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Development of Dynamic Wireless Power Transfer System for Vehicle Logistics Robot

Osamu Shimizu*®, Member, Kazuyoshi Hanabusa™, Non-member, Kota Arasaki***, Non-member,
Daisuke Gunji*™***, Member, Yuto Sakai*’, Non-member, Hiromori Ikeda*™, Non-member, Fuminori Matsuoka™, Non-member

(2020 FF* H*H32F, 2021 4+ H*HEZNMN)

Laborsaving is a major issue in production. In an automotive production line, a yard that is used as a temporary
storage for vehicles before shipping. The vehicle-loading robot that operates autonomously has been proposed to
automate the alignment of vehicles in the yard instead of human driving. In this study, the dynamic wireless power
transfer system that includes the structure of the roadside for the vehicle-loaded robot is proposed. It is proven that the
transmitter coil has enough durability for the load of the robot weight using simulation and actual measurement. It is
also shown that the reinforcement bars of the road structure cause considerable eddy current loss even with stainless
steel. This is similar to loss by coil resistance. This system achieves a 1.8kW dynamic wireless power transfer with an
automated coil detection system and a frequency control system, under factory conditions.
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Fig.1. DWPT system of VLR

Table 1. Specifications of VLR

symbol  unit parameter value
Wy kg  maximum weight of VLR 5800
Umax  km/h maximum speed 10
Viar A\ battery voltage 48-64
Tpatmax A maximum battery current 40
Whar kg battery wight 126
Vpar mm size of battery W:800 D:700 H:180
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Fig.2. System Configuration of DWPT
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Fig.4. Position of Transmitter System

Table 2. Specifications of Receiver System

symbol unit parameter value
Vodemax V maximum DC voltage 64
Dacmax A maximum DC current 50
Vomax V maximum resonance voltage 3000
Dacmax A maximum AC current 33
Poax W maximum input 2560
Tary  mm  transverse of receiver control unit 56
Byyy mm  breadth of receiver control unit 186
Hyyyp  mm height of receiver control unit 217
Taoi mm  transverse of receiver coil unit 297
Byeoii  mm breadth of receiver coil unit 249
Hyoy  mm height of receiver coil unit 37.5
NTs.,i mm turns of receiver coil unit 5
LTy.0i mm layers of receiver coil unit 2
- - specification of litz wire AWG44x6250
- - specification of ferrite PC95
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Fig. 6. Transmitter Control Unit in Manhole

Table 3. Specifications of Transmitter System

symbol unit parameter value
Videmax V maximum DC voltage 300
Dhacmax A maximum DC current 14
Vomax V maximum resonance voltage 6000
Nacmax A maximum AC current 20
Ploax w maximum output 2100
T\« ~mm transverse of transmitter control unit 355
Bisy mm  breadth of transmitter control unit 344
Hiyp  mm height of transmitter control unit 104
Ticoi ~mm  transverse of transmitter coil unit 942
Bioi  mm breadth of transmitter coil unit 282
Hicoi mm height of transmitter coil unit 50
NTicoy mm turns of transmitter coil unit 7
LTy mm layers of transmitter coil unit 2
- - specification of litz wire AWG44x6250
- - specification of ferrite PC95
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