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Why are Swiss Households relevant?

Source: (BFE, 2018)
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Why are Swiss Households relevant?
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• There is a research gap in combining:

- Sector coupling between electric and heating storage models

- Technical and regulatory drivers for energy storage systems

• This research will consider multiple technology options and will 

simulate different tariff schemes and support policies in a 

dynamic cost-based scenario decision model
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Research gap
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• What is the role of energy storage technologies in

contributing to a greater deployment of renewable energy

technologies and a more efficient and effective use of energy

in the context of the Swiss Energy Transition?

• How do energy storage technology deployment based on

individual actors’ decisions compare to the techno-economic

/ environmental optimum?
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Research questions
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The model - Current scope
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The model - Structure
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The model - Structure 

A. Data processing

- Energy demand profiles

- Data parametrization of new

technologies

- Solar generation data

Python

B. Fossil fuel based heating technologies

- Demand and costs calculation for fossil fuel 

heating technologies

- Geographical location

Python

C. HH electricity

optimization model

- Optimization of the system’s 

energy flows

GAMS

D. Model integration

- Comparison of all scenarios

- Decision making process

GAMS & Python
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Case study – Preliminary results

Photovoltaic (PV) system

10 kW

2300 € / kW

Lithium Nickel Manganese 

Cobalt Oxide (LiNMC)

10 kWh

2550 € / kWh

Retrofits

Savings factor of 52,1%

428 € / sqm

Heating system

Heat Pump (HP) 10 kW

Storage tank 7 kWh

27 300 € 
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Operational expenditure for a selected HH

• Considering a double tariff of 36,98 Rp. / kWh at day and 27,7 Rp. / kWh at night

• The model will also includes other tariff and incentive schemes

Source: (iwb, 2019)
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Source: (iwb, 2019)

Annual total expenditure for a selected HH

• Considering a double tariff of 36,98 Rp. / kWh at day and 27,7 Rp. / kWh at night

• The model will also includes other tariff and incentive schemes
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• Modelling and integrating the full set of demand and 

technology data

• Include all household stock (more than 300 thousand 

buildings) and technology scenarios into a single and 

computing-efficient model

• Simulate different tariff schemes and support policies in a 

dynamic cost-based scenario decision model
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Next steps
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Thank you for your attention!
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Preliminary results
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304 632 buildings containing:

• Yearly heating demand profiles (daily resolution)

• Type, age and geographical location of the building

• Current heating technology

• Retrofit energy saving potential and cost
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Swiss heating household data
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• PV technical parameters and costs projected to 2050

• Battery technical and operational parameters and costs

• Household electricity demand profiles (dummy)

• Solar generation capacity factor profiles
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Swiss PV and electric storage technology data
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• Thermal technology “packages” (in future versions it will include 

storage and domestic house water)

• Technical parameters and costs of heating technologies 

(efficient oil boilers, heat pumps) projected to 2050
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Swiss heating technology data
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Preliminary results

Building 733’s heating demand for different scenarios (kWh)


