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Step 1.
Pipe network data

o : Node *
— : Pipe

O : A sub-area S;

Step 2.

Find a set of sub-areas X
to cover whole nodes

eI %

~L 8
{7} : Virtual Sub-Area v

Fig.1 Solve a set cover problem for dividing virtual sub-areas
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X={7;7{1is a node to arrange a pressure gauge
for choosing a sub-area Si} (1)
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Pressure drop [m] if a leak is occurred in each node
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Pressure Gauge

Leak detection area

Fig.2 An instance for identifying a leak detection area from a pressure gauge

Pressure drop [m] if a leak is occurred in each node

Measurement Point
B|C|D]JE
A -0.0
= 8 Compare value e
s lc : : -0.4
= |D|-0.4
L<h]
- |E |-0.2
F |-0.0

Pressure Gauge

Virtual Sub-Area

Fig.3 An instance for dividing virtual sub-areas from leak detection areas
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Table 1 Pipe length in each virtual-sub area

Pipe Length Pipe Length
Area p[km]g Area p[km]g
#1 32.3 #1 27.3
#2 43.0 #2 50.5
#3 79.1 #3 28.8
#4 27.1 #4 75.1
Standard deviation 20.3 Standard deviation 194

Table 2 Estimated leakage amounts by using a conven-
tional dividing approach (Fig.4 (a))

Area Actual Leakage |Estimated Leakage
[m®/h] [m?®/h]
#1 16.7 158
#2 4.3 1.1
#3 157.2 1174
#4 75.0 1144

Table 3 Estimated leakage amounts by using the pro-
posed dividing approach (Fig.4 (b))

Area Actual Leakage |Estimated Leakage
[m*/h] [m*/h]
#1° 40.7 29.0
#2 25 2.1
#3 180.9 179.7
#4 285 259
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Fig.4 Results of dividing virtual sub-areas
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