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Wy Introduction CENErGY

HyG@Flex

Decarbonizing recycling papermill by modernizing cogeneration plant in
Saillat-sur-Vienne, France.

Demonstration of the power-to-H2-to-power cogeneration plant with an
H, gas turbine for flexible operation with NG/H2 fuels up to 100% H2.
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iemens Energy led consortium EU & UK R&l funded /4RT”C|“" :

University of Athens

roject Duration: February 2024 — April 2027

artners include: Engie, Centrax Ltd., Siemens Energy,
quinor, Smurfit Westrock, Arttic, German Aerospace Center,
ational Technical University of Athens

tilizes and advances the infrastructure of the
YFLEXPOWER project

Customer, academia and industry formed strong

consortium demonstrating CO,-free power generation
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Partnership

HyG@Fle>

Advanced Power-to-H,-to-Power Plant Concept siemens
Overview & Key Milestones cCNnercy

Advanced Power-to-H,-to-Power Plant

Gas Mixing Skid Transformer

Existing Plant

SE Electrolyzer Silyzer 200 =

Green Energy to the Grid
12 MW, @full load

Heat Recovery e E‘ /N
20 MW, @full load | (@ Natural Gas

SGT-400
(up to 100% H,)

DeOxo — dryer

H, Storage

Milestones
2024 | Plant Upgrade 9 2025 | Pilot Demo 9 2026 | 100% H,
» Advanced plant concept upgrade » Pilot demonstration of flexible » Pilot demonstration of flexible operation
for flexible operation with NG/H2 operation with NG/H2 blends of cogeneration unit (HRSG & GT) with
up to 100% H2 up to 100% H2 (CO, saving 65,000t/yr.)
« Techno-economic & environmental
analysis of cogeneration plant
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+ clean Hydrogen POWer-to-H2-to-Power Advanced Plant Concept  siemens Cotundedby
Existing Cogeneration Plant Upgrade CNEreY the European Union

Partnership

HyC@Flex

Development, construction, and integration of
plant with hydrogen generation, storage, supply
and gas turbine re-electrification technologies:

Gas Turbine

- |
o W W el +  12MWe - H2/NG fuel 0-100% H2
DeOxo-Dryer + H2 DLE Combustion Technology

* Package upgrade

H2 Storage
« 57 m3, 936 kg H2 at 200 bar

H2 Compressor
» 3510200 bar

Electrolyzer
* 1 MWe - 16,4 kgH2/h

H2/NG Mixing Station

» H2/NG fuel mixing station 0-100% H2
up to 14.000 Nm3/h

» Upgrade for flexible GT operation

Obtained all necessary authorization to operate - | B
2 the demonstrator plant with green H, —— S - H2 Docking Station

[\

» 200 or 300kg tube trailer
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HyG@Flex

Advanced Plant Concept Construction

SIEMENS
CNercy



Zero CO, Emissions vie H2 Combustion SIEMENS
Challenging properties require rapid design & testing cycles CGCNersy the European Union

Partnership

HyC@Flex

1oo-.f<_e_|._c_?3."".. ot oo 1 600 DLR Stuttgart Tests

® - 500 © . i .
& 801 400 8 « Fundamental Single jet combustion tests.
[%)] - o
£ 60 200 @ » High pressure and 0-100% H2.
o i e . . .
S 00 = » Optical access and advanced laser diagnostics.
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% L 100 O * Flashback tests: Evaluation of surface roughness
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Values shown are relative to natural gas (indicative only)

Challenges

* Higher reactivity and flame velocity pushes flame towards burner and increases
risk of explosion or flashback

* Higher flame temperature can lead to local hotspots if imperfectly mixed
and thus increased NO, emissions

* Lower volumetric energy content requires larger flows to be handled by fuel system
* Higher diffusivity requires changes/re-certification of sealing and flanges
* H, embrittlement requires upgrade of stainless-steel materials

November 2025
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i Clean Hydrogen

Hy@@FIex
High Fidelity Simulations

Full system and sector assessment

Massively parallel CFD computations including
conjugate heat transfer

Solution Time 0.015434

Automated design optimization
Enabling > 1,000 design iterations

| 100% Hydrogen Gas Turbine SIEMENS
Part"ershlp Dry Low Emissions (DLE) Combustion System Development cnercy the European Union

Rapid Prototyping using AM Design Validation

High-pressure combustion tests at CEC/Berlin

Additive manufa ing enables

30+ Burner variants tested

Full engine tests in Lincoln with NG

SGT-400 with DLE H, combustors

Developed, Demonstrated, and Validated 100% H, DLE Combustion Technology

November 2025
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HyG@Flex

November 2025

SGT-400 build ready for 2025 test
campaign

HyCoFlex 2025 Progress & Outlook AEMENS o Eovepasy Union

Plant Upgrade of Power-to-H2-to-Power
» Upgraded mixing station for flexible operation of cogeneration plant
* Implementation of H2 docking station

2025 Demonstration Campaign
» Demonstrator engine built with latest H2 technology and factory tested in Lincoln on natural gas
« HyCoFlex demonstration at site with NG/H2 fuel blends conducted in summer 2025
+ Controllable fuel blend in mixing station achieved
* Demonstrated flexible operation with H2
o Ramp rate > £10% load/min
o H2 fluctuations > £30% vol H2/min

Next Steps
» 2026 Demonstration Campaign
o Upto 100% H2 in cogeneration operation
o Light-off with H2
» Techno-economic & environmental analysis of cogeneration plant
» Upscaling and replication roadmap
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Partnership Abbreviation list %IE“G,I[I'%\I& the European Union

HyC@Flex

AM Additive Manufacturing

BOP Balance of Plant

CCPP Combined Cycle Power Plant
CEC Clean Energy Center

CFD Computational Fluid Dynamics
CHP Combined Heat and Power

DLE Dry Low Emissions

GT Gas Turbine

HKW Heizkfraftwerk (Combined Hear and Power)
HRSG Heat Recovery Steam Generator
1&C Instrumentation & Control

LES Large Eddy Simulation

LGT Large Gas Turbines

NG Natural Gas

O&M Operation & Maintenance

WLE Wet Low Emissions
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Thank you!

Dr. Ertan Yilmaz

Portfolio Manager Hydrogen & Green Fuels
Email; ertan.yilmaz@siemens-energy.com
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The information, analyses, conclusions, recommendations and descriptions in this presentation:

(i) are provided for information only

(iil) should not be considered as all inclusive or covering all contingencies, and

(iii) are furnished without any warranty whatsoever, whether express or implied, of fithess for purpose,
merchantability, from course of dealing or usage of trade, as to adequacy, completeness or usefulness, or
otherwise

Nothing in this presentation shall be deemed or constructed to constitute a warranty of guarantee regarding, or any
obligation, offer or commitment to provide any of the products or services referred to herein, nor as modifying or
superseding any contractual requirements. Siemens Energy assumes no liability for the use of or reliance for any
purpose on this presentation, or any information, estimates, projections, results and/or data provided herein.

Unless otherwise specifically stated in this presentation, the observations, analyses, conclusions and
recommendations in this presentation are based solely upon engineering evaluation and assessment of information
and certain observations or inspections made by Siemens Energy of the product(s) referenced. Any operational or
plant historical information or data used or referred to herein was not independently verified by Siemens Energy.
Observations and assumptions made in this presentation may not reflect actual conditions.
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