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Short Term Load Forecasting Method of User Level Integrated 
Energy System Based on Combined Load-CNN-GRU 

Abstract 
Aiming at the characteristics of small scale, large load fluctuation and complex energy 
coupling of user level integrated energy system, a short-term load forecasting method of 
user level integrated energy system based on combined cooling, heating and electrical 
loads-convolutional neural networks CNN-gate recurrent unit GRU is proposed. Firstly, 
the cooling, heating and electrical loads data are spliced into combined load, CNN is used 
to extract the high-dimensional spatial features of the combined load data. Secondly, the 
output results of CNN are transformed into one-dimensional feature sequence, Finally, 
the feature sequence is input into GRU network for high-dimensional temporal feature 
extraction and the cooling, heating and electrical short-term load forecasting. The 
integrated energy system data of two independent users of Arizona State University are 
used for load forecasting. The results show that the CNN-GRU model, which jointly 
extracts the spatio-temporal coupling characteristics of cooling, heating and electrical 
loads, has higher prediction accuracy than the CNN model which only uses the combined 
load to extract the spatial characteristics and the GRU model which only uses the single 
type load to extract the time characteristics. 
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1. INTRODUCTION 
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2. MODEL ALGORITHM THEORY 
2.1. CNN model 
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Figure 1. 

2.2. GRU model 
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Figure 2.
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3. COMBINED LOAD-CNN-GRU PREDICTION MODEL 
3.1. Data processing 
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3.2. Model architecture 
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Figure 3.
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4. EXAMPLE ANALYSIS 

Table 1.

Figure 4. 
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Figure 5. 
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Table 2.

5. CONCLUSION 
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