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Abstract

Line S1 had a brake release failure during operation, impacting

DU Huijie, XIE

[ Objective ] The maglev train of Beijing Subway

line normal operation. Therefore, it is necessary to find out the
exact cause of the fault and put forward improvement meas-
ures. [ Method] The working principle of the train brake con-
trol system of Beijing Subway Line S1 is briefly described. By
using fishbone diagram analysis method, eight main causes of
train brake release failure are identified , and the triggers of
each cause are listed. Considering the actual situation of train
fault, the cause set of train brake release on this line is further
sorted out, and the root cause of train breaking failure on this

line is determined using investigation method. The characteris-
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tics of solenoid valve are analyzed and corresponding improve-
ment measures are taken. [ Result & Conclusion] The sole-
noid valve stuck in EP ( electro-pneumatic solenoid valve )
module of train PBCU ( pneumatic brake control unit) on this
line is the root cause for train brake release failure. After repla-
cing the balanced solenoid valve produced by MAC Valves,
Inc. in the United States with the stop solenoid valve produced
by German NASS Magnet GmbH, the train brake release fail-
ure on this line is effectively tackled.

Key words Beijing Subway Line S1; train brake release

failure; fishbone diagram; solenoid valve stuck
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Fig. 1 Diagram of brake control principle of Line S1 train
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Fig.2 Fishbone diagram of reasons for Line S1 train brake release failure
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Fig.3 Fault interface screenshot with target pressure equal to

0 and pre-control pressure unequal to 0
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Fig. 6 Site picture of physical valve cutting of solenoid valves

produced by MAC Valves Inc. in U. S
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Tab.1 Comparison of main performance parameters between MAC solenoid valve and NASS solenoid valve
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Fig. 6 Comparison of velocity compensation results of two

braking data sets
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