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Abstrac:t A new method 8 Put pward © detect and Jocate the 8as pPipeline 1eakag§ whith desgned a dYnamic nework mode]

DRNN The samp fes of he nework are canposed of Pressure and flovrate data of a]] kinds ofwoik n€ conditons The experinent re.
sults verify hat themade] can descrhe the gas flov— characterstic in the pipc]in9 aswel]] as detect the leakage and Jcate the leak

age positon
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In this Paper a new mehod t© detect and locate
the leakage in fe gas pipeline is put foward on the ha
sis of dYnan ¢ nework DRNN ( Diagona] Recurrent
NeulalNetwork)’ which i1s different fram the method
based on themaode] of PiPeline Tt uses its self— adap.
@aton ability 10 Jeam the characteristics of a]] kinds of
working conditions of the Pipeline and then classify
these woik ng conditons ExPerinent verifies this
method i effective and sensjtive

| Priciple of Pipeline lakage detec
tion and pealization based on DRNN

W hen the leakage happen§ the pressure of he
leakage positpon will decreas§ wh ch wil]l make Hhe
pressure along pipeline vary Meanwhil,e the flovrate
of the mlet and the outletwil] vary 00 Referencek!
put foward using the traditiona] ANN tO detect and Ja
cate the Jeakag with Pressure and flovrate data of
pPiPelne as mput Trditpna] BP nework are static in
essence Which can only realge nonljnear static map.
ping [t mns on fe hase of the saple state of the PiPe
lme Whik the Pipeline transfom fran one stah e stae
nto anoter stah e sute attrhued to leakage or sudden
varjations of houndary condition,s itwill be difficult for
the stan t0 work nomally

DRNN can descrihe the d¥namic Process of he
systm In hs pape; we use DRNN to dagnose he
piPelmne leakage through leaming the dynanic data of
the PiPeline When the PiPeline data are nput no He
netvvoﬂ’{ the nework wi]] detect whether e PiPelne
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leaks ornotand pcate the leak locatpn For an actual
ppelin§ tese data include the pressure and flovrate
of he startand end segment of the PiPeline The sam
Ple data for tanng te nework mnclude a]] work ng
conditions of the PiPelne

» Structure and algorithm of DRNN

DRNN is a sinplified fom of Einan nework n
DRNN each neuron of the hdden Jayer only accepts
the outbut feedhack of its own and has no connectpn
w ith anoter neuron The tPology structure of DRNN
is dePcted n Figurg, The mathematica] descripton
of he relationsh P and leaming ajgoriiym of DRNN are
discussed as o]pws

Fig |

The w©PoJogy structure
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N in Pipeline [ eak Detecton and [ ocalization TestR esult
‘|—E Wji( 19 )%i( 19 No Testresut Jocation Ty £
The output of the outplut kyer 15 1 10000 0 0000 0 0005 0O 0000 8 T
N_hide 2 10000 0 0000 O 0006 0 0000 8 T
O 01(19:2 Vil b *O H(k 300000 00000 00004 10000 I(mOlak F
In raining he mPoved selfadapt manenwm 4 00034 10000 09845 0 0171 6 T
factor is adoped {for mpProving conveigence rate If he 5 00025 10000 Q995 Q0032 6 T
current enor 1S fess than fe |ast error the mamentum 6 00025 10000 0996 00027 6 T
factor wi]] be increaseq (Othew 'ﬁe’ it will be de 7000025 000000996 Q9029 3 T
’ 8§ 00025 L0000 0 9995 0 0032 6 T
creased 9 00001 10000 0 0000 O 9874 5 T
3 Design of experinent 10 00020 10000 00459 0 9934 5 T
11 00018 0 0000 0 9473 (O 3945 2 T
Acoording ©© the method we design he exPeri 12 00019 10000 0O 0488 0 9942 5 T
ment Asshowvn in figure) we choose he rigid stee] 1300013 1 0000 Q0796 0 996 5 T
PPeline the lngh of he expermenta] ppefne js 14 00020 10000 00385 0 99%1 5 T
84“} the diameter isg ojm We divide the Pipelne 15 00043 09795 0 0000 0O 0000 4 T
inog segments and at the 5. 345 6 8 %8 16 00022 0 865 0 0000 0 0000 4 T
’ . : 17 00001 0 8822 0 0461 0O 1858 4 T
mentwe et hotte for siulated Jeakage 18 Q0001 09124 00330 0 1874 4 T
. ) ) 19 00000 O 1307 0 9867 0 4495 2(3) T
B> @_1%_% QA K. K @ 9., 20 00002 10000 00000 0 6962 4 T
: PrOSSUre oy ometer | Simulated Simulated Simulated P""“’;‘ Flowmeter 2

Alr Sensor |

source lenkago 1 leakage 2 leskage 8 1efsor

As shown n the rabLe the ¥stan can descrihe ke
d¥nam ic characteristic of the gas PPeline and can de
tect locate the leakage For the sample is not very
rich same eror st]] exijst Butcanpared with the stat
1Ic nework modq] test Precispn of he method n this
paper increased greatly desPite the [onger trajn tine

F& 2 The schane of he exPerinent

In he design of the nework DRNN we 4 out
put node§ which Produce4 bits binay nunper 10 de
note he different state of the P peline ( for exampLe
0000 denotes that no leakage happer} 0001 denotes

that leakage Jies at the| st segment and so on) . Reference:S
4 R esu lt and ana lyS S [1] SALVATORE B Ieak Detectin in ] iquefied Gas P iPe
lines by Artifica] Neura[Neworks [, AXHE Jouma]
Acooding 0 the methad described abOV§ we Decanber 998 44 (12). 45—72
train and then test the nework the Pllowing @bk |7 WANG X S PENG G Z Modelig and Contro] pr
shows the test resu]t of e experinenta] pipe 1ir1:e Pneum atic Manjpulator Based on Dynamic Neura] Net

WOIk[ j ystem’s Man and CYpbemetics EEE Inter
nationalconfelenc§ 2003, 3 2231 — 2236
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