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Abstract — The trend and outlook of energy supply and demand have an crucial effect on not only energy
sector but also korean economy due to the rapid change of energy environments with continuous high oil
price such as dubai crude oil price of above $60 a barrel. Specifically, korea is the 9th largest energy con-
suming nation in the world and the 97 percentages of energy import totally depends on the import of energy
resources in korea. Korean economy is influenced directly by the trend and outlook of world energy on
account of that. Moreover, Should korea be the annex 1 country having responsibility for reducing its green-
house gas emissions to 1990 levels by the year 2000, in 2013, The effectuation of united nations framework
convention on climate change will affect korean economy severely. In this study, we analyze the supply and
demand of primary energy resources such as petroleum, coal, and natural gas. we then suggest the optimal
alternatives of energy technology development that play an important part, which will be a temporary bridge,
in going forward with hydrogen economy in the aspects of energy policy.
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Fig. 1. Reservation/Production of oil (2004).

YUNFCCC: United nations framework convention on climate change

YDM: Decision Maker

DB: Data base

“1EA: International Energy Agency
JEIA: Energy Information Administration

“NEDO: New Energy and Industrial Technology Development Organization

PPNNL: Pacific Northwest National Laboratory
¥BP: British Petroleum

“IHS Energy: Information Handling Service Energy
'PUSGS:US Geological Survey
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Fig. 3. Reservation of coal (2004).

in 2003 in 2003 R/P Table 2. R/P of coal. unit: million tonnes
0& GJ 172,176 47 Reservation  Production R/P
s 172,176 47 in 2003 in 2003
BP 156,128 3,697 42 World (BP (2004)) 984,453 5,127 192
OPEC 156,128 (BP 2003) 42 North America 257,783 1,044 247
World Oil 142,936 39 S & Cent. America 21,752 61 354
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Fig. 4. Coal ratio in the sector of power generation.
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Fig. 5. Reservation of gas (2004).

Table 3. R/P of natural gas.
unit: billion cubic meter

Reservation Production
in 2003 in 2003 R/P
World 175,780 2,618.5 67.1
North America 7,310 766.3 9.5
S & Cent. America 7,190 118.6 60.6
Europe & Eurasia 62,300 1,023.9 60.8
Middle East 71,720 257.7 278.3
Africa 13,780 1414 97.5
Asia Pacific 13,470 310.5 43.4
Cedigaz (2004) 180,000 2,618.5 68.7

Reference: BP (2004) Statistics, Cedigaz (2004)
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'"MASPO: Association for the study of peak oil and gas
"PNNL: Pacific northwest national laboratory
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"IGFC: Integrated coal gasification combined cycle
'""DME: Di-methyl Ether

'“ENCAP: Enhanced capture of CO,

"MCASTOR: CO, from capture to storage
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Table 4. Trend of coal utilization technology in advanced countries.

Project Technology Outcome
Vision 21 - developing fundamental - CO, treatment technology for efficient coal fuel usage
technology for FutureGen - budget: 3 billion dollars
t(élcel?: ;:(:)al - developing IGCC power - starting in 1985 with DOE support
us progrgmgy plant - Texaco, Destec, and Kellog, etc. perform R&D
- integration of H, production - igrq emission plant plan in 2003 with 1
. . illion dollars.
FutureGen by coal gasification and CO, .
. - CO, capture, concentration and storage from
separation . .
coal gasification
IGFC-Eagle
})nrtoée:;ted - high efficient power system - operating 150 tons/day pilot plant
Coalg integrating IGCC and fuel - addition of fuel cell in 2006
Gasification cell - commercialization in 2008
Fuel Cell
Hyper-Coal - economical solvents for
Power - cost-effective ash-free coal commercialization are needed
Generation is needed - hyper-coal production process
Japan  gystem development in 2007
DME from . - construction of pilot plant
Coal Bed - Production of DME (100 tons/Day) in 2005
which Is smoke-free . . .
- Methane and less pollutants - design of commercial process till 2006
Project p - expected investment : 0.25 billion dollars
(Hyper-Ring) - Promotion of - 80% of H, production technology
Hydrogen- coal and water 5 :
) . . - 5 years project from 2001
Production reaction/CO; absorption etc. X
e - Small scale plant construction from 2004
Process in single reactor
- starting in 1984, Framework program
divided into 6 Programs
- completing 4th Program during 1994~1998,
and 5th program during 1999~2002
BU Framework - strategic plan for R&D of - progressing 6th program during 2003~2006, which
Program whole EU energy budget of 6th framework program is 2.1 billion

euro (about 12% of total R&D budget, 18 billion euro)

- targets of 6th programs are pollution control measures
and eco-system development such as high efficiency
waste-free power plant, and CO, isolation
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®IGCC: Integrated gasification combined cycle
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