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Energy Situation in Korea

Energy Consumption (2002)
-Coal: 33 B M/T

- Petroleum: 722 M bbl

- City gas: 14 Bm?

- Electricity: 280 TWh

- No. 10 in World

Primary Energy Import (2002)
- Coal, Petroleum, Gas..

-$328B

- 97 % of Energy Consumed

Electricity Production (2002)
~ - Hydro: 1.7 %

| - Atomic: 38.9 %
- Coal: 385 %
- Petroleum: 8.2 %
-Gas: 127 %

_Kg

Hydrogen Economy

Hydrogen and Fuel Cell

Ny Chemical Storage
MeOH, Cremical Hydride)
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Advantages & Disadvantages (Fuel Cells) Brief History
« Advantages
« High efficiency: no Carnot limit (>40%)
+ No pollution: no emission of NO, and SO, '88 ~ '94 '95 ~'99 '00 ~'02
+ No noise: no moving part
+ Module: easy to construct and add up Fundamental Scal System
« Multi-fuel: gasoline, natural gas, methanol, coal gas, ... Technology by Engineering
« Cogeneration system: possible to use high quality waste heat
Government: $ 5 M
" Private Sector: $1.5M
= Disadvantages
Government: $ 40 M
+ Cost down needed Private Sector: $ 34 M
+ Reliability of technology
« New infrastructure needed
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Current Status

Status

Basic technology focused on alternative energy

100kW demonstration plant under construction (2001~2005)

Proto-type 3kW system development (2001~2004)

FCV(80 kW fuel cell) development (2004~2009)

50 W portable power pack development(2004~2007)

1.5 kW RPG system (2003~2006)
3kW APU system (2004~2007)

Xy

Government Policy

= Increase portion of alternative energy in national energy consumption
» From 1.4 % in 2002 to 5 % by 2011
» Select Hydrogen and Fuel Cell as one of 10 economy growth engine
for next decade
= Strong support for R&D
» National RD&D Organization for Hydrogen and Fuel Cell (MOCIE)
« Hydrogen Energy R&D Center (MOST)

Government Budget for next 8 years
MOST MOCIE Total
$80M $110M $190M
$40M $280M $280M
$250 M $250M
Ky

Dissemination Plan for Hydrogen - Fuel Cells

(Ministry of Commerce, Industry & Energy)

Hydrogen
Station
Distributed Power
Generation Cumulative 300 units (250-1,000 kW)
Building Cumulative 2,000 units (5-50 kW)
RPG Cumulative 10,000 units (less than 3 kW)
T 2y s P. Car: 10 Passenger Car: 300 Passenger Car:3,200
g Bus: - Bus: 30 Bus 320
Xy

National RD&D Organization
for Hydrogen and Fuel Cell
{ w Role

Established in 2003 to expedite the commercialization of hydrogen and
fuel cell technology

Suggest vision to hydrogen economy

Develop a national plan and road map to create a new energy industry
Set up a detailed action plan to meet nation’s dissemination target
Co-ordinate and allocate RD&D programs supported by government

%

= Subcommittee

I ]
Fl u"" hbb“ Dissemination
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Vision of Hydrogen/Fuel Cell

[

1 of Hydrogen Economy (2050+) ]

<National Plan for Hydrogen Economy (20404)>
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Vision of Hydrogen/Fuel Cell [continue]

< Short-term Target for Dissemination >

| Phase 103-105) | Phase 2006108) | Phese3(09-'12)
: “»°"’“'"‘°"‘°" | PaDforRetabity | Dissominaton | o Penetebonend |
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Vision of Hydrogen/Fuel Cell [continue]

L <Acﬂ‘nhpié‘n>

& Consuueuon and demionsttation. of hycirogen stetion {2064——200§1 ¥
of 30 Nm /it class by drogen swk*\ (2004-2006)‘ % 8
1)(200&’&1 0)

; pressure storage:system, Metal hybride. Nano Materials. chmlul  Fybride)
nso(s / uldx (zeoa~zow)

Fuel: Odl mm
Oavelopment: of 100 W dass Mcﬁc system (zom ~+ 2O0S) :
Development of 250 kW. class CHP MCFC. P:ototwo (2005 2008)
= Development of MW cfass'MCFC syster (2008 ~
(¥ Oomonslmlm ol 250 kW class MCFC system (200‘ 2907) A
i of original MCEC model: (i procassing) -

O Fuet Cell. h nmmm
(zocu 2006) b

f BOKW class power
= Esk:bkshm-nt ot fuel celf module and system, performance (3007~ 2009
|+ = Establishment of reliability 'on fuef cell module and system (2010-2013)
L = Development of fuel cell bus lin processing)
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Vision of Hydrogen/Fuel Cell [continue]

Y <ActionPlan> ; R
OFndcllorlﬁdew and Buildng SRR SRR
= Dovelopment of SkKW PEMEC systern for residential power (2002 ~ 2004) ST
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Action Plan - PEMFC for Transportation

ewdojereq welsAs

production
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PEMFC for Transportation

Participants
+ Main Contractor: Hyundai Motor Company
Sub Contractors: KIST, SK, Universities...

*

»Development of methanol reformer for 25kW-class system (SK)
» Development of 25kW-class PEMFC stack (HMC, KIST)

» Development of 10kW-ciass PEMFC stack (KIST, HMC)

Devetopment of 75kW-
class PEMFC

Road test of hybrid FCV at
high temp. and ground

Action Plan - MCFC for Power Plant

04
Domestic RD &D

06

International Collaboration (FCE, MTU, Ansaldo)
= T 0

04
Domestic RD & D

08

“Creditability of
Components
-Development of BOP

“Performance and Credrtabiiy of
Components
-Component Cost Down

Encouragmg Industries to Participate
FCE.

Sebcuve Oulsourdng of BOP and System Technologies

Kk

MCEFC for Power Plant

Participants

Main Contractor: KEPRI/POSCO

Sub Contractors: KIST, RIST, Twin Energy, Hyosung Hl,
Samsung Engineering, Universities...

.

+
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Action Plan — PEMFC/SOFC for RPG

Efficiency > 40% in 2010, cost < $1,500/kW

Developmentof =" [ Development of

| Beats Teohnicuie for Systemn. -~ |11 - Commercisl System oo | SOMUR
~
- Establishment of stack rela bilty 2
- Increase of lorg-term stabilty s tatpboah el “Mass production
- Cost down of stack fabrication 2 system inchuding BOP -High stabiity &
- small BOP N rokabilty
- Rapid start-up and msponse % Is"-‘u:m’.'”,mm.‘mm.‘y )

- Development of PEMFC as well as SOFC leading by company

- of advanced i for of system effciency and reliability
- Share of common technologies of stack, reformer. and BOP with PEMFC for transportation
- Feasibility test of SOFC for APU

.

PEMFC for RPG

Participants
Main Contractor: CETI

Sub Contractors: KIER, KEPRI, KOGAS, Hankook Tire,
Universities...

*

*

Dissemination Plan of RPG Fuel Cell

Action Plan - DMFC for Portable Power

2006 100 50,000
2007 300 20,000
BRSNS R e
2008 600 15,000 :
2009 1,000 7,000 ﬁ;fw Pf:"'“:x *’J f?i‘;::;tlm]
201 0 1 '500 5'000 - Industrial Consortium and Competition(LG Chem, Samsung SDI. SKC)
2011 2,500 4,000 ~ Strategic Coll:l:::ﬁ";?\s:l:‘:l DMFCC) ore
: - Outsourcing of BOP

2012 4,000 3,000

18=1.000 Won Kl H-Fc’ ) ,"SIST

Roadmap of hydrogen infra Roadmap of hydrogen production
2005 2010 2015 2020 2030 2

1000 H,
Station

10H, 50H,
3 Prototype station Station
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Roadmap of hydrogen storage

Supports from Government

2005

([(isoan ) i
- @R 350 ver, 0.25H, m¥/tank kg

700 bar, 0.5H, m?*/tank kg

stom 10,000 L/br grade
e

Subsidy

+ To promote dissemination of fuel cell systems by subsidizing
the difference between production cost and market price of
electricity

A low-interest loan for fuel cell manufacturers and users
+ Interestrates:5.0% — 20~30%
+ Upto $ 8 M per each manufacturer

Tax-reform
+ Tariff : 8.0 % — 2.8 % for all alternative energy equipments

+ Local tax on land where alternative energy facility locates will
be cut by half

Others
+ Mandatory installation in public building
Kk

Conclusion

_ Creation of
. New Industry




