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ABSTRACT

An IGCC was evaluated as one of the next generation technologies that would be able to substitute
for coal-fired power plants. According to “The 4th Basic Plan of Long-term Electricity Supply & Demand”
which is developed by the Electricity Business Acts, the first IGCC will be operated at 2015. Like other
new and renewable energy such as solar PV, Fuel cell, The IGCC is considered as non-competitive generation
technology because it is not maturity technology. Before the commercial operation of an IGCC in our
electricity market, its economic feasibility under the Korean electricity market, which is cost-based trading
system, is studied to find out institutional support system. The results of feasibility summarized that under
the current electricity trading system, if the IGCC is considered like a conventional plant such as nuclear
or coal-fired power plants, it will not be expected that its investment will be recouped within life-time. The
reason is that the availability of an IGCC will plummet since 2016 when several nuclear and coal-fired power
plants will be constructed additionally. To ensure the reasonable return on investment (NPV>0 IRR>Discount
rate), the availability of IGCC should be higher than 77%. To do so, the current electricity trading system
is amended that the IGCC generator must be considered as renewable generators to set up Price Setting
Schedule and it should be considered as pick load generators, not Genco's coal fired-generators, in the
Settlement Payment.

KEY WORDS : Integrated gasification combined cycle(*] €t7}F2=8}5-3124), Cost-based pool(H-5H]HF
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Table 1 Renewable generation capacity from 2001 to 2010 in
korea

Discreption 2001 | 2003 | 2005 | 2007 | 2010

Total(MW) 47,959 | 56,925 | 61,554 | 68,443 | 76,078

Rnerwalbes(MW) | 785 3,401 | 3,488 | 4,602 | 6,774

(%) 16 | 60 | 57 | 67 | 73
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Table 2 Renewables generating capacity additions 2008 ~2022

Hydro | Wind | Ocean PV Bio | Wastes | Fuel | IGCC
cells

87.6 | 682.8 | 3.081 [1.007.7| 3.9 | 950.1 25 32
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Table 3 Comparision of electricity generation cost for IGCC
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Table 5 The reseults of the econmic ananlys of KERI

MIT(2007) | EC(2008) | EPRI(2008)| IEA(2010)

LCOE 53 58~171 70 60~88.

(SMW)

- MIT : massachusetts institute of technology
- EC : european community

- EPRI : electric power research institute

- IEA : interantional energy agency

Total life cycle costs
Total lifetime expectedelectricity

LCOE=

v L+ M+ F,

2)

- It : investment expenditures in the year t
- M;: O&M costs in the year t

- Fy ¢ feul expenditures in the year t

- E: :  electricity generation in the year t

- r : discount rate
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Table 4 Main index for IGCC of economic analysis

Exe. rate | Heat per Heat rate Plant Discount
unit cost factor rate
19,800 2,047
k)| > > 0, 0,
LISOE | 9l/Geal | kealkWh 85% 6.5%

Trans. of the Korean Hydrogen and New Energy Societ(201

Capacity |Efficiency| Investment | Fuel | O&M |Generation
costs costs costs

2,022 3524 | 1276 87.83
$/kW | $/MWh|$/MWh | $/MWh

375MW | 42%
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Fig. 2 Data processing structure of P-POOL.
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Table 7 Performance data for I/O curve of IGCC
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Fig. 4 Generation cost level of each energy sources.
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Table 9 New addition capacity of nuclear and coal power
plant since 2015

New added generators

Nuclear M-S #1~4, AL #5~6

Coal AZ #5~6, T2 #9~10, A2 #1-2
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N7bash gl aek WEE vk e A4 6
7% g W] 67] 5 AT ABYYOE <
3 wAe] F7ksh] o]t

A3 A4 9 AR HFE 20124 7
7} oF 36%, 39.6%90 A, 20219 27t 47.4%, 40.7%
2 3718 Aoz A%tk WEut B A
0 FR HFE ol w, 53
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F& 27 F7hske A0E et Yok

0
2012 2015 2018 2021

Fig. 6 Prospect of generation mix. in korea (2012~2022).
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Table 10 Result of NPV and IRR

NPV IRR

#1 286,655 L] -

#2 12,4839 0kL] 7.2%
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o2 ZaZol ¥ AL % 5 3tk
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