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@ Mission & Function

Technologies, packaged to transfer,
to businesses

Entering global markets
/a\

Hydrogen energy R&D Energy efficiency R&D

Super-convergence + Super-gap
Building policies on energy R&D K_Energy Fum"m ent Promoting cutting-edge technology

Energy-related technology Fossil fuel clean use R&D

convergence R&D

Fostering SMES Promoting technology commercialization

Renewable energy R&D

@ Organizational Vision

Founding Purpose (1st Article of the Institute)

Energy technology R&D and diffusion to
create national growth engine and boost the national economy

/\

MISSION

KIER, leading energy technology, is to improve quality of life and
to accomplish a sustainable future.
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VISION

Leading a happy society with advanced energy technologies

A\

MTP

Below 1° to keep the Earth livable

Korea Institute of Energy Research

@ Role & Responsibility (R&R)

Hydrogen production @ Next-generation
and storage solar cell
Highly-efficient hydrogen Next-generation
energy use Hydrogen supply Renewables wind power

Hydrogen-powered and use R&D innovation R&D Renewables networking
community platform

demonstration

Clean fuel production COs @ Highly-efficient energy
Fine dust reduction = b system

| ti Smart energy demand
Clean energy nnf[)va_\ IlveR%r(IDerfgy management
technologies MU Dt Vi Innovative energy

high-efficiency materials
convergence R&D energy system

Greenhouse gas capture
and utilization g

@ Personnel (asof Aug 31,2029)

Total No. 538 (340 with doctoral degree)
Researchers 329

Technicians

Administrators

Administrative assistants [J 7

@ Budget 205,775 million won (as of June 30, 2023, except for carry-over)

Personnel cost

Research 53.3 billion won 25.9%

117.3 billion won
57.0%

Governmental grants
103.3 billion won, 50.2%

— Building & facility
Expenditure  maintenance

15.6 billion won 7.6%
Other overheads

19.6 billion won 9.5%

Revenue

R&D funding from
governmental and private
sources

102.5 hillion won, 49.8%




KIER, leading the K-Energy

The KIER fosters R&D on hydrogen production and use, innovative

renewables, smart energy efficiency, storage, and clean energy.

The KIER will lead the K-Energy into the world through energy technology innovation fulfilled
on the level of super-convergence and super-gap.

@ Research Focus

@ World's Best Technology Development

Korea Institute of Energy Research
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Hydrogen production and storage technology, convergence materials,
Hydrogen and demonstration, etc.

Highly-efficient tandem solar cells, ultra-thin solar cells, solar panel

Solar power recycling, etc.

Renewable energy

Wind power Wind power plant and system technology and 0&M technology, etc.
q Greenhouse gas capture, conversion and utilization and combustion
Fossil fuel clean use JEEIN technology, etc.
Energy ICT Smart, digitalized and distributed energy system R&D, etc.

Efficiency upgrade  Jrapepsessses Zero-carbon sector coupling in buildings, industries,

integration and conversion, etc.

R&D on next-generation secondary battery technology and power
Shared base ESS storage technology with renewable integration, etc.

@ Supreme Achievements for Carbon Neutrality and Promoting to
Industries and Businesses

Promoting cutting-edge technology commercialization to strengthen industrial technology competitiveness
(tech transfer cases grow 35% annually on average)

Contracts (o) Transfer amount (hundred milion won)
Average annual Average annual 1101
growth rate growth
+35% +8%
i i
2019 2020 2021 2022 2019 2020 2021 2022

No. 2 in research productivity among 25 research institutes under the *NST in 2021

*National Research Council of Science & Technology

5.3% , technology transfer revenue 8.3%
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research productity (%) total expenditure by organization

*The research productivity of Fraunhofer based in Germany is 3.5% as of 2020.
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Saic & Outa Engineuig Packase

Localization and commercialization of global
top-ranked hydrogen production technology
<12 hillion won of technology transfer contract > Fuamse

Hydrogen reformer for 2,000 kg/day

Achievements

Building the hydrogen economy by localizing top-ranked hydrogen production technology
to the level of 100%
- Success in commercializing a locally developed hydrogen reformer for 2,000 kg/day

Economic effects

Securing the localization of hydrogen production technology and cost competitiveness,
two major pillars of the hydrogen energy value chain
=CONOIIOARRES _ Technology transfer of 12 billion won and national hydrogen community demonstrations (in Pyeongtaek and Ansan)

Fostering transition to the hydrogen economy by the early localization of hydrogen production
technology
SOCIALLY - 100% localized technology helps to achieve the goal of hydrogen economy road map and to build the infrastructure

CE | Social effects
e

o

sourceus
Stable perovskite solar cells with efficiency
exceeding 24.8% and 0.3-V voltage loss

Mo

Next-generation Solar Cell Recording the World's e
Highest Efficiency G
<Science (20,'22), Nature ('21)>

Excellent solar cell achievements published in Science and Nature

Achievements

Realizing energy transition to carbon neutrality with the achievement of next-generation solar cell's
top-ranking efficiency

- Small-scale and large-scale perovskite solar cells with the world's best efficiency

Economic effects
Leading the world's industrial technology in highly-efficient and multi-functional next-generation

_—_ solar cells

26{0)\0]V/[@ARAAY - Building the foundation for local solar cell industries' global competitiveness

Social effects

Securing key technology to carbon neutral transition with super-gap next-generation solar cell technology
- Small-scale perovskite solar cell's efficiency of 25.6% and large-scale 21.83% surpassing the world's best record
SOCIALLY - KIER's perovskite/silicon tandem solar cells (4T) achieve the world's best efficiency of 31.5%.




@ Research History

2020 @

2010 @

2000 @
Leaping
forward

Era

1990 @
Developing
Era

1977 @

Founding
Era

Localization and Commercialization of the World's Top-Ranked
Hydrogen Production Technology

- Critical processes are simplified by module design for reformer, WGS, and PSA.
- Technology transfer to Wonil T&l Co., Ltd (12 billion won in licensing revenug)

Wet CO2 Capture Technology

- Liquid absorbent for CO2 capture and capturing process design technology
- Technology transfer to SK Matertals Inc. (1.6 billion won in licensing revenue)

Zero-Energy Solar House

- Architectural technology of energy independent house with renewables
- Technology transfer to Hanwha Corporation/E&C (700 million won in licensing revenue)

New Anode Material for EV-use Lithium-ion Battery

- Barrier breaking technology to expand the limited anode capacity of Li-ion battery ¥
- Technology transfer to Teratechnos Ca., Ltd (500 million won in licensing revenue, a KIER spin-of) - SSeSee

2000.12
Korea Institute of Energy Research (institute's renamed in Korean)

Hydrogen Fuel Cell -

- TkW home-use fuel cell system
- Technology transfer to Hyundae Hysco Co., Ltd (1.2 billion won in technology licensing revenue)

C4 Olefin Separation

- low-cost and highly efficient separation of C4 compounds from naphtha cracking
- Technology transfer to SK Energy Co., Ltd (600 million won in ficensing revenue)

1991.11
Korea Institute of Energy Research renamed

Home-use Condensing Boiler
- 15% efficiency upgrade technology compared to the commercial boiler E

- Technology transfer to KyungDong Navien, Daesung Celtics Co. Ltd

LED Traffic Signal Lights

- Energy conservation, long-life LED technology for traffic signal lights
- Technology transfer to MIT Enterprise, Korea Electric Co., Ltd, Atodisplay Corp.

1977.09
Korea Institute of Energy Conservation

Korea Institute of Energy Research

@ Organizational Sites _
Headquarters of the Korea Institute of Energy
Research in Daejeon

-

Daejeon

Homepage: https://www.kier.re.kr

Fuel Cell Research & Demonstration Center in Buan

e

Function: Fuel cell demonstration and improving high
reliability with world's top-tier fuel cell assessment facilities

Ulsan Advanced Energy Technology R&D Center in Ulsan

Function: Next-generation secondary battery, solar cell,
hydrogen utilization R&D, in response to the local technological
demand

L Gwangju Clean Energy Research Center in Gwangju

L Jeju Global Research Center in Jeju

Function: Eco-friendly secondary batteries and bio-energy
R&D for sustainable energy paradigm shift

Function: Land and sea energy convergence original technology,
sector coupling R&D for locally specialized energy sustainability




