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PROJECT AND GENERAL OBJECTIVES

HyCoFlex is developing a retrofittable decarbonisa-
tion solution package for combined heat and power
plants by enabling gas turbines to operate on up
to 100% hydrogen. This cutting-edge technology
will be seamlessly integrated into an industrial co-
generation system at the Saillat-sur-Vienne site in
France, where it will be demonstrated and validated.

Expanding on the achievements of the HYFLEX-
POWER project, HyCoFlex will further enhance an
industrial scale power-to-hydrogen-to-power facility,
refining its infrastructure to improve efficiency and
adaptability. HyCoFlex will:

« Develop operational strategies and flexible pro-
tocols tailored to the dynamic requirements of
industrial cogeneration plants.

+ Play a key role in accelerating the transition
towards a low-carbon industrial and energy
landscape by establishing viable pathways for
scaling and replicating this solution.

NON-QUANTITATIVE OBJECTIVES

Enhancing advance plant concept for hydrogen
cogeneration operation:

* HyCoFlex will upgrade of the power-to-H,-to-
power cogeneration plant developed for the
HYFLEXPOWER initiative at Saillat-sur-Vienne,
enabling its gas turbine to operate up to 100%
hydrogen. The upgrades will focus onimproving
safety and plant integration, and enhancing
monitoring accuracy through advanced fuel
composition and exhaust analysis systems.
Additional modifications will facilitate precise
fuel blending via new gas lines and updated
control systems.

Development and validation of H, gas turbine com-
bustion technology:

+ HyCoFlex will design, develop, and validate
a highly fuel-flexible Dry-Low Emissions (DLE)
combustion system capable of operating with
hydrogen concentrations ranging from 0% to
100%. This includes:

An optimisation of the Siemens Energy’s
existing hydrogen DLE technology through

advanced design techniques, analytical
research, and validation in relevant environ-
ments and gas turbine operating conditions.

An enhanced burner with improved safety,
operational flexibility, and emissions compli-
ance in line with the Clean Hydrogen Strate-
gic Research and Innovation Agenda (SRIA).

High-pressure rig tests followed by engine
testing to validate optimal performance at
the full-scale industrial plant.

Demonstration of enhanced operational flexibility
in the cogeneration plant:

+ Development of a demonstration gas turbine
with a combustion system designed for 100%
hydrogen operation.

+ Two demonstration campaigns at the indus-
trial cogeneration plant in Saillat-sur-Vienne to
test the turbine’s performance across various
loads and fuel mixtures. These tests will val-
idate the advanced plant with the H, gas tur-
bine, confirming its efficiency with hydrogen
concentrations up to 100% and showcasing
the plant's enhanced operational flexibility for
future hydrogen applications.

Pathways to decarbonised power generation using
gas turbines:

+ Development of a flexible dynamic simulation
and optimisation tool to analyse the operational
performance of the Saillat-sur-Vienne cogenera-
tion unit under transient conditions. This tool will
also be applied to upscaled cogeneration units
to evaluate the scalability and replicability of
hydrogen-based retrofitting solutions.

Assessment of circularity and sustainability
aspects, focusing on efficiency improvements,
economic viability, and environmental impact.

+ Simulation of real-world operations through
digital twins.

+ Identification of optimal sites across Europe
forimplementing HyCoFlex's decarbonisation
solutions through an information mapping tool.
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PROGRESS, MAIN ACHIEVEMENTS AND
RESULTS

Power-to-H,-to-power advanced plant concept:

Execution of preliminary studies, including pro-
cess design analyses and updated safety reviews
with risk assessments related to hydrogen com-
bustion.

Identification of key measurements, such as
temperatures and emissions, and preparations
for their implementation are ongoing.

Execution of maintenance of existing installa-
tions, and preparation of necessary modifica-
tions to the mixing station, including the ordering
of long lead items.

Combustion system:

Identification of gaps in project key perfor-
mance indicators based on insights through
the HYFLEXPOWER demonstration engine test
experience.

Identification of operational improvements with
hydrogen based on numerical simulations, man-
ufacturing of new combustion system hardware,
and high-pressure tests at the Siemens Energy
combustion test facility Clean Energy Center
(CEC).

Manufacturing of combustion system compo-
nents for validation in the gas turbine during the
first demonstration campaign at the Saillat site,
scheduled for 2025.

Demonstration and validation of the advanced plant
concept:

Utilisation of existing measurements from HYFL-
EXPOWER for preparation of a comprehensive
data monitoring for the 2025 Test Campaign.

Establishment of a detailed test schedule for
the 2025 Test Campaign.

Securing the test engine for the 2025 Test
Campaign.

Finalisation of the engine build specifications.

Manufacturing and procurement of essential
components, including burners, are ongoing.

Performance of a works acceptance test of
atest engine with a comparable H, combustor,
using natural gas, to establish engine control
parameters for transient operation, guiding the
site testing strategy.

Dynamic simulations and upscaled scenarios:

Establishment of the requirements and boundary
conditions for the dynamic simulation frame-
work of the power-to-H,to-power unit.

+ Development of dynamic models to analyse the
transient behaviour of the advanced plant.

+ Performance of a multi-objective optimisation
to minimise the Levelized Cost of Hydrogen and/
or Hydrogen Carbon Intensity.

« Determination of the necessary capacity for
the proton exchange membrane electrolyzer
and hydrogen storage unit based on preliminary
results for cost-optimal base load gas turbine
operation at 50% H, by volume.

FUTURE STEPS AND PLANS

The initial test campaign is set and will last approxi-
mately 12 weeks. During this period, the operational
and flexible performance of the gas turbine will be
validated, starting with natural gas and progres-
sively increasing to 100% hydrogen. The campaign
will also include initial tests with the heat recovery
steam generator. Key focus areas will include:

+ The stability of the fuel supply system at varying
hydrogen concentrations.
+ Identification of operational limits.

« Correlation of the rig to engine combustor per-
formance (including emissions).

+ Safety considerations related to flashback and
flameout detection.
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Technoeconomic and Environmental Assessment.
Digital twins simulating annual operation in transient
conditions of up to three real large scale cogeneration
units.
Information Mapping Tool

Present pathways for decarbonised power
generation from gas turbines through retrofits,
upscaling and uptake while addressing
circularity aspects.
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