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Abstract - The Metropolitan Area Green Heat Project (MAGHP), which collects unused heat gathered from
power plants, steel works, landfills in western Metropolitan area and distribute it to integrated energy
business (IEB) companies, is proposed for the purpose of enhancing energy efficiency and providing
low-price heat for IEB companies. Therefore, in order to decide on whether to initiate the MAGHP, the
economic feasibility analysis of the project is widely demanded. This paper attempts to consider and measure
four economic benefits: heat supply benefit, production cost reduction benefit, greenhouse gas mitigation
benefit, and air quality improvement benefit. In addition, the paper tries to conduct the economic feasibility
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analysis. The project requires three-year investment and thirty-year operation. Three important findings
emerge from the analysis. First, its net present value is computed to be 1,269 billion won and more than
zero. Second, its benefit/cost ratio is calculated to be 1.72 and bigger than 1.0. Third, its internal rate
of return is estimated to be 24.26% and larger than the social rate of return, 5.5%. In conclusion, the
MAGHP is socially profitable and should be conducted immediately.

Key words : Metropolitan Area Green Heat Project, unused heat, economic feasibility, integrated energy

business, economic benefits
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Table 1. Structure of the demand for heat in 2024

Demand for heat (Gceal/year)
Suppliers Supply areas

New demand Transfer demand Totals

A Mokdong 590,000 - 590,000

B Sindorim 44270 16,733 61,003

C Sadang 461,420 13,593 475,013

D Yeouido - 214,700 214,700

E Geomdan new town 722,738 - 722,738
Potential demand Guro and Yeongdeungpo 331,910 - 331,910
F Gangnam - 421,797 421,797
Totals 2,150,338 666,323 2,817,161

Note) The names of the suppliers are not reported here for convenience.
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Table 2. Emission information for calculating the amount of greenhouse gas reduction

Types of conversion Input Units of input | Coefficients Output Units of output
Conversion of total caloric value N keal | Ni? 10,400 10,400 eal
of LNG
Conversion kcal — Geal 10,400 keal 0.000001 0.0104 Geal
Conversion Gcal —TOE 1 Geal 0.10000 0.1 TOE
Carbon emission of TOE—Ton C 1 TOE 0.63700 0.637 Ton C
ING
CO2 conversion TON C—tCO2 1 TON C 3.66667 3.66667 tCO,
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Table 3. Information on the benefits from air quality improvement

Pollutants SOx NOx Dust
Benefits (unit : Korean won in December 2013 per kg) 19,293 16,573 54,097

Source) Korean Development Institute (2010).

Table 4. Air pollutants emission coefficients of LNG based Table 5. Relationships between types of benefits and types
on Korean Clean Air Act of demand
LNG Heat |Production cost| Greenhouse | Air quality
Pollutants o/t ke/ur supply | reduction |gas abatement |improvement
benefit benefit benefit benefit
SOx 0.01 0.00001 New demend| O N o o
NOx 6.04 0.00604 Transfer
Dust 0.03 0.00003 demand | © © ©
Table 6. Benefits of Green Heat Project (unit : million won)
Production cost reduction|Greenhouse gas abatement| Air quality improvement
Year Heat supply benefit benefit bef:fsit d E,enI:f{ft) Totals
2018 72,878 20,241 6,060 12,108 111,287
2019 100,424 2711 7415 14,816 145,366
2020 132,386 24,865 8,903 17,787 183,941
2021 170,258 28,961 10,636 21,249 231,104
2022 200,554 28,961 11,767 23,509 264,791
2023 220,930 28,961 12,536 25,045 287472
2024 224302 29,127 12,685 25344 291,458
2025 220,930 28,961 12,536 25,045 287,472
2026 220,930 28,961 12,536 25,045 27472
2027 220,930 28,961 12,536 25,045 27472
2028 224,302 29,127 12,685 25,344 291,458
2029 220,930 28,961 12,536 25,045 287472
2030 220,930 28,961 12,536 25,045 287472
2031 220,930 28,961 12,536 25,045 287472
2032 224302 29,127 12,685 25344 291,458
2033 220,930 28,961 12,536 25,045 287,472
2034 220,930 28,961 12,536 25,045 27472
2035 220,930 28,961 12,536 25,045 27472
2036 224,302 29,127 12,685 25,344 291,458
2037 220,930 28,961 12,536 25,045 287472
2038 220,930 28,961 12,536 25,045 287472
2039 220,930 28,961 12,536 25,045 287472
2040 224,302 29,127 12,685 25,344 291,458
2041 220,930 28,961 12,536 25,045 287,472
2042 220,930 28,961 12,536 25,045 27472
2043 220,930 28,961 12,536 25,045 27472
2044 224,302 29,127 12,685 25,344 291,458
2045 220,930 28,961 12,536 25,045 287472
2046 220,930 28,961 12,536 25,045 287472
2047 220,930 28,961 12,536 25,045 287472
Total 6,219,982 850,760 359,075 717,388 8,147,205
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Table 7. Results of economic feasibility analysis on Green Heat Project

Indicators of economic feasibility | Net present value (million won)

Benefit/Cost ratio Internal rate of return

Estimates 1,269,321

1.72 24.26%
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