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ABSTRACT: The objectives of this study are to propose a suitable treatment facility for waste
energy recovery after analyzing the waste generation and disposal situation in Jejudo, to establish
the plan to install the solar photovoltaics and wind power plant considering the site conditions and
finally to establish the environmental energy town plan in conjunction with the existing facilities.
The food waste biogas plant is selected as the treatment capacity of 200 ton/day. It is estimated
that the biogas plant will produce the electricity of 7,594 MWh per year, which will reduce the
greenhouse gas of 4,177 tCO2 per year. The solar photovoltaics and wind power plant will produce
the electricity of 13,410 MWh per year, which will reduce the greenhouse gas of 7,375 tCOz2 per
year. Environmental energy town will give us the reduction of operating cost by centralized
treatment of residues and byproducts, and by efficient utilization of produced energy.
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Table 1 Waste generation and facility capacity in Jeju

(Jejusi/Seoguiposi) (Unit : ton/day)
L Waste generation Facility capacity Quantity available
Description for waste to energy

2008 | 2013 | 2020 | 2008 | 2013 | 2020 | 2008 | 2013 | 2020
1804 | 2101 | 2266 2266
. 270 | 270 0 0 0
Combustible | Combustibles | (133.3/ | (170.6/ | (188.2/ (188.2/
mbust e @00/70)| 200/70) | 000 | ©/0) | 000 | 5
Total 0 0 2266
1928 | 2018 | 2289 | o . . 828 | 2118 | 2289
Food 517/ | 754/ | a985/ | o0l oo | oo | @7 | (747 | 1985/
A1) | 364) | 354) A1) | 364) | 354)
Sewage 35 623 | 697 0 70 70 35 0 0
sludge
Livestock | * ) yos | 4495 | 4495 | 4432 | 4495 | 4495 | 63 0 0
Organic excretion
waste Food 120 0 0 120 0 0 0 0 0
wastewater
Citrus peel | 1048 | 1048 | 1048 | 723 | 1048 | 1048 | 325 0 0
Lawn 94 94 94 28 94 9.4 66
Tapioca 2 2 2 2 2 2 0 0 0
residue
Total 2199 | 2118 | 2289
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Table 2 Results of economic analysis

.. . . Government expense 30% | Government expense
()
Description Private capital 100% + Private capital 70% 100%
Running 3,708 3,708 3,708
Annual Finance 2,454 1,717 0
costs
(Million won) Total 6,162 i 5,425 . 3,708 .
(93,367 Won/mm") (82,212 Won/m") (56,182 Won/m")
Electricity 1,007 1,007 931
Annual Compost 660 660 660
benefits
(Million won) Total 1,667 i 1,749 . 1,591 .
(25,260 Won/m") (26,505 Won/m") (24,110 Won/m")
Annual profit and loss -4,495 -3,758 -2,116
(Million won) (-68,107 Won/m") (-56,951 Won/m") (-32,072 Won/m")
NPV (Million won) -45,119 -37,728 -31,751
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