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Leak Detection in Pipe Using Genetic Algorithm and Inverse Transient Method
Young-Joon KIM, Koji MIYAZAKI and Hiroshi TSUKAMOTO

An inverse transient method by genetic algorithm (GA) was applied to leak detection in pipe line. Transient flow caused
by valve operation was calculated using the characteristics method. Measured pressure waves at one or lwo points and cal-
culated pressure waves at those points are evaluated to minimize the difference between measured and calculated values.
The location and discharge of leak were selected as calibration parameters of GA. The unsteady pipe friction was approxi-
mated to be quasi-steady for the calculation of unsteady pressure. Moreover, the effect of the errors in the pipe friction fac-
tors on leak detection was discussed. As the result of the present study, leak detection was found to be possible at the node
as well as any point in the pipeline. Furthermore, the pressure data at multi-points for GA method was found to be effective
to improve the ieak detection accuracy.
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Fig.1 Leak in pipe
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Table 2 Percents of detecting leak location less than 5 %difference

using two points’ pressure data ; C,A, / A =0.001, 5 =0.0302

. Ll o025 0.5 075 Mean
X mea

02,04 %9 74 100 91.0
02./0.6 9% 76 100 90.7
02,08 97 77 100 91.3
04,06 99 7 100 90.3
04038 94 69 91 84.7
06,038 97 73 96 88.7
Mean 97.0 73.5 97.8 89.4

GAEtEIZ L YRS N EHE ( HI°. H2°)
DEREND, FESTOEOROME L,
ZOrE, Hit H2BE—DEIDHEBE DT
MEREE 52T+ T TABE L
E?qum—Hﬁf+unr-fo} -++(16)

=1

Table2 22 SoFENWET— S *HAB LI
BEDERRERELTT. EBEOBhOUE:
5% OB E RS 5 FHREIX. 1 B0
MEEDEZFHLI-HEDN87.7% 5 589.4% %
TE., MI9BWETE, STHICELRHY
B 1EROBE L D55%RFTFICD Do, B
HRBROV AT ATHALADOTREITREIIR
ERSLho b0, BIRRFPEBLEECE
EEAEIERP CELT 2B 28T
MEEHE2FATLDOHEBVWEEZONRD,

8. &k
EEEFRNBITELGALTRA L - B&fbic X
S>TEBTCORIROEEYITo 7. FOEER.
RDE D ¥R EBI,
O MBELERIATACBNT, BRLOM
BrRIOKEXE, BIUEBROEERG
BEGALEERHMETRD S Z LHH

BThH5,

@ Bhtl ESHRoBe I, FEEBREE
NG A= FIIMATHRELER LEER
BEZ /T A—FhORVIERICIIKE
ERXED ST,

@ EBOMEILEPEREND HEERRR
PRHLTERLTOUDRBLOKE SIZEER
Z{BRITE S,

@® BhofiBEEHMEMBICL->T, #
FREOIGROBMIPED 5,

® ZHROENF-FERRATAILICL
> T—BHROENT— Y 2FATHLVE
ROMEA LS,

<HBRFUW>

(1) Pudar, R. S., and Liggett, J. A., Leaks in pipe networks, J.
Hydraulic engineering, Vol.118, No.7 (1992), 1031-1046

(2) Liggett, J. A., and Chen, L.-C., Inverse transient analysis
in pipe networks, J. Hydraulic engineering, Vol.120, No.8
(1994), 934-955 ,

(3} Vitkovsky, J. P., Simpson, A., and Lambert, M., Leak
detection and calibration using transients and genetic
algorithms, J. Water Resources Planning and Management,
Vol.126, No:4 (2001), 262-265

(4) Kim, S.H., Extensive development of leak detection
algorithm by impulse response method, J. Hydraulic
engineering, Vol.131, No.3 (2005), 201-208

(5) Wylie, E. B., and Streeter, V. L., Fluid transient in systems,
(1993), 203-204, Prentice Hall, Englewood Cliffs, N.J.

{6) Simpson A. R., Vitkovsky, J., Development in unsteady
pipe flow friction modelling, J. Hydraulic research, Vol 39,
No3 (2001), 249-257

{7) The Genetic Algorithm Optimization Toolbox (GAOT)
for Matlab 5. Jun 1998. NC state univeisity. 23 Oct. 2006
htp://www.ise.ncsu.edu/mirage/GAToolBox/gaot/

(8) Michalewicz, Z., Genetic Algorithms+Data Structures=
Evolution Programs (1994), Al Scries. Springer-Verlag,
New York

y—KEREICEHIT 53





