Energy management is the procedure of systematic monitoring, optimization, and control
of power consumption units to reduce the cost of operation. As the power system is
heading towards modernization with microgrids, smartgrid, bi-directional power flow, etc,
itis important to optimize the operation of the microgrid, smartgrid, and their components.
This research report presents an in-depth literature review of different energy management
controllers and control strategies of microgrid and their components, e.g., load
forecasting, electric vehicles, and power consumption load.

Load forecasting is an essential elementin a power grid. It not only maximizes the
utilization of power generation but also helps to maintain and operate the grid reliably. A
combination of machine learning and Artificial Intelligence based methods are used to
predict load. The Proposed method is applied to predict day-ahead load forecast for the
New England Independent System Operator (NEISO) data sets considering historical data,
dry bulb, and dew point temperature. The results show that the proposed model has higher
mean absolute percentage errors than other methods in almost all cases.

Electric vehicles are gaining popularity over conventional fossil fuel-based vehicles due to
their low carbon footprint. More electric vehicles and fast charging stations will be a part of
the smart power grid. A novel electric vehicle (EV) scheduling method based on graph
search techniques has been presented in this report. To determine the optimal solution for
cost minimization, the proposed algorithm considers the uncertainty of the real-time price
(RTP) of power and battery degradation costs. The proposed technique's performance is
evaluated using test systems that include solar generation, electric load, and an EV with a
vehicle-to-grid (V2G) grid connection. The simulation process takes into account a variety
of charging rates, including standard, fast, and supercharging. Several test cases for
household and workplace EV charging and discharging show that the proposed method
outperforms popular heuristic optimization methods, such as particle swarm optimization
and genetic algorithms by 3% to 5%.

With the increasing changes in our traditional power system, the building load
management system (BLMS) has become an essential tool for prosumers to manage their
power consumption efficiently and conveniently. A reference point-based non-dominated
sorting genetic algorithm (also known as NSGA-IIl) is proposed combined with a neural
prophet-based forecasting model to find the optimal solution for multi-objective BLMS. The
two objectives of BLMS are to minimize the cost of operation and the discomfort cost of the



user. To implement the proposed method, a BLMS is modeled consisting of three different
types of load based on their operation, energy storage, electric vehicle, and renewable
energy resource (RES). The results from the proposed method demonstrate significant
savings, around 13%-18%, over time while maintaining user satisfaction for both residential
and commercial buildings. A comparison analysis with other meta-heuristic methods
shows that the proposed method provides the best optimum solution. Lastly, a real
distribution feeder model with additional building energy system components is modeled
on a digital real-time simulator using a reduced model approach. The results obtained from
offline and real-time simulations are almost identical, validating the method's efficacy in
field applications.



