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CSP + sCO2 – why?
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• To enable operation at higher temperatures (increase efficiency)

• sCO2 cycles are compact (high power density / potential for cost reduction)

• Systems based on sCO2 cycles can be cost-effective at smaller scales

Turchi C. et al., 2013, “Thermodynamic Study of Advanced Supercritical Carbon Dioxide Power Cycles for Concentrating Solar 

Power Systems, ASME Journal of Solar Energy Engineering (135)

* Echogen
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CSP + sCO2: challenges
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• Low maturity of heat collection and storage systems above 600°C

• Molten Salt Systems are the “only” bankable technology widely acceptable.

• New fluids and TES media being investigated, yet far from commercialization

• State of the art of sCO2 cycles: immature and lacking demonstration data

• Several R&D projects (also in EU) focused at fluids, components and system analysis

• No demonstration or MW-scale prototyping in EU

• Several R&D projects with kW prototypes with inlet temperatures below 500°C

• 2 companies in USA offer waste heat recovery CO2 driven engines (500°C, not supercritical)

• STEP project (USA): first 10MW cycle demonstration at 700°C from NG – commissioning
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CSP and PV – how to make them friend?
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SOLAR based sCO2 Operating Low-cost Plants
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SOLARSCO2OL aims to become the EU MW scale FOAK CSP sCO2 plant demonstrating

sCO2 potential for cheaper/more flexible CSP energy. In this way, the project will

strengthen EU industrial leadership in both CSP and turbomachinery sectors.

TRL 7 – FOAK MW Scale – Reliable

Tackling CSP and sCO2 turbomachinery challenges 

in a demonstration to market project



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No.952953

Disclaimer: The sole responsibility for any error or omissions lies with the editor. The content does not necessarily reflect the opinion of the European 

Commission. The European Commission is also not responsible for any use that may be made of the information contained herein.

SOLARSCO2OL - Vision
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Hybrid PV + Molten salt 

driven sCO2 CSP plants

by 2030 
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SOLARSCO2OL drivers
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• Demonstrate FOAK MW-scale sCO2 cycle in EU

• Demonstrate FOAK molten salt driven sCO2 cycle in real operating conditions 

• Demonstrate MW-scale optimized molten salt electric heaters for CSP-PV hybrids

Turchi C. et al., 2013, “Thermodynamic Study of Advanced Supercritical Carbon Dioxide Power Cycles for Concentrating Solar Power Systems, ASME Journal of Solar Energy Engineering (135)
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SOLARSCO2OL DEMONSTRATION

Potential hybridization 
with PV too driving the 
electric heater

8
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SOLARSCO2OL OBJECTIVES

• MO1: Demonstrate at TRL8 a flexible FOAK sCO2 CSP power plant (CAPEX, LCOE, Emission

reduction and higher yearly efficiency): via experimental and thermoeconomics (WP1-WP4-WP6)

• MO2: Making sCO2 turbomachinery able to operate with solar input (WP2-3)

• MO3: Integration of SOLARSCO2OL components via grid oriented advanced control systems

(WP5)

• MO4: Demonstration of economic, safety and environmental sustainability of SOLARSCO2OL

(WP6-WP7): multi impact assessment (socio-envi-economic) and replication studies

• MO5: Dissemination and Stakeholders Engagement at policy and industrial level (both “solar and

turbomachinery sectors”)
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SOLARSCO2OL - Project Overview 
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• Molten Salt driven sCO2 cycle demo (2 MWe)

to enable CSP+sCO2 systems by 2030

• 15 Partners, industry driven consortium

• 4 Years – Oct 2020 to Oct 2024

• Project Coordination: 

Dr. Stefano Barberis, RINA Consulting

• Scientific Coordination: 

Dr. Rafael Guédez, KTH

• EU funded - Grant Agreement #952953

• Budget: approx. 15M€, 10M€ funding from EC
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An Industry Driven 
Consortium 

This guarantees:

▪ Industrial and Market interest to project 

outcomes and marketability

▪ Facility to involve stakeholders

▪ Strong commitment to prototypes realization 

▪ A common «project business» to be pursued 

made by «different actors’ business»

▪ Ability to overcome contingencies
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SOLARSCO2OL DEMONSTRATION TO MARKET
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Would you like to support us?

BECOME PART OF OUR STAKEHOLDERS GROUP!
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Learn more:

Download leaflet
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https://bit.ly/sco2leaflet1
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Stay connected and follow us:

LINKEDIN @SOLARSCO2OL
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T WITTER @SOLARSCO2OL

WWW.SOLARSCO2OL.EU

http://www.linkedin.com/company/solarsco2ol
https://twitter.com/solarsco2ol
http://www.solarsco2ol.eu/

