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°Why Hydrogen Economy? (" nakorea

B} Necessity of Hydrogen Economy
® Critical Sector for Carbon Neutrality

@ Stabilizing the Power System

m Eco-friendly energy with zero emissions of greenhouse gases, fine dust, etc. = Resolves power supply imbalance using hydrogen storage technology
® Provides new carbon reduction methods for hard-to-abate industries " Enf\:'lrei system reliability through the complementarity of power grids and gas
networks
Hydrogen's Potential for GreenhouseGas Reducton —————————————  (IEA,’20) Power grid network
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@ Growing Demand of Hydrogen ® Strengthening Energy Security

m Litiize in power generation(fuel cells, etc), transportation(hydrogen vehicles, etc.),
and industrial processes

® Reduces dependence on energy imports (currently 93.5%)

m Enhancing energy security from oversea hydrogen production
® Provides opportunities to create new industries and revitalizing traditional industries
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Why Hydrogen Economy?

B) Global Momentum toward a Hydrogen Economy

> Long Journey > Climate Response as a
Key Agenda (2023.11, APEC Summit)

Narrow, but Achievable(2015, IEA) » Jloining the Carbon-Free Alliance(CFA)

> How to achieve the Goal (2023.5 G7 Summit)

{f\ Energy Efficiency
42 and Conservation

Commercialization

~1o. of New Technologies |
e Offshore wind, |
Hydrogen, CCUS

Utilization of
Nuclear Energy
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How Hydrogen Economy?

B} National and Corporate Efforts to Realize the Hydrogen Economy

Ry ‘-:

IRA

Clean hydrogen production price
$1 per kilogram within 10 years

RePower EU

Hydrogen Market Size

Hydrogen Market Size

20 million tons of H2 by 2030 @ Global Energy Companies

Northeast Asia L C \RvaEtimaTit ) S ( M&A )
Preparation of legal and institutiofial measures

Expansion of hydrogen use, '"Ei' Decarbonized Economy

overseas imports of clean hydrogen
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B) Clean hydrogen deployment steadily continues
o®®

- 1,046 projects’

684 n May 2022

® 112 e 94

Giga-scale production Integrated H, economy
e 553 * 96

Large-scale industrial use Infrastructure projects
e 191

Mobility

1. Focus onprojects of ) 1 MW, as of Jan 31, 2023

117
800 kt p.a. 2023 $32 0 B
operational clean hydrogen supply capacity today, less than 1% of the investments required to develop
grey hydrogen market today projects announced through 2030
48
700 MW 2099 .

electrolysis capacity deployed by the end of 2022, with about 9 GW

having passed FID globally

1,070
hydrogen refueling stations deployed globally, with more than 50% Europe Latin North Oceania Middle Africa China
growth year-on-year America Amenca East South

Korea,

* Reference : Hydrogen Insight 2023, Hydrogen Council restof g/g
Asia




II )How Hydrogen Economy?
JD Ongoing Hydrogen Applications

USA, Promote H2HUB Project
D REGIONAL CLEAN HYDROGEN HUBS
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Pacific Northwest :e;rﬂ.nd Hub
Hydrogen Hub ..!....r.o..ie.:m =
o Midwest * *
California ..H‘Y..d.rigf'l’il:b
Hydrogen Hub
®a Alasce for Qenewabie Cloan
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Gulf Coast
Hydrogen Hub
Hyvolocity HaMub

Photo : Money Today
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Selected H2Hubs

JBan, Demonstrate Hydrogen Frontier 2% Korea, Utilize Clean Hydrogen In Power 4 . NDI‘WBy, Demonstrate Liquid Hydrogen-
Ship .,,:., Generation And Mobility \ ' powered Ship

S

| Photo: Maney Taday
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[Il) Hydrogen Economy in Korea HZKOREA

‘B Progress of Korea's HY¢"‘°99" Economy

2 W98

2020 7.1(%)
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Estahllshment |:|f the =
Hydrogen Economy Policy
Department in the MOTIE

Launch of the Hydrogen
Economy Council (19.07)

Roadmap for Activation of
Hydrogen Economy (19.01)
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Amendment of the
Hydrogen Law(’22.6)

Basic Plan for Hydrogen Strengthen NOG
Economy Implementation Target(21.10)

(e11m) Enactment ('21.02)
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Clean Hydrogen Power
Generation Bidding
Market('24.5) B/18

oth Hydrogen Economy

6th Hydrogen Economy
Council(22.1)

Council (23.12)




IID Hydrogen Economy in Korea () makoRen
D

Achievements of Korea’s Hydrogen Economy
Hydrogen Vehicles ag7es 34,872

Year Unit : Vehicle
2018 2019 2020 2021 2022 2023 2024.3

Total
(Cumulative) B33 0,083 10,906

u (April 2024) Passenger cars: 34,383 vehicles, Buses:
757 vehicles, Trucks: 20 vehicles

Hydrogen Refueling Station £a

Category

19,404 29623 34526 34872 4, o0

m Ministry of Land, Infrastructure and Transport e el el L] dies  Eizel EiEc.]

Year Unit : station
Category
2018 2019 2020 2021 2022 2023 2024.3
Total
(Cumulative) 20 3dg B3 15 162 201 218
2018 2019 2020 2021 2022 2023 2024.3
m Ref: hehub.or kr/main/index.do
1,048
Year Unit : MW
Category
2018 2019 2020 2021 2022 2023 2024.3
Ui, 344 AB4 BOS 737 B78 106575 108363

(Cumulative)

2018 2018 2020 2021 2022 2023 2024.3
m Power Statistics Information System 8/18
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[Il) Hydrogen Economy in Korea HZKOREA

8 Trends of Korea’s Hydrogen Economy

SK E8S, Construction of a liquefied hydrogen Hyundai, Expand its Production Capacity of POSCO, Announcement of plan on clean
plant (Inc:henn) Hydrogen Bus to 3,000 hydrogen-based steelmaking

POSCO HyREX"

Hydrogen—based Ironmaking

Dhoto BKES : —— : Photo : POSH

HD Korea Shlpbuﬂdlng 8 Offshore Hanwha, Success in Hydrogen to gas turbine Doosan Enarhility, Development of hydrogen
Engineering, Order of ammania-powered ship (58.5%) combustion turbine

ﬁ‘m@p

Powered by Ammonia

Photo : HD Korea Shipbuilding & Offshore Engineering
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[1I) Hydrogen Economy in Korea ) HZKOREA

E) Private Investment Plans in Hydrogen Industry (March 2021)
2030 Investment Plans

Government policies serve as
priming water to activate private

"f’b, Uusnl1.3 Construction of large-scale liquefaction plants and
. SK
iInvestment

billion expansion of fuel cell power generation

- Inresponse to government hydrogen

economy policies, private companies usD 8.1 Investment in hydrogen vehicle facilities, R8O, and related

invest a total of USD 3.1 Billion @& HYUNDAI billion infrastructure (charging stations, etc.)
- Refinery-gas companies announced 0SCO usp 7.3 Production of byproduct hydrogen, introduction of overseas
hydrogen economy visions as p billion green hydrogen, and development of hydrogen reduction steel

part of future new industries

USD 850 Greenhydrogen (water electrolysis) R8O demonstration,
@ Hanwha

- Small and medium-sized companies in million production, hydrogen storage facilities, etc.

the hydrogen sector plan to invest
USD 880 million by 2030
____________________________________________________ % HYOSUNG USD 880 Construction of liguefaction plants, distribution of liquefied

million charging stations, etc.
Small and USD 880 Residential fuel cells, green hydrogen RS8O, hydrogen
medium-sized o /

million extractors and storage containers, etc.

companies

nng




@ Hydrogen Paolicy in Korea () HaKoRen

Importance of Clean Hydrogen

Certification System and Industrial Standards
for the Preparation of the Global Hydrogen Economy

= Electrolysis |

Electrolysis

| _‘:eainb:
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color Hydrogen?
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I\b Hydrogen Policy in Korea HZKOREA

EB) Clean Hydrogen Power Utilization Plan

Clean Hydrogen Clean Hydrogen Pawer Certification Scheme('23.12)
Demand Generation Ratio

® [lassificationinto 4 grades based on emissions up to hydrogen
production and fixed support by grade

800,000 tons t 7.1%
CETID 7% Grade (kgCOzeq/kgHz) Subsidy(%)

500,000 Grade 1(~0.1) > A »
fons Grade 2 (0.1~ > Ax 50.0% 4%
0 Grade 3 (1~2) ] Ax375% b
2023 2027 2030 2023 2030 2036 Grade 4 (2~4) > Axes0%
A 7/ ////////5/2/7/// o ’///////%
Opening Clean Hydrogen Power Generation Bidding Volume | Clean Hydrogen Bidding Market
Bidding Market('24.5) e
= Annual hydrogen power generation targets established in consideration of '25
the 10th Basic Plan for Power Supply and Demand, national greenhouse SR (o idering the canstrustion

Market

and preparation period for
power plants (3 years)

ﬁ Fuel Cells @% KEPCO >
C Coal-Ammaonia Co- flrlng ‘24 'EDD 6,500
"7' F\‘Eglnnal Electricity > Blddll'lg Considering ﬂ",E DU"'E,{”-'EﬁU” (Exp'ansiu;'l of ED‘fiFil‘lg /////

‘ Operator and preparation period for = :
Power C. Hydrogen Turhine " Market power plants (3 years) ratio after '28)

gas reduction targets, and other factors

N\

Hydrngen Power Buver
i CT— ) D e ¢ @ R0 Eompooie, ) 7 4

‘24 ‘25 ‘26 ‘27 ‘28 ‘29 ‘30 ‘3l

// 7227 , “H
2)) Formal contral:%/ ‘with successful bidders expected by December 2024

13/19




l\b Hydrogen Policy in Korea
B} Oversea Clean Hydrogen Supply Chain

® Securing Oversea Clean Hydrogen Supply Chain

Focus on countries in Southeast Asia, the Middle East, and Australia with favorable L .
hydrogen production environments

Country | Region Participeting Compenies Description
Malavsia | Sarawak Lotte Chemical, Samsung | Signed MoU with SEDC Energy, Sarawak Energy -
Y ESA, KNOC Berhad on Oct. 2022 to import Green Hydrogen Q% ,!
#
Oman Duam POSCO, Samsung ESA, Signed a deal to build a large-scale green ;
q KOSPO, KEWP hydrogen production plant on June 2023 -
Saudi Ras Al KEPCO, KNOCG, POSCO, Signed LOI with Aramco on Sept. 2023 to Import
Arabia Khair Samsung ESA, KOSPO Blue Ammonia
 — ——
Signed MoU with the Port of Newcastle on July

Australia NSW KEPCO 2023. Currently, candidate project that can

apply for headstart programme

SK-backed firm is building blue ammonia plant in
U3 Texas K Texas(announced Jan. 2024)

® Construction of Ammonia Receiving Terminals

Establish large-scale receiving terminals in three regions: West Sea, East Sea, and s o
South Sea with capacity of 1.1 Mt/y by 2027 and 4 Mt/y by 2030 ‘ NG
¢ [ F ¢

S T

14/18




l\b Hydrogen Policy in Korea

B} 5th Hydrogen Economy Council ('22.11)

ee JUP Strategy for the Hydrogen Economy Development

As-is >4 To-be
cale cope reating huge demand for growth of the power generation & transport ecosystem
Scale & Scop Creating huge d d for growth of the p g tion &t port yst
. Supplying FCEVs focusing on o Accelerating deployment of commercial vehicles -
U0 e 2L passenger cars (19,270 units by 2021) i (hydrogen bus & truck) (30,000 units by 2030) —
) . Large-scale centralized power generation L
Power generation Small-scale fuel cell (767.IMW by 2021) @ > (hydrogen turbine, ammonia co-firing, etc.) Eml
... [UreofCleanPower Generatonby2036)
Production Domestic gray hydrogen production dh Establishment of large-scale domestic and '
[l overseas clean hydrogen production bases
Infrastructure & Policy Establishment of infrastructure & system for clean hydrogen-based ecosystem transformation
istributi Gaseous hydrogen transportation & refuelin Liquid hydrogen mass storage & transport . -
Distribution (141 units n); BQ%EDUS HRFIE,E by 2021) J 2 » (CDI‘IS"I'I'UC'tIDI'II Df' liguefaction plant & refueling station) eee
... (UuntsofliqudHRSsby=20300
Supply Use of LNG supply chain Ys Cunslt.ruc:tiun of ammania 8 |il:|l..lil:| I'.lyl:lrugen bag
.= 77 receivingbasesnd hydrogen pipeline network -
Poli o Opening bidding market for hydrogen-based electricity
olicy Enactment of Hydrogen Act (February, 2020) 5. .» and promoting enactment of Hydrogen Business Act (2023) 523
- Implementation of clean hydrogen certification system (2024)
Industry & Technology Nurturing new growth engines to become a leading nation in the hydrogen industry
Technology development focusing on . Securing core technologies for the entire hydrogen value
Technology hydrogen vehicle & fuel cell &) ) chain (fostering 7 major strategic fields) _'@'_J
(75% level compared to developed countriesin202)  (100% level compared to developed countries by 2030)  ~ ©
Ecosystem Designation of hydrogen-specislized enterprises ) Intensive development of hydrogen-specialized &
(@Oenterprisssin2o2) ™ 7 compsnies (600 companiesby2030) el
Export Security of domestic track record ‘ ) Full-scale overseas export o®s
( Nol world market share for 2 items in 2021) (Nol world market share for 10 items by 2030) g 15/19




I\b Hydrogen Paolicy in Korea ) H2KOREA

) 6th Hydrogen Economy Council ('23.12)

® It Agenda: ‘Clean Hydrogen Certification System Operations Plan’

Fo) Clean Hydrogen Demand Clean Hydrogen Utilization Rate Production Hub Projects

G I / 800,000 tons t / 7% -—Q
oals 00,000 tons . 2.1% . o -0

0 o Q Five Core Production
2023 2027 2030 2023 2027 2030 ) Q Hub Project

.
[
[
L]
-

@ 2 Agendas: ‘Fostering Strategy for MCE in Hydrogen Industry

o * Achieve an B0% localization rate of MCE in 10 strategic fields by 2030 (40% in 2022)
Goals ° Foster 20 global hydrogen MCE companies by 2030 (2 in 2022)
® 3 Agends: ‘Measures Measures to Increase Supply Rate of Hydrogen Electric Vehicles’
o) Supply of Hydrogen Vehicles Installation of Refueling Stations
Goals (Nov.23) 34,000 units (Nov.23) 274 dispensers
— (2030) 300,000 units — (2030) More than 660 dispensers

® 4t Agende: ‘Operation Plan for National Hydrogen Research Lab’

Alkaline Water Electrolysis PEM Water Electrolysis
Development of a IDMW-class pressurized water Commercialization of multi-MW-class high-durability,
electrolysis system by 2030 low-cost water electrolysis system by 2030

(Ongoing) Demon. of IMW-class system in 2023 (Ongoing) Demon. of IMW-class system in 2023

16/19
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.- Designated as the Hydrogen Industry Promotion Agency
@ =
O inuyao20

t 44 Hydrogen Industry Promotion Agency (Hydrogen Law Article 33)

H 2 Ko R EA Supports projects for human resource development and R8D to strengthen

sLASEH20IHA the competitiveness of the hydrogen industry

Foster domestic hydrogen-based industries and play a leading role in the global market

€ Key Projects
Policy support for Hydrogen Economy Foster Hydrogen-Specialized Companies International Hydrogen Cooperation Enhancing Public Acceptance

* Support for hydrogen economy policy Euppurt projects for hydrogen-specialized = Bilateraland multilateralinternationalhydrogen = Operation of the Hydrogen Economy Promation Council
establishment and implementation projects companies cooperationprojects = Public participation promotionevent
= Rationalization of hydrogen industry regulstions = Hydrogen expert training projects = Operationof the Global Hydrogen Industry Alliance = Mass media and media promotion
* Hydrogen-related RSD planning projects = Hydrogenand fuel cell standardization projects = Support for the establishment of clean hydrogen = Support for the National Assembly Hydrogen Economy Forum
* Analysis of the hydrogenindustry ecosystem = Hydrogen productioninfrastructure certification system
o construction projects = Support for the construction of overseas clean
\ p Key Achievements Yol chai
O Member : 1IS6E members (41 special members, 25 regular
Support for the establishment of the st Basic Support for the enactment and implementation of e members, S0 associate members)
‘ Plan for Hydrogen Economy Implementation (21.11) the “Hydrogen Economy Promotion and Hydrogen Eﬁgﬁg&;ﬁlmb;?;mdﬁgsr I|:||:|u|stry
~  andthenew government’s hydrogen economy Safety Management Law” and its subordinate hydrogen cao eratiung("EE 5)p Public
' policy direction (22.1]) regulations (21.2), and its amendment (22.6) 9 P ) Government Industry i Institution
- Development of support plans and growth strategies Establishment of a systematic basis for supporting Leading international cooperation by forming a 4] 79
V for the hydrogen economy through research and hydrogen-specialized companies and activating the cooperative body with hydrogen associations from 24 T e
analysis of the hydrogen industry ecosystem hydrogen economy countries including the US, EU, and Japan
|
@ .'. -
H2 :
Government RIS Private Sector
Policy Establishment » Public Relations and Data Database »Planning and Business Promotion _ 2 1
Policy Support < Feasibility Analysis-systematization < Proposal of Business model 33 . = = .
¥ SURR Ao SR P Hydrogen Economy Public-
System Improvement < Presentation of Solution < Problem Finding Private Communication Channel
v . v \

17/18
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