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About Ignitis Renewables

Ignitis Renewables is an international green energy
company operating in the three Baltic states and Poland.

Our objective is to develop low-carbon electricity
generation portfolio with a focus on offshore wind, onshore

hybrid, Power-to-X and storage technologies.

By developing new projects, we are implementing the

strategic goal of Ignitis Group to
enable green and flexible capacity build-out and
to deliver 4-5 GW of installed Green generation

capacities by 2030.
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Key P2X Development Drivers
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Total RES capacity 8,6 GW

Onshore and Offshore wind capacity 4,5 GW
Solar generation capacity 4,1 GW

Electrolysis capacity of 1,3 GW
~129 ktpy of Green hydrogen (6,51 TWh of electricity)

Total RES capacity 19 GW

Onshore and Offshore wind capacity 10 GW
Solar generation capacity 9 GW

Electrolysis capacity 8,5 GW
~732 ktpy of Green hydrogen (36 TWh of electricity)

Source: Lithuanian National Energy Independency Strategy
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Carbon capture technologies
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Figure 1. Carbon capture technology overview

Post-combustion technologies represent an easier approach in terms of their integration into
existing WtE and BioCHP plants.
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Carbon capture technology maturity overview
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Pre-combustion power plant
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Cement with CCS
34 gen. separation technologies

Capital requirement * Technology risk

Steel with CCS 2" gen. CO, separation
(solvents, sorbents, membranes,
looping, pressure and temperature swing)

(mineralization, bio-sequestration, cryogenic, ionic liquids...)

Aquifer storage and monitoring

Syngas plant with CCS (synthetic natural gas, fertilizer, industrial hydrogen)

Qil and gas field storage and monitoring
Natural-gas processing with CCS
1*' gen. solvents for CO, / N, (flue gas) separation

Membranes for CO, / CH, separation

Large EOR projects for oil and gas industry
1% gen. sorbents & solvents for CO, / H, / CH, separation

CO, injection in oil fields
CO, pipelines

@ Integrated CCS project

© Caplure technology
@ Transport technology

Air-separation unit

“Valley of Death”
@ Storage technology
First-of-a-kind commercial projects
Lab work ‘Bench scale Pifot scale with ongoing optimization Widely deployed
Research  Development Demonstration Deployment Mature Technology
Maturity
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Source: COWI
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Amine based absorption Carbon Capture (CC) process

« Exact technology choice depends on project
specifics and operation in 2028 favours
mature technologies with lower technical risk =

Recommended Approach:

« Amine  absorption: High  Technology o
Readiness Level (TRL), proven industrial
applications

Flue Gas
Stack

Flue gas containing
about 3-22% COz is
diverted from the
flue gas stack to
the CO: Capture
System.

* Process is energy intensive — driven by the
steam requirement at the COZ2 desorber
(stripper) stage

Diverter Damper

« Amines can lead to medium-high level of
toxic emissions if operated incorrectly © o ons wham

compressed into a liquid, dense

phase, or supercritical state, PURE COx

(contains water)

Compressor &
Dehydration

COMPRESSED CO»
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Flue gas containing
COzis pre-treated to
the conditions
appropriate for CO:
capture.

FLUE GAS

Flue Gas
Pre-Treatment

The amine
containing CO: is
then showered into
a stripper, which is a
vessel that heats the
solvent to release
CO: back Into a gas.

The amine that is stripped of
CO: (referred to as “lean”
amine) is recycled back into
the absorber to repeat the

PRE-TREATED FLUE GAS

vapor, trace
elements with less

Treated Flue Gas
(primarily contains:
nitrogen, water
than 2% CO:)

A chemical solvent
(called amine) that
targets the CO: gas,
is showered into
the vessel.

.....
.
-

s s s process and capture more COz.
HEAT
Externally Sourced
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The flue gas is then
sent to a large vessel
called an absorber.
To increase the
contact between
solvent and flue 70:
the absorber Is filled
with layers of
structured metal
packing that is
continuous to the
sides of the unit

(like @ metal sponge).

As the flue gas rises,
the amine reacts
with the COs,
absorbing the gas
into its solvent
before accumulating
in the bottom of the
vessel. At this point
the amine solution
is referred to as

“rich”,

Source: International CCS knowledge center
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Integration with existing Infrastructure

Amine Technology for CC: Steam Source

« Amine technology requires high-pressure steam for the desorber column which is extracted before the turbine.

« Installation includes a pressure reducing de-superheating station to lower steam parameters, using injected water
condensate
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Figure 2. Method to integrate Carbon Capture (CC) within an existing powerplant

Source: IGN study-based evaluation
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Cost components of CCS plant (reference case)

225
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200
* High contingency due to limited
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+ CAPEX subsidies have limited
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50 — CAPEX )
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Source: IGN study-based evaluation
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Potential pathways for synthetic fuel production
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1GW potential product flows

1t of MeOH requires

~1,5t of green CO2

~ 0,2t of H2 (or ~10 MWhe)

Non-biogenic
Co,

~200 «ktry

To be sequestered
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+

= g IGN WtE and BioCHPs

=] ~800 «uy

Captured CO,

¥ Biogenic origin CO,
pN ~500 ki

1t of CH4 requires

~2,8t of green CO2

~ 0,5t of H2 (or ~25 MWhe)

1cw

Load factor of 0.6

‘ Electrolysis
~800 ktry O,

| £

~900 kty H,0O

£

~100 ky

Possible production routes
~200 «ty ~550 «ktry

B

Treated wastewater
from production

Nitrogen

450 iy

Direct air capture

Source: IGN study-based evaluation
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Efuels production sensitivity analysis

Green Methanol production sensitivity LCOMeOH
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Main takeaways

Challenges Opportunities

As a standalone project, CCS faces  Decarbonization of the Heating Sector by
numerous challenges, making it harder to Enabling the Use of CO2 for_l—!lgh-VaIue
implement as an independent solution. Synthetic Fuel Production, via:

« Relatively high installation and operating » Alternative pathway for CO2 sequestration,;
COSts;

» CO2 as a valuable commodity;
« High contingency factor due to limited

Technology Suppliers: * New markets development opportunities;

- Energy intensity of CCS; « Sector coupling opportunities.

« Lack of transportation infrastructure; * New financing opportunities

.* Economic viability.
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Annex 1. CELSIO WtE plant in Oslo

CCS project financing FID 2022

*Total Project cost 910 Mill EUR
« CAPEX 550 Mill EUR
» OPEX 350 Mill EUR for 10 years operation

«State support 300 Mill EUR
+10 years transport and storage service
+10 year support period for operations;
Payment per ton CO2 delivered at port (= ETS price)

«City of Oslo direct investment in preference shares of
210 Mill EUR

*Remaining funding 390 Mill EUR by Celsio
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