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ABSTRACT: Stray current interference on nearby buried pipeline from metro system under variable operating conditions is
complicated, so that the interference rules are difficult to obtain through field tests. In this paper, a numerical simulation model

including an entire metro system with multiple traction sections, drainage network, grounding systems in stations and a parking
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lot, the buried pipeline and its cathodic protection system are constructed. Based on the numerical simulation method and pro-
fessional software, the potential distribution of rail to earth, the leakage stray current density distribution from rail and drainage
network, the stray current flow of grounding systems and a parking lot, and the potential distribution of buried pipeline under
stray current interference are calculated under different metro operating conditions such as changes of the number, location and
traction current of metro locomotives, the electric connections of drainage network, grounding systems and rails in the parking
lot with the main track. The interference rules of stray current on buried pipeline from metro system under different operating
conditions are determined. The results show that stray current interference on nearby buried pipeline occurs and is superposed
from multiple traction sections with running locomotives. The maximum interference occurs at the intersection or parallel sec-
tion of the buried pipeline and the track, and the smaller the parallel distance is, the closer the maximum interference level is to
the interference level at the intersection. When the drainage network, grounding system in stations and parking lot track are not
electrically connected with the main track, the interference level can be reduced to a certain extent. However, when the drainage
network, grounding system in stations or/and parking lot track is locally electrically connected with the track, the interference
level on buried pipeline will increase dramatically. The potential fluctuation of buried pipeline is caused by the change of metro
operating condition, and the fluctuation degree is closely related to the running state of locomotives, the electric connection state

of rail with grounding system or parking lot, the performance of drainage network and its working state, etc. Therefore, attention

2021 4 4 A

should be paid to the change of metro operating condition in metro stray current interference detection and protection.

KEY WORDS: metro system, stray current, influence laws, numerical simulation, buried pipeline, operating condition
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Fig.1 Locations of metro rails, stations and buried pipelines
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Fig.2 Ilustration of metro current, stray current drainage and grounding system
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Fig.11 Distributions of leaked current density with (a) one or (b) multiple locomotives in operation with/without stray current

drainage system under different operating conditions
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Fig.13 Distributions of (a) rail to earth potential and (b)
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operation with/without grounding systems under different
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Fig.16 Distributions of (a) rail to earth potential and (b) leaked current density with one train at 1.8 km in operation with/without

grounding systems under different conditions
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