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Abstract

Once pipe burst events occur in water distribution systems, the prompt pipe burst localization can
achieve the rapid repair of pipes and the reduction of incident loss. Concerning this issue, the paper
presents the mapping of nonlinear relation between pipe burst location and the pressure variation rate
at monitoring points during the events based on artificial neural network (ANN). The ANN model for the
pipe burst localization is set up. A water distribution system case is used to validate the feasibility of the
method using correlation analysis (R2?). Moreover, the impact of different combinations of monitoring
points on localization accuracy is analyzed. The results show that the accuracy of model is higher when
the monitoring points are installed uniformly within the water distribution systems.
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Table 1. Data list of pipe size of water distribution systems
= 1. BKEMEERTH#IRTIR

BT E A% (mm) K (m) (EPCE LRSS EA%(mm) KJE(m) EiE T HE A& (mm) K (m)
1 800 50 18 600 2000 35 500 1000
2 600 1000 19 500 2000 36 400 1000
3 600 1000 20 500 2000 37 400 1000
4 500 1000 21 400 2000 38 350 1000
5 500 1000 22 400 2000 39 350 1000
6 400 1000 23 350 2000 40 500 2000
7 600 2000 24 500 1000 41 400 2000
8 600 2000 25 500 1000 42 400 2000
9 500 2000 26 400 1000 43 350 2000
10 500 2000 27 400 1000 44 350 2000
11 400 2000 28 350 1000 45 300 2000
12 400 2000 29 500 2000 46 400 1000
13 600 2000 30 500 2000 47 400 1000
14 500 1000 31 400 2000 49 350 1000
15 500 1000 32 400 2000 49 350 1000
16 400 1000 33 350 2000 50 300 1000
17 400 1000 34 350 2000
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Figure 1. Topology of water distribution systems case
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Figure 2. Decline curve of M,’s error
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Figure 3. Fitting curve for expected output and model output of M,
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Figure 6. Position distribution of different combinations of monitoring points
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Table 2. Statistics of model accuracy for different combinations of monitoring points
2. FEIENSEE THIREMEE 5t

A A R? RS- #1H MSE MSE “F ¥4

M; 0.9667 0.00035

A1 M, 0.8463 0.9049 0.0019 0.0013
M, 0.9019 0.0015
M, 0.8157 0.002

&2 M, 0.7565 0.8515 0.0025 0.0023
M 0.8607 0.0025
M; 0.8157 0.0042

M43 M, 0.7565 0.8109 0.0021 0.0027
M, 0.8607 0.0017
M, 0.8408 0.0028

Y& 4 M, 0.7304 0.8064 0.0031 0.0027
M 0.8480 0.0022
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