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Message from the President
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Green technology, that is about energy and environment, is a leading ind
everybody’ s life in the 21st century.

Energy consumption has recently shown a dramatic increase wit evelo
emerging countries such as BRICs since industrial growth is indispensably coug
a strong energy demand. This phenomenal rise in energy consumptia-n causes su

changes in energy supply and demand, creating energy security i S in
countries of the world.

Furthermore, the desperate reality that fossil fuels we heavily depend on are
and causing global green house effects at the same time, demanding us to deve
energy efficient technologies and exploring new, safe, and sustainable energy resources.

The Korea Institute of Energy Research founded in 1977 foresaw this globe nd
energy, preparing for energy challenges by making efforts in developing clean &
efficient energy technologies and alternatives with significant achievements. -

The KIER will make steady strides in developing and innovating energgl tech
a leading energy technology R&D body, heralding the national developm

“Low-carbon and Green-growth,” creating national wealth and impro
life for the people.
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The KoreaIngtitute of Energy Research,
aleading green energy R& D establishment
to realize the nationa devel opment goal of

“Low Carbon, Green Growth.”
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Total : 362 persons
As of October, 2010

e

Research Scientists
and Engineers

321 88.7%)
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Personnel

41 11.3%) B u d g Et

Administration Staff

Total : 147,063

unit : Million won

As of October, 2010
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Revenue from
R&D Contracts

80,500(54.8%)

yRaca

64,163 43.6%)

Government
Contribution
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The Korea Institute of
199111 o Energy Research (KIER)
RO X7 & SFA
The Korea Institute of Energy
1981 1 o Research (KIER) established
stRsaxiRInA
KERI and KIGAM merged to become
the Korea Institute of Energy and Resources (KIER)
19803 ©
2SI XA A
KIEC renamed the Korea Energy Research
Institute (KERI)
19778 @

stama|AEeTA Y
The Korea Institute of Energy
Conservation (KIEC) established
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« Ef¥ZHSL Photovoltaic Research

« AZMX|HT Fuel Cell Research

« A0 XS Hydrogen Energy Research

« H}O|20f|L{X|H Bioenergy Research

« )Y - X|¥H Solar Thermal and Geothermal Research
o SEHETATL Wind Energy Research
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Photovoltaic Research
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(Silicon Thin Film and CIGS Thin Film Solar Cells)

R&D on silicon solar cells, silicon thin film and
CIGS thin film solar cells, dye-sensitized solar
cells, PV modules, BIPV modules, PV PCS, PV
systems, certification test and performance
evaluation of PV components, and PV
manpower training program

+R&D on silicon solar cells, PV modules and
BIPV modules

+R&D on silicon thin film and CIGS thin film
solar cells

« R&D on dye-sensitized solar cells
+ R&D on PV power conditioning system (PCS)

« International standardization for performance
test and evaluation of PV components

* R&D on diagnosis and user-oriented design
of PV systems

* R&D on future-oriented mini-grids and
energy supply network technologies

» PV manpower training program development

» Test and performance evaluation of L

solar cells materials and
devices
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New and Renewable Energy Technology
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Fuel Cell Research
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The major goal of the Fuel Cell Research Center
is to develope fuel cell core technologies for
improving performance and durability and
reducing cost through optimization of
materials, components and systems for
residential, transportational, distributed, and
mobile applications

* R&D on materials, components and systems
of fuel cells for cogeneration systems, electric
vehicles, portable electronic devices and

auxiliary power systems

»Development of core technologies of
electrodes, electrolyzers and membrane-
electrode assemblies to improve perfor-
mance and durability

s Development of optimal design and inte-
gration schemes of fuel cell stacks and
systems

= Training, education and performance evalua-
tion of fuel cells
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Hydrogen Energy Research

ol H™EAEXIQ 4 MMZ 250, stMHZ JHED R&D on key technologies for hydrogen
SHHE St +4 ME Ji= JHY, siY 20te] syl 4 production via fossil fuel reforming and water
7l B S ALY i splitting
AN AHOIME RMAHJIA AZ7| A 24 HX ZZ « Hydrogen production system with natural gas
JNEN=/ T steam reformer

CHOTIA 0|2 158 ZHWE 2|mH AJARI Jigt « Compact fuel processor for stationary PEMFC
- MCFCE 7#Al7| & ZnjoiA 7| 7Het (proton exchange membrane fuel cell)

« Reformin | n Iytic oxidizer for
. MOITFAZHE| QO AIAL efo g catalysts and catalytic oxidizer fo

MCFC (molten-carbonate fuel cell)

-  Syngas production technology for GTL (gas to
- BN £AMZE TS (S| 3, slo|E2le-8 37, liquid)

« Catalysts for hydrogen and syngas production

PR ANE JIEAHT (PEM 286, 224357 « Thermochemical water-splitting for hydrogen

Tafl, il SHHS) production (sulfur iodine, hybrid sulfur, solar
s NY/ME E4ELH I IsST thermo-chemical, thermochemical methane
21817 AAR|E 7|97 (5l0|EE|E £ 25l ZX) refor-ming, and other processes)

+High performance electrolysis system for
hydrogen production (PEM electrolysis, high
temperature electrolysis of steam, alkaline
electrolysis)

» Hydrogen storage evaluation system

«Advanced CO2-free hydrogen
production system (hybrid
water-splitting process)

. Stagiy

New and Renewable Energy Technology
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Bioenergy Research

S, Al=d Ho[RuiA E= RIIY HIIZZRH S
OUXIZ CHAE & QU= HIOIR UY(REH L= EEY),
TIAMIE, 4) E= AYHAZHIOIQCE, HIO|R0ES,
BiL) S CHAlOILAXIES] it R & J|& 7He

- BOLRCIZ A 2 0]
- BN 012 M2l
-2 ofEre MM Tk
L2718 HiZel B7lAst via

- HIO|QOHA EE&H 7tASE A Jl&

R&D on production and utilization of various
energies (methane, bio-diesel, bio-ethanol,
hydrogen and synthetic gas) from biomass,
including organic wastes and lignocellulosic
biomass, using thermochemical and/or
biological technologies

« Bio-diesel production technologies

+ Biological production of hydrogen using solar
energies

«Ethanol production from lignocellulosic
biomass

«Biogas utilization using anaerobic co-
digestion

« Gasification, pyrolysis, and combustion of
biomass
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Solar Thermal and Geothermal Research
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. _ e solar thermal energy, geothermal energy and
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«Solar thermal system technologies and
application technologies for building and
industrial use

« Solar thermal power generation and solar
thermochemistry

*Performance test of solar system and
components

» Hydropower systems and technologies

» Geothermal and unutilized energy system
technologies and heat pump technologies

«Establishing map of renewable energy
sources

< 10kW2 Dish® Z&XX| (Dish Type Solar Concentrator(10KW)
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Wind Energy Research
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R&D on wind turbine system and elements
development, wind resource assessment, wind
turbine system performance test, wind farm
design and maintenance and especially
offshore wind power generation demonstration

« Development of next-generation low wind
speed and advanced load reduction blade
technologies

+ Development of wind turbine controller

+ Assessment and forecasts of wind en_e_r_g'y" ==

resources and wind farm design

« Construction and operation of a wind turbine
test site

« Inland and offshore wind farm performance
and evaluating technology development

« Basic design and analysis of grid-connected
wind turbines
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v 15MWE SHLX7| (Wind Turbine(1.5MW)
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Greenhouse Gas Research
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(Continuous Absorption Apparatus for CO2 Separation from Flue Gas)

Carrying out research on capturing carbon
dioxide from industries and energy-related
sources for mitigating climate change. Core
technologies include various types of post-
combustion CO:z capture technologies, pre-
combustion CO:2 capture technologies, oxygen
production technology for oxy-fuel combustion
and the chemical looping combustion
technology

+CO2 capture technology from flue gases
(liquid sorbents such as amine, ammonia and
promoted K2COs, dry sorbent, etc.)

+ CO2 capture technology from the shifted
syngas (membrane, ionic liquid, dry
adsorption, absorption etc.)

« High-purity oxygen production technology
for oxy-fuel combustion (ion transport
membrane, ceramic auto-thermal recovery,
chemical looping cycle, etc.)

* GHG emission reduction technologies from
various industries (chemical industry, steel
making industry, cement industry, etc.)

« Establishing guidelines on country-specific
GHG emission factors

Climate Change Technology
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Clean Fossil Energy Research
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Clean Fossil Fuel Research Center are
developing our own technologies to convert
fossil fuels such as coal, natural gas and
unconventional oils (oil sand and oil shale) to a
cleaner form of fuel to ensure energy security
of Korea

« Coal upgrading (deashing and drying) and
coal gasification

« Coal gas cleaning and coal liquefaction (CTL:
coal-to-liquids)

» Compact Fischer-Tropsch reaction system for
gas-to-liquids (GTL) application

» Upgrading unconventional oil sources; oil
sand and oil shale

*Process development of gas separation,
storage and transportation using gas hydrate
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Wastes Energy Research
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Development of core technologies to produce
alternative fuels through the conversion of
various kinds of combustible and organic
wastes into energy by enviromentally friendly
treatment methods

« Technologies for the pyrolysis and dechlori-
nation of polymer wastes

*Technologies for the preparation and
combustion of RDF (refuse-derived fuel)
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« 420j{X|H7 Building Energy Research /
MASEHT Industrial Energy Efficiency Research

HISE2|AXHT Reaction and Separation Materials Research’
HEXAAIIHT Energy Conversion and Storage Research
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Building Energy Research
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R&D on energy saving technologies for buildings,
including a building envelope, HVAC (heating,
ventilating, and air conditioning), control systems,
and convergence technologies

R&D on highly efficiency innovative lighting
application using new light sources, distributed
generation power and advanced power electronics
R&D on cogeneration system, energy network (DHC
and CES), boiler, burner system and heat exchanger
aiming at high energy efficiency and low pollutant
emission

« Green building and low energy building technology

- Integrated design measures of sustainable building
systems and air conditioning system technology

- Evaluation of green buildings, building energy
rating systems, window performance test, energy
efficiency and performance testing of electric
equipment

Energy Efficiency and Materials Convergence Technology
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Industrial Energy Efficiency Research
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Energy Efficiency and Materials Convergence Technology

od S
HISEelAXlS S ARH AT
Reaction and Separation Materials Energy Conversion and Storage
Research Research
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< 7|HIE22/E2E 0|2 EM T|HE2|et Jhet R&D on ionic conducting ceramics materials and gas « M7|skE oIUXINEE 7|1
2 Mt 7S Ze| and liquid separating materials FR97| THAK Y HY/HUAN Ji

. MO} BB U AIZ|EA| O|LIXIAKY JHet R&D on advanced cherr_ucal reaction and separation MM 2 OIMZERMEMS) 712

ou _ P materials and technologies for realizing a new energy . o N
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P AR X TE W AIAY S
. Olo|Z 20} o qx[ZAeIT «lonic conducting ceramic membranes for gas

OO

separation and reaction

4

« O|AISIEFA /AN /H El2 Ha|= 95t 7|54 ) ) o
OIISIERL/+A/H0I0IEE E2IE #7! 7ISE « Ceramic candle filters for CTL (coal to liquid) and

=2 IGCC (integrated gasification combined cycle) plant
RN o I « Fiber reinforced ceramic composites and Si-based
- SHAZISH Hio|2 SeiAM 2 287 energy materials
HeEOf(HEMA 2 JjREE 5) MHE 2 E0jEE 7| - Simultaneous chemical reaction and separation
M| process

- Hydrogen storage materials and system R&D on electrochemical energy storage, photo-
« Microwave energy process electrochemical conversion of solar energy,

electrical and electronic materials, and ribbon

Inorganic membranes for COz, Hz recovery and
wafer for future energy

bioethanol purification

+ Inorganic aerogels and hollow spheres for thermal « Electrochemical energy storage materials and
insulation devices

« Environment-friendly biocomposites «Organic/inorganic hybrid photo-electric
materials and luminescent materials and
devices

« Sensors and MEMS (microelectromechanical
systems) technologies

+Development of poly-silicon and ribbon
wafer for solar cells

« Nano-structured catalysts and reactors for catalysis

CUANEE 228 25 3 0
(Membrane Module for Oxygen Production and Microstructure)
A 202 BHAHR/ESIHA M2 SSA]
(Carbon Fiber/SIC Ceramic Composites for Ultra High Temperature)
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The Energy Policy Research Center, which
boosts the central R&D institute’s stature
leading the national development vision of
'Low-Carbon Green-Growth’, carries out the
establishment of the institute’s initiatives and
mid and long term R&D plans, and the
national energy and environment policies

« Establishment of the institute’s vision and
management goal and strategies

« Establishment of management strategies,
mid and long term development R&D plans

* Energy policy research and analysis
« Support for national energy policies
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Technology Transfer
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The Technology Cooperation Center aims to promote
dissemination of energy technology through
technology transfer and commercialization of
technology developed by KIER, also through 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

31
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Testing and Evaluation for Energy Technology
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The Testing and Evaluation Center for Energy
Technology carries out testing, inspection, analysis
and evaluation of energy related equipment and
technologies. It also performs Korea Laboratory
Accreditation Scheme

*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 accredi-
tation scheme) and KS A ISO/IEC 17025
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To enhance the international research capacity of
KIER, the International Cooperation Team carries out
the following activities: First, it supports research
activities and networking with international
organizations and overseas energy-related research
organizations; second, it develops and fosters
methods of utilization of research facilities and
manpower between KIER and overseas research
organizations; and third, it builds and supports the
operation of overseas centers for cooperation.

» To support the activities of KIER in international
organizations including IEA, APEC, IPHE, CSLF

« To support the establishment of cooperative bases
with overseas energy-related research institutes

« To support researcher exchange programs

@Canada

OUSA

Korean Russian Cooperation Center for
Energy and Environment Technology
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The Korean Russian Cooperation Center for
Energy and Environment Technology was
established in Moscow in 1994. It aims at
acquiring fundamental and advanced tech-
nologies that have practical aspects for research
and industrial use. For that purpose, Russian
scientists are invited for 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.

@ Brazil

@Finland

@Belarus
O UK @Netherlands

@ Germany

Belarus

« Heat and Mass Transfer Institute of National Academy of
Science of Belarus (HMTI)

Brazil olibya  @Egypt
- College of Agriculture, University of Sao Paulo
@ Saudi Arabia

Canada

« Canada Center for Mineral and Energy Technology
(CANMET)

- Ecole Polytechnique de Montreal

« National Research Center, Institute for Fuel Cell
Innovation

China

« Institute of Nuclear and New Energy Technology,
Tsinghua University

« Institute of Coal Chemistry, Chinese Academy of Sciences

» Guangzhou Institute of Energy Conservation (GIEC)

« North China Electric Power University

« Southwest Research and Design Institute of Chemical
Industry

Chinese Taipei
« Industrial Technology Research Institute

Egypt
- Egyptian New and Renewable Energy Authority

Finland
« Technical Research Center of Finland (VTT)

Germany

» Microstructure and Properties of Materials, Institute of
Energy Research(IEF-2), Research Centre Julich
« Deutsches Windenergie Institut, GmbH (DEWI)

ndia

« Bharat Petroleum Corporation Limited (BPCL)

« Central Salt and Marine Chemicals Research Institute
(CSMCRI)

 Maharshi Dayanand University
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@Russia

@ Mongolia

« National Institute of Technology, Karnataka (NITK)
« Panjab University @Japan

@®China

Japan
» National Traffic Safety and Environment Laboratory

« Kyushu University @ Chinese Taipei
@ India

Libya
» National Authority for Scientific Research/KONES

Malaysia @ Malaysia
» Malaysian Palm Qil Board (MPOB)

Mongolia
» Mongolia International University (MIU)

Netherlands
« Energy Research Centre of the Netherlands (ECN)

Russia

- Federal State University, Enterprise Central Research
Institute of Structural Materials,PROMETEY

» Moscow State Institute of Alloys and Steel (MISAS)

» N.D. Zelinsky Institute of Organic Chemistry (ZIOC),
Russian Academy of Science

« St. Petersburg Scientific Center (SPSC), Russian Academy
of Science
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» TMAS Group/KONES

UK
« School of Engineering of Cranfiled University

USA

» Michigan State University (MSU)

« National Energy Technology Laboratory (NETL), DOE
« University of South Carolina (USC)

» Underwriters Laboratories (UL)

Others
« Organizacion Latinoamericana de Energia (OLADE)
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These centers, established with the funding and support from the Ministry of Knowledge and Economy, are
aimed to develop core technology and train workforce needed by each sector of industry and also to proved

technological assistance for companies in need.

Fuel Cell Core Technology Research
Center

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

» Workforce training and enterprise support
+ Education and supporting hub for enterprises

Silicon Solar Cell Core Technology
Research Center
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Re-education 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

Bio Energy Core Technology Research
Center
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The BCTC’s mission is to develop core industrial
biotechnology and train and educate workforce in
the following technologies:

« Bio-fuels (bio-diesel, bio-ethanol, bio-synfuel, solid
bio-fuels)

* 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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Its mission is to improve the solar thermal
technologies through education and 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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Carbon Dioxide Reduction and
Sequestration R&D
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R&D supported by the 21C Frontier R&D Program of
the Ministry of Education, Science and Technology
to develop innovative energy efficiency improve-
ment and CO: sequestration technologies, in order
to actively deal with the United Nations Framework
Convention on Climate Change and Kyoto Protocol

CO2 reduction technology

» New petrochemical process development

» New energy saving materials development
+ Unused energy recovery

CO2 sequestration technology
» CO2 capture
 CO:z storage and conversion

Hydrogen Energy R&D
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R&D supported from the 21C Frontier R&D Program
of the Ministry of Education, Science and
Technology to produce, store and use hydrogen,
which is an important clean fuel and energy carrier,
and which is available for existing energy systems,
to reduce dependence on oil and environmental
pollution

« Hydrogen production technology
 Hydrogen storage technology
» Hydrogen powered generation

*Hydrogen technology evaluation, policy and
assessment
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The Jeju New and Renewable Energy Research
Branch was built with an 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 is expected to bring
improvement in research results

* Experts trained at the branch
» First-hand experience offered
» Awareness program offered
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