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Fuel cell research center, KIST JﬁlsT

)
- ol * High-temperature fuel cells
* Low-temperature fuel cells

National « Hydrogen production / storage

Agenda
Research |
Division 4

e Since 1989

e ca. 20 staff members

e ca. 40-50 students, postdocs, interns

e Several cooperations with Korean industry (Hyundai, Samsung, ...)

e international cooperations: ENEA (Italy), Technical University of
Denmark (DTU), Next Energy (Germany), Jagiellonian University
(Poland), ...
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Focus Programs _Kg
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Semand « ICT for demand management Smart FEMS Smart home & building
» Power demand reduction by 15% Smart microgrid Demand response ESS
Management
L | *+ESS &EMS supply Energy Negawatt system
Distributed . Traﬁsrﬁissibh constraints Advanced power transmission and distribution
power * Distributed power 15% increase :
systems « Renewable energy 11% Renewable energy hybrid system
Environment * GHG reduction in power gen. CCS Thermal power generation
and safety * Nuclear power 29% (safety)
* Solution for climate changes (CCS) Nuclear power with higher safety
Energy . Resource development Resource development
Security and . Reliabl
stable supply ellable energy source Advanced clean fuel
HM2Xt K X7 [2AH = MI5Xt KA X[O|Z e atA| =
Hl6xt H2ia27|27 21 ATIAZE 2020 2EH 12 focus programs
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Source: 2014 Energy Technology Innovation Roadmap, by KETEP, Korea
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Market & technology level
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Renewable energy hybrid system K]ST
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Renewable energy in Korea K]sT

1. Renewable energy in Korea: 3.66% (2012)

— Electric power generation: + 46.6% in 5 years

2. Government plan to increase up to 11% by 2035

— Estimated investment: 132 billion euros

— Government funding of 26 billion euros for technology development,

supply, and loans

3. Renewable energy hybrid system
: fusion system of two or more technologies including renewable energy
(1) Urban renewable energy power plant
(2) Stand-alone energy independence system
(3) Advanced power-to-gas hybrid solution

Source: 2014 Energy Technology Innovation Roadmap, by KETEP, Korea
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(1) Urban renewable energy power plant K]ST

* Electricity and thermal energy supply/management system

— Renewable energy component technology

— Energy network technology

2 or more energy production systems
(including renewable sources)

+ Energy storage system

':’cwm (B%)HSTRIS
Source: 2014 Energy Technology Innovation Roadmap, by KETEP, Korea
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(2) Stand-alone energy independence system K]ST

Fuel cell-solar cell hybrid system Bio-fuel cell-heat pump-geothermal-ESS
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(3) Advanced power-to-gas hybrid solution ~_ K<T

Surplus . CNG
RE Power — Power-to—-Gas Solution Transport
Fuel
Energy Energy Energy Energy
Capture Storage Transport Discharge
Photoelectrochemical Cell Converts power Distributed In the
Light S to hydrogen and  existing natural
| ﬁ«' o banks the energy  gas infrastructure Low
- Carbon

). | Electricity Heat

(Wherever needed)

Source: 2014 Energy Technology Innovation Roadmap, by KETEP, Korea
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Market forecasts K

1. Renewable energy hybrid system

— 1.6 B$ (2012) - 21 B$ (2020)
— Annual growth by 38%

2. Urban renewable energy power plant

— 0.47 B$ (2014) > 1.6 B$ (2020)
— Annual growth by 26%

3. Stand-alone energy independence system

— 5.7 B$ (2014) > 23.9 B$ (2020)
— Annual growth by 21%

4. Fuel cell-solar hybrid system
to replace diesel power generators in islands and mountain area in Korea
— Korea market: 79 M$ (2018) - 4.1 B$ (2023)
— Share: 20% (2018) > 90% (2023)

Source: 2014 Energy Technology Innovation Roadmap, by KETEP, Korea
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