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DEVELOPMENT OF THE OPTIMIZATION FRAMEWORK
FOR WIRELSS POWER TRANSFER SYSTEMS APPLIED TO RAILWAY
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Seung Beop Lee’, In Gwun Jang*T

Abstract Wireless power transfer (WPT) systems in railway systems, as a multidisciplinary complex
problem, are required to efficiently improve an objective function (e.g. transfer efficiency, mass of a system)
while satisfying various constraint functions such as electromagnetic field (EMF), air-gap, and power
capacity transferred. In this paper, the optimization framework for the railway-specific wireless power
transfer systems was developed and applied to minimize the mass of a wireless power transfer system. After
optimization, the mass of the system could be decreased by 28.6% while transmission capacity and EMF
were satisfied. The proposed framework would help us to reduce time and cost for development.
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Fig. 3 Flow chart of the optimization framework
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Fig. 4 Front, ISO, and Top view of source and pick-up module
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Fig. 5 Structural design variables for the pick-up module
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Fig. 6 Optimization history of the objective and constraints function for the railway



Table 1 Optimization results for the railway

Category Value
Mass of pick-up device [ke] 60
Number of iteration 9
Number of function calls 337

Hr] 84.25

—

Total calculation time

Initial model Optimizaed model
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Fig. 7 Comparison between initial and optimized model
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Fig. 8 EMF values at measure point

Table 2 EMF values for the railway

Category Value
Average EMF at initial point 29.78 mG
Average EMF at optimal point 30.56 mG
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