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Abstract: The widespread adoption of electric vehicles (EVs) has significantly accelerated the electrical transition
of transportation, which brings challenges to distribution network such as “peak-on-peak” demand and deterioration of
power quality. Moreover, the power and traffic systems belong to two different operators, so it is difficult to perform
centralized optimization. To address these issues, a novel non-iterative coordinated optimization method for
power-traffic based on the equivalent mapping theory is proposed. First, a decoupled framework for power-traffic
incorporating the power at charging stations is established, and the optimal operation model of distribution network is
transformed into a piecewise cost function with boundary charging station power and the corresponding equivalent
constraint sets, thereby achieving the decoupled and coordinated optimization of power-traffic systems. Second, by
exploiting the intrinsic relationship between boundary cost functions and nodal electricity prices, an optimized

charging strategy for EVs which incorporates price signals is put forward, so as to alleviate the overload issues
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in distribution network. Finally, the effectiveness of the
proposed method is validated through a case study, and results
also demonstrate that the orderly charging strategy can
effectively guide the EV charging behavior and improve the
voltage quality.
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Fig. 1 Schematic of modifying road links
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