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DUANGKAMON PRASERTDEE: HYBRID ENERGY MANAGEMENT SYSTEM FOR EV
QUICK CHARGE STATION IN DC MODE
THESIS ADVISOR: ASST. PROF. THIPWAN FANGSUWANNARAK, Ph.D., 140 PP.

Keyword: quick charge stations in DC mode/Solar panels system/Fuel cell

system/Battery storage systems/ Hybrid energy management system

Currently, the number of electric vehicles in Thailand is increasing
continuously due to the increment in fuel costs. In order to mitigate their expenses,
they selected electric vehicles instead. Additionally, electric vehicles can reduce
carbon emissions from the transportation sector since they do not use fossil fuels in
their engines, which contribute to carbon dioxide emissions. However, electric
vehicles need to be charged with electricity to power their motors, leading to the
necessity of increasing the number of charging stations. It's found that most charging
stations rely on grid electricity, enabling electric vehicles to reduce carbon emissions
from the transportation sector but increasing carbon emissions from electricity
generation instead. To reduce electricity consumption from the grid, charging stations
can consider using alternative energy sources as renewable energy is a clean energy
source that does not contribute to air pollution, and some renewable energy sources
are available indefinitely, such as solar energy. Therefore, this thesis has studied the
development of charging station by using solar panel systems and fuel cell systems
working together with battery storage systems to support battery development.
Therefore, two types of batteries with grid-connected systems are used as backup
power sources. The energy management system is designed and built for quick-
charge stations in direct current (DC) mode. The results of the energy management
system tests for quick-charge stations in DC mode show that the control system can
operate under the designed conditions by integrating energy from solar panels, fuel
cell systems, and 2 type of battery storage systems to provide power for charging
stations. The results of the hybrid energy management system for charging stations in
DC mode showed that the control system could operate alternately. As a result, this
charging stations only use grid electricity when the irradiation is less than 500 W/m?.
Consequently, it is the most cost-effective use of alternative energy for this charging

stations.
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