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Blockage Diagnosis of Heating-Networks Based on Hydraulic

Simulation and Neural-Network
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(State Grid Integrated Energy Service Group Co., Ltd., Beijing 100052, China)

Abstract: To diagnose the blocking fault of the heating network accurately and improve the operation reli-
ability of the heating system, a diagnosis method was proposed based on hydraulic simulation and neural
networks. Firstly, to obtain a large number of data samples representing the features of heating-network
blockage operation, the blockage simulation expert database was established based on hydraulic simula-
tion. Secondly, the actual hydraulic features of the heating network were obtained by combining represen-
tation learning and the heating network's actual data, and the blockage representation expert database was
established. Finally, a convolutional neural-network blockage diagnosis model was trained and tested
based on the established database. An urban actual heating network was selected as a study case. The
results show that the blockage representation data can effectively express the actual hydraulic features of
the heating network. The accuracy of diagnosing blockages using simulation data and representation data
as samples exceeded 85%.
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representation expert database
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Fig.2 Structure of representation-learning network
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Fig. 3 Steps of heating-network blockage diagnosis
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Fig. 6 Distributions of heating-network simulation data and actual data
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Fig. 7 Distributions of simulation data and representation data for single-pipeline blockage
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Fig. 10 Training results of convolutional neural network
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Fig. 11 Testing accuracy of convolutional neural network
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Fig. 12 Training results of convolutional neural-network
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