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Optimizing the composite cost of electric vehicles
based on the firefly optimization model

XU Binjie, WANG Yaonan
(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: To achieve savings in energy and reductions of emissions, we propose a process operation optimization
method based on dynamic comprehensive cost for range-extending electric vehicles. With the external characteristics
of range-extending engines as the basis of our research, we first established engine fuel consumption and carbon
monoxide (CO) emission rate models according to actual working conditions. Next, through normalization, we de-
veloped an operation optimization model of comprehensive cost for the electric vehicle by using a multi-goal weigh-
ted summation method. With our optimization model, we used the firefly algorithm to find the optimal operation val-
ue using the two patterns of global optimization and specific power optimization. Finally, we obtained the operation
curve corresponding to the optimal comprehensive cost under different weight conditions. Our experimental results
show that our proposed method can dynamically adjust the weight value in different operating environments, thus
optimizing comprehensive cost based on both fuel consumption and CO emissions.

Keywords: electric vehicle; fuel consumption; emission; cost; engine; range extender
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