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This thesis enhances on-board energy storage systems using accelerating
contact lines. An Accelerating Contact Line (ACL) is a short extension of a conventional
charging bar at a tram station. The ACL is intended to supply tram’s acceleration power
demand. Since trams consume high energy during acceleration, ACLs reduce the
required size of On-Board Energy Storage Device (OBESD). Consequently, cost of the
OBESD and effective tram weight are reduced. The latter reduces tram energy
consumption. Accelerating contact lines come in handy when a railway route cannot
be fully electrified, for reasons such as i) aesthetic in city centers and historical sites,
i) electrification complexity due to level crossings, bridges, and not enough right
of way, and iii) electrification cost on idle routes. In the study, conventional
supercapacitor tram system, that is, a tram powered solely by supercapacitors (cap-
Tram) and the proposed supercapacitor and accelerating contact line tram system
(cap-ACL-Tram) are modelled and simulated using MATLAB. The cap-ACL-tram system
reduces the required size of OBESD by 449%, tram effective weight by 4.8%, and energy

consumption by 1.5%.
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