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Low-power consumption node design for catenary steady

arm wireless sensor network
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Abstract: In response to the existing problem of high-power consumption inflicted on the
mechanical vibration monitoring equipment of the catenary steady arm, a wireless sensor
network ( WSN) terminal node was devised, featuring low-power consumption steady arm
vibration. In accordance with the mechanical vibration monitoring requirements of the steady
arm, a combined power supply mode of “SPC1520+lithium battery” was proposed, and a sleep
optimization scheme of the terminal node was explored by probing into the amplitude
attenuation time characteristics of the steady arm, and integrating the minimum tracking
interval of the train. The experimental results show that under the premise that its reliability
and status monitoring functions meet the requirements of engineering applications and

maintenance, the design of the low-power consumption terminal node reduces the daily power
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consumption of the node by 31. 12% and improves the service life of the battery by 45. 18%,
which has greatly extended the life cycle of the node, and has been verified by application on a
high-speed railway line. This method can effectively improve the service life of the WSN
terminal node of the steady arm vibration, and can provide a reference for the subsequent design
of related WSN nodes with low-power consumption mechanical vibration.

Keywords: mechanical vibration monitoring; catenary; steady arm; WSN; SPC1520; amplitude

attenuation; low-power consumption
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Fig.2 Hardware frame diagram of steady arm WSN node
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Impacts of SPC supply on batteries
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Fig.4 Circuit diagram of battery management module
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