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The dominant technology for large Waste-to-Energy (WTE) facilities is combustion on a moving Japan has made a significant impact worldwide in the
grate of “a_s-receivgd” mur)icipal splid wastes (M.SW). However, there are ci.rcumstance.s where a development and implementation of thermal treatment
low-capacity plant is required. This study examines the technical, economic, and environmental 0 :
aspects of some small-scale WTE technologies currently in operation. The investigation included processes. Japan thermally treats over 60% of the approximately
both existing grate combustion plants and novel processes, in particular, the Energos technology. 65 million tons of MSW it generates, and recycles the remaining
The Energos technology was developed in Norway, in order to provide relatively smal 40%27. Th()ugh the maj()rity of Japan's thermal treatment
communities with an economically efficient alternative to conventional grate combustion (also t tl; th 11-k Marti Grat busti
called ‘mass-burn’ incineration) with equally low emissions to the atmosphere and flexibility in Systems  utlliZe € Well-known artin ratie  comoustion
feedstock. All Energos plants treat MSW plus additional streams of commercial or industrial techno|ogy, there are several which do not and also operate N
wastes. Prior to thermal treatment, the materials are shredded in a high-torque, low-rpm shredder | | dina furth f that WTE b ical
and ferrous metals are removed magnetically. The feedstock is partially oxidized on a moving Small Scale, providing turtner proor ina Can De economica
grate in the gasification chamber where the fixed carbon is completely burnt off. The volatilized In low Capacity.
gases flow into a second chamber where they are fully combusted and the generated heat is
transferred to a heat recovery system where steam is produced.
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increases with decreasing plant capacity, while there is a linear relationship between energy (stoker) grate s4 | 10,100 187 g}ig;ﬁs‘::)“mg 14 1,700 121
recovery and capacity. These low capacity WTE facilities require a relatively small footprint of less Nippon Steel s 200 o1 | [ Hitachi Zosen fluid . a0 o
than one hectare (<2.5 acres) and can be built at a capital cost per ton that is as low, or possibly Direct melting - - bed f
lower, than that of large mass burn WTE facilities. Some other small-scale technologies examined ﬁElfF)PﬂG’fme 17 4,700 276 JFIE dﬂ“igcblf{‘; 9 1,300 144
in this study were the Novo Energy inclined fixed grate combustion technology, the emergence of Rsn?aerkiln > e00 s ilfﬂf};mef
various small scale thermal processes in Japan (e.g., Ebara), and the modular systems of 2 Melting g 200 100
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An analysis of a compilation of over 330 WTE plants in Europe by the International Solid Waste Ml other fluidbed s 500 0 grate) .
Association showed that there are about 170 small scale plants in Europe. It was determined that e : ~ | | Babeock & Wilcox 43 690 16 % S—
84 plants (nearly 25% of the total number of plants included in the ISWA survey) have an annual Ebara fluid bed 8 1,700 213 = — N
capacity of less than 50,000 tons and another 85 plants range in capacity from 50,000 and 0
100,000 tons. The total capacity of these small scale plants is just over 8.5 million tons of 70 0
feedstock combusted. . 60 35
By analyzing t_he ISWA data further, in terms of plar)ts which co-combust MSW with wastes other Modular and Microscale System S :n 50 3: E
than commercial and industrial wastes (e.g., hospital waste and sludge cake from wastewater o -
treatment plants), it was concluded that approximately 33% of European waste-to-energy plants £ 20 %
in the ISWA survey are small scale plants that co-combust hospital waste. These plants ranged in %0 I5 E
annual capacity from 5,000 to 95,000 tons and, on the average, hospital waste amounted to - KI Energy ——— 20 0
about 3% of the combusted materials. Also, of the 24 plants in the ISWA survey that reported co- I ST E / G EM i 0 5
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By assessing these small scale technologies, it was concluded that, under certain circumstances, Capacity 3 tons/day Capacity 3 tons/day * Number of plants  =—Total capacity
the construction of small scale WTE plants is beneficial because it avoids the economic and Waste Motive Force
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