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Abstract

This dissertation deals with the railroad traction systems and more specifically,
those powered by electricity. Particular reference is made to the power supply
of electric trains and is being analyzed the history of electrification from its
beginning until today, as well as the process of transmission of the electricity
from the PPC network to the train. In order to move an electric train or an electric
motor, an electrical and mechanical installation is needed which transfers
energy from the network, processes it in the substations, transfers it to the
traction power network, where the energy is being collected and processes by
an internal set-up and eventually, transforms it into kinetic energy through some
transformers, motors and electronic circuits.

The Diploma Thesis analyzes the forms of railway traction starting from steam
traction. Afterwards the diesel and electric traction is analyzed. The use of
electronic power converters in railway applications is presented. The traction
converters used in the SIEMENS electric wagons, the DESIRO SIEMENS five-
wheeled electric trains and the ADTranz Diesel Vehicles of the greek railway
entity (O.S.E.) are presented. The principle of traction is described ,for the
three types of rolling material, by means of electronic power converters and
asynchronous three-phase electric motors. With regard to electric vehicles, the
converters, the 4QS rectifiers, the power converter intermediate circuit, the
PWR, the basic concepts of GTO and IGBT and the asynchronous three-phase
pull motors are presented. In the case of ADTranz, the rectifiers, the traction
transducer and their asynchronous three-phase electric motors are presented.
In addition, the power curves of the trains are provided and the advantages of
the modern traction converters of these rail vehicles are presented.

It also studies the basic constructional and functional characteristics of all
systems used, and in particular seeks, records and evaluates the new systems
that have been materialized and implemented in recent years.

Subsequently the hybrid systems are mentioned which are distinguished in
systems that alternate traction from electrification to diesel engines and
electrified hybrid systems.

Finally, the conclusions of the work are drawn up and the future trends and
prospects for the development of rail traction systems are noted.
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