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1. Outline  

Much attention within the renewable energy community has been focused on the 

generation potential of wind, hydrology and biomass.  In order to curtail fossil fuel 

consumption, the Japanese Cabinet adopted the “fundamental principle for 

alternative energy introduction” in December 1994.  Waste-fueled power production 

is an important part of the 5 million kW target for renewable energy in 2010.  I would 

like to provide a quick overview of the current state of waste generated power, its 
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cost structure and the technical developments of waste-powered generation. 

  

2. Current status of municipal waste processing    

Amount of discharge   

   Municipal waste is defined, largely, as the residential waste discharge. The amount 

of discharge of waste is about 50 million tons per year, and it will corresponds to 

about 1.1kg/day per capita. Of this total, 80% is incinerated and the remainder is 

processed and recycled into raw materials. 

Current status of processing facilities 

 The waste incineration facility is classified as a continuous-run system, the 

continuous run system (16h run per day), and the discontinuous run system (8h run 

per day).  

 There are about 1,900 waste incineration facilities in Japan. Among those, about 60 

percent, by number, are classified as discontinuous run systems (8h run per day). By 

volume, however, these facilities only account for 10% of waste processing since 

most are small and process less than 50 tons per day. 

 On the other hand, although the continuous-run system furnaces represent only 

about 20 percent of the number of facilities, the volume share is 70 percent or more 

because they tend to be large-scale furnaces, processing over 100ton/day. 

 

3. Current status of municipal waste power generation  

 Present situation of municipal waste power generation 

There are about 190 municipal waste power generation facilities out of about 1,900 

incineration in Japan. Installed power generation capacity is around 1000 MW.  

Potential of municipal waste power generation 

 <Precondition>  



 The incineration rate� 80% of the total amount of discharge  

<Reference> 

- The rate of power-generation-from-waste implementation�  

 Incineration throughput with power generation equipment / total incineration        

 throughput  =  55%  

 

Average caloric value of waste�2,000 (kcal/kg) (national average  

  presumption value)  

Conversion factor of electrical energy to heat energy: 1[kcal] =1/860[kWh] 

The utility factor of waste power-generation facility�70%  

Power-generation efficiency � 

  10% of the present average efficiency 

    20% of future average efficiency  

 

Since 40 million tons of waste, which amounts to 80% of the total, is incinerated 

directly, the heat energy derived from this incineration is�   

80,000xG(kcal/year) 

= 40 millions (ton /year) x 2,000 (kcal/kg) 

 

Potential power generation capacity (with the assumption of average power 

generation efficiency of 10% and facility utility factor of 70%) is�  

 

1,500MW = 80,000xG(kcal/year) x 10% /365(d/y) /24(h/d) /70%/860(kcal/kWh) 

 

This figure accounts for about 0.75% of the total installed power generating capacity 

of Japan. If it is assumed that average power generation efficiency became 20% via 



technical developments, power generation capacity will be set to 3,000 MW.  

 

4. Generating power cost from waste 

Processing scale 

  The larger a refuse processing scale becomes, the lower a unit price concerning 

fixed costs, such as construction, becomes. Moreover, since large scale refuse 

processing facilities make power generation efficiency improvements as well, the unit 

price of power generation becomes even lower. 

It is estimated that processing volume must reach 200 tons per day or more in order 

for waste generated energy to be truly competitive. 

 

Caloric value of waste 

   The higher the caloric value of waste becomes, the lower the generating power 

cost becomes. In Japan, the average caloric value of waste is about 2,000kcal/kg. 

 Technical parameters of power generation cost 

   Power generation cost is influenced by various factors, such as construction cost, 

caloric value, steam condition and so on. It is necessary to perform a sensitivity 

analysis relative to these fluctuation factors when planning a power generation 

system. 

 Economical feasibility of generating power from waste 

   Power generation costs from waste are also influenced by other, non-technical 

factors, such as a processing scale, quality of waste, the power purchase price by 

the grid company, and a subsidies. 

. The trial calculation of a power generation unit price is made in about 7 - 14 

JPN/kWh (=60-120EUR/MWh)  

 Since the present purchase price by the grid company is 8 - 9 JPN/kWh on average, 



it is thought that economical electricity generation using waste will be feasible by 

practical use of a subsidy etc. 

 

5. Technical Developments of Waste-Powered Electricity Generation 

There are two ways to improve the economic feasibility of generating power from 

waste in principle. One is to adopt a large-scale waste processing facility as much as 

possible. The other is to adopt a high-efficiency design for the waste power 

generation system. J-Power conducted a "High-Efficiency Refuse Derived Fuel 

(RDF) Power Generation Demonstration Test" from 1995 to 2001 in order to prove 

that a RDF generation system is technically feasible. RDF consists of compressed 

pellets made from municipal waste. The caloric value of RDF is far higher than that of 

ordinary waste. RDF also burns more stably, and storage and transportation is much 

easier. These features contribute toward a scaling up of processing facilities and 

adopting a high-efficiency design. 

 The outline of RDF Power Generation Demonstration Test is as follows: 

Steam temperature. � 540� 

- Steam Pressure   � 9.8Mpa 

-  RDF capacity      �  1.0t/h 

-  Main steam pressure�  9.8MPa 

-  Generator output   �  600kWe 

 

6. Waste to Energy Project by Private-Public-Partnership (PPP) Scheme 

The door is now open in Japan to the private sector to fund public infrastructure 

projects, once an area reserved to the government. J-Power is a partner of PPP 

and offers engineering, construction, plant technologies, as well as project 

planning and management. Based on the RDF Power Generation Demonstration 



Test results, J-Power joined with municipal governments in Japan to establish a 

special purpose company and began construction in 2001. This joint venture, the 

nation’s first RDF business, will go on line in the autumn of 2002. 

  

7. Conclusion 

  RDF generation system is one of the solutions for small-scale municipalities  

 to make the best use of waste energy which could not be utilized otherwise. 

J-Power has received commissions from many local government bodies to assess 

ways to convert waste energy into electricity. As one of CO2-free biomass energy 

sources, the RDF generation system will contribute to CO2 emission reduction as 

well. 
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