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Leak Detection in Pipe Using Genetic Algorithm and Inverse Transient Method :
(2nd Report, Leaks at Two Points)

Young-Joon KIM, Koji MIYAZAKI and Hiroshi TSUKAMOTO

Leak detection for leaks at two points was done using the inverse transient method and genetic algorithm. The locations
and discharges of each leak were selected as GA parameters for leaks at two points in pipeline. The steady pressures and
leak discharges at all nodes were calculated using Newton iteration method. Calculations under assumption of two leaks
points were done for not only leaks at two points but also leak at one point in pipeline. Furthermore, the effect of noise in
pressure data was discussed, and the leak locations and leak discharges can be predicted precisely even in the case of noisy
data.
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Table 2  The results of leak detection with pressure data of
standard deviations . (x".), =0.3, (x".);, =0.7,
(C,A,/A), =0.0004, (C,A,/A),=0.0006,
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Fig.7 Detected leak locations with noisy data of 0.125, 0.25, 0.5 m standard deviations :
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Table 3  Percents of detecting leak location less than 5%
difference : under assumption of 1 leak point

SNt |o0as 05 075 | Mean
X jiea
0.2 94 75 100 89.7
04 99 |. 75 100 91.3
06 89 6 7 743
08 100 77 86 §7.7
Mean 955 | 725 | 893 85.8

Table 4 Percents of detecting leak location less than 5%
difference . under assumption of 2 leak points

S| 02s 0.5 0.75 Mean
X mea

02 98 61 98 85.7

0.4 94 66 85 81.7

0.6 81 52 51 613

038 89 55 a2 62.0

Mean 90.5 58.5 69.0 72.1

i, TRTOEBRTEET IR Y EERTE
b, Z0/bY ., FHEOFEMIAERORRE
WET HhERD, GAD/ST A — 7 wHEET
LIENLETHD,

T, EBRORIY 1 B2 0B 4EC
ML T1EFROBh T IRE L TEHEI TN
oo AT, R 2EAICH B ERE L.
EBEO2EHORIEERE L, LaL, £B
i, BRSNS L bdb b, 22
T, 2@ e L. 1 BRokhLiE
RIDHEIIOVTHE T 5, Table1 D 1
FROBILCH L T, GADISS A — %13 2 fipr
DRNDFHTEELITo70, 1 EFDRIIC
LT, Bk 2@Fb s EIRELLBEE ]
e LTHRELICH ST 572012,
NOALE & RN BENE % EAL S8 T100[RIF
HL, BELGIENHEY L8 L/, Table3 &
4 ISRNDINE EENRES b3 d, £
NEFNDOB S L TI00E ¢ DFEFR2T- T
EBEORNONE 2 FREZS% LA OFHHTHEL

0.0 =
1 .'._‘-.--
5 -4.0x10]
2 P—
£ gox10°
L)
2
g 1.2x10°
A -1.2%
8 "

1 10 100

Generation number

(a) Objective function (E)

0.10
+. 0.08 oo
& 0.06 l
‘a‘ *—=8
8 004 s
3 (x"L),=0.75
0.02
3 L
0.00 - .
1 10 100

Generation number

{b) Calculated leak location (=",

0.1

*
0.011 / \
00N
1

-
LA

Leak ldischarge,
C,A 1A
=
@

o
~

(CyAL 1 A), =0.0001

1 10 100
Generation number

{¢) Calculated leak discharge (C,A, / A),

0.10
g 008 oo
2 < 006] T\ I
g = .-s 4
£ < 0.04] o
|8) b
§ 0.02 [
0.00 -
1 10 100

Generation number

{d) Calculated leak discharge (C A, / A),

Fig. 8 Process of leak detection under assumption of 2 leak
points for 1 leak point: x"z =0.75, C,A, / L =0.001,
X'mea =0.6
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