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Design of Fault Detection System for UPS Equipment in Rail Transit
Based on Improved BP Neural Network

WANG Dong
(Shaanxi Institute of Technology, Xi'an 710300, China)

Abstract: Uninterruptible power supply (UPS) equipment for rail transit has complex and changeable working states.
with a large number of nonlinear relationships, which makes the working state of power supply equipment more complex and
changeable, different factors interact with each other, leading to increased difficulty in fault detection. To ensure the safe op-
eration of UPS equipment for rail transit, a fault detection system for power supply equipment is designed and developed.
Modify the working temperature, current/voltage sensors of the power supply, adjust the internal composition of the signal
collector, converter, and processor to optimize the hardware system, construct a system database has been constructed to
provide space for data storage from the physical and logical aspects, simulate the working process of the UPS equipment for
rail transit to determine the detection standards for equipment faults, collect the working data of power supply equipment by
using sensor equipment in the hardware system., and extract the working characteristics of power supply equipment by using
the improved BP neural network. The fault type detection results of UPS equipment for rail transit are obtained by using the
feature matching method, outputing the fault detection results in a visual form. Experimental results show that compared
with the traditional fault detection system, the optimized design system reduces the error detection rate of fault types by a-
bout 30% , with an average fault detection error of approximately 1. 0 kWh.

Keyword: improve BP neural network; rail transit; UPS equipment; equipment malfunction; fault detection system
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