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Inverse Problem for the Identification of the Source Term in Chlorine
Pipeline Leak

ZHAO Pei, XIONG Liang
CNOOC Safety Technology Service Co. Lid., Tianjin 300456, China

Apstracl In a burst of toxic and hazardous substance spills, the quick acquisition of the leak source information is one of the difficult
issues in the analysis of production safety and accident predictions. The inverse problem of the heavy gas leak source is an important step
to establish a reliable heavy gas leakage diffusion model, for the heavy gas spill control and the heavy gas leakage management. The
paper discusses the source term inversion after the chlorine gas pipeline leakage and diffusion in the obstacle environment. Combining
the MCMC sampling method based on the Bayes inference theory with a Chloroacetic acid production factory production plant layout and

a chlonine gas diffusion prediction model, the key parameters of the leak source such as the location and the intensity, are obtained by

the inverse method, and it is shown that the results of these parameters are within the range of the true values.

Keyworcs pipeline leak; inverse problem; Bayes inference theory; MCMC
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Fig. 1 Chloroacetic acid factory site layout
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Fig. 2 Chlorine molar concentration distribution graph in
chemical production zone after chlorine gas leak
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Fig. 3 The concentration time curve at a typical
monitoring point

22 RESHREER

A AL Markov 5 K IBUA 40000, 4 T PRIE S 1145 5
M R, RAE S 20000 ANl AE b B BE 1A SR AR EFT 20
M. Markov 8% U8 R #2 WL & 4, BB 4 vTLLFE 78
Feefr AR S 20 A R AR AR PR s kRS U R 47 B
FRHIT 33 24 % AR R

B 50

1 1 L L L i
1] £l 1 150 200 250 300 350 4000 450
wm

B 4 Markov $ Ky E T2
Fig. 4 Markov chain search process
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Fig. 5 Histogram of x-coordinates of the location
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Fig. 7 Histogram of intensity of the leak source
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Fig. 8 Probability distribution of the leak source position
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