Multi-period routing and battery charge scheduling
for electric vehicles

Laura Echeverri*!, Aurélien Froger'?, and Jorge E. Mendozat?

L aboratoire dfnformatique Fondamentale et Appliquée de Tours (LIFAT) — Université de Tours :
EA6300, Polytech’Tours — 64, Avenue Jean Portalis, 37200 Tours, France
Institut de Mathématiques de Bordeaux (IMB) — Université Bordeaux Segalen - Bordeaux 2,
Université Sciences et Technologies - Bordeaux 1, Université de Bordeaux, Institut polytechnique de
Bordeaux, Centre National de la Recherche Scientifique : UMR5251 — 351 cours de la Libération 33405
TALENCE CEDEX, France
SHEC Montréal (HEC Montréal) — Canada

Abstract

Recent innovations on battery technology have significantly improved electric vehicle’s
(EVs) driving ranges. As a result, companies exploiting EVs for urban and semi-urban
operations do not longer need to plan for mid-route battery charging and can restrict all
charging operations to take place overnight (or between shifts) at the depot. However, the
trivial policy of fully charging all vehicles every night can lead to poor fleet management
decisions. First, this policy may simply be infeasible because of charging infrastructure
constraints (e.g., grid contraints, maximum number of available chargers). Second, this
practice has a great and negative impact in the lifespan of the batteries (the most expensive
and ecologically unfriendly component of an EV). To solve these issues, routing and charge
scheduling decisions must be simultaneously made over a planning periods of (at least) few
days. In this talk, we present a set mixed integer programming models to tackle this problem.
Our models explicitly take into account the impact of routing and charging decisions on the
lifespan of the batteries and try to minimize it. The models are not trivial and they provide
insight into how to include battery concern and continous-time charge scheduling decisions
into multi-period electric vehicle routing problems. We also present a matheuristic approach
tailored to solve large instances of the problem.
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