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Test and Analysis of Current Drainage Cabi-
net and OVPD Influence on Stray Current and
Rail Potential
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wen, LIU Wei

Abstract In view of the problems of large amount of stray
current injection, and lack of basis for the use of current drain-
age cabinets due to long-term closure of domestic urban rail
transit OVPD ( over-voltage protection device ), during the
non-operating period of some sections of certain metro line o-
vernight, a single train is operated round-trip for conducting
tests on stray current and rail potential at this section. During
test procedure, three operating conditions are set up, that are
where the drainage cabinet and rail OVPD are both not put into
use, where only the drainage cabinet is put into use, and where
the drainage cabinet and OVPD are both put into use. The in-
fluence of different working conditions on the stray current and

rail potential in the DC traction power supply system is stud-
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ied. The test results show that the use of drainage cabinet will
aggravate the leakage of stray current and deteriorate the distri-
bution of rail potential; the use of drainage cabinet and OVPD
at the same time will further aggravate the leakage of stray cur-
rent, and the draining effect of the drainage cabinet becomes
worse.

Key words urban rail transit; DC traction power supply sys-
tem; current drainage cabinet; OVPD (over-voltage protection
device) ; stray current; rail potential
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Fig.1  Schematic diagram of OVPD working principle
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Fig.2 Schematic diagram of current drainage cabinet

working principle
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Fig.3 Schematic diagram of the actual line situation
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Fig.4 Schematic diagram of electrical quantity monitoring system in condition of drainage cabinet and OVPD in use or not
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Fig.5 Current sensor installation location
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Fig.6 Field measurement of drainage cabinet current in
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Tab.1 Instantaneous value of drainage cabinet current

at two typical moments in the second test
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Fig.7 Field measurement of drainage cabinet current in

the third test
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Fig.8 Traction current-time curve of train
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Fig.9 OVPD current at station A in the third test
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Tab.2 Instantaneous values of the ground branch current of station B drainage cabinet and the OVPD

current of station A at three typical moments in the third test
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Fig. 10 Rail potential distribution of four monitoring stations during the three tests
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Tab.3 Maximum rail potential value of four monitoring

stations in the three tests
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