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GHOTEM: Heating Load Prediction in District
Heating Networks

GHOTEM

≈ 5.7M€ funding

Objectives:

-- Forecasting heating load of power stations from weather and social factors



Heating load generation in district heating networks

Operating principle of a district heating network



The AGSM district heating network in Verona

• Power generation split in 3 stations: CCC, CRV and CSD

• CCC (main station)

• cogeneration engines fueled by natural gas (base load)

• gas-fired boilers (peak load)
• high temperature heat pumps

• CRV: foundry waste heat

• CSD: gas-fired boilers



Heating load prediction

Weather and social factors used to predict the amount of heat to produce



Predictive model generation
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How a predictive model is made (examples)
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Our solution

To keep both interpretability and predictive ability we used a 
multiequation multivariate linear regression model
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Predictions: some results



Advanced analysis: model parameters

• Some predictors are 

selected only in 
some models

• Some predictors have
a positive effect on 

the heating load

• Other predictors have

a negative effect



Advanced analysis: comparison with other models

The proposed model

obtained the lowest

average error of all four

models compared

Average error of four types of models: comparison



Software XM_HeatForecast

• A public version of the software was released at

https://github.com/XModeling/XM/tree/master/XM_HeatForecast

• A more specialized version was installed on the AGSM systems

• An error reduction of about 24% was achieved with respect to 

models previously used by AGSM.



Software XM_HeatForecast
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