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CSP + sCOZhallenges sCC

T Low maturity of heat collection and storage systems above 600AC

fTMol ten Salt Systems are the fionlyo bankabl e techi

1 New fluids and TES media being investigated, yet to be demonstrated

{ State of the art of sCO2 cycles: immature and lacking demonstration data
1 Several R&D projects focused at fluids, components and system analysis
1 No demonstration or MW-scale prototyping in EU
1 Several R&D projects with kW prototypes with inlet temperatures below 500AC
 STEP project (USA): first 10MW cycle demonstration at 700AC from NG i commissioning
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 Demonstrate FOAK MW-scale sCO, cycle in EU
 Demonstrate FOAK molten salt driven sCO, cycle in real operating conditions
{ Demonstrate MW-scale optimized molten salt electric heaters for CSP-PV hybrids
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Project vision: Replication Layout 'EEEsCOeoL

&
HybridPV + Molten salt
driven sCO2 CSP plants
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Project Vision: Towards Hybrid sCO2 CSPV sCC

1 2020: SOLARSCO20L component design, optimization and prototyping
1 2024: SOLARSCO20L demonstration campaign
I Up-scaled design optimization (10 MW T 50 MW).
1 2025-2028: Up-scaling and demonstration at larger scales
I Market entry of sCO2 power block in other applications
1 2030: Commercial molten salt CSP sCO2 + PV plants
1 2035: Market entry of advanced hybrid CSP-PV layouts (700AC)
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WP1 Objectives and Tasks

WP1 MainObjectives |
!' o Todevelopflexible simulation toolsfor assessing the techneeconomic viability of the novel CSP layouts with '
I sCO2 under different market and cost boundary conditions, also including hybridization with PV. :

' o Tocarry preengineering workand de-risking analysisfor optimization and ultimately definition of the pilot
| demonstration layout and integration strategies for key components and infrastructure.

Task
Number

Task Description Leader When Status

T11 Deflnltlor_l of novel _SolarSCOZC_)L.Iay_outs: KTH M1 - M6 /
schematics operating modes, limitations and scope
SOLARSCO20L Demo layout definition:

T2 schematics operating modes andBoP ABE M1 6 MI12 /

T1.3 _Deflnltlon of targeted KF’lS, bc_)ttc_mmp cost model and marketelated KTH M4 3 M9 /
input for technoeconomic optimization models

T1.4 Techneeconomic Model Development and Verification KTH M7 6 M32 Ongoing

-
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Upscaled Techneeconomic Analysis

TCost competitive LCOE (< 80 0EMW at smaller
traditional CSP A financing, modularity g
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Preliminary Demo Layout Definition  pMagtel sCQuoL
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Placed on the premises of La Africana

Existing infrastructure will be used within
possibilities (grid connection, access to
utilities and others)
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Preliminary DemoLayout Definition = ABENGOA s&a\:?oL
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1 6 MWe Electric Heater
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Preliminary DemoLayout Definition ~ ABENGOA <:sCCy0L
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Future Advanced Layouts - sCOnL

Particle-based Air-based
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TH UlC Guccione et al recah@nficlAnaly8i$ ef arhAirariven Concentrating Solar Power Plant with Particle storage and supercritical CO2 Power Bl o ¢ k 0
Guccioneetal,2 021, ATher rAoalysisd atybrid PV-Particle Based sCO2 Concentrating Solar PowerP| ant 0

Trevisanetal,2 02 0, n F®dtoaamnc@ptimization of an air driven supercritical CO2 Brayton power cycle for concentrating solar power plant with packed
bed thermal energy storage6, Sol ar Energy, 211.
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Future Advanced Layouts EE‘sCOoL

Chloride Salt Sodium + Chloride Salts
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