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SUMMARY 
This document describes processes in 

achieving task deliverable in WP 6.1. This task 

deliverable focuses on developing forecast 

algorithms for both the electricity load, PV 

generation and heat demand to be used as 

inputs for the optimization of the local energy 

communities (LECs) building energy 

management systems (BEMSs). 
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Disclaimer 

The content and views expressed in this material are those of the authors and do not necessarily reflect 

the views or opinion of the ERA-Net SES initiative. Any reference given does not necessarily imply the 

endorsement by ERA-Net SES. 

 

 

About ERA-Net Smart Energy Systems 

ERA-Net Smart Energy Systems (ERA-Net SES) is a transnational joint programming platform of 30 national 

and regional funding partners for initiating co-creation and promoting energy system innovation. The 

network of owners and managers of national and regional public funding programs along the innovation 

chain provides a sustainable and service oriented joint programming platform to finance projects in 

thematic areas like Smart Power Grids, Regional and Local Energy Systems, Heating and Cooling 

Networks, Digital Energy and Smart Services, etc. 

Co-creating with partners that help to understand the needs of relevant stakeholders, we team up with 

intermediaries to provide an innovation ecosystem supporting consortia for research, innovation, 

technical development, piloting, and demonstration activities. These co-operations pave the way towards 

implementation in real-life environments and market introduction. 

Beyond that, ERA-Net SES provides a Knowledge Community, involving key demo projects and experts 

from all over Europe, to facilitate learning between projects and programs from the local level up to the 

European level. 

www.eranet-smartenergysystems.eu 
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Abstract 

In this report, advanced forecasting algorithms for both the electricity load, PV generation and heat 

demand of the local energy communities (LECs) are described. The expected building energy 

management system for the LECs resources optimization would leverage this short term forecast for the 

management of all energy-related services. Accordingly, advanced AI based forecast algorithms with two 

different time steps of 1-hour ahead with 10-minutes resolution and 24-hours ahead with 1hour 

resolution are provided for the prediction of the PV generation, building loads and heat demands of the 

LEC demonstrated using HSB Living Lab (HSBLL), Chalmers University of Technology Sweden. In principle, 

observed weather conditions, and historical data (outputs of PV, Electricity, and heat loads), from previous 

hours were used to forecast for an hour and 24-hours ahead. 

Developing the machine learning models for the prediction of stochastic entities such as load demand 

and PV production requires historical data for a period to provide trends and patterns. The measurement 

data for this project is collected from Chalmers HSBLL building, while weather related data are retrieved 

from a Numerical Weather Prediction (NWP) model. For each forecasting algorithm tested based on the 

stated data, an individual forecasting method and performance optimization concept applied for the 

prediction is presented. The forecast for short term and very short term (1-hour ahead with 10 minutes 

resolution) are based on Long Short-Term Memory (LSTM) architecture while the 24-hours ahead with 

1hour resolution is on Gated Recurrent Unit (GRU) and ConvLSTM – a combination of convolutional neural 

networks and LSTM.  

The results of the best performing model showed an accuracy of 97.29% when compared with the actual 

data. The models were further validated and compared with the other state-of-art methods, hence the 

justification for their selection for deployment in GENTE project. Furthermore, the realization and future 

exploitation of the forecast system is briefly described. The presented forecast methods utilized 

predictions on weather variables instead of their real-time measurements. Therefore, the accuracy of the 

weather predictions highly influenced the predictions made especially that of the PV. This implies that the 

results of this forecasts are more viable in real time exploitation where weather variables may not be 

required as factor. 

 


