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ABSTRACT 

In this research, the co-operational optimization of two cascaded hydropower 

plants in Lao PDR, Xeset1 and Xeset2, was investigated. For Xeset1, there are 5 units 

which are 2 units of 3.1 MW and 3 units of 13.1 MW. While case of Xeset2 hydro 

power plant, there are 2 units of 38 MW. Xeset1 is located downstream from Xeset2 

along the Xeset River. The main constraints of the optimization were the inflow of 

water into the dam and the vibration of each turbine unit. Since, Xeset 1-2 hydro 

power plants are the run-of-river power plant, therefore, the inflow of water equals to 

the outflow with no water storage in the reservoir. For the vibration, the main source 

of vibration of turbine comes from the cavitation. Therefore, the vibration of each 

turbine was measured at various water flow rate and power output while the head of 

water was kept constant. The computer program was developed to find out the 

optimum operation of each turbine unit to meet the requirement of the highest power 

plant efficiency at various inflow of water while the vibration does not exceed the 

limit. The output of this research could be applied to find out the suitable operated 

condition of Xeset1 and Xeset2 hydro power plant. It is found that when using new 

method for operating turbine the benefit of new method is higher than that of the 

conventional method around 1,333,781 $US/year. 
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