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Observation studies of encroachment by geomagnetic storms on
high-speed railways and oil-and-gas pipelines in China

LIU LianGuang, GE XiaoNing, WANG KaiRang, ZONG Wei & LIU ChunMing

State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources, North China Electric Power University, Beijing
102206, China

In order to study whether geomagnetic storms will cause huge impact on high-speed railways and oil-and-gas pipelines in low
latitudes, observation experiments and investigations are performed on high-speed railways and oil-and-gas pipelines in China which
suffered from geomagnetic disturbance (GMD). The geomagnetically induced currents (GIC) in the electric system of Hebi East
Railway Station of Beijing-Hong Kong Dedicated Passenger Line and the pipe-soil-potential (PSP) in pipelines of the West-East
natural gas transmission project are obtained. This paper analysed the correlation between the observated data in the high-speed
railway, oil-and-gas pipelines and the geomagnetic data from the geomagnetic observatory near the observed point. We also made
comparisons between the high-speed railway, oil-and-gas pipeline and the public power grid, regarding the similarities and
differences of GMD encoachment in physical processes and response mechanisms. And the possible effects of the observed GMD on
the safety of high-speed railways and the corrosion of oil-and-gas pipelines are analysed. The results indicated that the maximum
GIC in the track circuit of Hebi East Railway Station of Beijing-Hong Kong Dedicated Passenger Line during two geomagnetic
storms are 1.30 and 1.80 A respectively on March 18 and June 23, 2015; also, the pipe-soil-potential (PSP) generateed by small and
medium geomagnetic storms exceeded the threshold value of cathodic protection devices for the oil-and-gas pipelines. Results
proved that the configuration and structure of the grounded system, such as the structure of a high-speed railway electric system or an
oil-and-gas pipeline system, could be a more important factor than the latitude in determining the severity of its geomagnetic storm
disaster. Therefore, the disaster caused by geomagnetic storms in grounded network systems is a global problem.
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