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 High-level integration of charging units iIs a main trend to offer better Fig. 1 Block diagram of the EV charging system with standalone OBC, WPT

charging solution. and APM units.

3-IN-1 INTEGRATED EV CHARGING BOX
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Fig. 2 Block diagram of the proposed fully integrated EV charging system with the OBC, APM and WPT functions using multi-

purpose magnetic coupler and shared circuit components. Fig. 3 Three-winding charging pad design.
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Fig. 4 Experimental prototype of the proposed 3-in-1 EV charging box. (a) On-board unit. (b)
Off-board unit.
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« A prototype was built, and all functions are verified by experiments,
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including 10.3 kW OBC, 6.6 kW WPT, 3.7 kW vehicle-to-load (v2L) (© &. o & . = = o
Fig. 5 Key waveforms: (a) OBC; (b) WPT inverter; (c) WPT secondary sync rectifier,
and 800 W APM. (d) APM mode.
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« Two conventional HF transformers, two HV active bridges were

eliminated compared with the standalone solution. §97 ks CUS §92

 More than 2-L volume and $500 cost reduction can be expected EZ? T ~:_‘OBC Ezj /
benefited from the proposed highly integrated structure. N . o | . 80 —APM

. More functions, such as OBC+APM, V2G and so on, are possible 0 ® ot Fower (kW) 12 0 4?)(:JtputPower?\7\?) o0
based on the proposed structure, which is still undergoing. (a) (b)

Fig. 6 Efficiency of different modes: (a) OBC, WPT and V2L, (b) APM.
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