Energy Scheduling of a Hybrid Microgrid Considering
Environmental Aspects

Lower costs of clean energy generation, the need for a more secure grid,
and environmental concerns are leading to create more opportunities for
integration of renewable energy resources utilization in the power
systems. The recent concept of Microgrid (MG), as a part of the
development of smart grid, is required to integrate the renewable sources
in the utility grid. An MG is described as a small-scale distribution grid
that consists of diversified Distributed Energy Resources (DERs), Battery
Energy Storage Systems (BESSs), and local flexible loads that typically
can either be operated in islanded or grid-connected modes. The optimal
utilization control of such an MG system is a challenging task due to the
complexity of coordination among the DERs, BESSs and load
management possibilities. Therefore, in this thesis, optimal component
sizing and micro-gas turbines, fuel cells, batteries and other dispatchable
generating units.

Firstly, a methodology to perform the optimal component sizing for
DERs in island/grid-tied modes is developed. The proposed optimal
algorithm aims to determine the appropriate configuration among a set
of components by taking into consideration the system’s constraints. An
Iterative optimization technique is proposed in order to minimize the
annual cost of energy and cost of emissions including CO2, SOz, and NOx.
A case study is selected from South Florida area, and local weather data
and load demand are employed in the modeling. Using the results from
optimal component sizes, a day-ahead optimization problem for the
operation of an MG under different scenarios is introduced. Also, the
objective function is formulated as a constrained non-linear problem. The
uncertainties of stochastic variables (solar radiation, wind speed, and
load) are modeled using probabilistic models and renewable generations
and load demand are forecasted for the next day. An advanced dynamic
programming procedure is proposed to assess various operational
policies. The simulation results show the efficiency of the proposed
method.



