a5 % 13
20257 H5H

Gl SR A Y = 4
Proceedings of the CSEE

Vol.45 No.13  Jul.5, 2025
©2025 Chin.Soc.for Elec.Eng. 5213

DOI: 10.13334/j.0258-8013.pcsee 241351 NEHE: 0258-8013 (2025) 13-5213-13 HhESDHS: TM46 HEAFRIREG: A

ETWE WPT RS AEXFRFH REE IR 5 N
BHR, IR, ok BT

(THARIBENG NIRRT BRETARZBRE GO XF), <l SMed 230009)

Research and Application of Asymmetric Modulation Strategy Based on
Bidirectional WPT System
ZHOU Menghao, WANG Fusheng*, YANG lJintao, TANG Li
(National and Local Joint Engineering Laboratory for Renewable Energy Access to Grid Technology
(Hefei University of Technology), Hefei 230009, Anhui Province, China)

ABSTRACT: In order to improve the transmission efficiency
of the bidirectional LCC-LCC type wireless power transfer
system under light load condition, this paper proposes a
full-range asymmetric modulation strategy. The proposed
method enables automatic smooth transition between
full-bridge and half-bridge operation modes according to
output power variations, while maintaining wide-range
soft-switching capability. This approach significantly improves
overall system efficiency. The paper establishes the theoretical
basis of pulse width optimization of asymmetric modulation
strategy through quantitative analysis of system efficiency. On
this basis, all the operating modes of asymmetric modulation
strategy are divided in detail, and the time domain model is
introduced to quantitatively analyze the constraints of realizing
soft switching under different operating modes. Finally, the
feasibility and effectiveness of the modulation strategy
proposed in this paper are proved by building an experimental
platform to compare and analyze the proposed asymmetric
modulation strategy and the three phase-shift modulation

strategy under different working conditions.
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