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Development of Inductive Power Transfer System for Excavator Considered Load Disturbance
Kent Inoue, Student Member, Keisuke Kusaka, Member, Jun-ichi Itoh, Senior Member (Nagaoka University of Technology)

This paper describes a development of an inductive power transfer (IPT) system for the excavator, which is operated under a
caisson for a pneumatic caisson method. In conventional excavator systems, power is supplied via contact wires. Thus, fire may be
caused when a spark occurred because a working room under the caisson is high atmospheric pressure environment. The IPT system
is applied in order to solve the above problem. In order to apply the IPT system to the existing excavator system, load voltage
should be stabilized without a wireless communication. In this system, series-parallel compensation is applied to cancel out the
leakage inductance. Using the series-parallel compensation, the load voltage is constant regardless of load change. Constant-voltage
characteristic is demonstrated with the prototype. As a result, the load-voltage is mostly stabilized at constant although it was
changed from 1.02% to 4.38% when the output power is changed from 100% to 50%.
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Fig. 1. Schematic of pneumatic caisson method.
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Inductive Power transfer system for excavator.
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Fig. 6. Equivalent circuit for designed IPT system.

Table 1.  Specification of experiment.

Symbol Value
Input voltage Vin 400V
Primary DC voltage Vipc 685V
Secondary DC voltage V2pc 685V
Rated Output power Pout 10000 W
Switching frequency f 20 kHz
Coupling coefficient k 0.41
Primary inductance L1 393 uH
Secondary inductance L2 113 pH
Primary capacitance C1 198 nF
Secondary capacitance Cz 582 nF
MOSFETSs BSM120D12P2C005
Diodes DH 2X61-18A
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Fig. 8. Frequency characteristics of primary admittance.
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Fig. 9. Load voltage characteristics.
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Fig. 10 Voltage regulation characteristics.
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Fig. 11. Operation waveform in load disturbance.
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