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Summary

This thesis investigates how the Smart C@r-E charging controller deployed at the ATI workplace
charging site in Thimister, Belgium, can be improved. At this site, electric vehicle charging in-
teracts with building demand, on-site photovoltaic generation, and grid-connection constraints.
The current controller relies on a real-time greedy mixed-integer linear programming (MILP) ap-
proach and allocates charging current using only the information available through the OCPP 1.6
protocol. The objective of the work is twofold: first, to identify improvements that remain com-
patible with this limited information set; second, to quantify the value of moving to a temporal
optimiser that exploits richer information about future arrivals, departures, and site conditions.

The means deployed combine a behavioural analysis of historical operating data, characterising
charging demand, arrival and departure patterns, and sojourn-time flexibility, with replay-based
simulations of the site. Within the OCPP 1.6 framework, a uniform-charging variant of the
real-time MILP and configurable peak-shaving ceilings are evaluated. Beyond this information
barrier, a multi-period linear programming model is developed in three versions: V1, an oracle
benchmark with perfect information; V2, which introduces forecast uncertainty on building
load and photovoltaic production; and V3, which further adds arrival uncertainty through a
phantom-vehicle injection mechanism, in an OCPP 2.0.1-style setting.

The results show that moderate peak shaving already provides practical value: a ceiling set 25%
below the nominal grid-connection limit (150 A) offers the best compromise between cost savings
and service degradation, whereas more aggressive ceilings degrade user service too broadly. The
main performance gain, however, comes from replacing the greedy controller with temporal
optimisation, which shifts charging towards the solar window and reduces morning import peaks.
The additional information-loss gap from V1 to V2 and V3 remains limited over the twelve
representative days analysed.

The work concludes that the ATI site contains significant flexibility value and supports a staged
deployment path: implement moderate peak shaving immediately under OCPP 1.6, then pri-
oritise the temporal optimiser as the next structural improvement once richer vehicle-side in-
formation becomes available. These conclusions are bounded by the replay-based simulation
framework, the twelve-day temporal analysis, and the information constraints of OCPP 1.6.


