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Abstract: The online temperature monitoring system of a high-voltage DC switchgear(OTMS-HVDS) can not
be energized by a current transformer which is generally employed to acquire electrical power from high voltage AC
transmission lines. For the first time, the scheme was proposed where wireless power transfer (WPT) technology is
employed to power the OTMS-HVDS. The galvanic isolation characteristic of WPT technology was exploited to
significantly simplify the design complexity of insulation systems. The advantages and disadvantages of four
classical magnetic couplers, as well as their applicability in this application were discussed. The AC resistances of a
Litz wire coil and a printed circuit board coil were analyzed and compared. The primary coil currents of WPT
systems respectively compensated by S/S and LCC/S topologies were derived. The loss of these two WPT systems
under low coupling case was analyzed. Based on the previous analysis, the scheme utilizing planar square coupler,
Litz wire coil and LCC/S topology was determined. A prototype was made to verify the correctness of the theoretical
analysis.
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Fig.1 Four common magnetic couplers
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Tab.l  Primary and secondary self-inductances, coupling factors,

and leakage flux densities of four magnetic couplers

AL E%E@/ EIJ;‘L;EE‘%/ A Z ﬁﬁﬁi}?ﬁfg/
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yipiA 66.0 65.9 0.035 1.25

DD 101.4 101.4 0.011 0.36
IR 90.4 90.5 0.037 1.83
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Tab.2 Simulation parameters and results of four square PCB coils
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Fig.2  Circuit diagram of the wireless power transfer

system compensated by an S/S topology
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Fig.3 Equivalent circuit of the wireless power transfer

system compensated by an S/S topology
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