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ASST. PROF. BOONRUANG MARUNGSRI, D. Eng., 210 PP.

ENERGY MANAGEMENT STRATEGIES/ HYBRID RENEWABLE

GENERATION SYSTEM/ RENEWABLE ENERGY

Energy is an essential part of daily life, as well as driving the development in
public and private sectors of the country. Today, almost of the energy has been
generated from fossils. It is rapidly declining and will soon be gone. Therefore, it must
provide enough energy to meet demand of the country. Hybrid Renewable Energy
(HRE) is another option that can produce a hybrid system to generate electricity to
meet the needs of consumers. This thesis focuses on the optimal strategy for HRE
systems, including the concept of hybrid energy management and strategic planning.
The solar and wind energy are used research for hybrid renewable system.
The simulation consists of two parts: first, the simulation of the power generation
from the HRE system in the Chaiyaphum central stadium, and the second part,
the simulation of the power generation from the HRE system in the Nong Pla Thao
Public Park in Chaiyaphum Province. It also offers installation of wastewater
treatment systems with the Renewable Energy (RE) system in the case study area.

For the simulation of the power generation from the HRE system in the
Chaiyaphum central stadium, shows the comparison of On-Grid and Off-Grid costs.

It has an average electrical load of 331.6 kWh/day with a maximum power of 85.64 kW.



On-Grid system installed 70 kW solar power system. six low-speed wind turbine
18 kW. which has a total value close to the maximum load of the system. The initial
cost of 1.77 million baht. The Off-Grid systems uses battery backup power. The solar
system 116 kW, five low-speed wind turbine 50 kW and the battery 1.043 kWh was
installed. The initial cost is 5.85 million baht, which is more than the On-Grid system.
The simulation of the HRE system, the study areas Nong Pla Thao Public
Park, is a simulation using RE from wind energy with On-Grid and Off-Grid system.
The electricity produced will be used for wastewater treatment and lighting.
The On-Grid system costs ten times less than the Off-Grid system: it can generate
220,942 kWh/yr less than the Off-Grid.system. generating 229.772 kWh/yr. The On-
Grid system has a low power unit and can purchase electricity from the electrical
system (53,497 kWh/yr.), it used as backup power during peak load and the night.
Installation of wastewater treatment system with HRE in Nong Pla Thao
Public Park for the model of water treatment by compressed air system by sustainable
RE. The low-speed wind turbine size 10 kW for four towers, 5 kW water turbine
generator for 17set, and the water turbine solar 300 W, ten sets were installed in the
area. The electricity produced by the wind turbine was measured. It can produce an
average of 150 kWh/day on the annual producing basis of 54.750 kWh/year.
After installing the wastewater treatment system, the water test results show that the
pH value of each point is neutral. The temperature of the water increases, indicating
the transparency of the water that the sun can shine through with the UV water

treatment and the amount of oxygen in the water increases.
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