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Electricity storage: State of the art (1)
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Electricity storage: State of the art (2)
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Electricity storage: State of the art (3)
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ANR Project – SELECO2
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SELECO2 Concept (1)

Charge : Heat-Pump cycle ( 8 hours)
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2nd characteristics : CO2 supercritical

Cold Stock
medium: in situ rock (granite)

column ~ 1 m / column , Tmax ~130°C

Rock conductivity =3 4 W/m K
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Rock conductivity =3,4 W/m.K



SELECO2 Concept (2)

Discharge ~ ORC (1 – 10 MWe)
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Parametric studies & results (1) ''
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AJOUT D’UNE 2ÈME TURBINE (DANS LE CM)
Parametric studies & results: architecture discussion (1)
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SYSTÈME OPTIMAL
Parametric studies & results: architecture discussion (2)
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AJOUT D’UNE 2ÈME TURBINE
Architecture discussion (3)

• 2-stage ORC system

 Favorable impact on global efficiency: ηg↗ 58,2%

D f lt ? Q 2 Default ? Qreg_ORC 2

• 2-phase turbine in Heat-Pump

 Isentropic efficiency = 75% ? Isentropic efficiency = 75% ?

 Favorable impact on global efficiency: ηg↗ 57% & ηg↗ 58,2%65 %

 Default ? Maturity and life of turbine component
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Preliminary modeling of the hot storage ground heat 
exchangers
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Configuration: vertical

Correlations : supercritical CO2
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Preliminary Ground Storage Model & Transient Coupling 
with Thermodynamic Cycles - 1

Code :

Module : Heat Transfer in Solid

Model : 1D Fluid – 3D Solid

Code :
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Preliminary Ground Storage Model & Transient Coupling 
with Thermodynamic Cycles - 2

High CPU cost
Cross-comparison with Macchi et al.
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CONCLUSION

• Parametric studies at steady-state

• A 1D steady state model of hot storage
• Taking into account pressure losses

U f bl i t l b l ffi i
g p

• Parametric study of pinch value 

• Architecture discussion

 Unfavorable impact on global efficiency

 Favorable impact on global efficiencyArchitecture discussion

• Off-design simulations & Transient multi-D coupling

 Favorable impact on global efficiency

• Other important tasks
• Turbomachinery design

 Study to be continued

• Turbomachinery design
• Experimental validation
• Economy

 1/10 device
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SELECO2 Concept (2)
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SELECO2 Concept (2)

Discharge ~ ORC (1 – 10 MWe)
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