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Message from the President
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Energy and the environment will not only be important industrial fields in the 21st century but
people’s living conditions will also be directly affected.

Energy consumption, which inevitably increases with the industrial development of nations, is
growing rapidly because of the newly developing nations, including BRICs. That causes the
rapid change in the global energy supply and demand system and energy is emerging as the
important factor in national security that may determine the very existence of nations.

Nations seek to develop more efficient energy use technologies and new energy sources, which
are safe and sustainable, because of finite limits to fossil fuel supply and problems of global
warming caused by fossil fuel consumption.

To secure a stable energy supply that will determine national
competitiveness in the 21st century, the Korea Institute of Energy
Research (KIER) has been carried out R&D on energy technology
development for economically efficient use of energy, clean energy,
and new energy sources for more than 28 years.

KIER, the nation’s sole research institute specializing in energy, will
continue to strive to fulfill its mission of resolving nation’s energy
issues in the 21st century by continuing to develop a variety of
energy related technologies and by contributing to the establishment
of national energy policies.

Ik-Soo Choi, Ph.D.
President
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Overview of the Institute
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Mission

c HUATEHFT B2 A HUX|7|E i & &2[H 0|8 oI+
Carry out R&D on energy technologies development and rational use of energy as the nation's
sole energy research organization

- T/IEY[HoEM AT YIS M |s e AR of T
Optimize research accomplishments to contribute to the development of science and

technology, and to support national energy technology policy as a government supported
organization

- RUSSMH[AT|HOZN HFH IS HESIstol ZRUIZH| Hefol| 7|of
Contribute to national economic development through transferring R&D results to industry as a
public organization

H| ™ Vision
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The research institute pioneering tomorrow's energy technology

elpelelol  Ix giuslel  DMRE  olyo| Wy 4
deztEs SEHOg AWHE R Jesd M
Concentrating on Responding promptly Promoting Stimulating the

selective research
areas

to changes in the
international energy
situation

customer-oriented
R&D

research environment
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History
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1991

2001 |
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The Korea Institute of Energy Conservation (KIEC) established
St SRR A2 BT JHH

KIEC renamed the Korea Energy Research Institute (KERI)
shRERIPoIPA WE

KERI and KIGAM merged to become the Korea Institute of
Energy and Resources(KIER)

SHoLR|7 S el T UE
The Korea Institute of Energy Research (KIER) established

SRR 7|z TR Z 7| HEE B
The Korea Institute of Energy Research (KIER)
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Organization

SEEHY

Public Relations and International
Cooperation Division




ol 3 Personnel

AP =3
Research Scientist and Engineer
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Administration Staff

715
Technician and Assistant
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kA=l [EPN I
High Efficiency Energy Research

50| AR A FHIE

Transportation Energy Research Center

H7| - ZHATHIE

Electric Energy and Lighting Research Center
NESNEST

Advanced Combustion System Research Center

0| 20| LA K| A T4IE]

Unutilized Energy Research Center

I 0| SA T HIE]

Waste Heat Utilization Research Center
U - 2 A7
Cogeneration and Boiler Research Center
A=A THIE

Building Energy Research Center

12

il Filos

{8 o) MMM \% ‘ g



TS| L X A7 HIE
Transportation Energy Research Center

H7| - ZHATME
Electric Energy and Lighting Research Center

Research on high-efficiency and environmentally
friendly vehicles and transportation policies to
contribute to national energy security and to reduce
greenhouse gases and air pollutants in the transportation
sector

- Technological policies related to energy and the
environment in the transportation sector

- Key technologies for next generation environmentally
friendly engines and vehicles

- Application technologies for environmentally friendly
fuels in next generation vehicles

- Performance evaluation of vehicle fuel-economy and
exhaust emissions

A ZEHERSA Y
(Research and Development of Environmentally
Friendly Vehicle)

A ZZEEIQ| CHP & GHPE JtAIE
(Prototype Gas Engine for CHP and GHP)

H7|0lI%] o|S=2oloilM 28] 23t oLR] Hefol Tis
2 I71E ASI L U1, A2 oll= ZHO|LX|S| HtS ffaHA

k=3 =SSl

Research on energy conservation technology for
improving efficiency in the electric energy sector and
especially, high-efficiency innovative lighting
technologies

- Ballast technology for electrodeless fluorescent lamps

- Power conversion technology for fuel cell/battery
hybrid systems

- High power technology of white LED light sources

- Energy efficiency tests of electric equipment

A 10kWE AZTR| ABLE QIE{H|0|A ZHH{E

=535

(Interface Converter for 10kW Fuel Cell Stack)

AE 2T YT AARIO] Al
(Test of Developed Electrodeless Lamp)



AUH LA AR A THIE

Advanced Combustion System Research Center

A DHSHEIIHZ A 5
(Energy Saving Forging Furnace
and Flame)
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High Efficiency Regenerative Combustion System)

R&D on advanced combustion technology to enhance
energy efficiency and to reduce atmospheric pollutants
and greenhouse gases related to combustion systems
such as industrial furnaces, boilers, incinerators, fuel
cells, and gas turbines

- High efficiency and low NOx burners and intelligent
control systems

- High efficiency forging reheating furnaces

- Low pressure vacuum carburizing heat treatment
furnaces

- High temperature melting combustion and incineration
technology

12
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0| &-Z0f| LA X| A7 4HIE]
Unutilized Energy Research Center

H 0| S FHIE
Waste Heat Utilization Research Center
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R&D and commercialization of environmentally friendly
energy transforming and recovery technologies using
unutilized energy generated in large quantities in
industrial factories and in urban areas

- High performance heat pump systems using river
water as a heat source

- Ground coil technology for geothermal heat pumps

- Waste heat recovery technology from engine exhaust
gas

- High temperature water-making technology with
GHP(gas engine driven heat pump), using industrial
waste heat sources

A IS SHTAAY

(2-stage Heat Pump System)

(Geothermal Heat Pump)
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R&D on heat pipes, high efficiency heat exchangers,
and heating and cooling facilities using waste heat
discharged from industrial processes and
environmentally friendly dryers

- Heat pipe technology for heat sinks

- Micro channel heat exchanger technology

- Heating and cooling technology by waste heat
utilization

- High efficiency drying technology

A FZ S|Enjo|Z 5| EAT

(Loop Heat Pipe Heat Sink)

e R EINES
(Waste Heat Recovery Type Drying System)
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Cogeneration and Boiler Research Center

218171201 7 HIE]
Building Energy Research Center

Wik 9 K Beei2] Sof
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L PIE

R&D on cogeneration systems, boilers, heating and
cooling facilities, and low pollutant combustion systems
to enhance energy efficiency and reduce pollutant
emissions

- Cogeneration systems and evaluation

- DHC(district heating and cooling) and CES(community
energy supply systems)

- Boilers and combustion technologies

- MEMS(micro electro mechanical system) technologies

«3Th =SB o4Alg Be
(8 T/h Fire Tube Boiler for
Combustion Experiment)

A DJO|AZE{E] P W AR
(Microturbine Cogeneration System)
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Research for improving efficiency of utility systems and
the envelope of buildings, in addition to research on the
technologies for EMCS(energy monitoring and control
system) and green buildings

- Optimal control, management and FDD(fault detection
and diagnosis) technology for smart buildings

- Evaluation of green buildings and building energy
rating systems

- Integrating technology of envelope systems

- Testing and auditing performance in buildings and
windows

JziE »
(Green Building)

A EO|HX| AE
(High Efficiency Energy Building)
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Fossil Energy and Environment Research

2I3YATHEH

Thermal Process Research Center

HEol|Ax| A HIE

Clean Energy Research Center

57| 204| LA x| 3 HIE

Wastes Utilization Research Center

22| SY A THIE

Separation Process Research Center

HHZ}AR (7| & T HIE]

Flue Gas Treatment Research Center

CH7 | et 3 7HIE]

Clean Air Research Center
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B S H o THIE]
Thermal Process Research Center

HE| A XA ME
Clean Energy Research Center
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R&D on the development of environmentally friendly
thermochemical conversion processes for low quality
hydrocarbon fuel to produce hydrogen and combined
heat and power

- Process development for manufacturing syngas and
recycling raw material from combustible waste
gasification

- Development of gasification processes from refinery
residues, coal, or natural bitumen and syngas
utilization systems

-Development of thermochemical conversion
processes for biomass

- Preparation of emulsion fuel and micro-encapsulation
technology

< H7 |27t 25|
(Waste Gasification Plant)

< IGCCE 2RE ME 71231 TR
(Entrained-flow Coal Gasifier for
IGCC)

21M7| M7 17|12 35517| flstof CIYeE H=2RIS ARRS
O|2f zero-emission 1&& HMM|L{X| MMEHE Jjets

SE A 5 U 24712 ol st ot 43

- S2HSE HME E[EIH of LR AR

R&D on elemental technologies for innovative ultra-
clean coal energy plants producing electricity and
value-added energy products in order to cope with the
situation of high oil price near future

- Syngas clean-up in a hot gas desulfurization process
of IGCC(integrated gasificiation combined cycle)

-CO=-NOx free chemical looping combustion
technology

- Titania nano-coated particles for removal of pollutants

- Design technology of circulating fluidized bed
combustion boilers for coal and RDF(refuse-derived
fuel)

NOx-free Oi&|z=2t4| p =

TIA ALER|

(NOx-free Chemical Looping
Combustor)

v Lab-scale &35 &t5}7| 453 HA|
(Lab-scale Fluidized Bed Chemical Vapor Deposition
Equipment)
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Wastes Utilization Research Center
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A T ESAE AES YR

(Apparatus for the Pyrolysis of Waste Plastics)

Ciefst SR H7 |22 edRIetH 22 X2(otHA iAo
X2 3la=317| 2t sl pe

R&D on core technologies for renewable energy
recovery from many kinds of wastes using
environmentally friendly treatment methods

- Process development for production of high-quality
fuel oil from waste polymeric materials

- Submerged quench incineration for toxic liquid waste

- Elemental technologies for environmentally friendly
treatment of polymer waste

- Preparation and combustion technologies for
RDF(refuse-derived fuel)

A DA 7| 20| dEolFEt AlE ZUE
(Pilot Plant for the Pyrolysis Liquefaction of Polymer
Wastes)
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DA |ERRE ISR F MMS 2I5t AT1E AIHEUE
(Prototype Bench Unit for Production of Fuel Oil from Plastic Waste)
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Separation Process Research Center

{7t AR 27| = M
Flue Gas Treatment Research Center
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R&D on the development of separation and reactive
separation technologies for the oil refinery,
petrochemical, specialty chemical, and bio industries

- Petrochemical(ethylene, propylene, butene-1,
isobutane, hydrogen, etc.) separation technology

- Greenhouse gas(carbon dioxide, methane, etc.)
separation and recovery technology

- Reactive separation process(acetate reactive
distillation, water gas reactive adsorption, etc.)
technology

- Basic chemical material(mesoporous adsorbent and
catalyst, olefin selective adsorbent, white LED
material, etc.) technology

<« HEIVIAZEE eS| SE o3
Extay|
(Pilot Plant of Adsorptive
Methane Recovery from LFG)

< S2E Frdy|
(Olefin Purification Apparatus)

-BHOIEHE S S HiZtA 2| =8 S TIE N
|

=
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R&D on advanced clean-up technologies for removing
toxic gases(SOx/NOx, HAPs, etc.) generated by
stationary and mobile combustion units

- Development of flue gas desulfurization and hybrid
systems for flue gas treatment

- Simultaneous control technology of SOx and NOx
using functional oxidizing agents and activated
carbon fibers

-Development of CO: capture process in pre-
combustion systems using chemical sorbents

- ITM(ion transport membrane) module and system for
producing high purity oxygen at low cost

v SATIARE UHelR HE
EbS}/AA Al AE|
(Carbonation/calcination
Experimental Apparatus for
Producing Power Generation

v HiZIA 25 X2 A|AE
(Multi-pollutants Treatment

System) Fuel from Syngas)




CH7 [t AT A E
Clean Air Research Center

> BE17| A5 E0)| O|FF Lt IR} M| ZEA|
(CVD Nano Particle Synthesis System)

» L= M R0{2HA| SEM ALZI
(SEM View of Nano-fibe
Filtration Media)

STRHolA BiE=|= DX F2 O | 2GS H | HES
Z[CHEH R[S | l5tof crefeh ZEPDHE H 2iEd 7|22

Toll 7 | 2E=E H7H7 =0l ChEt o7t =

-HTEE NgE Y SeIs ol Vg
-2 ¥E Hls A A RES Vs

R&D on industrial filters for particulate matter, and
abatement technologies for volatile organic compounds
and hazardous air pollutants, in order to minimize
emission of the particles and major air pollutants
discharged from industrial areas

- High efficiency and multi-function technologies for
dust filters

- Nano-sized pore materials and their applications for
environmental purification

- High efficiency hybrid filtration systems for removal of
fine particles and gas-phase mercury

- Hybrid oxidation systems with volatile organic
compounds concentration and vortex/regenerative
technologies

A OMPHX|Qf TtAgt 2 SAIK2|EA|
(Gas-phase Mercury and Fine Particulate Removal System)
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Advanced Energy Materials Research

O LA K[ xH 247 MIE

Energy Materials Research Center

7| ST 2 THIE]

Functional Materials Research Center
Z0f S A FHIE

Catalyst Application Research Center
MM 27 24 Tl E

Sensors and Materials Research Center
O|LAR[EH 3t - X ZATAIE

Energy Conversion and Storage Research Center
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Of[LA K[ 2H = T HIE

Energy Materials Research Center

7 s EATAH

Functional Materials Research Center
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R&D on ionic conducting ceramics for electrochemical
devices, high temperature structural ceramic materials
for clean and efficient energy application, and high
functional ceramic nano-coating technology

- lonic conducting ceramics for gas separation and
reaction

- Novel solid electrolytes and electrodes of IT-SOFC

- High functional ceramic nano-coating technology

- Ceramic composites and multi-functional energy
materials for extreme environments

A MDHZER 2|2 2E Y 0T
(Membrane Module for Oxygen Production and Microstructurer)

™M
=

A EB-PVD ZE FA| 9 ZrO7} ZYEl CIRITI =L
(Coating Equipment of EB-PVD and Coated D|ese| Engine Valve with ZrOz)

R Y 0IHoILIR| 7120 Slel B22aK, E4/EA
A%, DENEYLT, ool2W/FILN, BAHE=EL
T, SR, AR S T154 OIAR] AR 4 %
28017 5
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- OlL{| o BEH AR, FIH) 712

- T3 A B2l 97| 3 Lhe HTA 71 i

R&D on advanced functional materials for the
green enertopia, including inorganic membranes,
adsorbent/sorbent oxide-based nanocatalysts,
inorganic aerogel/hollow spheres, environmentally
friendly biocomposite and thermo/photo-electronic
materials

- Nanoporous adsorbents and functionalized inorganic
membranes

- Inorganic aerogel and hollow spheres for energy
savings

- High photo-luminescent phosphors for white LED

- Environmentally friendly biocomposites from natural
fibers

A HEE MR 52 28 (21 - 30cm)
(Ceramic Honeycomb Rotor for
Dehumidification (diameter : 30cm))

A O|AISIERD
WECYIS

3+=& INm*hrgd
CEER=

(Zeolite Membrane Module for CO-
Recovery (1Nm?®/hr))



S0§S 1P
Catalyst Application Research Center

Sojoit2 BE 3 tlef SBEA| Ay
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R&D on catalyst and combustion systems for utilizing
catalytic combustion for various industrial fields

- High efficiency and clean industrial processes using
catalytic combustion

- Catalytically stabilized thermal combustion

- Nanocatalysts and coatings for high performance of
catalytic reactors

- Fabrication and application of micro heat exchangers

SR Sojolt XA p
(Sequential Catalytic Combustor)

v Z0{oIH S|
(Catalytic Combustor with Heat
Exchanger)

A0 B3 Mo METH
(Fourier Transformation Infrared
Spectrometer)
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Sensors and Materials Research Center
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R&D on high performance gas sensors, advanced
electronic materials/devices related to phosphors, and
advanced electrode materials

- Technology for preparing materials/devices for the
MEMS-type gas sensor and its performance
improvement (H:, CO, etc.)

- Preparation of materials/devices for inorganic EL,
organic/inorganic hybrid EL, and nano-phosphors

- Technology for the preparation of porous electrodes
as electrochemical devices for H2/O:/Os generation
from water

- Technology for the preparation of new materials/
components for the nano-chemical sensor, the
electronic nose, etc.

v FAMAIED|IE
(Scanning Electron Microscope)

ABE MM YU RE 40|23
(Humidity Sensor and Gas Sensor) (lon Coater)
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Energy Conversion and Storage Research Center

v FEHIHTHAIE 2| SUT Al
(Charge/discharge Test of
Supercapacitor)

ZEN, FUIEHLTR| S| HoR|Q| SEHA/M7 1N Hetn)
Supercapacitor, Hybrid Capacitor £2| 7|35 of|L{ K| XMZ

7|z AN

- YE0hS LS8 EHQOILARIO] SFSHTITIA i AlAE it

=
- D2 RS YT

72 EHAl(cellj&d Hybrid Supercapacitor 7H2

2
1
S HUAES Sy A= N

R&D on solar energy conversion technologies for
chemical/electric energy, such as photocatalyst and
dye-sensitized solar cells, and electrochemical energy
storage devices, such as supercapacitor and hybrid
types of electrochemical capacitors

- Solar energy conversion systems for chemical/electric
energy using photocatalysts

- Dye-sensitized solar cells

- High power and high voltage unit-cell type hybrid
supercapacitors

- Development of fundamental technology for core-
material of supercapacitors

A BT7|3I3 CellS 0|23 MATR 53
(I-V Measurement with Photoelectrochemical Cell)

A 510|E2|= FHIHTAIE TS M=
(Electrode Preparation of Hybrid Supercapacitor)
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New and Renewable Energy Research

X 2Ef U B HTAIE]

Solar Thermal Research Center

DREUHATHIE

Advanced Solar Thermal Research Center
EH K| 4 T 4IE]

Solar Cells Research Center

Ef LTI ARt A

Photovoltaic System Research Center

Zio 7S
Wind Energy Research Center

HEO| 20§ A4 FMIE]

Biomass Research Center

A/ - 4201 PAE

Geothermal and Hydro Power Research Center
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M 2E Y H oA HIE
Solar Thermal Research Center

2B UHATHIE
Advanced Solar Thermal Research Center
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R&D on the solar thermal system for building and
industrial applications, and technology development for
collecting, storing, and converting thermal energy(heat
pump applications)

- Development and optimization of solar heating and
cooling systems

- Development of a standard performance test to
increase reliability of solar systems and demonstration
of the test

- Application of medium temperature solar systems

- Application of heat storage systems including ice
storage systems

< 2 SEfSY
(Solar Simulator)

« NS TGrIoo|E
(Application of Vacuum Type
Solar Collector)

< Opo|AERiE[d = AIAE0l 0l
(Application of Ice Slurry Type
Heat Storage System)

- DR EfYSS DRT SIS N
- E T U SBIUTAIAL Tt

- Efesialst AIAR] S el M| THet
- 20 EfLOlLIA| KRR B RIS o

R&D on maximum use of environmentally friendly solar
energy including solar thermal power generation, solar
thermochemistry, and hybrid application of concentrated
solar power

- Concentrating solar power technology for high
temperature applications

- Solar and solar-hybrid power generation systems

- Solar thermochemistry and production of solar
hydrogen

- Monitoring and analysis of solar radiation resources in
Korea

CI0KWE A et
SRR
(Dish Parabolic
Concentrator)

<« 2A EFER|
(Solar Radiation
Measurement System)




EH 2 K| 4TI E
Solar Cells Research Center

Ef A AR TAIE]
Photovoltaic System Research Center

-H|YE AR|E/CHEY A2|E HETE EUNR] Y

-HINE A2|Z/2YE A2E 0|5 Tet 7 B RR|
- HII-VI: 3FetE Wide Bandgap 242f EfERX| 712t

-PVD i % Lt Q1R Z70f Of31 IS OIS 4at EHIEIR it

R&D on thin film solar cells based on silicon and
CulnSez(CIS) compound semiconductors

- Amorphous Si/polycrystalline Si tandem structure thin
film solar cells

- Amorphous Si/crystalline Si heterojunction structure
solar cells

- |-Vl wide bandgap thin film solar cells

-Physical vapor deposition and nano-particle
processes for CIS thin film solar cells

A 22| 29 EUANA| HZE S5 | ASEEA|
(Cluster CVD System for Silicon Thin Film Solar Cells Fabrication)

A Cu(InGa)Se- =12} E{UTX| HIZE TISEE HA|
(Co-evaporator for Cu(InGa)Se= Thin Film Solar Cells Fabrication)

i & n-Zno

Clss

Glass

A Cu(InGa)Se: 213} Ef AFX| O] BHH T
(Cross Section of Cu(InGa)Se= Thin Film Solar Cells by SEM)

-MWE E5 - 2uAE BmaHAAL 485} 7ls

- SR HES02| BIPV AIAH Mg 47|&7lg

- PCS(power conditioning system)2} EfUXA| ZE0| MSEHAl
o

-ECO HERA A2 2 MMAIAH 7|2 3 02 0|4 12|
EUEHIII=

R&D on overall PV(photovoltaic) system technologies,
performance evaluation methods of the PV system,
distributed power generation, and grid-connected
systems

- Practical technologies for centralized and distributed
PV systems of MW class

- Elementary technologies for BIPV(building integrated
photovoltaic)

- Performance improvement technologies of PV-PCS
and PV modules

- Self-controlled distributed power system technologies
for ECO(electricity cluster oriented) networks and
future-oriented mini-grid network technologies

A AAE QI A AT
(Sunshade PV System)

A HEUH|S Ef AT A|AE
(Building Integrated PV System)
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ZH M
Wind Energy Research Center

R&D on wind energy resources, wind turbines and
farms, and especially offshore wind energy

- Assessment and forecasts of wind energy resources

- Construction and operation of a wind turbine test site

- Basic design and analysis of grid-connected wind
turbines

- Installation and operation of demonstration offshore
wind farms

A U H5T|J|x| TUE
(Wind Turbine Test Site)



HFO| 2O) A FHIE
Biomass Research Center

X - s+HATFMHE
Geothermal and Hydro Power Research
Center
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R&D on production of energy(methane, biodiesel,
bioethanol and hydrogen) from biomass, including
organic wastes, using thermochemical and/or biological
technologies

- Biodiesel production processes from waste fats using
chemical catalysts

- Biological CO: fixation by microalgae

- Biological production of hydrogen using solar energy

- Biogas utilization technologies using anaerobic co-
digestion of waste sludges and food wastes

v SAMA DJMZ0) O3 FEA v BI0I2CIY MM AF A2

SR FR| (80kg/g)

(Biological Hydrogen (Bench Process for Biodiesel
Production Apparatus by Production (80kg/day))
Photo-synthetic Micro

Organism)

v HIO| 0| & A
(Biodiesel Bus)
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R&D on geothermal, hydro power, and hybrid
renewable energy system design, analysis,
commissioning, and monitoring technologies including
pre-project analysis using RETScreen and post-project
analysis using LabVIEW

- Geothermal and hybrid heating and cooling system
design, analysis, and commissioning technologies

-Small hydro system design, analysis, and
commissioning technologies

- Geothermal and small hydro system resource
assessment and application technologies

- Renewable energy system feasibility study using
RETScreen

AR AR
(Geothermal Heat
Pump System)

<Y -7 =8
UNES=]
(Solar Thermal and
Electric Hybrid
System)
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S0 ARHAAHT
Hydrogen and Fuel Cell Research

M| Z T HIE]

Hydrogen Production Research Center

Metz =7 MIE

Conversion Process Research Center

S AA| AR HIES

Hydrogen System Research Center

ToEE| - HEETUE

Hydrogen Separation and Storage Research Center
A ZHX|ATHIE

Advanced Fuel Cell Research Center
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T2H| = THIE
Hydrogen Production Research Center
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R&D on new technologies for the production and
storage of hydrogen as well as on optimized process
design for mass hydrogen production

- IS(iodine-sulfur) process using nuclear energy for
hydrogen production

- Thermochemical water splitting for hydrogen
production

- High performance electrolysis system for hydrogen
production

- Hydrogen storage evaluation system

ASTIHE 0|83 F4 MM A 23S SR WS 0|8 £4 M

(Hydrogen Production by Electrolysis) (Hydrogen Production by Thermochemical Water-splitting)
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Conversion Process Research Center

A SRIED B8 7IAE 24 51 T%|
(Apparatus for Photocatalytic Activity Under Blue LED
Irradiation)

A_'__7|7H7<| ><|3|.| al 04J—‘|_g}oi H} |
(Monolith-type Steam Reformlng Catalyst and
Heat-exchanger Type Reactor)

A SOFC Prereformer® S2M3518H27|
(Partial Oxidation Prereformer for Small SOFC Application)
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R&D on the catalyst and reaction system for converting
natural gas, coal, and solar energy into hydrogen, coal
liquids, and water-split hydrogen, respectively, and
R&D on processes for converting pollutants (NOx, VOC,
etc.) into environmentally benign compounds

- Pre-reforming for SOFC and reforming systems for
hydrogen stations

- Low temperature process for NOx abatement

- Photocatalytic production of hydrogen and purification
of polluted gas/liquid phases

- Coal liquefaction technology
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Hydrogen System Research Center

ozl - HEE T
Hydrogen Separation and Storage
Research Center
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R&D on technologies for the hydrogen production,
supply, and utilization systems, such as steam reform
and partial oxidation reactions, and the hydrogen
station

-Compact natural gas reformers for stationary
PEMFCs(polymer electrolyte membrane fuel cells)

- Natural gas steam reformer and hydrogen supply
systems for the hydrogen station

-Key process for removing binder materials of
MCFC(molten carbonate fuel cell) stacks

- Synthetic gas generation from direct partial oxidation
of hydrocarbons

AZ|E0 AAE DS
(Reformer System Module)
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R&D on safe, economical, and novel hydrogen storage
materials and their applications, and on reaction/
separation-hybrid processes using catalysts,
membranes, and absorbents

-Hydrogen storage, separation, and purification
systems and heat pumps using hydrogen storage
alloys

-Complex hydride as a novel hydrogen storage
material

- Reaction/separation-hybrid processes and membrane
(zeolite, CMS, perovskite, etc.) reactors

- New reaction separation process combining heat and
microwave processes

v 00| S 20t BHEMEHTA|
(Microwave Reactor System)

v AT AL
(Hydrogen Purification
System)
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xzea
(Carbon Materials, Absorbents and Hydrogen
Storage Alloys)



AMAZF K| HAFAHIE
Advanced Fuel Cell Research Center

A 7145 SOFC UTA|AH
(Pressurized SOFC Stack System)
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R&D on SOFC(solid oxide fuel cell), DMFC(direct
methanol fuel cell), PAFC(phosphoric acid fuel cell) for
distributed generation, military energy, and portable
electric devices

- SOFC stack and system

- High-efficiency fuel cell/gas turbine combined
generation systems

- DMFC systems

- Fuel cell catalysts using carbon nano-material
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TEXHEEAASL
Polymer Electrolyte Fuel Cell Research
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R&D on PEMFC (polymer electrolyte membrane fuel cell) technologies for
electric power sources for distributed power generation, vehicles, and IT
devices

- PEMFCs for portable application

- Core technology development for PEMFC systems

- PEMFCs for Distributed Generation

- High efficiency flow channel design for bipolar plate and performance
evaluation of MEA(membrane electrode assembly)

v SkWZ FEE TEXI2 K| AIAL
(5kW PEMFC System for Residential
Power)

A 2HOSHYUS ABTA|

(Small and Portable Fuel Cell)

A DA} ARTR| AEY

(PEMFC Stack)

[ < 27{2|18 J=EMR| "R}
(Neighborhood Fuel Cell Hybrid Car)
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National Core Projects

O[ttetErAXZE & XME| 7| E7HEALY
Carbon Dioxide Reduction and Sequestration R&D
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R&D supported from the 21C Frontier R&D Program of the Korea Ministry of
Science and Technology to reduce CO: emissions, and to convert captured CO-
to valuable resources, in order to meet positively to the United Nations

Framework Convention on Climate Change and Kyoto Protocol

- Oxy-fuel combustion technology
- Integrated reaction/separation process technology
- Waste heat recovery technology

- CO:2 sequestration technology

AEE HEE
13\7\’\*3"}\ rrang NSy
*ﬂ/yﬂ

A AL HBERE
(Final Target with Major Research Topics)
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Hydrogen Energy R&D
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R&D supported from the 21C Frontier R&D Program of the Korea Ministry of
Science and Technology to produce, store and use a hydrogen which is an
important clean fuel and energy carrier, and is available for existing energy
systems, in order to reduce dependence on foreign oil and environmental
pollution

- Hydrogen production technology

- Hydrogen storage technology

- Hydrogen utilization technology including hydrogen engine, etc.

- Safe utilization technology of hydrogen including safety codes and standards
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A TDHX|Z2 02 H|™
(Vision of Hydrogen Energy R&D Program)
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Combustion Gas Clean-up Technology
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Construction of a large scale dissemination system for the development and
verification of air pollution control technologies(SOx, NOx, COs, particulates,
heavy metal, VOC, etc.) in fossil fuel and waste fired facilities

- Test facility for flue gas clean-up technologies (maximum flue gas capacity :
14,000 Nm?/hr)

- Open laboratories and equipments / analyzers for client tests

- Technical assessment and supporting system for developed technologies and
developing innovative technologies

l m
i.n -““. oy

LSS L LT TITr T

A ASHIHARNR| T | S ST A2 H
(The General Testing Facility for Flue Gas Clean-up Technology)
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Zero Energy Town
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Construction of a Zero Energy Town(ZET), an energy self-sufficient community,
equipped with comprehensive new and renewable energy(NRE) technologies to
establish a foundation for promoting large scale solar city or green village
development using NRE technologies, and to provide a new vision of an energy
self-sufficient society

- Development, commercialization, and monitoring of distributed power and
controller systems

- Development of BIPV(building integrated photovoltaic) modules and evaluation
of a 15kW solar power system using BIPV

- Development and testing of 100kW low-speed type wind power generators and
5kW fuel cells with hydrogen storage

LT mmr g "'""
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(Zero Energy Town)
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Energy Policy Research and Technology Transfer

7| =Z AT
R&D Policy Research Center

7leEMATAEH

Technology Analysis Research Center

A 3 - o1 7| 2 BRI

Technology Cooperation Center
AR - M

Business Incubation and Resources Development Center
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7| =M AT
R&D Policy Research Center

7| &AM d7AE
Technology Analysis Research Center

MA 27 ollR7|E TE ATTIH22M2| 2{d 2HEIS 2[5t
% O

of PITRIUTIA S, B3| SHTNLAL 2 % R - B
7|0l HHpHL S0l 42 4

R&D on energy and environmental technology policy to
promote KIER as one of the world’s leading institutes

- Planning R&D policies of KIER

- Developing the long- and mid-term R&D plan of KIER

- Supporting national energy and environmental
technology policy

- Analyzing trends in energy and environmental R&D
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Provision of competitive energy technology strategies by
investigating energy technology development, analyzing
international energy trends on climate change, and
building a database of energy technology information in
Korea

- Study of technology policy in the field of energy

- Establishment of an energy technology database

- Analysis of international R&D studies on climate
change

- Analysis of energy technology systems and
technology strategies
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Technology Cooperation Center

AUEF - WFHE
Business Incubation and Resources
Development Center
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Evaluating promising technologies and their transfer to
industry by consulting small and medium companies

-Management of industry-academy-institution
consortiums

- Development of a local energy plan and related
research

- Technology cooperation with North Korea

- Investigation and reinforcement of promising small
and medium companies

1T A3 U Aylol deisie KAl A 8 0jFE
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Support for establishment of knowledge-intensive
enterprises and fostering healthy companies. Provision of
training and education programs and distribution of
energy technology information services

- Operation of technology business incubation center

- Operation of human resources development center

- Operation of ETIS(energy technology information
service) and library specializing in energy technology
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Testing and Evaluation Center for Energy Technology
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Promoting energy efficiency by international
standardization of energy technology through
integrated management of energy performance testing
and evaluation functions previously carried out by KIER
and forming the basis for a research center specializing
in energy performance testing, certification, and
evaluation

B Principal Activities

-Chemical analysis and caloric power analysis of
gaseous, liquid, and solid fuels, testing and analysis
of heavy metals in ash, and FESEM analysis

-Testing, evaluation, and certification of energy
efficiency and performance for energy efficiency
standards and labeling program, and high efficiency
energy equipments

-Management of the KOLAS(korea laboratory
accreditation scheme) accredited laboratory

- General coordination of national energy efficiency
R&D projects
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Testing and Evaluation Center for New and Renewable Energy
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The Testing and Evaluation Centers for Solar Thermal,
Photovoltaics and Wind were established in KIER by
MOCIE (Ministry of Commerce, Industry and Energy)
and took a role as national centers for new and
renewable energy testing and evaluation. The Centers
contribute to quality improvement of the new and
renewable energy products and technologies, and
consequently to dissemination and promotion of
commercialization.

M Testing and Evaluation Center for Solar Thermal
- Solar thermal system and components
- Standards for solar thermal systems and
components
- Verification and demonstration tests of developed
technologies for solar thermal systems
M Testing and Evaluation Center for Photovoltaics
- Establishment of standard performance test
methods for PCS(power control system)
- Establishment of standard performance test
methods for PV modules
- Establishment of performance test methods for solar
cells
M Testing and Evaluation Center for Wind
- Standardization of noise and vibration test
procedures for wind turbine systems
- Standardization of composite material blade test
procedures
- Power quality measurement standards for grid-
connected wind turbine systems
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International Cooperation
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In order to globalize research and to consolidate international competitiveness, KIER is engaged in international
cooperation with relevant overseas institutions and international organizations, such as the IEA(International Energy
Agency) and the APEC(Asia-Pacific Economic Cooperation). Joint research with related institutions overseas is being
conducted based on agreements for technical cooperation with 28 institutions from 11 countries. A staff exchange
program is being conducted, inviting experts from overseas and sending our research personnel overseas.

Australia « University of Queensland (UQ)

« Canada Center for Mineral and Energy Technology (CANMET)
Canada + Alberta Oil Sands Technology and Research Authority (AOSTRA)
« Ecole Polytechnique

« Tsinghua University
- Institute of Engineering Thermophysics of Chinese Academy of Sciences
« Changchun Institute of Applied Chemistry of Chinese Academy of Sciences

China
- Dalian Institute of Chemical Physics of Chinese Academy of Sciences
« Zhejiang University
- Institute of Nuclear Energy Technology

France « Commissariat al Energie Atomique (CEA)

Germany + Research Centre Julich GmbH

+ Central Salt and Marine Chemicals Research Institute (CSMCRI)
India » Maharshi Dayanand University

« National Institute of Technology, Karnataka

- Institute of Advanced Material Study, Kyushu University
Japan - Energy Electronics Institute, National Institute of Advanced Industrial Science and Technology
- National Traffic Safety and Environment Laboratory

Poland - Silesian Technical University

« Kurchatov Institute, Russian Research Center
Russia ) .

« Wave Research Center (WRC), General Physics Institute
UK « School of Engineering of Cranfield University

- Florida Solar Energy Center (FSEC)

- National Renewable Energy Laboratory (NREL)

- National Institute of Standards and Technology (NIST)
USA

« Colorado State University (CSU)
- U.S. Environmental Protection Agency (EPA)
- Michigan State University (MSU)
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Russia - Korea Cooperation Center for Energy and Environment Technology
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The Russia-Korea Cooperation Center for Energy and Environment Technology was established in 1994 in Moscow as
a local entity to promote transfer of core technologies and development of joint research projects by utilizing
scientists, research facilities and equipment related to unique Russian technology, in cooperation with Russian
research institutions. The Center plays pivotal role in evaluating and improving research activities for state-of-the-art
and basic technologies that are useful in entrepreneurial activities between Korean and Russian research institutes.
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Contact Points

W AlEA ST
Testing and Evaluation Center for Energy Technology
Tel. +82-42-860-3780
Fax.+82-42-860-3587

B FYHES - nIMEH
Business Incubation and Resources Development Center
Tel. +82-42-860-3710
Fax.+82-42-860-3374

m =y
Public Relations and International Cooperation Division
Tel. +82-42-860-3790
Fax.+82-42-860-3139

m o7z
Project Management Section
Tel. +82-42-860-3770
Fax.+82-42-860-3204

m 551
General Affairs Section
Tel. +82-42-860-3240
Fax.+82-42-861-6224
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