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A monitoring and protection device of power cable joints for the railway electrified section

LIU Jiajun', LIU Chuang', HAN Bin?, DU Zhiliang', YUAN Zhengyang'
(1. Institute of Water Resources and Hydro-electric Engineering, Xi’an University of Technology, Xi’an 710048, China;
2. The Power-feed Section of Ankang, Xi'an Railway Administration, Ankang 725200, China)

Abstract: This paper analyzes the cause of cable-joint burning in railway electrified section considering frequent fire
accidents in this section in recent years, followed by the design of a cable-joint online monitoring device for the running state
and an overcurrent protection device, with PTC thermistor as the core. PTC overcurrent protection device can cooperate with
the sheath-overpressure protector to prevent cables from heating rapidly even burning out by excessive current and from a
transient overvoltage breakdown. Meanwhile, the cable-joint online monitoring device can monitor the running state online in
real-time based on multi-parameter, thus enabling the staff to accurately evaluate cable-joint condition, make timely warning,
adjust the cable load, and rationally develop the cable head maintenance plan. The monitoring device has been applied in the
Xiangyu-Line, and it works well.
This work is supported by Science and Technology Program of Xi’an (No. 2017080CG/RC043 (XALG026)).
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Fig. 1 Induced voltage on the metal sheath of cable
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Fig. 2 Induced current of the metal sheath of cable
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Fig. 3 Distribution of the feedback current through

ground in direct power supply
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Fig. 4 Effect of the feedback current through

ground on the cable sheath
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Fig. 5 Resistance coupling voltage of the metal sheath of cable
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Fig. 6 Feedback current through ground of the

metal sheath of cable
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Fig. 7 Movement of protection device flowchart
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Fig. 9 Hardware structure of the monitoring device
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Table 2 Voltage data
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Table 3 Current data
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Table 4 Temperature data
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63.2 63.8 +0.5
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IR E . e RS L R IR AN
B PR HLE . SR R H S Sk AN
IR, e g8 AN R BT 22 g kIRl
ARBE o T A o S I A [ Mt e I
AL N BN T3 1 649 4154, 1871 Matlab %t
Wz Jegk Ptk mlyH, (i E g R aniE 13 FE 14 .

B 13 ZTikitmLER

Fig. 13 Multiple linear regression results
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