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Modelling
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 Costkw ∗ Pmonth  ∞ ⇔ min{max{Costkw ∗  Pmonth }} | 
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𝑃𝑇𝑆𝑂−𝑔𝑟𝑖𝑑 = 𝑃𝑏𝑎𝑡𝑡𝑒𝑟𝑦 +  𝑃𝑔𝑟𝑖𝑑  𝑛
𝑛

 

DSO
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Considered grid
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Simulation
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Conclusion

TechnologyYear Location SizeControl Total Cost Total Benefit IRR
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Cases # Description

Years 2 2018 and 2025

Technology 2 lithium ion batteries and molten salt batteries

Control type 2 individual control and combined control

Locations 4 centrally at n1, decentrally at n8, n13 and n38

Battery sizes 5 [12kWh…96kWh] and [66kWh…1600kWh]

Resulting in a total of 160 cases

Year Technology Control Location Size IRR

2025 Lithium comb n38 12kWh 5.39%

2025 Lithium comb n8 12kWh 4.14%
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Offering grid reserves using thermal systems

60% of HP capacity for secondary control reserves

100% of HP capacity for tertiary control reserves 
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 Increased income

 equal comfort 

 equal energy efficiency



240+ Actors

650+ Sensors

7200+ Datapoints 

6 Heat pumps

3 Thermal buffers

1 Ice storage unit

2 Batteries

7 PV and thermal collectors

1 EV charging station

4 Thermal networks

4 Electrical networks

ehub demonstrator at Empa
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