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California’s Monthly Wind and Solar Curtailment (GWh)
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> Source: California Independent System Operator, https://www.caiso.com/about/our-business/managing-the-evolving-grid
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Store heat through Power-to-Heat (P2H)
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What if we add Heat-to-
Power (H2P) conversion?
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Power-to-Heat-to-Power Storage
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e Buildings energy consumption accounts for 17 % of the global CO, emissions

e How to reduce the CO, emissions in Bulidings?

— Proposal: Hybridization of solar PV, lithium-ion (Li-ion) batteries, heat pumps & PHPS
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e Research question: Is there a market opportunity for PHPS"?

— How important is using the waste heat in the Heat-to-Power (H2P) conversion?

— How do some important parameters, such as H2P efficiency and the Coefficient of Performance

(COP) of the Heat Pump, impact on its feasibility?
— Does the type of building affect results?

- Simulation model to minimize the Levelized Cost of Energy (LCOE) in €/kWh

- Base case: Li-ion
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Methodology. Hybrid case P4sP4%4 | DE ENERGIA
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e PHPS is more suitable in using waste heat

e At low H2P efficiencies, using waste heat is the only option for PHPS to be feasible
e Buildings with high heat to total energy demand ratios is better for PHPS

e Hybrid solution brings highest PV self-consumption ratios

e \With highly efficient heat pumps, PHPS feasibility depends only on the H2P efficiency

'4'4“}:\0’
POLlTECNlC A TVAC, EASE, Valencia e 18t September 2024 15



’ INSTITUTO

SOLAR

AW.
Thank you for your attention ’{V‘;‘ DE ENERGIA

PhD Alicia Lopez-Ceballos

a.l.ceballos@upm.es

Happy to take your questions
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Innovation in photovoltaics since 1979
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