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Policy of Hydrogen and Fuel Cell in Korea

Target : Commercialization of hydrogen and fuel cell
technology for the hydrogen economy

» Hydrogen Production/Storage for Commercialization

Hydrogen )) = Development and Demonstration of Hydrogen station

* Hydrogen Codes, Standards and Safety

» Development of 300kW class MCFC System for Stationary Application
» Development of 80kW(for passenger car) & 200kW(for bus) Class PEMFC

Systems for Transportation

Fuel Cell )

—

» 1-3 kW PEMFC System for Residential Power Generation
» 50W class PEMFC System, DMFC system for Portable Application
» 1-5kW SOFC system for APU/RPG Applications



FCVs Development in Korea

Santa Fe Fuel Cell Vehicle

- System : 75 kW (by UTC)
- Fuel : Compressed Hydrogen (35 MPa)

Santa Fe Fuel Cell Hybrid Vehicle

- System : 75 kW (by UTC) + Ni-MH Battery
- Fuel : Compressed Hydrogen (35 MPa)

Tucson Fuel Cell Hybrid Vehicle

- System : 80 kW (by UTC) + Li-Polymer Battery
- Fuel : Compressed Hydrogen (35 MPa)

Sportage Fuel Cell Hybrid Vehicle

Tucson Fuel Cell Hybrid Vehicle

- System : 80 kW (by HMC) + Li-Polymer Battery
- Fuel : Compressed Hydrogen (35 MPa or 70 MPa)

HYUNDAI Fuel Cell Bus

- System : 160 kW (by HMC) + Super Capacitor
- Fuel : Compressed Hydrogen (35 MPa)




Demonstration Project for FCV

PN _ Number of FCV : 30 FC Passenger vehicles, 4 FC Bus (driving range

B target: 20,000km in 2yr: 2006.8-2009.8)
Current H2 Stations
GS Caltex @® New H2 Stations
- Location : Yonsei University, s N A b

Seoul

- Capacity : 30 Nm3/hr
-Storage : 95 kg@15° C
- Fueling Pressure : 35 MPa

KOGAS

- Location : Incheon

- Method : NG Reforming
- Capacity : 30 Nm3/hr
-Storage : 88kg @ 15° C
- Fueling Pressure : 35 MPa %

SK
- Location : Taejon
- Method : LNG/LPG SR . 5 |
- Capacity : 30 Nm3/hr % ga.:; 3 L, -
-Storage : 75kg@15° C = | ° ity o |
- Fueling Pressure : 35 MPa “"* | u:wmmn ﬂ;'ﬁa ‘I‘?’F"rg
- Location : Wallyoungri % - Location : Walljoungri
- Method : Electrolysis - Method : Electrolysis
- Capacity : TBD - Capacity : TBD
- Storage : TBD - Storage : TBD

- Fueling Pressure : 35 MPa - Fueling Pressure : 35 MPa

Head Quarter

- Location : TBD, Seoul

- Method : Truck-in

- Storage: TBD

- Fueling Pressure : 35 MPa

HMC. Eco-Friendly Research
Institute
- Location : Yongin
- Method : Truck-in
- Fueling Pressure : 70 MPa /
35 MPa

HMC, Corporate R&D Division

- Location : Whasung
- Method : Truck-in
- Fueling Pressure ;: 35 MPa

- Location : Ulsan

- Method : Truck-in/Pipeline
- Storage : TEBD

- Fueling Pressure : 35 MPa

- Location : Yeosu

- Method : Truck-in/Pipeline
- Storage : TEBD

- Fueling Pressure : 35 MPa
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Action plan - PEMFC/SOFC for RPG

04 06 08 10 12

Development and Demonstration Enlargement

3kW-class System - =
y for Commercialization of Dissemination

10kW-class System ORI C T

Commercialization
Efficiency > 40% in 2010, cost < $15,0 00/kW
Development of Development of Scale-u
Basic Technique for System Commercial System P

-Establishment of stack \ ( \

- Cost down of total system

reliability - Increase of system reliability -Mass production
- Increase of long-term stability

- Cost down of stack fabrication - Miniaturization of syste.m including BOP -High stability &
- Development of small BOP - Increase of system efficiency reliability
\- Rapid start-up and response ) \-Establishment of safety ) \ y

- Development of PEMFC(GS Fuel Cell) as well as SOFC(KEPCO) leading by companies

- Benchmarking of advanced techniques for enhancement of system efficiency and reliability
- Share of common technologies of stack, reformer, and BOP with PEMFC for vehicle

- Feasibility study of SOFC for APU
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Demonstration Project for RPG

. +2006.8 —2009.8
* 55unit(1% year) — 70unit(2"4 year) — 80unit(3"? year) = 205units(total)
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MCFC Development for Power Generation Application

93 94 95 96 97 98 929 00 01 02 03 04 05 06 07 08 09 10

2 kW Plant

100 kW Plant 250k'v Plant

300kW Plant s
Basic Research . "
Fabrication Processing Enlargement 7_Commerc1al Proto Type_:
Small Stack operation Increase cell No.

.
o Dissemination

-Enhancement cell and stack | *, R

- System Integration (BOP) "'--.. TP
- Operation mode

Established the Basic Internal manifolds
Technology 25 kW class stacl

.

Components Enlargement
25 kW stack test

Pilot Plant Test , Boreyong TP
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MCFC Demonstration Projects

* Verification of MCFC technology
* Development of BOP system

* 3 DFC300 Units from FCE

* Period: Aug. 2004 — July 2007
 Participant: POSCO

@ 1st Unit (Pohang)

- Feed: LNG

- Operation hour: > 15,000 hrs
€ 2nd Unit (Seoul)

- Feed: ADG from Sewage Treatment
€ 3rd Unit (Kwangju)

- Feed: LNG

- University Dormitory

DFC300 at Pohang

Electric efficiency: 47%
System efficiency: 85%
Availability: 92%
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Recent Activities on H, & FC in Korea

= Analysis of National Programs on H2 and FC RD&D

- In October 2009, the government analyzed and
evaluated the outputs achieved from the national
programs on H2 and FC RD&D during last 5
years(2004.9-2009.8), and published a report which
includes the collected important data.

- This report will be a fundamental guideline to establish
the next S year national plan for the penetration of H2
and FC markets.

= Organization of a TFT H2 & FC export and market
formation

- In 2009, the government organized a TFT which
establishes a strategic plan for export and market
formation of H2 and FC industries.
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Recent Activities on H, & FC in Korea

* Launch of the 2"? stage of FC demonstration projects
- The 1st stage of demonstration projects on FCV and
RPG has been successfully ended in 2009.8.
- The government considers the 2nd stage of the

demonstration projects which will be launched in 2010.

= Extension of H2 and FC education program

- Two universities (Chonbuk National University & Yonsei
University) have already offered H2 and FC education
program in their graduate programs for MS and Ph
Degrees since 2006.

- This year(2009), the government assigned another
university for the H2 and FC education and started a
financial support for the program.

The above actions of the government indicates that Korea
has already started her H2 and FC policy to move the H2 &

FC technologies from laboratory to the market, which the
IPHE pursues in the SPs. ﬁﬁ X% 54
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Thank you

The Creation

of the
New Industry
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