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Since electrified railway systems were originated, comprehensive research on the so—called “contact
loss” between contact wires and contact strips has been done to reduce their wear and tear, as well as
the generation of acoustic and electrical noises. Especially, reducing the number of pantographs and
connecting a pantograph to another by bus lines have been considered as an effective way in Japan. The
way, however, is accompanied by increasing the current flowing through a pantograph and a contact wire
thus resulting in bringing more wear and tear to current—collecting materials.

Estimation items and their standard values have been set to keep a degree of wear and tear within
inferring values. A contact—loss ratio among the estimation items is expressed by the ratio of the whole
contact—loss duration to the running duration in a section. The standard values of contact loss in Japanese
AC section were based on the data of the oldest Japanese bullet (Shinkansen) train equipped with eight
pantographs per 16 cars, which started commercial operation at 1964. Therefore, it has been unclear f
or electric-railway engineers whether the standard values are applicable to a condition of a few pantographs
per 16 cars with a larger amount of current.

Contact—loss measurement has relied on a photo—detection—based system. The light emitted during the
contact loss has a stronger intensity than the sunlight in a range of ultraviolet rays. The Japanese
measurement system has been using a plastic optical fiber characterized by low cost and easy handling
However, the system can detect only visible rays because the plastic optical fiber cannot transmit
ultraviolet rays. On the other hand, the European measurement system uses a quartz optical fiber which
can transmit ultraviolet rays, but with high cost and difficult handling

A degree of wear and tear, caused by an arc discharge, depends on an amount of electric charge
Therefore, it is better to use the electric charge as an estimation item at low cost but no standard value
based on the electric charge has existed. This thesis discusses the followings, intended for solving the
above—mentioned issues

Chapter 1 describes the background and themes of this study.

Chapter 2 provides a historical review of electric railway systems with focus on contact wires, contact
strips and contact—loss measurements.

Chapter 3 presents an experimental setup for evaluating contact materials

Chapter 4 discusses a relation between an electric charge and a degree of wear and tear of contact
strips, and an effect of an arc charge on the contact strips.

Chapter 5 describes an effect of an arc charge on the contact wires.

Chapter 6 presents a measurement system capable of detecting ultraviolet rays, using a plastic optical
fiber, and its basic performance

Chapter 7 proposes standard values recommended from the results above

Chapter 8 summarizes conclusions obtained through this study.
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