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Application of BP Artificial Neural Network Model in Fitting Water Pump
Characteristic Curve
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Abstract:  Obtaining nonlinear relationships between parameters of water pumps through the
operation data is crucial for evaluating pump rooms, energy-saving pump units, and solving collaborative
optimization scheduling problems. Aiming at the shortcomings of traditional characteristic curve drawing
methods, a new method is proposed to use back propagation (BP) artificial neural network model to
quickly and efficiently fit the quantity—head (Q—H) characteristic curve of each water pump in the actual
production environment, in order to improve the accuracy of curve drawing and solve the problem of
numerical sparsity. At the same head, the examples prove that the error between the predicted flow value
and the actual value remains around 3%, and can accurately reflect the relationship between performance
indicators, which is particularly significant for production and practice.
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Fig.1 Layout of water supply pump room in NQ water
source plant
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Tab.l Equipment parameters of the water supply

pump room unit in the NQ water source plant

Wi gl 1#.7# .8# | 2#.5#.6%# | 3#.4#
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A FLUIL/A 151.0 116.9 116.9
AL | % 5E T AW 1250 1 000 1 000
38 /(x/min) 750 595 595
ISR 0.83 0.86 0.86
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Fig.3 Linear regression analysis test diagram
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Tab.2 Training sample fitting errors
i 1 2 3 4 5 6 7 8
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Fig.4 Quantity—head (0—H) characteristic curve of No.8
pump at 36 Hz
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Fig.5 Flow deviation monitoring of No.8 pump
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