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The Sensitivity Comparison of Each Risk Factors Analysis on
Renewable Energy and Other Generating Technologies

Kyungho Koh* and Seik Park

Recently, electricity industry is facing high market uncertainty which has ever had and which increase risks in
power market. In this study, we analyze risk factors such as discount rates, initial investment (overnight cost), plant factor, fuel
cost, carbon price, etc, for the perspective of investor. For the analysis of risk factors, we used LCOE method. The results of
this study show that renewable energy is more affected by plant factor and overnight cost than other risk factors.

First, Renewable energy has higher proportion of overnight cost in the total investment than that of other technologies. Second,
renewable energy is free of fuel cost and carbon price so plant factor is the most important factor, in other words, competitiveness
of renewable energy depends on plant factor. Furthermore, we conducted economic feasibility of wind power and PV in domestic
case study. The minimum requirement condition to get profitability is that plant factor 15% and overnight cost ¥6,000,000/kW
and 26%, #¥2,200,000/kW for PV and Wind Power, respectively.

Risk factors(£A2|23), Energy technology(847]%), Levelized Cost of Electricity(#S3HAT7}), PV(Ej%32A), Wind

Power(Z-A), Investor(¥A}A}), Discount rate(Zl&), Sensitivity analysis(Y1Z4E £4)

(=2 2011, 11,21, =& 2011, 12. 19, HM&FHLY 2011. 12. 22)

E—mail : gogh@kepco.co.kr Tel : (042)865-5364 Fax : (042)865—9876

Nomenclature

LCOE : levelized cost of electricity generation cCS : carbon capture and storage

RPS : renewable portfolio standard NPV : net present value

O&M  : operating and maintenance IRR : internal rate of return

LNG . liquified natural gas MMBtu : million metric british thermal unit
1EA . international energy agency r : discount rate
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Table 1. Risk factors for investors in power market
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Table 2. The impact of risks in each Gen Techs
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Table 3. The input data for calculating LCOE
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Fig. 1. Discount rate effect to LCOE variation of each Gen techs
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Fig. 2. Fuel cost effect to LCOE variation of each Gen techs
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Fig. 3. Carbon price effect to LCOE variation of each Gen techs
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Fig. 4. Overnight cost effect to LCOE variation of each gen techs
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Fig. 5. Duration effect to LCOE variation of each Gen techs
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Load factorvariation for wind and solar PV
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Fig. 7. Sensitivity analysis for on shore wind

Fig. 6. Plant factor effect to LCOE variation of each Gen techs
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Table 4. Capacity/Plant Factor/Life time Table 6. IRR for PV (ZMEE: kI/KW)
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