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As an environment-friendly and energy-saving alternative in the transportation 
industry, electric vehicles (EVs) are drawing additional attention, especially with 
ongoing developments in battery technologies. However, large-scale proliferation of 
EVs can also alter the electric power load profile, tighten the interdependency of 
transportation and electric power networks, and introduce socioeconomic concerns in 
the expansion of the two networks. The proliferation of EVs could also have a critical 
impact on power system peak load, frequency regulation, voltage quality, and electric 
power congestion. This talk will present the enhanced numerical solution for the 
coordinated planning of electric power lines, transportation roads, energy storage 
systems and fast charging stations. We introduce the application of the linear 
optimization theory including Karush–Kuhn–Tucker conditions, the big M method, and 
a linear expression for power losses to transform the nonlinear planning problem into a 
mixed-integer quadratically constrained programming (MIQCP) formulation, which is 
solved by commercial solvers. The proposed MIQCP formulation is decomposed by 
Lagrangian relaxation into the two respective subproblems for transportation and 
electric power networks. The case studies presented in this talk will validate the 
proposed planning model and demonstrate that the proposed numerical solution can 
enhance the coordinated planning of large infrastructures with the proliferation of EVs.
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