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Hydrogen Technology and Synthetic Fuels
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ORLEN — we suppply the region of CEE with the energy

WE DELIVER NATURAL GAS FOR THE POLISH ECONOMY

N20 [bcm]
OF NATURAL GAS DELIVERED

TO TARGET MARKETS

WE DELIVER FUELS TO THE CEE MARKET

T~ 38.2m

O OF CRUDE OIL PROCESSED IN 7

B

OF ORLEN’S REFINERIES

WE ARE A MAJOR POWER PRODUCER IN POLAND

(';‘) 16.9 wn

OF POWER GENERATION
~— — 3RD LARGEST IN POLAND

=

WE DIRECTLY SERVE CONSUMERS IN 7 COUNTRIES

4 [PRODUCT GROUPS]

FUEL RETAIL, NON-FUEL RETAIL,
ELECTRICITY, GAS

{)

91 tem

OF NATURAL GAS PRODUCTION
IN POLAND, NORWAY, CANADA,
AND PAKISTAN

~3500

RETAIL SITES IN POLAND, GERMANY,
CZECH REPUBLIC, SLOVAKIA,
LITHUANIA & HUNGARY

1 .3 [GW]

CURRENT ONSHORE RENEWABLE
ENERGY SOURCES GENERATION
CAPACITY

S

NUMBER OF VITAY
ECOSYSTEM USERS

N

ORLEN

LITHUANIA
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POLAND

GERMANY

CZECHIA

SLOVAKIA

AUSTRIA
HUNGARY

> 60,000 employees

2119YlJUuAS pue uaboipAH




N
ORLEN will consume ~350 kt of renewable or low-carbon R
hydrogen per year (strategic KPIs) till 2035

ORLEN fenewable H, and low carbon supply plans ORLEN DEMAND FOR LOW CARBON
AND GREEN H, [kt] 2035

@ Own production ‘-;|
We are currently expanding our portfolio of electrolysis projects with a

L — total capacity of approximately 0.9 GW of which ~0.7 GW is
planned in Poland

~210
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H, FOR REFINERY PRODUCTION

4
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~110

F-'_-I:'-_ql Maritime impor‘t FERTILIZER PRODUCTION
——> @ We plan to meet part of our demand through the import
- of hydrogen or its derivatives via maritime routes
once they become cost-effective and import g\g
infrastructure is available 2¢

H, FOR SYNTHETIC FUEL
PRODUCTION

______________________________ Pipeline import @
\—’ ﬂ We also plan to explore the import options for hydrogen via

pipelines — we are monitoring the development of the European LA TR T IR
Hydrogen Backbone
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ORLEN

RFNBO H2 production for the refinery (Hydrogen Eagle and Green H2 projects) —
the additionality rules are the challenge

Unique factors for the Gdansk Refinery

All key
elements

2921J10 ABojouyosa] s|ang
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g Shore Wind £ could bein - Installed electrolyzers capacity: 400 MW

bisowo one place
4o BRI * Production of RFNBO Hydrogen: 36 kt H,/year

Choczewo Kartoszyno ea o .o o

_ Q, * CO, emmision reduction: 300 kt CO,/ year
Gniewino /l/# . 2 2
o Sni o Jastamia
Lesniewo og )
@ 2% 200MW * The ORLEN Group has already signed a state aid agreement with
R - National Economy Bank in the amount of EUR 450 milion to
B"'S“:fjh 2 Machalinki el suppport 200 MW electrolyzers located near the refinery.
teczyce Keblowo EH Kosakowo
Bozepole
A “‘“*'Dk‘am Luzino g @ * Electrolyzers cannot use offshore wind resources due to the
Barioming additionality rule, moreover the grids and power system in CEE are
i Gdynia Electrolysers not ready to handle a large scale of Renewables
Szemud
<o 36 kta - Hydrogen production has significant potential to stabilize the
Linia Strzepcz Kialno e s . oy . .
¢ " cwaseme oRENBO H2 electricity grid, bud additionality rule need to be adjust
Kamienica EBianlmzn 56} ’
NCISHERS Przodkowo ™ >
Pepowo
Sierakowice - 04 . Gdansk
\ i P 2R o ; ORLEN has prepared ready-to-implement high volume production

2 Krajobrazowy, T 1] Gdansk Ref“‘]ery p p y p g p

projects and is planning FID in 2026. However without changes to the
RFNBO productions rules (regarding additionality and time
correlation), undertaking FID will be a major challenge.

Hydrogen Eagle and Green H2 projects subsidized by National
Recovery and Resilience Plan

Sfinansowane przez D
Unie Europejskq n
NextGenerationEU - BGK KRAJOW

N ngWY Rzeczpospolita
== oosuoowy [N P4
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« Mitigation of risks related to the instability of power grids.

ORLEN
Hourly vs monthly corelation in CEE region
m I
C <
o o
» o
Hourly Correlation Monthly Correlation — 2
)
+ Frequent swings in electrolyser hydrogen preduction: +  Enables Orlen to achieve a stable RFNBO hydrogen production profile, o =
- Compromises electrolyser and refinery operations and reliability. utilising grid electricity more efficiently: g o
= High risk of not qualifying RFNBO due to rapid changes. + Improved electrolyser operation and overall reliability. C o
+ Impacts electrolyser reliability and operations. * Mitigates risks related to RENBO H, requirements. 8 n
«  Poor capital efficiency due to additional investments and oversizing of *  Efficient investment allocation, while achieving the target annual RFNBO <5
hydrogen production. —
assets. (@
S
==
o O

+ Additional investment in grid to protect against rapid veoltage drops

(blackouts).
EZ Production
Monthly Correlation

EZ Profile: Hourly Correlation 500
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Source: Yokogawa and ORLEN analysis Hours Hours

Proposed actions to be taken:
Introducing a derogation from hourly time correlation till 2040 to speed up investment in RFNBO production assets




Summary

Today, the priority should be rapid deployment of energy independence with
hydrogen and building energy resilience, not regulatory complications.

Technology neutrality approach

The European industry needs flexibility in choosing technologies
to reduce GHG emissions, rather than being constrained by
rigid regulations. Without such an approach, it will be difficult for
many industries to remain competitive and stay in Europe.

Additionality rules adjustment

Extending the grandfathering clause so as allowing all projects
that become operational before 2035 not having to comply with
Additionality till 2040. It will give chance to make a FID for many
RFNBO projects in Europe

Hourly correlation derogation till
2040

Monthly correlation is essential, as grids and certification
systems are not yet ready for hourly correlation. Industry
requires stable hydrogen supplies, and additional time is
needed for full implementation

European Hydorgen Bank
geografical approach

The design of the European Hydrogen Bank should include
geographical baskets for the allocation of subsidies. This is
particularly important till hydrogen transmission infrastructure
will be build in Europe




Grzegorz Jozwiak
Grzegorz.jozwiak@orlen.pl

Thank you for your attention
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