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ABSTRACT 
 
A Study on Introduction and Spread of Renewable Energy in a Rural City Chino  

 
Tetsuya Takano 

 
 
This thesis discusses the introduction and spread of renewable energy in a rural 

city Chino, where the author works as a civil servant. This thesis is consisted of five 
chapters. 

 
 

In the 1st chapter, introduction, general survey is made on the present status of the 
energy supply and consumption, energy policy and the Feed-in Tariff in Japan. Next, 
the natural environment of the Chino area is analyzed and is revealed that among 
renewable energies the solar and the hydro ones are prominent, but the wind and 
geothermal are not much. The biomass, especially the garbage incineration is 
promising, but its usage depends strongly on the reconstruction schedule of the 
incineration plant. Accordingly, the present thesis focuses on introduction and spread 
of the solar and the hydro energies in the Chino area.  
 
In the 2nd chapter, performance and results of a laboratory experiment on a micro-
scale hydroturbine is described. First, feature of the hydropower resource in Chino is 
investigated. In order to efficiently utilize geographical feature of Chino for the 
hydropower, an impulsive type water turbine is selected to be suitable for the area 
concerned.  A series of experiment was performed to obtain the power generation 
efficiency and other characteristics on the hydropower generation of a micro 
hydroturbine. In the experiment, the flow rate, head water pressure, generated 
electric current and voltage, etc. were measured and the power generation efficiency 
was obtained.  
In addition, an impeller and a water nozzle were manufactured using a 3D printer. 
As for the impeller, while the characteristic almost equivalent to an original impeller 
was acquired, the maximum efficiency of the original one was not attained. The nozzle 
was able to reduce the pressure loss and a flow rate was increased. Accordingly, a 
power generation was successfully increased up to about 30%. Thus, it was 
demonstrated that, by utilizing 3D printer, a private user is able to manufacture a 
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micro water impeller and/or a nozzle and to obtain an optimum design for their own 
usage. 
 
In the 3rd chapter, the introduction and spread of the solar power generation are 
described. The area concerned is very suitable for the solar power generation, because 
the solar irradiation is much more prominent compared to the average level in Japan. 
The Feed in Tariff (FIT) system of the renewable energy started in 2012, which has 
been serving as a fair wind for the introduction of the renewable energy. Since then, 
many solar power facilities are beginning to be installed in this area.  The 
investigation of the present situation in this area revealed that while the number of 
the large-scale facilities often called Mega-solar is limited, that of the medium scale 
one (10 kW - about 200 kW) is fairly large. Those in this range are called here middle-
solar  in this thesis. Total capacity of the middle solar now becomes up to 4,500 kW 
in this area. 
 An IRR (internal rate of return) analysis is made to analyze the economic feasibility 
of the middle solar facilities. In the analysis, relating factors, such as a price of solar 
panel, that of power conditioner, tax, insurance, and so on are taken into account. 
With consideration of the future decrease of the system price, the decrease of the 
purchase price by the FIT is predicted with use of the IRR. According to the analysis, 
it is shown that the FIT purchase prices will decrease below the electricity charge in 
near future. Nevertheless, the FIT will bring a reasonable benefit as long as the total 
purchasing of the generated electricity is secured.  
 
In the 4th chapter, I describe the role of the renewable energy in the area. 
Japan analyzes the energy situation of Germany to which I refer, and I am performing 
comparison of the electricity bill (items) of Germany and Japan, comparison of the 
offer price, etc. 
Furthermore, I investigated the present condition and potential of introduction of 
renewable energy in Chino, and have considered the possibility of the renewal energy 
introduction in the area concerned. 
 
In the 5th chapter, to summarize the thesis, features of the small scale hydro power 
and the solar power generations are compared with respect to the relevance with this 
area. That is, the solar power is being introduced rather rapidly through the private 
sector, not only by private companies but by private persons. On the other hand, the 
introduction of the hydropower is very slow in this area. Even though a higher 
purchase price is given in the FIT, various rights and restrictions prevent spreading 
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of the hydropower. This situation is rather common in all over Japan.  
Furthermore, recently conflicts are arising with the residents faced with the solar 

power facilities in their neighboring area. To cope with this situation, a guideline on 
installation of renewable energy has been enacted in Chino. This guideline is largely 
depends upon the work done in this thesis.  
As mentioned above in the present thesis, not only the technical aspect of the 

renewable energy but its economical and governmental ones have been investigated 
and discussed. As a civil servant of a local government, the present author is going to 
devote much of his effort to introduce further the renewable energies and resultant 
promotion of the relating industries and to reserve this precious environment of this 
district as well as of the earth itself.  
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