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Abstract

We propose a method to design a charging infrastructure for a fleet of electric vehicles operating in large urban areas. Typical examplesinclude a
fleet of taxicabs, fleet of vans used in the city logistics or a fleet of shared vehicles. It is assumed that the fleet is originally composed of vehicles
equipped with an internal combustion engine, however, the operator is wishing to replace them with fully electric vehicles. To avoid an
interaction with other electric vehicles it is required to design a private network of charging stations that will be specifically adapted to the
operation of a fleet. In such a case, it is often possible to use GPS traces of vehicles characterizing actual travel patterns of individual vehicles.
First, to derive a suitable set of candidate locations from GPS data, we propose a practical procedure where the outcomes can be simply
controlled by setting few parameter values. Second, we formulate a mathematical model that combines location decisions with scheduling
decisions to ensure that requirements of vehicles can be satisfied. We validate the applicability of our approach by applying it to the data
characterizing the driving patterns of a large taxicab fleet operating in the city of Stockholm. Our preliminary results indicate that this approach
can be used to estimate the minimalrequirements to setup the charginginfrastructure.
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Each vehicle reported on average every 90
seconds its ID, GPS position, timestamp and
information whetheritis hired or not.

T - set of non-overlapping time intervals for charging

I - set of candidate location for the charging infrastructure
C - set of vehicles

p - maximum number of charging station
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* Proposed approach can be used
to estimate the minimal
requirements to set up the
charginginfrastructure.
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Visualisation of the road network considered in the case study
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