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Korea’s Energy Status by Major Indicators (2006)Korea’s Energy Status by Major Indicators (2006)
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국내에너지 현황



Major Energy Major Energy IndicatorsIndicators

2000 2004 2005 2006 2007

DependenceDependence

(%)(%)
97.2 96.7 96.8 96.5 96.6

Import amountImport amount

(Billion USD)(Billion USD)
37.6 49.6 66.7 85.6 95.0

Independent Rate in Crude Oil and Gas(%, ’06)Independent Rate in Crude Oil and Gas(%, ’06)
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Overseas Dependence : 96.6% (2007)

Import Amount : 95 Billion USD (2007)

Crude Oil Import : 4th (875 Million Bbl, 2007)

Energy Production (Oil, Gas) : 4.2% (2006) 

<Crude Oil Import>
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※ Source : IEA 2007 
(Korea: ’06 Data, the Others: ’05 Data)

Waste 

Energy 

76.07%

Hydropow

er

16.59%

Biomass

5.25%

Wind

1.14%

PV

0.14% Others

0.81%

Type Potential Available

Solar Thermal
11,100

3,500

PV 390

Wind 165 8

Hydropower 8 1

Biomass 11 2

Total 11,284 3,901

(unit : million TOE/year)

※ Source : Korea Institute of Energy Research (2004)

Renewable Energy Potential : 11.3 Billion TOE/year

Renewable Energy rate in Primary Energy Supply

: 2.24% (2006)

Renewable Energy Supply in KoreaRenewable Energy Supply in Korea



Fuel Cell

§ production of electric energy by 
direct electro-chemical reaction

§ efficiency : over 40-60 %,

over 80% (combined heat)

§ usable fuel : natural gas, methanol, 
coal-gas…

§ pollution-free : SOx. NOx-free



Market Size of Fuel Cell

power plant

distributed
power

Transportation

portable
device

world market
(2010)

domestic market
(2010)

U$ 12 ∼ 22 billion
(ABI)

U$ 24 billion
(BC Inc.)

U$ 15 billion
(ABI)

U$ 2.5 billion
(ABI)

1400 billion won
(KEPCO)

-

600 billion won
(2015, Hyundai)

400 billion won
(MOCIE)

자료: 수소연료전지 사업단

자료: 수소연료전지 사업단



Fuel Cell Types

PAFC MCFC DMFCPEMFC SOFC

Building

45%

MW

190 C

H2/LNG

H3PO4

Application

Efficiency

Power

Fuel

Temp.

Fuel Cell

Electrolyte

Power Plant

50 - 55%

MW

650 C

LNG/Coal

K2CO3

Portable

Trans.

Home

60%

kW

Ambient

H2

PEM

Portable

30%

W

Ambient

MeOH

PEM

Power Plant

Portable?

55 - 60%

MW

1100 C

LNG/Coal

ZrO2

Efficiency* : Heat & Electricity



Advantages of Fuel Cell

n fuel cell

chemical
energy

heat mechanical
energy

electric
energy

electric energychemical energy

n thermal power plant

Ø high efficiency

Ø pollution-free

Ø low noise

Ø various fuel types

Ø easy modulation

Ø combined heat & 
power plant
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Fuel Cells Applications

DMFC; Direct Methanol Fuel Cell
PEMFC; Proton Exchange Membrane Fuel Cell
PAFC; Phosphoric Acid Fuel Cell
MCFC; Molten Carbonate Fuel Cell
SOFC; Solid Oxide Fuel Cell



연료전지 개발 현황



발전용 연료전지

자료: 수소연료전지 사업단



KEPRI

1993 :100 W (G7)

1996 : 2 kW

1997 :5 kW

1999 :25 kW

2004 :100 kW

2004:6kW (BF Type)

2001 :10 kW

2003 :25 kW
2008 :250 kW

History of MCFC in Korea



MCFC개발현황

자료: 수소연료전지 사업단



MCFC개발현황

자료: 수소연료전지 사업단



POSCO-FCE Alliance

자료: 수소연료전지 사업단



MCFC components manufacturing facilities

자료: 수소연료전지 사업단



MCFC 보급 시나리오

자료: 수소연료전지 사업단



가정용/상업용 연료전지 개발 현황

자료: 수소연료전지 사업단



RPG Monitoring Project

자료: 수소연료전지 사업단



가정용 연료전지 모니터링 사업

자료: 수소연료전지 사업단



가정용 연료전지 산업화 방안

자료: 수소연료전지 사업단



국내 주택용 연료전지 시스템 목표 가격

자료: 수소연료전지 사업단



국내 연료전지 자동차 개발 현황

자료: 수소연료전지 사업단



PEMFC R&D Projects- FCEV

자료: 수소연료전지 사업단



PEMFC Demonstration -FCEV

자료: 수소연료전지 사업단



수송용 연료전지 모니터링 사업

자료: 수소연료전지 사업단



R&D Status of Fuel Cells

in KIER
(PEMFC, DMFC, and SOFC)



Brief History of PEMFC development Brief History of PEMFC development 

1996-1997
2kW PEMFC Stack

1996-1998 
5kW PEMFC system for RPG

with Methanol reformer

1997-2000 
10kW PEMFC power system
for a hybrid fuel cell vehicle

1999-2001 
5kW PEMFC system for RPG
with Natural Gas reformer

1999-2004 
1kW PEMFC system for 

Small & Portable 
Application

2003-2004 
50W PEMFC system for 

Laptop computer

2004 
Fuel Cell/Battery 

Hybrid Vehicle with 
2kW Air-cooled Stack

2006 
Fuel Cell/Battery 
Hybrid  mini-Bus

with  a 50kW Stack 
Module



30

■ Paper : Domestic 24, International 

21

■ Patent pending : Domestic 6, 

International 3 (2007)

 Patent :

þ Korea 0344936 (2002)      

þ U.S. Patent 

6,436,565(2002)

þ U.S. , China, Germany 

Patent 6,436,565(2007)

25 cm2 cell

1kW flat tubular and tubular SOFC stack

Anode-support flat tubular 1kW SOFC stack

Anode-support tubular 1kW SOFC stack for APU 
application

Pressurized 5kW SOFC stack operation

Development of core technology for SOFC material 

First development of  anode 
support tubular cell  (O.D.: 20 mm)

Pressurized 5kW SOFC system

SOFC in KIER 



Brief History of DMFC development Brief History of DMFC development 

1994-1997
180W Stack

1998 
10W DMFC stack for 
portable application

1999
3W DMFC system

for a cellular phone

2002-2004 
100W DMFC/Battery 

hybrid sys. for vacuum 
cleaner

2002 
500mW DMFC system 

for micro fuel cell

2003-2007
50W DMFC stack and 

sys. for Notebook

2007-2009
DMFC/Battery 
Hybrid  scooter

with a 500W Stack 
Module

2000 
15W DMFC system for 
portable application

2005-2008
5W DMFC stack and 
sys. for DMB phone



Invention of
Fuel Cell Industry

Conclusion & Futures




