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This research studies the possibility of reducing passenger travel fuel cost
and emission by replacing diesel commuter trains operating on short distances with
Battery Electric Multiple Units (BEMUSs), taking a case study of Tanzania commuter
trains. Growing mobility demand, environmental concerns, energy prices, and traffic
congestion in cities are becoming delicate issues that could be eased by more efficient
and sustainable transportation systems. Having high efficiency, low fuel cost and
emission levels per passenger kilometer, an electric train is currently one of the best
solutions to urban mobility challenges. However, there are still diesel trains operating
on non-electrified railway networks and it will take time to electrify the whole
network. Electrification is most often applied to railways where the density of traffic

movement is sufficient to justify the high fixed costs.

Trying to ease transport challenges within the congested city of Dar es
Salaam, the government of Tanzania introduced two diesel commuter trains in
October 2012; after the rehabilitation of the locomotives and coaches which were

used for up-country journeys. The commuter train service is available only in the



hours of the working days. Unfortunately, attributed by trains’ low efficiency especially
in short journeys with frequent stops, high fuel consumption leading to high operating
cost has been a problem.

With the recent advancements in battery technology, BEMUs can replace diesel
trains operating on short distances hence, reduce passenger travel fuel cost and
emission. This research work therefore, uses artificial intelligence techniques to search
for tram’s optimal speed profiles, models the tram as a BEMU, simulates its movement
based on the optimal speed profiles and, analyses the reduction in passenger travel fuel
cost and emission taking a case study of Tanzania commuter trains.

Compared to Tanzania railways limited (TRL) diesel commuter train, the
BEMU was found to reduce passenger travel fuel cost and emission by 87.7 %, and
70.89 % respectively. And compared to Tanzania and Zambia railway authority
(TAZARA) diesel commuter train, the BEMU was found to reduce passenger travel
fuel cost and emission by 75.6 %, and 42.25 % respectively. These are significant
reductions; policymakers, city authorities and other stakeholders are therefore advised

to consider the results from this research when proposing changes or making policies

and plans for city transport systems.
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