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Application of Stochastic Programming to Battery Electric Vehicle
Charging by Minimization of CVaR

BH BEZM

Ryunosuke HAMADA

When operating battery electric vehicles (BEVs), the need for charging arises as the daily driving energy
consumption varies stochastically based on daily conditions, causing the daily charging requirements to
fluctuate accordingly. In the case of significant fluctuations, pre-established charging plans may not be
executed as intended. This study formulates a charging planning problem that considers these fluctuations
by utilizing CVaR, a risk measure for stochastic variations. Numerical experiments demonstrate that the
charging plan derived from the stochastic approach exhibits greater robustness to fluctuations compared
to the deterministic plan that does not consider these variations.
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Table 1 Quantitative comparison between deterministic/stochastic charging planning methods

Method Expectation VaR CVaR Calculation time [s]
Deterministic 2997.9 4335 4383.4 11.8
Stochastic with 3095.9 3862  3941.7 4702.7

all scenarios

Stochastic with 3095.9 3862 39417 68.3

reduced scenarios

Optimistic scenario
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Fig.1 Optimized charging plans
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