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Cause Analysis of Beijing Subway Ba Tong
Line Master Controller Failure and Counter-
measures

WU Chunhui, LI Han

Abstract The alert switch failure and abnormal traction bra-
king switch signal of the master controller on Beijing Subway
Ba Tong Line are studied. Based on the existing design, the
working conditions of the master controller alert switch and
traction braking switch are modeled, simulated, analyzed and
comparatively verified. It is found that a Schottky diode con-
nected in parallel with the relay coil on the switch-controlled
side can effectively reduce relay coil voltage fluctuation during
switching and shorten relay action time, improving working
conditions for alert switch and traction braking switch. Addi-
tionally, by increasing the transition angle of the master con-
troller’s traction/braking switch signal and eliminating the sig-
nal overlapping area, the superposed failure of the master con-
troller traction braking signal can be effectively solved on top
of the existing design. The new design scheme improves the
working reliability of the master controller alert switch and trac-

tion braking switch, effectively solving the problem of frequent
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failures in the existing design while elevating the Beijing Sub-
way Ba Tong Line operation reliability.

Key words Beijing Subway Ba Tong Line; master control-
ler; failure cause; countermeasure
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Fig.1 Composition of magnetic clarinet
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Tab.1 Values of magnetic clarinet electrical parameters
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Fig.2 Data record of traction braking superposition
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Fig.3 Screenshot of voltage waveform at the moment of alert

switch disconnection
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Fig.4 Simulation model of alert switch discharge circuit
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Fig.5 Simulation results of A passage voltage waveform
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Fig.6 Master controller traction/braking handle ratchet

structure
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Fig.7 Screenshot of voltage waveform at the moment of

traction/braking switch disconnection
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Fig.8 Simulation model of alert switch discharge circuit

after adopting diode and resistance
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Fig.9  Simulation results of A channel voltage waveform after

adopting diode and resistance
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Fig. 10 Simulation results of A channel voltage waveform

after removing R,
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Fig. 11
after adaptation
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