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Introduction

Objective of the work:

• develop an integrated model of the heat demand coupled to the 

power system

• assess the potential of the heat demand as a flexibility provider

Optimisation model minimizing the total operational system cost with

• supply side: unit commitment and dispatch model

• heat demand: space heating and domestic hot water

• electric heating: heat pumps and water heaters
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Dispa-SET in a nutshell

• Unit commitment and dispatch
model of the European power
system

• Optimises short-term scheduling of
power stations in large-scale power
systems

• Assess system adequacy and
flexibility needs of power systems,
with growing share of renewable
energy generation

• Assess feasibility of power sector
solutions generated by the JRC-EU-
TIMES model
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Dispa-SET 2.1: unit commitment and 
dispatch model
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Dispa-SET 2.1
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Dispa-SET 2.1
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Dispa-SET 2.1
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Dispa-SET 2.1
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Dispa-SET 2.1
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Dispa-SET 2.1
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Dispa-SET 2.1
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Dispa-SET 2.1
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Dispa-SET 2.1: typical outputs
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Heat model
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Heat model
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Heat model
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Heat model
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Heat model
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Model coupling

Difference between the actual building consumption and the 
baseline consumption
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Modeling of the Belgian building stock
Database of building typologies validated with historical data.

Subset considered here: one building geometry and two insulation levels

• U = 0.458 [W /m²K ] (75%)

• U = 0.305 [W /m²K ] (25%)

Heat demand aggregation:

• 4 space heating comfort profiles

• 5 domestic hot water consumptions profiles
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Simulations
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Simulation results: base case
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More simulation results
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Conclusions
• With 1M flexible devices:

• Up to 35M€ of operational cost reduction

• Up to 1TWh of curtailed power reduction (1MWh/device)

• Benefits are higher when the flexibility need is high (more renewable)

• Benefits are reduced when the system is more flexible

• Heat pumps and water heaters provide the same heat storage

• capacity

• Future improvements:
• Adding cooling and/or more zones to the model

• Include investments

• Include uncertainty

• EU-wide analysis

• All methods and models are released as open-source (Dispa-SET 
side): https://joinup.ec.europa.eu/software/dispaset/
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Dispa-SET 2.1 Inputs
Input database:
• RES generation 

profiles
• Power plants
• Demand curves
• Outages
• Fuel prices
• Lines capacities
• Minimum reservoir 

levels

From the same database 
different levels of model 
complexity are available:
• MILP
• LP with all power 

plants
• LP one cluster per 

technology
• LP presolve + MILP


