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ABSTRACT 

This research is to design and develop the suitable approach of Micro hydro design, 

installation and operation for sustainable alternative energy usage in the rural of Thailand focused 

on knowledge management (KM) which integrated design of experiment (DOE) and multi 

objective optimization technique to produce the electricity from the alternative energy with the 

maximum efficiency. To begin with the proposed approach, KM cycle indicates the problems and 

solutions of each step in Micro hydro, especially design, installation and operation in the rural of 

Thailand from the domain experts and related villagers. Secondly, design of experiment was 

employed to accumulate the test conditions and to specify the significant parameters to electricity 

production on Micro hydro. Then, response surface methodology (RSM) was employed to 

institute the nonlinear relationships between its parameters and responses. After building the final 

RSM model for each response, the reduced gradient search algorithm and a hill-climbing 

procedure were employed to target the mean of each response, to find the best condition and 

develop knowledge exchange via the collaboration between the involved organizations and 

villagers. This leads to contracture training course for design and develop Micro hydro design, 

installation and operation from the result of knowledge management. 

Finally, the results of many cases following this proposed method were constructed as KM 

system to accumulate best practices. The proposed Micro hydro installation was demonstrated on 

real sites: Mae Sa waterfall in Chaing Mai province and Bhumibol dam in Tak province. It 

consists of Pelton and Kaplan type. It consists of Pelton and Kaplan type.  In conclusion, the pre-

installation simulation and feasibility from this methodology can efficiently design, install, 



 

operate and forecast Micro hydro performance and optimize configuration before real installation, 

to save the cost. The economic analysis was conducted to investigate the result of Pelton and 

Kaplan installation based on electrical power production by 1100 watt, 25 years of project life, 

2.8599 Bath of electricity cost and its plant factor of 50 percentages. We found that the benefit-to-

cost ratio (B/C ratio) is 1.71 and 1.9, respectively; the net present value (NPV) in Bath unit is 

66,424 and 64,112, correspondingly. In addition, the internal rate of return (IRR) is 17.53 and 

24.36, respectively; and the payback period (PB) in year unit is 7.34 and 4.91, correspondingly.  

Moreover, the best practices for this KM system can help the technicians and users for 

maintenance and installation, effectively. 


