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Real-Time Energy Management Algorithm for Plug-In

Hybrid Electric Vehicle Charging Parks Involving Sustainable Energy
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VI. CONCLUSION

In this paper, a real-time energy management algorithm for a
grid-connected smart charging park based on charging priority
levels was developed. The developed algorithm allows V2G and
V2V functionalities and aims at minimizing the total cost of
charging by handling the charging rates of the EVs. An advantage
of the developed algorithm is that the charging rates of the EVs
during their parking period are varying according to their state of
charge. A fuzzy agent was used as a component within the
developed algorithm. Energy tariff, load demand, and PV output
power profiles are elements within the algorithm. The perfor-
mance of the developed algorithm was tested by simulating it on a
charging park connected to the IEEE standard 69-bus system at
different penetration and distribution levels. The results show a
reduction in the overall cost of charging as well as a significant
improvement in the voltage profile and the losses in the system.
The developed algorithm would also be beneficial to the utility
grid even if the price rate is flat, because the load curve will still be
shaved since the load curve is used as a factor in defining the
charging rates of the vehicles. It will also be beneficial for charging
park operators, although relatively less beneficial, since they still
have the capability of reducing the overall cost of energy by
managing the V2V service, which is independent from the energy
tariff. This algorithm is easy to be developed and implemented
because it is not based on an optimization technique and hence
several objectives can be targeted, simultaneously. However, it
may have a drawback of deviating from the optimal point.
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