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Study on Design and Evaluation methods for Railway
Telecommunication Systems based on Economic Efficiency

and Reliability

Tomoki Kawamura

Abstract

In recent years, the development of information and communications technology has been advancing the
introduction of telecommunication equipments using semiconductor components. Since semiconductor
components are vulnerable to overvoltage, countermeasures against overvoltage of telecommunication
equipments are becoming more important. In considering countermeasures against equipment overvoltage,
it is necessary to design with consideration of both cost of measures and resistance to overvoltage. However,
in railway communication facilities, methods for quantitatively predicting the effect of lightning surge and
methods for equipment design considering lightning surge are not established.

In addition, in recent years, introduction of telecommunication equipments for monitoring train and
railway facilities is ongoing. In the telecommunication equipments installed in a train, wireless
communication will be affected due to vehicle coupling and decoupling and train running. Likewise, in
communication equipments installed along railway track, wireless communication is interrupted by various
shielding objects and trains along railway track. However, method for the design and evaluation of the
system in consideration of these effects is has not been established.

In this paper, the author developed a lightning surge analysis model for railway telecommunication
systems. In addition, from the viewpoint of both lightning protection and economic efficiency, a method for
designing the grounding systems of railway telecommunication systems was proposed. Moreover, the
author examined a method for quantitatively evaluating the introduction effect of DC power supply from
both aspects of economic efficiency and reliability for railway telecommunication systems. Furthermore, In
addition, the author developed methods for designing and evaluating the telecommunication systems along
railway track in consideration of both economic efficiency and reliability.

Key words: Railway Telecommunication Systems, Lightning Surge, Grounding Systems, DC Supply,
Wireless Sensor Network
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