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Optimal Solution to Inspection Interval for Water Leakage
of Water Distribution Network

GENG Wei-min  LIU Sui-qing XIN Kun-lun
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Abstract Water leakage management is required to minimize water loss and yields good economic
returns for urban water industries. The solving procedure of optimal inspection interval was based on
statistic data of water leakage and its object was to minimize the total cost of water leakage control.
Water loss and amount of water leakage were forecasted with autoregressive moving average ARMA

model and supplementary model and economic water loss was also estimated. Based on the above the
model to determine the optimal inspection interval for water leakage of water distribution network was
established. The results indicated that water loss and the total cost of water leakage control decreased
because of the optimal inspection interval. Its solution was effected by the parameters such as inspection
cost lost water cost etc. in the model.
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Fig.1 Variatim chart of monthly water
loss during 1999~2002
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Tab.1 Forecasting results of monthly water loss
10°mt ! 10°mt ! 10°mt ! %
1 1.010 3 1.008 5 0.0018 0.18
2 1.010 7 1.070 9 0.0602 -5.96
3 1.1358 1.0838 0.0520 4.58
4 1.189 1 1.1847 0.0044 0.37
5 1.093 5 1.1337 0.0402 —3.68
6 1.1222 1.120 4 0.0018 0.16
7 1.0433 1.086 7 0.0434 —4.16
8 0.917 1 0.949 2 0.0321 -3.50
9 1.058 3 0.981 8 0.0765 7.23
10 0.933 1 0.889 3 0.0438 4.69
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25 Tab.3 Water loss and cost of water leakage
% 20 control during 1998 ~2000
ﬁ 5 3
£ 15 10° m’
;éﬁ o 1998 126.884 50 65.4
w 1999 157.789 22 52.7
s _ 2000 119.310 00 32.0
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Fig.2 Chart of amount of monthly
water leakage in 2002
2 2002 1 10
Tab.2 Forecasting results of amount
of monthly water leakage
(%) 3- 1
1 11 11 0 0 E.+E| . E.
2 10 10 0 0 .
3 10 9 1 10.00 km ! E,
4 11 12 -1 -9.09 . o
5 10 12 -2 ~20.00 km T
6 13 12 1 7.69
7 16 17 -1 -6.25
8 13 15 -2 —-15.38 E.
9 15 14 1 6.67
10 22 21 1 4.55 .
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Tab.4 Comparison of cost of constant inspection interval
and optimal inspection interval
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Fig.3 Curves of inspection and repair cost E, and

lost water cost E; with optimal inspection interval
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Fig.4 Curve of total cost of water leakage control

with optimal inspection interval
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Fig.5 Variation of optimum inspection
interval with inspection cost
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Fig.6 Variation of optimum inspection interval

with cost of lost water
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