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Optimization of Pumping Station with Simulated
Annealing and Genetic Algorithm

WEI Xin-hua, GUO Jia-hong
( Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China)

Abstract: To cope with the problem of low efficiency of pump station due to unreasonable combination of
the pumps, a mathematic model for optimizing the combination is proposed leading to minimal power
consumption. The constraining conditions in the model are the pump head, total water supply and rotation
speed of the pumps. A simulated annealing-genetic algorithm is used to determine the number of pumps in
operation, the rotation speed and the flow rate of each pump when the pump station is in an optimal state.
The infeasibility degree is introduced into the algorithm to choose a suitable result from every population
and to balance the demand between the target function and the constraining conditions. The result of an
example shows feasibility of the present algorithm for pump station optimization.
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Fig.1 Schematics of running status of the pump
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Fig.2 Main procedure for solving the constrained
optimization problem using the simulated

annealing-genetic algorithm
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Table 1 Optimization result of the annealing-genetic

algorithm
L DR
EwE 1 1 1.000 0.083 38.329
B 2 1 1. 000 0.083 38.329
I 3 1 0. 885 0.044 22.855
FHE 4" 1 0.893 0.048 23.927
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