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26 partners in 9 countries
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RATIONALE
EU Energy Roadmap 2050:  64% Renewables in 2050

EU is developing a low-carbon economy incl. the energy sector

with large scale deployment of renewable energy sources

To enable more Renewable Energy Sources on the grid,

highly flexible back-up power is needed at large scale
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Share of renewable electricity 

generation in Europe 2004–2019.

Source:  Eurostat

Solar

Wind

~0-60 GW fluctuation

Electricity generation from Wind and 

Solar in Germany in March 2021.

Source:  Fraunhofer ISE

Renewable electricity generation 

is growing substantially …

… BUT intermittency requires back-up 

capacity almost equal to renewable generation

>34%
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RATIONALE
Idea:  Upgrade existing infrastructure to minimize system costs
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No large-scale storage solutions available yet …

Existing fossil fuel plant infrastructure can fill the gap cost effectively,

BUT needs to shift role from providing baseload to flexible backup power

New demands on existing fleet

High load change velocities

Full turndown capability

Start/stop mode w/very fast re-start

Increase in cost due to

Increased wear, shorter lifetimes

Decrease in efficiencies

Unplanned outages, etc.
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OBJECTIVES AND METHODOLOGY
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Objective
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Methodology

WP 1

Compressor off 

design operability

WP 2

Hot Gas Path 

Technologies

WP 3

Mechanical integrity 

during flexible operation

WP 4   Online Plant Analytics and Monitoring

WP 5 Whole Plant Performance

“Develop technologies to retrofit existing 

fossil-fuel power plants to enable more 

flexible operation to allow a larger share of 

renewables in the energy system.”

Technologies

WP Structure



SUMMARY
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Expected Impact

TURBO-REFLEX will provide retrofittable solutions for faster load changes, 

improved low load capability and economic benefits for plant operators.

TURBO-REFLEX will reduce fuel consumption and emissions due to shorter 

start-up times and higher part load efficiency.

TURBO-REFLEX solutions could allow a significant amount of the installed fossil 

capacity in Europe to be retrofitted by 2030.

Challenges

Dealing with a changing and highly volatile market.

Large differences in electricity markets between countries in Europe make 

standardization challenging.

Low capacity factors associated with back-up power role of fossil plants make 

financial viability of additional flexibility investments challenging.

Note: TURBO-REFLEX has received funding from the EU’s Horizon 2020 

research and innovation program under GA no. 764545.
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An OEM Consortium of

26 partners in 9 countries
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+49 172 204 7913

Email:

christian.aalburg@ge.com

ETN Webinar Series             FLEXIBLE POWER GENERATION     April 20th, 2021, 11:30am-1pm CET


