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Message from the President

312 245 50K R7K= X AV ZRIE 9712 Bopls M2 YiBeAs Ngstn YaLi
Of2f3t B4 iAo} Olz B S AE FAPHL hFl S| W2 48 B7h ARTSO| WA Hot
220 R ARl tiet S7Ixk0l R Sofl Vlolsitkn & 4 YELIC Tzl 2EHR! IR AIS

TK53t OLAX] XElo| R3tat7| TRLIC

02 Olsh XITES| KIY Ee PMS YR XIHHKID USUICH OfLiX] XSS st TRl FEAL

el Holg FAOR StEln Yl AIRTRAM SHN 1 HEE JH5E 4 aL

S2|Lfat 97%0] UIXIS 425l AIB3t A 50 HR4el=9l SA 100 ARAHZoRA ofuix]

XIZO| A7 Ol Rtk ALt B9t MR S ORI} gL

H3| SROILIXI7 [SHTRS 0f2f3t AlHE 20| £S51PA Xik 301 014 7kt Al Jalm At
of 2

3
0| ZH TS KIS BT S0| £ 4+ U TR JBIL0| FMO| BS TS LY

Ho=E SEUURPZIEHTE2 OUHXIZH &, MR/t H 7ISHSRHAAN tiS =0 oUXIE

g MgmsEpoR set YR LbkisUC
2 3
Xt
- %\f ~L

Recently, high oil prices have driven the world’s economy toward the verge of a crisis. The reasons for such high oil prices include a
strong demand for oil from newly emerging economies including Russia, India and China; political instability in oil producing countries;
and speculative capital in the oil markets. Furthermore, a more fundamental cause is the fact that fossil fuel energy resources are
limited and depleting.

[1o

Global competition in securing energy is becoming increasingly harsh and serious. The big powers have not excluded going to war in
their optional strategies to secure energy resources. And South American countries including Brazil have begun to nationalize their
energy-related properties.

Korea imports 97% of its total primary energy demand from overseas countries. The country is the fifth largest oil importer and the
tenth largest oil consumer in the world. Energy independency is an urgent task to be dealt with within the world’s harsh competition
for energy security.

Through its R&D on energy during the past 30 or more years, the Korea Institute of Energy Research (KIER) has met the challenges of
our times in order to help all sectors of the country, including industry and the daily lives of citizens, to use energy without
inconvenience.

In coming years, KIER will continue to take initiatives in building energy technologies as a next-generation driving force for national
growth, while making efforts to meet the challenges of our time, including high oil prices and climate change protocols.

Moon—Hee Han, Ph.D. President



The world was created with light. the beginning of the world,
the light has endowed him with discipline after setting the underworld and the chaos in order.

The Korea Institute of Energy Research(KIER) was established with the mission to contribute
to the improvement and development of the national economy
through playing a key role as the nation’s sole research institute specializing in energy.

Light

ehRo|x7 e E2
OLIX7 e ME B[22 Q|
S 9 +d= Sslo
TUFNRE =7 FET0]| 7|o4Stext
EHSSIRSLIC.

1977.8 S=EE[A[RITTA 2T
The Korea Institute of Energy Conservation(KIEC) established

1980.3 st=EElo|LX[HTAR St JHH
KIEC renamed the Korea Energy Research Institute(KERI)
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and KIGAM merged to become the Korea Institute of Energy and Resources(KIER)
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Water is the origin of life.

The life has started and is preserved because of water. : ' - = AR DA
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0N @ future-oriented perspective and driving force, KIER is striving to concentrate
nbuilding its capacity to lead in global energy technology in the 21st century.
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Fire is the point of human beings.

It is the civilization’s beginning with the creative power.

KIER aims to acquire state-of-the-art technology in the fields of high oil prices;
climate change, and hydrogen economy.

Fire
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Total : 359 persons
As of September, 2008
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Total : 108,339
Unit : Million won
As of September, 2008
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Future Fundamental
' Technology

KIER will continue to do its utmost to create national wealth and improve the national economy Technolog
by fulfilling its role as an institute specializing in energy technology leading
to sustainable development.

Strategic
Technology
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Fuel Cell Research Wind Energy Research
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R&D on wind resource assessment, wind turbine system and
elements development, wind turbine system performance test, wind
farm design and maintenance and especially offshore wind power
generation demonstration

R&D on core technologies for polymer electrolyte membrane fuel
cells for improving performance and durability, and for reducing cost
through optimization of materials, components, and systems;

residential, transportational, and mobile fuel cell systems A GTLE Compact Fischer-

Tropsch 912 A (Compact - Assessment and forecasts of wind energy resources and wind

-R&D on materials, components, and systems of PEFCs (Polymer Fischer—Tropsch Reaction farm design

Electrolyte Fuel Cells) for residential cogeneration systems, electric o fgﬂﬁ?&"ﬁ?ﬁfﬁér- - Construction and operation of a wind turbine test site

vehicles, and portable electronic devices Tropsch Q%HAE@ Slurry - Basic design and analysis of grid-connected wind turbines
- Development of core technologies of electrodes, membranes, and C.@ 0 = Bubble Column Fischer-Tropsch - Installation and operation of demonstration offshore wind farms

membrane -electrode assemblies to improve performance and Ehﬁ'ﬁ'?‘ g:frce‘l'/‘:;;fypsrfg:}é’:b? Capaciy) - Development of low wind speed wind turbine blade

durability PR TS “'lil <15 bpd3 CTL BUE x%=
- Development of an optimal design and operational schemes of --Hh (3200;’2% T%ig:&‘:fcga”e'/dav-

pe (to be
PEFC stacks and systems = constructed in 2009))

- Training, education, and performance evaluations of PEFCs

s o

M FAHT
Synfuel Research

JIAE BEMRE HE7lE o2 SES M
Xl SHF S2 LRIV olHX|Z HEsks
H

Bt M8t Fischer—Tropsch HFS AJAE! gt
- e ot
A HZ2TX| HA (Fuel Cell Bus) = I‘—-I%I'g_ GTL 7|E 7HHE

4 x| An - 22X, BER S OLiX] HETH
(PEMFC Stack)

v 22l HEXX| XSkt
(Neighborhood Fuel Cell Hybrid Car)

R&D on different processes to produce synfuel from coal and

natural gas, and converting processes (reactors and catalysts) to

generate high-value-added energy from sludge and heavy ol

- Fischer-Tropsch reaction system development for coal-derived
synfuel production

- Gas to liquid (GTL) technology development

- Energy conversion process development (sludge and heavy oil) 15MWE S| (Wind Turbine(1 5MW)
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Solar Cells Research
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R&D on materials and devices based on silicon and chemical
compounds (I-lll-VI, 11-VI, CulnGaSez, CdTe, etc.) of solar cells

- R&D on solar cell materials and devices

- Development of amorphous-Si/microcrystalline-Si tandem solar
cells and amorphous-Si/crystalline-Si heterojunction solar cells

- Development of CIGS thin film solar cells by physical vapor
deposition and chemical processes

-Test and performance evaluation of solar cell materials and
devices

CIGS Evaporation

*

Mo Sputtering
1

Cleaning

i-ZnO/n-
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-
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A A2|Z Hiar X=8 CVD AlAE (Cluster Tool CVD System)

S4 AHO[M (Hydrogen Station)

S ARG
Hydrogen System Research
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R&D on hydrogen systems including catalysts and reactors for

hydrogen production as a future clean-energy source

- Compact natural gas reformers for stationary PEFCs (Polymer
Electrolyte Fuel Cells)

- Natural gas steam reformers and hydrogen supply systems for
hydrogen stations

- Reformers and Catalytic oxidizers for SOFC and MCFC

- Gas to liquids (GTL)

- Catalysts for hydrogen and syngas production
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A 2/E0 AAR B5

(Reformer System Module)

A E019} U HEER|

(Test Unit for Catalytic Membrane
Reactor)




Energy

Efficiency
Technology
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Cogeneration and Boiler Research

Industrial Combustion Technology Research
Automobile Energy and Environment Research
Electric Energy and Lighting Research

Building Energy Research

Waste Heat Energy Research
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Cogeneration and Boiler Research
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< 3T/h =EHEY A By
2 5% (3 T/h Fire Tube Boler for
Combustion Experiment)

A 145 59 AeiA FX| (High
Efficiency Regenerative Combustion
System)

<185 Hx iR 9 ISEER
(High Efficiency Reheating/Low
Pressure Carburizing Furnace)

SUALT [T

Industrial Combustion Technology
Research
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Automobile Energy and Environment
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and Hydraulic Linear Dynamometer)

A HIO|QCIH HEAIY X2 Biodiesel Demonstration Test Vehicles)
AA XISA GH| 2 BE7HA AIRAH| (Vehicle Fuel Economy and Exhaust Emissions Test System)
AAA I2EER| DME EH (Proto Type DME Truck)



A JHLE SRS W AARIO] MY
(Test of Developed Electrodeless
LLamp)

< RTF AAE] 25 FollAM9
S2} AIE (Electrodeless Lamp
System Operation in Temperature
Test Chamber)
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Electric Energy and Lighting Research
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Waste Heat Energy Research
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« 22129 (Green Building)

HEANson
Building Energy Research
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A I ETOZ Hwsty|

(LHP Heat Exchanger)

« A S5 AXHR| DOrying
Apparatus of Hot Air-Microwave
Combined)




Climate Change
Technology
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Greenhouse Gas Research

Zero Emission Technology Research
Air Pollution Research

Clean Coal Technology Research
Gasification Research

Alternative Fuels Research
Chemical Process Research
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Greenhouse Gas Research Zero Emission Technology Research
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« SAbZIA L COe Pi&E-R2
ZR| (Continuous Absorption
Apparatus for CO2 Separation from
Flue Gas)

A YEE pAHE
(Solar-Driven Photo/Biocatalytic
Hydrogen Production)

CH7 [2tA o+t
Air Pollution Research
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A 714 Sorbent 018 HH{7tA CO2
3433 (CO2 Capture Process by
Dry Sorbent)

<A D{HEEA] ZHASIAT
(Chemical-Looping Combustor)

4 ERSS ROF 24 EHE By

(CFB Co-Generation Boiler for RDF)
« SIAHIZIA M2lT | EEABAIA
(Integrated Test System for Flue Gas

Treatment Technologies)
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Clean Coal Technology Research
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A MEHTIASEER|

(Coal Gasfication Plant)

<A 17|15 7tAst HX|

(Waste Gasffication Plant)

<4 1237|7123 HA| (High
Temperature Air Brown Gasifier)
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Gasification Research
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Alternative Fuel Research
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< PVC R mE2Ag9] 2FHR|
(Screw Reactor System for the
Dechlorination of PVC Containing
Waste Plastics)

v IEX IV |2 SR Rat 5 2
HE (Demonstration Plant for the
Pyrolysis of Polymer Wastes)
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A 22T HRAE| (Olefin
Purification Apparatus)

€ 1x5 O|ARE A | (High
—— Purity Iso-Butane Production
s D Pon)

SISl
Chemical Process Research
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EforZToIT TR
Photovoltaic Research Advanced Solar Thermal Research
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A

E

A HZ0|UHX| Lafotea

(Zero Energy Solar House)

< HIYE g H 247 05
ASEA| (Certification Test Faclilies
for Solar Collector and Solar Water
Heater)

A 2HIY 7|8 ojo|aE AR
(Micro Fuel Cell for Mobile Devices)
< GT-FC 50|=2|= AIA-E 5kW
= SOFC HHAIAE! (5kW Class
SOFC Power Generation System for
GT-FC Hybrid System)

B ER MR FR|e
Solar Thermal Research Advanced Fuel Cell Research

EYE AR 2 7] o7 UME, TAE, FUE MH2Z AEs5E| A3 HHES,

— e Ee =9 al O|9-7|§01| o5t o APUTE, THMRE, Qi ArTRiE & HYIeE! Al

712 2 Moo} MBS S8t SN Jjaair AR ot g

— B FIT|/247] U AAE Msm - 2 Y32 HETK| Y

- SEAE IALH 23 2H/AAY A7 A 10KW Dish®! Za| Oish ~ ldletE A=K 4L

- J|Et WIS S|EEHIZ S MOFM7| AJAH! JHE 2 MSA[S Type Solar Concentra;torUOKW)) {3 m — QIS AZNX| HU-HZHX| M JlE UE
ool - FISSIAAYS 0185t OLIX] MAYAE Tia

Korea)

i El!

el "".‘

— e o o

A EfQLEUTALY = i L ]

(Building Integrated PV System) g ';1 ..'I-I g! 1 i’

<« PCS B i P

(Power Conditioning System
‘ " A Ri—iivd

Evaluation Facility)
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A HIO|C/H MAL AF AIAE
(80kg/%) (Bench Process for
Biodiesel Production(80kg/day))

« A4 DS o5t FElY
A FR] (Biological Hydrogen
Production Apparatus by Photo—
Synthetic Micro Organism)

A XZEwe| (Ground Loop)
| 4 HAH0|E SIEHT
. (Cascade Heat Pump)
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=

25t SIZA, PV(Photo—Volumetric), EHYEIZE 59| Xjof
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A 3L/ SIBE MU (Sulfur-lodine Hydrogen Production(3L/hr)






S=AM=EHT
Convergence Materials Research

OfuiR| - 82 3 Ltz 716 Salo] ofst OIRFTA Matala A
M, ARFK| AX Y DES/DHY ALAPIIS D2 TEE,
Chls ME2l Lh=TE 7l 2 Mus M2l Satad s
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- 23 Mete) S e spet

- MRS B2 U M2IEA LKA

- B2 220|E8 BANR HEIAT)

- L[S M2t} Li=3E 7le HE

A MAHEE 228 2F A OjMEE

(Membrane Module for Oxygen Production and Microstructure)

AA UEIHFS 018510 MZE SOFC/SOEC & S3XIKIM & HEX]
(Tubular Anode Supports Prepared by Extrusion Process and Single
Cells for Solid Oxide Fuel Cells and Solid Oxide Electrolyser Cells)
AAA ZURE HAHF/EEAA M2ie) SEAL

(Carbon Fiber/SIC Ceramic Composites for Ultra High Temperature)
AAAA ZEHIH E20|=8 HA/FelHR YA

(Carbon/Glass Fiber Composite for Wind Turbine Blade)

L AR
Nano Materials Research
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R&D on functional materials for the green environment and energy
resources, including inorganic membranes, adsorbent/sorbent,
inorganic aerogels/hollow spheres, environment-friendly
hiocomposite and thermo-/photo- electric materials and catalyst

-Inorganic membranes for CO2, H2 recovery and bioethanol
purification

-Honeycomb made of inorganic sheet having nanoporous
adsorbents for VOC abatement or dehumidification

- Inorganic aerogel and hollow sphere for thermal insulation

- Environment-friendly biocomposites

- Nano and photo-luminescent phosphors for white LED

- Catalyst and microreactor materials

A 010|532 SIHHAT| (Micro-Catalytic Combustor)
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A O[AIZIEIA 22|12 22|9f 25 (Membrane Module for CO2
Separation)

A 2218 SR (Thin Film Luminescent
Phosphors)

AA U= ME20A (Nano Cellulose)
AAA 27t ojoj22 2Y (Siica
Aerogel Powders)
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A S10|E2|E XIS 345V =1
S AR W3 345V
Supercapacitor Bank for HEV)
AA SIREX| KSR $AMA 74
2t (Hydrogen Sensor for Fuel Cell
Vehicles)

< ELE S2H % EL ARt

(EL Phosphors and EL Devices)

A CIHXKSR} DPF 712&A| A Z2tE 313 289 248K 25 (Hydrogen
(DPF Heating System for Diesel Automobile)  Purification Module Using Palladium Alloy

Composite Membranes)

« BIEY AR USY EfUTX] 74 (Transparent Dye—Sensitized Solar Cell)
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The Russian Korean Cooperation Center for Energy and Environment Technology was established in Moscow in 1994. It aims at acquiring fundamental and
advanced technologies that have practical aspects for research and industrial use. For that purpose, Russian scientists are invited into joint research, and the
sharing of research facilities and equipment is promoted. The center, as a legal entity established in Russia, has played a pivotal role in promoting R&D in
energy technologies
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Technology Transfer and Testing and Evaluation
for Energy Technology

MBI

Technology Transfer
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The Technology Transfer Center aims to promote dissemination of
energy technology by the transfer and commercialization of
technology developed by KIER, also by the business incubation for
energy technology companies and the provision of training and
education programs as well as the distribution of energy technology
information

- Management of industry . academy . institution consortiums for
technology development, and enhancement the competitiveness of
promising small-and-medium-sized companies

- Evaluation and transfer of energy technology, consulting on local
energy development plans, etc.

- Business incubation for knowledge-intensive companies in the
energy technology sector

- Provision of training program to develop human resources in the
energy technology sector

- Operation of an information center to disseminate information and
knowledge on energy technology

AdsErt

Testing and Evaluation for Energy Technology
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The Testing and Evaluation Center for Energy Technology was
established and is currently in operation for the standardization and
globalization of energy technology through the integrated
management of performance testing and evaluation functions on
energy equipment and technology with energy related testing and
analysis (previously carried out by KIER); thus, it promotes efficiency
and establishes the basis for a research center specializing in
performance testing, certification and evaluation

- FE-SEM (Field-Emission Scanning Electron Microscope) analysis

- Chemical analysis and calorific value analysis of gaseous, liquid
and solid fuels, and testing and analysis of heavy metals in ash

- Performance testing and evaluation on energy-related materials
and technologies on energy conservation, energy environment and
new and renewable energy

- Operation of the international testing laboratory accredited by
KOLAS (Korea Laboratory Accreditation Scheme) and KS A ISO/IEC
17025
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Jeju New and Renewable Energy
Research Branch

- Kol x| SR |X] F=

A MOILIR] 2Ok BXIHT U MS SIAAS S8 A

A
T

U= HAIKIE Y S AL HF=0l F=510 A - T

ML

UX| 71e7i, 252ttol| 7104

 THYORIe] MEASIS S5t HnzniEol MSE
- SO ARIEED K|z FE0l o

- MoAX| mexE

- MoUR7 & SETAI

= r=r=r=

\ =

The Jeju New and Renewable Energy Research Branch was built with the aim
to carry out research and disseminate energy technology at the same time

- Demonstration of energy technology in the field of new and renewable
energy, and through the demonstration, improvement in research results is
expected ™
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Fuel Cell Core Technology Research Center
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Fuel cell education and research center with core equipment and areas.
Experts training and enterprise support for resolving the technical
difficulties of fuel cell industry

- Training experts and enterprise support
- Education and enterprise support hub
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Silicon Solar Cell Core Technology Research Center
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Reeducation for industrial manpower by infra-structure construction of
silicon solar cell/module core-equipment and industrial support by
collaborative technology development

- Development of educational program for professional manpower
education

- Development of crystalline silicon solar cell fabrication technology for
future preparation
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The BCTC’s mission are the core industrial biotechnology development,

training and education of human resoureces in the following technologies

- Biofuels (biodiesel, bioethanol, biosynfuel, solid biofuels)
- Biogas (anaerobic digestion, LFG development)
- Utilization of woody biomass (resources, bio-CHP, wood boilers etc.)
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Solar Thermal Technology Research/Training Center
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The mission is to improve the solar thermal technologies through
education/training and technical consultation for solar thermal industry

- Education of solar thermal engineer

- Technical training

- Technical support and consultation of solar energy industries

- Development of professional manpower education and e-learning
system
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Wind Energy Technology 21C Frontier R&D Program
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