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Abstract

Since the Renewable Portfolio Standard (RPS) would be started in 2012, the use of renewable
energy should be 11% of total energy use including bio-fuel in 2030. The economic efficiency for
renewable energy in B power plant was considered with the bio-diesel, wind power and solar
power. The Net Present Value (NPV) and Benefit/ Cost Ratio(BC) were used for the economic
efficiency with the cost and benefit analysis. In case of bio-diesel, the cost resulted from the fuel
conversion and the benefit would be created with trade and environmental improvement. With
regard to wind power and solar power, the construction cost would be required and benefit factors
would be same as the bio-diesel. The wind power was the best of economic efficiency of renewable
energy as the results of NPV and BC ratio. Whereas, the market of wind power was very popular

and the techniques of wind power has been developing rapidly.
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Table 3. Cost benefit analysis of environmental pollutants

(Unit : won)
Air pollutants Cost benefit per Bio-diesel £

co 12.48

voc 4.68
NOx -24.97
PM 105.80

COA(TC) 0.10
SUM 98.09
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Table 1. Calorific Values of Coal, Diesel and Bio-diesel

Coal Diesel

Bio-diesel

Calorific Value of Coal 1,100,000 tons

Calorific Value 24.9 Ml/kg 37.9 Ml/kg

37.27 Ml/kg

equal to Calorific Value of Bio-diesel 740,000 tons

Table 2. Investment Cost of Bio-diesel

Annual Investment Cost (Unit: : Hundred Million won)

Bio-diesel BD20
. Cost before Tax 8,435 4,154

Cost of Fuel Conversion
Cost after Tax 8,435 7,818
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Table 4. Investment benefit of Bio-diesel

Annual Investment Cost (Unit: : Hundred Million won)
Bio-diesel BD20
Environmental Benefit 726 145.2
CO, Emission Reduction Benefit 115.7 22.8
Total Benefit 841.7 168

Table 5. NPV and B/C ratio of Bio-diesel investment(Unit:

: Hundred Million won)

2013 2015 2020 2025 2030 year
Cost 8,435 9,299 11,869 15,148 19,333
Benefit 842 928 1,184 1,512 1,929
Benefit-Cost -7,593 -8,371 -10,685 -13,636 -17,404
B/C ratio 0.099
2013~2030
NPV -148,802
Table 6. NPV and B/C ratio of BD 20 investment before the tax(Unit: : Hundred Million won)
2013 2015 2020 2025 2030 year
Cost 4,154 4,579 5,845 7,460 9,521
Benefit 168 185 236 302 385
Benefit-Cost -3,986 -4,394 -5,609 -7158.28 -9136
B/C ratio 0.040
N ETRTY) 2013~2030
Table 7. NPV and B/C ratio of BD 20 investment after the tax(Unit: : Hundred Million won)
2013 2015 2020 2025 2030 year
Cost 7,818 8,619 11,000 14,040 17,919
Benefit 168 185 236 302 385
Benefit-Cost -7,650 -8,434 -10,764 -13,738 -17,534
B/C ratio 0.021
NPV 149913 2013~2030
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Table 8. Investment Cost of Solar Power and Wind Power

Construction Cost Total Investment Cost
Solar Power 8 thousand million won 16 trillion 440billion won
(1.314 million kWh/ year) (2.7 million MWh/year)
Wind Power 4.43 billion won 2trillion 850billion won
owe (42 million kWh/year) (2.7 million MWh/year)
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Table 9. Pollutant emission factor of Coal

T« i
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Table 11. Investment Benefit of Solar and Wind Powers

. Damage cost per air Annual investment benefit
R (Unit: undred million won)
PM 56 260,318 Benefit of Environmental
. 75,018
SOx 2252 47318 pollutant reduction
NOx 986 8,336 CO; emission reduction benefit 183
co 0.30 7,763 Fuel saving benefit 1,444
HC 0.04 7,691 Total benetit 76,645
Table 10. Benefit of environmental pollutant reduction for Solar and Wind Powers
PM SOx NOx co yoc
Emission reduction by fuel
saving(Unit : 100 million tones) 61,600 2471200 1,084,600 330 a
Emission reduction by pollution 3,080 105,281 206,074 16.5 44

control facility(Unit : 100 million tones)

(removal rate 95%)

(removal rate 95.75%) | (removal rate 81%) | (removal rate 95%) | (removal rate 0%)

Benefit of Environmental pollutant
reduction(Unit : 100 million won)

8,018

49817

17,178 13 34

Total Benefit(Unit : 100 million won)

75,0177
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Table 12. NPV and B/C ratio of Solar power investment(Unit: hundred million won)

2013 2015 2025 2030 year
Cost 164,400
Benefit 76,645 84,501 107,847 137,643 175,672
Benefit-Cost 87,755 84,501 107,847 137,643 175,672
B/C ratio
2013~2030
NPV 1,337,571
Table 13. NPV and B/C ratio of Wind power investment(Unit : hundred million won)
2013 2015 2025 2030 year
Cost 28,500
Benefit 76,645 84,501 107,847 137,643 175,672
Benefit-Cost 48,145 84,501 107,847 137,643 175,672
B/C ratio
2013~2030
NPV 1,473,471
Table 14. Comparison of each powers
Bio-diesel Solar Power Wind Power
Before the Tax After the Tax
NPV -148,810 74,063 -145,864 1,337,571 1,473,471
B/C Ratio 0.099 0.040 0.021 9.136 527
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