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Table 1. Decarbonization policies of foreign countries”
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Table 2. Aspiration to leap as a global leading country in hydro-
gen industrys)

Category Detailed goal
Technology Increase the level of 7 key stra.teglc technologies
compared to advanced countries
Increase the share of world market-leading
Product

products (2 EA — 10 EA)

Specialized |Increase the number of hydrogen-specialized
company |companies (52 companies — 600 companies)

or Stage / Field Achievement strategy
country
1st stage (~24) Large-scale power plant establishment, facility construction, green hydrogen production
Europe 2nd stage (~30) Carbon Capture technology and utilization of hydrogen buildings
3rd stage (‘30~) Utilization of green hydrogen and decarbonization
Hydrogen production Continued promotion of carbon pricing policies
Transportation Development of electric-based hydrogen production
Germany Industry Long-term decarbonization based on hydrogen
Infrastructure and Establishment of hydrogen refueling stations and development of a hydrogen industry
research education roadmap
Transportation Reduction of fuel cell and hydrogen storage system costs
Japan Power generation and fuel cells |Increase in hydrogen power generation efficiency and realization of grid parity by 2025
CCS technol d . . . .
cennology and green . reased efficiency, cost reduction, and energy consumption reduction
hydrogen
1st stage (~°20) System optimization and cost reduction, development of materials and key components
. 2nd stage (~25) Exp@sion of .lifespan and output, improvement of reliability, and expansion of composite
China refueling stations
. 100% utilization of hydrogen, establishment of product performance, and construction
3rd stage (~“30) . .
of a distributed hydrogen production system
Hydrogen production Develop?ment of low-cost and high-efficiency technology (equipment, storage, and
production)
. Establishment of measures to secure product and technology reliability and reduce
Hydrogen transportation |, .
investment risk
USA - .
Hydrogen storage Development of low-cost and high-density systems
Hydrogen fuel cell vehicles |Development of control and hybrid system technologies
Education and workforce .
Development and support of education programs
development
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Table 3. Decarbonization policies in Korea (Securing key base technologies)g)

Major country Stage / Field Achievement strategy
Hydrogen Electrolysis Increase in unit stack capacity (10MW) and reduction in power consumption
production (10%)
Liquid hydrogen transport ships |Annual import of 100,000 tons scale from overseas
Hydrogen

Transport trailers

Increase in tube pressure (700 bar) and liquid tank transportation volume (3 tons)

storage and

transportation |y drooen refueling stations

(180 g/s)

Increase in domestic production rate (100%) and maximum refueling flow rate

Fuel cell mobility

Increase in commercial vehicle efficiency (65%) and ship efficiency (60%)

H
}lt'irog'en Fuel cell power generation  |Cost reduction (160 KRW/kWh)
utilization
Hydrogen turbine Increase in hydrogen mixing ratio (50%)
> otmp RN U Xt =2 X343 HI2E 2023 4
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Table 4. Production and transportation methods of hydrogen by production method'"¥

2 Table 60 Azjatget?.

Major Country Hydrogen production method Annual production amount Transportation method
USA Reforming 12 million tons Pipeline, Tube trailer
Europe Electrolysis 9 million tons Pipeline
Japan By-product hydrogen, Reforming 3 million tons Liquefaction, High-pressure gas
China By-product hydrogen 20 million tons High-pressure gas

Table 5. Domestic goals for hydrogen production technology development

15)

Category Technological development goal Deadline
Increase efficiency of private-led stack (45 kW/hg)
Stack High—de.nsity and high-performance stack design (for density improvement of hydrogen By 2050
production)
Original development of alkaline electrolysis (for mass production technology development)
Fluctuations i bl . . . .
HCLUALIONS INTENEWADIE)y | cost and high-efficiency alkaline electrolysis (0.8A/cm?) By 2030
energy demand
PEM Cost reduction, structural optimization, and performance improvement (0.8mg/cm?) By 2030
Research on securing AEM technology
Next-g.eneratlon. Research on durability enhancement and production cost reduction
electrolysis production - By 2026
technology Research on MEA, separator, and stack manufacturing processes
Research on electrolysis system operation technology
SOEC Research on large-area manufacturing process technology and stack performance enhancement| By 2026
Research on efficiency improvement in medium-temperature state By 2006
Gi hyd - y
reen 'rogen Development of PCEC electrolyte materials
production
Development of heat resistance suppression technology By 2030
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Table 6. Goals for the development of domestic hydrogen storage and transportation technology®

Category Technical development goal
High-pressure gas storage method
Hydrogen |Cryogenic liquid hydrogen storage method (-253 C)
storage Ammonia storage method (hydrogen and nitrogen combination)
Liquid hydrogen storage method (organic compound conversion)
Structural and insulation technology development (maritime transportation method)
Hyd! - B - -
‘ rogefl Composite container development for gaseous hydrogen tube trailers (land transportation method)
transportation
Hydrogen transportation from production facilities (pipeline transportation method)
Securing ammonia synthesis core technology
Introduction . -
. |2-ton/day pilot demonstration
of ammonia
Commercialization of 40-ton/day ammonia decomposition plant
Cryogenic hydrogen liquefaction technology (for intercontinental hydrogen
o - Hydrogen transportation)
verseas ydrogen | |iquefaction |Development of a 5-ton/day plant
. storage
Next-generati & Early securing of key equipment and materials
on foreign LOHC material excavation
hydrogen —
technology Storage  |Low-cost and domestication processes
innovation | Development of high-performance and durable catalysts
Development of metal solid hydrogen storage systems.
Development of external heat-blocking materials, packaging technology, and equipment
Overseas hydrogen |Development and verification of cargo hold (40,000m® capacity))
transportation | Design of Korean-style liquefied hydrogen barge
Development of acquisition and unloading system
Land-based hydrogen|Development of 70MPa and 1,100kg-capacity tube trailers
transportation | Development and commercialization of 3-ton tank trailers
Verification of safety using existing natural gas pipelines
H, ipeli
Hydrogen ydrogen pll?e """ | Demonstration of hydrogen mixing and operation technology
| transportation
supply Reduced installation cost and construction of nationwide hydrogen pipeline network
technolo
& Acquisition of low-temperature high-speed and direct hydrogen refueling technology
Hydrogen (10.8kg/min)
refueling Construction and commercialization of liquefied hydrogen high-pressure pump-based
hydrogen refueling station
>> ot A RN XS] =2 M4 HM2s 2023 42
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Table 7. Development goals for domestic hydrogen utilization (hydrogen electric vehicles)1 2

Category Technical development goal
Improving fuel cell stack efficiency
Hydrogen passenger |Reducing power consumption of air supply devices
H;gz(:ﬁzn vehicle Enhancing fuel cell durability and lifespan
vehicles Developing technology for liquefied hydrogen storage in vehicles

Hydrogen commercial
vehicles

Supporting the development of dedicated platforms (increase hydrogen carrying capacity)

eveloping 200k W-class fuel cell systems

Next-generati
on mobility

Hydrogen
railways

Developing hybrid power systems

Incrementally commercializing hydrogen trams

Developing performance verification technology for railway vehicles

Developing technology to capture global decarbonization demand

Developing control and monitoring sensors for gas, liquid, and multi-container systems

Hydrogen ships

Developing 200kW-class fuel cell systems and securing track records

Achieving stack durability of 30,000 hours and system lifespan of 20 years

Large-scale commercialization of 10MW-class fuel cells

Developing hybrid engines for large-capacity ammonia supply systems

Drones-AAM

Improving performance and reducing weight of fuel cell systems for drones

Verifying flight safety and ensuring reliability of fuel cell systems

Developing high-power, high-energy-density hydrogen-based propulsion systems
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