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Bakgrund
The large scale deployment of Electric Road Systems (ERS) is a necessary and viable choice for reaching the
emission reduction targets in the road-bound heavy freight sector. The per-kilometer infrastructure development
cost of ERS is large, thus selecting segments that yield a high utility is important.

Current methods that utilize freight routes try to optimize the ERS network infrastructure based on the amount of
freight routes that include a road segment / link based on select link analysis which, based on network assignment
models / assumptions or real data, provides information of where traffic comes from and goes to at selected links,
i.e., it provides the spatial distribution and origin–destination (OD) pair composition of aggregate link flows.

However, as it is suggested in a recent pre-study [1], it is not sufficient to select segments simply based on the
number of routes that include the segment or based on the OD-information. In particular, different vehicle-
powertrain-onboard and road charging technologies have different energy consumption, energy storage and
charging characteristics. The energy consumption and charging characteristics of these vehicle-energy-technology
configurations are also heavily affected by the load that they carry as well as the surface and 3D geometry of the
roads that they are operated on. Finally, last but not least, as the vehicles have a finite energy storage and an
objective to complete maximal part of their routes on electric energy, the electrification utility of segments / links
in a network are not independent of one another, but largely depend on which part of the routes include the
segments.
 
Metod
To take the aforementioned aspects into account, the proposed methodology, adopts the newly introduced
concept of Route Based Electrification Utility (RBEU) [1], which can be informally defined as the extra transport
work that can be performed in electric operations because of the electrification of the segment in question. Given
an infrastructure budget of N segments, to find the N segments that maximizes the electrification utility, the
proposed Route based ERS Network Optimization (RENO) method first compresses and indexes the massive input
set of vehicle trajectories (routes) and then utilizes this data structure to incrementally add segments to the partial
solution that maximize the RBEU of the selection. To take into consideration of vehicle load, speed and road
geometries two approaches are proposed: one based on GIS data and simulations and one based on vehicle fuel
consumption as a proxy.
 
Resultat och slutsats
Empirical evaluations on a real word data set 1) illustrate the superiority of the RENO method over the segment
based optimization approach for a wide range of electrification scenarios and 2) analyze the characteristics of the
solutions found by the RENO methodology. The potential infrastructure cost savings resulting from RENO are up
to 75%, which for national expressway networks is estimated to be in the range of 120M€ (Sweden) to 8,520M€
(China).

[1] Gidofalvi, G., Yang, C., 2019. Delivery Route Based ERS Network Optimization. 3rd Electric Road Systems
Conference.
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