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Leakage Location Model of Pipeline Network Based on Cuckoo Search
Algorithm
WU Wen-hong, CUI Yu-ying, LIU Ning
(School of Information Engineering , North China University of Water Resources and Electric
Power, Zhengzhou 450046, China)

Abstract: The water supply network, which is the infrastructure of a water system, has the leakage
management problems such as complicated leakage detection and high operating cost. Based on this, a
hydraulic model was built through the parameters of a pipe network to simulate the hydraulic leakage, the
minimum difference between the monitoring data and the simulated data was used to establish the
objective function, and cuckoo search algorithm and genetic algorithm were used to optimize and verify
the leakage location model, so as to realize the leakage location in the water supply network. The pipe
network leakage location model based on cuckoo search algorithm had an accuracy of 74% when setting
three pressure monitoring points to locate the leakage node, and approximately 60% when setting two
pressure monitoring points to locate the leakage node, both of which had better location performances than

that of the traditional genetic algorithm.
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Fig.1 Pipe network model and monitoring points
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Fig.2 Solution process of pipeline network leakage model
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Tab.1 Pipeline network leakage location results of three pressure monitoring points
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(L-s™'-m™) F—IK K =R F—IK K LR/
7,0.12 9,0.18 5,0.26 7.0.14
6 9.0.2 9.0.2
12,0.14 12,0.06 16,0.06 9,0.02
1,0.1 1,0.54 7,0.12 5,0.2 2,0.12
0.2 12 9.0.2
9.0.18 8,0.1 9.0.06 8,0.04 8,0.1
18 9,0.12 1,0.02 7,0.02 7,0.08 7.0.1 1,0.64
10,0.1 9,0.2 9,0.18 10,0.14 13,0.14 13,0.14
7,0.2 2,0.34
6 9,0.3 9.0.3 9.0.3 10,0.34
12,0.14 8,0.08
0.3 1 1,0.12 1,0.14 3,0.06 2,0.2 1,0.16 5,0.04
’ 9.0.28 9.0.28 10,0.3 5,0.24 7,0.24 10,0.32
1,0.1 9.0.28 3,0.04 9.0.28 7.0.2
18 9,0.3
9,0.28 16,0.02 10,0.32 13,0.02 11,0.08
9,0.28 9,0.38
6 9.0.4 9.0.4 9.0.4 9.0.4
10,0.14 16,0.02
04 1 3,0.08 6,0.06 1,0.12 9,0.06 2,0.3 5,0.14
' 10,04 10,0.38 9.0.38 10,04 9.0.2 9.0.3
9.0.28 9.0.38 7,0.3 9.0.38 2,0.06
18 9.0.4
10,0.14 11,0.02 12,0.12 11,0.02 9,0.36

<40 -



www. cnww 1985. com

R UL, R TS5 Fkoh 8 R BER

%3845 H 11

®2 2 NENEMNRENRREML R
Tab.2 Pipeline network leakage location results of two pressure monitoring points
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Fig.3 Number frequency of intelligent algorithm leakage

location node
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