Green Hydrogen
Logistics Hub Project
of Ulsan Port

Hydrogen H,

Zero emission

®
(=)
U SAttoka Al
ULSAN PORT AUTHORITY

e |




Introduction of Ulsan Port Authority(UPA)

History Established on July 5, 2007 to foster Ulsan Port
as a competitive shipping and logistics base and
to contribute to the development of the national
economy (Port Authority Act)

Major
activities

Creation,
management and
operation of the

Construction,
management and
operation of Ulsan

Port port hinterland

SE

Direct implementation
of port-related projects
and investment or
funding, etc

[UPA Income]
Port facility usage fee
and rental fee




Introduction of Ulsan Port Authority(UPA)
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Korea's No.1 and the world's No.4 liquid logistics hub

General cargo
37million ton

20%
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Ulsan Port cargo volume (2022)
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Project promotion background

Global energy paradigm shift

Climate crisis

Carbon resource-
centered energy system
needs to change

Hydrogen, a key means
of carbon neutrality

Eco-friendly energy
without emission of
harmful substances such
as greenhouse gas and
fine dust

NODC
and carbon neutral
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NDC 40% reduction in
2030 (compared to 2018)
Carbon neutral by 2050

Green hydrogen

Hydrogen production
using renewable energy
Effective for long-term
storage of large volume

of renewable energy

Hydrogen W,

Z8ro emission
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Project promotion background

What is the role of "port” in a carbon-neutral and hydrogen-centered economy?

99.7% of imports and exports go through shipping and ports

An irreplaceable core infrastructure in terms of port logistics

| ————

“HOW TO SUP



—

Project promotion background

Hydrogen Economy Revitalization Roadmap

2018 2022 2030 2040

Supply
()demand 130 thousandton 470 thousand ton 1.94 million ton 5.26 million ton
)
50% 70%
»  Buy-product hud = By-product hydrogen = By-product hydrogen
J-procuct ydrogen By-product hydrogen
Supply (1%) * Contracted-hydrogen 50% » Contracted hydrogen 30%
hod = Contracted hydrogen
metho = Contracted hydrogen = Water electrosis = Water electrosis ]
= Water electrosis
(99%) = Quverseas production = Qverseas production ___|

After 2030, 10-50% of domestic hydrogen demand will be met

through imported hydrogen produced overseas,
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Project promotion background

Basic plan for hydrogen economy
implementation (November 2021

0 1.96 million ton 22.9 million ton

Hydrogen
import

Ammonia, which is currently being actively transported
by sea, is used as a hydrogen carrier.

wille
LLL
Lo iy A
Overseas production Ammonia import Ammontia stockpiling Establishment of 40
of ammonia (2025) (2027) site (2030) overseas supply networks

Ammonia is of interest as a hydrogen storage and transport medium

for 5-10 years of competitive advantage.




a Energy terminal

operation know-how

As a liquid logistics hub,
12 global tank terminals
are in operation (803
tanks, 4,082KL of

storage capacity)

A large number of liquid
cargo workers and
excellent safety
management
capabilities

Q High acceptance

of new energy source

Located within an
industrial complex as an
industrial support port,
there 1is little possibility
of civil complaints.

Construction of an LNG
terminal is in progress
(scheduled for

commercial operation by
2024)

Ammonia Handling
Experience (2 piers in
main port/About
800,000 tons per year)
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Competitiveness of Ulsan Port

Abundant
local demand

Demand for 2.62 million

tons of ammonia by
2030 (based on the
interim results of the
basic feasibility study)

Abundant demand for

hydrogen, such as power
generation,
petrochemical,
manufacturers in the
hinterland industrial
complex, and transit
trade with neighboring
countries (Japan, China,
etc.)
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Competitiveness of Ulsan Port

Strong will CGovernment interest

@ Excellent
partnership

for promotion and support

Selected as a leading
project according to the

Network with partners UPA VISION resolution of the Hydrogen
experienced in handling A leading eco-smart Economy Commuttee
various energy sources port for energy logistics Reflected in the demand
- _ survey of the "Basic Plan
Ability to build the Strategic plan to foster for Carbon Neutral Port
entire value chain of hydrogen terminal to Construction” by
production-shipping- establish an energy Ministry of Oceans and
storage-utilization logistics port Fisheries (MOF)

An MOU signing ceremony
with 5 companies for the
1st phase project,
Committment of active
support by the director
of the Port Policy
Division of the MOF



Green hydrogen (ammonia) logistics hub project of Ulsan Port

Value chain of clean hydrogen import

Transition | Hydregen  XAmmonia

Production Storage Shipping  Maritime Transport Landing Storage  Distribution & Demand

-

Wind Green
power Solar hydrogen -

- .\ power — °
l (o) ammonia
Water cracking

Hydlo electrosis
power Nitrogen




Green hydrogen (ammonia) logistics hub project of Ulsan Port

Green hydrogen logistics hub

in Ulsan Port
Establishment of green hydrogen
import and supply base (hydrogen tank
terminal) in Ulsan Port
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Green hydrogen (ammonia) logistics hub project of Ulsan Port

Hydrogen tank terminal site
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Business Overview of Phasel

New North
Port Phase 1
#1 3ME O 5 =
FEYXS

(780m)  /:
(-’

f\

SOHDWT

ot 270m

L

T legmeer
(375m)

e
I

ot 270m

\ o 210m

'780m

PeftRrtion

Susiness
DUSLNESS

2o et [ e
JpalsiilES

pyenvIew,

NIES
RIOGESSING

czlozlcny

construction and operation of large scale of

a tank terminal to import hydrogen(Ammonia)

(2030 target)

UPA(Port infrastructure), Joint Venture(Tank facilities)

* Port infrastructure(land, berth) is being constructed by UPA
(for long-term lease)

[NH3 storage capacity] 210 thousand ton
(35 thousand ton x 6 tanks )

[H2 production capacity] 200 thousand ton / year

2.27 million tons / year




Progress of phase 1

New North

Port Phase 1
HEJOIL] 55 |
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[2021] Signed an MOU to develop Ulsan Port as a g

logistics hub

Establishment of hydrogen import-utilization value chain / Recruitment of
compantes to invest in hydrogen tank terminals

HYUNDAI

LOTTE

FINE CHEMICAL

GLOVIS

[2022] Conducted a joint project of basic feasibilit

with 5 companies



Progress of phase 1

New North
Port Phase 1
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[2023] Agreement to establish joint venture for tank term

[2027] Completion of infrastructure

Quay 50,000 DWT 1 berth 270m
Site preparation and ground improvement 159,000 m
Estimated project cost KRW 163.6 billion
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[2030] Completion and operation of superstructure (tank




Progress of phase 2

New North
Port Phase 2
1N

[2022] MOU conclusion for ammonia terminal construction

Signed an MOU between Ulsan Port Authority and Korea National Oil Corporation
for review of the project phase 2
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[2023] Establishment of mid- to long-term direction based on



Green hydrogen (ammonia) logistics hub project of Ulsan Port

Member of the Hydrogen

Convergence Alliance

Became the first Korean
port to become a member
of the Hydrogen
Convergence Alliance
(February 2021)

Reinforcing the hydrogen
industry network

©)

Resolution by the

Government Hydrogen
Economy Committee

4th Hydrogen Economy
Committee Resolution:

Hydrogen Port Creation
Plan (November 2021)

The "Ulsan Port Project” is
a public-private
partnership project that
can present a model of
hydrogen port.

€

Joined the International

Hydrogen Port
Association

Joined the International
Hydrogen Port Association
under the Clean Energy
Ministers' Meeting (CEM)
(March 2022)

Global Clean Energy
Action Forum - Call to
Action selected Ulsan Port

hydrogen project as a case
study (September 2022)
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Lotte Fine Chemical to import 50,000 tons
of clean ammonia
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Lotte Fine

Arabia

imported 25,000 tons of
blue ammonia from Saudi
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Thank you for listening
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