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Electronic Supply Scheme for Automated Fare Collection
Station-Level Equipment in Urban Rail Transit

LIU Haofan
(China Railway First Survey & Design Institute Group Co., Ltd., Xi’an 710043)

Abstract: To improve the operation safety of rail transit automated fare collection (AFC) systems, reduce the construction
and operation cost of AFC systems, and alleviate the pressure of AFC operation and maintenance, the power supply schemes
of three common AFC station terminals are analyzed and compared. The problems existing in the scheme of built-in small
uninterruptible power supplies (UPS), such as harsh service conditions, short service life, large amount of operation and
maintenance, high cost of overall construction and operation, and inconformity with the actual demand of operation, are
discussed. In the centralized large-UPS scheme, the number of power distribution stages increases, and the number of fault
points increases accordingly. Once the fault has occurred, the influence surface is enlarged correspondingly. In this study,
from the point of view of the combination of centralized and decentralized UPS configurations, it is suggested that the
manual ticket-vending machine should be equipped with a small UPS separately. In theory, a scheme is proposed to replace
the small UPS in the automatic gate machine (AGM) with a lifetime maintenance-free supercapacitor. Combined with the
fast development trend of “Internet +” and mobile payment, the change of actual backup power demand of specific
modules in AFC terminal equipment under this current is analyzed precisely. It is suggested that nonessential module
backup power load be reduced and UPS configuration optimized. This scheme can be a useful reference for subsequent
AFC system construction.
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Tab.1 Main module power consumption of a TVM in a city
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