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-] Coal fired generation will:still be:dominant and its- share will be -around 60%:in-2035. """ J. 10000
TR L
20000 100%
18000 > 1 times /—7 90%
16000 (3:39% P.A) / 80% -
14000 / 70%
12000 60% -
. 0
(6.5% P.A.) 50%
8000 10%
6000 309 -
4000 20% -
2000 -
0 10% -
[
1990 2012 2035 0%
1990 2012 2035
HCoal HOQOil mGas MHydro M Nuclear ®Geothermal & Others : BCoal mOil mGas WHydro ENuclear B Geothermal [ Others




10,000 - ®ASEAN, together with Chinaand -
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€ Pulverized Coal-Fired System (PCF): Efficiency upgrade by increasing steam temperature
and pressure; A-USC (Advanced USC, 700°C class) is under development

4 Integrated Coal Gasification Combined Cycle System (IGCC): Combined Gas turbine
(GT) and steam turbine (ST) cycle; Higher thermal efficiency than PCF; Increasing the GT
inlet gas temperature is necessary for efficiency upgrade

4 Integrated Coal Gasification Fuel Cell Combined Cycle System (IGFC) : Triple combined
cycle (GT+ST+FC); Higher thermal efficiency than IGCC

D PCF @ IGCC (1500°C class) @ IGFC
Latest PCF 700°C class
(USC) (A-USC)

GT
Gasifier Gasifier
: ST

Boil : -

oller ST Boiler ST ST
Gross : 42~43% Gross:48% Gross : 51~53% Gross : 60% %~
(HHV) : Net :46% Net - 46~48% Net :55%~
Net : m iCO, reduction: CO, reduction: CO, reduction:
(Basis) approx. 11% approx. 13% approx. 25% ~







Roadmap for efficiency improvement of coal fired power generation Power generation efficiency forecast s
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- General assumptions for cost-benefit analysis
- I T
Capacity 1,000 MW
Operation 25years  For cash flow purposes
Plant Operation rate 80%
Thgrmgl 4219 (USC), 41.1% (SC), 38.2% (subcritcal LH_V_ value from'NEDO study Eromotlon of h|gh”-
efficiencies efficiency coal-fired power stations in Indonesia
Annual generation 7,008 GWh
Heating value 4,000 kcallkg
Coal
specifications i
A6 el 143 kg-CO2kg coa Based on IPCC 2006 default emission factors for

stationary combustion in the energy sector.
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> Plant costs are divided into following costs:




............ Medium Medium Medium

oo High EPC EPC Low EPC High EPC EPC Low EPC High EPC EPC Low EPC
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Boiler Type

Capacity

Coal CV / Price

Thermal Efficiency (LHV)
Initial Cost (million USD)

Coal Consumption (tons/year)

CO2 Emission (tons/year)

. Generation Cost (USD centkwh) 'RR=9.5%
(@USD60/ton) | =m0

' Generation Cost (USD cent/kwh) RR=9.5%
(@USD50/ton) IRR=15.0%

’ IRR=9.5%

_—~ Generation Cost (USD cent/kWh) :
' (@USD40/ton) | mrer = s

Ultra Super Critical (USC) Super Critical (SC)

42.1%

1,931

3,578,263

5,102,914

7.29

8.79

6.77

1,000 MW
4,000 Kcal/lkg (GAR) / 50 USD/ton
41.1%
1,897
3,665,326
5,227,073
7.33
8.80

6.79

38.2%

1,787

3,943,583

5,623,893

7.43

8.81

6.85







Investments 2009-2035,
billion USD

B Coal-fired power stations

...... % y- Coal mines

...... USD 21 billion

RNy _South Korea
B  USD 55 billion

4 @wan

........... 6 billion USD F[j
............ : “?"«\@ﬁ. .
............ _ Dosky UPhifippines Philippines

............ A U re % USD 29 billion

_’,J_:-
N Buinea

Vietnam
USD 85 billion

Total EAS region
USD 1,803 billion
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