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Abstract

Dynamic Wireless Power Transfer (DWPT) addresses electric vehicle (EV) range constraints, yet
segmented transmitter arrays suffer from severe power dips at inter-coil switching instants. To address
this, this paper proposes a novel Convex Double-D (CDD) transmitter topology incorporating a convex
extension along the longitudinal direction, functioning as a magnetic bridge that pre-emptively engages
the receiver’s leading edge while prolonging trailing-edge coupling, thereby transforming the sharp
coupling coefficient drop into a smooth transition. On the secondary, a Double-D Quad-Compensation
(DDQC) receiver with orthogonal quadrature coils is employed to decouple lateral and longitudinal
misalignment effects, complemented by a position-based segmented excitation strategy. Simulation
results at 85 kHz with a 200 mm air gap demonstrate that the system achieves a nominal output power
of 7.79 kW, with a transient fluctuation of only 3.14% at switching instants and a maximum ripple of
8.4%, substantially outperforming conventional DD-based segmented system designs.
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AHHOTAIMSA

Junamuueckas 6ecripoBogHas nepenada suepruu (ABI1D) pemaer npobieMy OrpaHUYEHHOIO 3amaca
xoma anekTpoMoOuiet (OM), omHAaKO CErMEHTHPOBAaHHBIE MACCHBBI NEPEAATYUKOB TOABEPIKEHBI
PE3KUM IIPOBajaM MOLIHOCTH B MOMEHTBI MEXKKAaTYIIEYHOTO NepekaodeHus. s pemeHus: JaHHOH
npoOeMsl B HacTosIeH paboTe MpeUIoKeHa HOBasl TOMOJIOTHS IepelaTunKa «BbIITyKJIasl IBOMHas J|»
(CDD), Brirodatommas BITYKJIOE PACLIMPEHUE B MPOAOJIBLHOM HANpaBlIeHUH, QyHKIIMOHUPYIOIIEE KaK
MarHUTHBI MOCT, KOTOpPbI 3a0IaroBpEMEHHO BOBJEKAET TMEPEAHIOI KPOMKY HNpUEMHHKA BO
B3aMMOZICHCTBUE, OMHOBPEMEHHO MpPOJJIeBas CBA3b MO 3aJHEH KpoMKe, mpeodpasysl pe3Koe MaJieHue
K03 pHIMeHTa CBS3U B TUIaBHBIN mepexon. Ha BropuyHoii cropone npumeHén npuémuuk tuna DDQC
C OpPTOrOHAJBHBIMU KBaJIpaTypPHbIMH KaryIIKaMH mJIs paszaeneHus 3((EeKToB IONEPedHOIo U
MPOJOJIBHOIO PAacCOlIaCOBAaHMS, MOIOJIHEHHBIN IO3MIMOHHON CTparerueil CerMeHTUPOBAHHOIO
BO30YkneHus. Pesymbrarbl MomenupoBaHus Ha dactore 85 kI mpm BozmymHOM 3azope 200 mMm
MOKa3bIBAIOT, YTO CHCTEMa O0ecreyrMBaeT HOMHHAJIBHYIO BBIXOAHYIO MOIIHOCTH 7,79 kBT npm
MEPEexXonIHOM KojeOaHWu MOIIHOCTH Jumb 3,14% B MOMEHTHI NEPEKIIOYCHHS M MaKCHUMalbHON



nynscanuu 8,4%, CyIeCTBEHHO MPEBOCXOMAS TPAAUIIMOHHBIE CETMEHTHPOBAHHBIC CHCTEMBI HA OCHOBE
nBoitHOM /JI.

KiroueBrble cjioBa

JluHaMudeckasi OeCpoOBOAHAS 3apsAAKa, DICKTPOMOOWIN, KOHCTPYKIUS MEepeaTyiKa, CTaOHInu3alus
MOIIIHOCTH

Dynamic Wireless Power Transfer (DWPT) using segmented transmitter arrays offers
superior efficiency and electromagnetic compatibility for electric vehicles (EVs) [1], yet suffers
from severe power dips at inter-coil switching instants due to abrupt mutual inductance
discontinuities [2]. Conventional Double-D (DD) structures fail to mitigate these fluctuations
[3], while Double-D Quadrature (DDQ) configurations substantially increase system
complexity [4]. A novel Convex Double-D (CDD) transmitter in proposed in this paper, paired
with a Double-D Quad-Compensation (DDQC) receiver and a synchronized segmented control
strategy, offering a purely geometric solution without additional compensation circuits.

The CDD structure modifies the conventional rectangular DD coil by incorporating a
precisely engineered convex extension along the longitudinal direction of vehicle movement,
functioning as a magnetic bridge that reshapes the coupling profile during coil transitions. In
conventional DD systems, the coupling coefficient decays rapidly as the receiver departs from
an active transmitter before sufficient engagement with the subsequent coil is established,
producing a sharp V-shaped mutual inductance dip. The CDD geometry addresses this by pre-
emptively engaging the leading edge of the receiver's magnetic circuit before full coil alignment,
while simultaneously prolonging the trailing-edge interaction. This dual-action mechanism
transforms the abrupt discontinuity into a shallow, smooth transition. On the secondary side,
the DDQC receiver integrates DD coils augmented with orthogonal quadrature coils aligned
along the X-axis and Y-axis, decoupling lateral and longitudinal misalignment effects and
capturing leakage flux components that escape standard unipolar coils, thereby enhancing
power transfer robustness. A position-based segmented control strategy energizes only the two
transmitter coils adjacent to the instantaneous receiver position, creating a moving excitation
window. System-level simulations at 85 kHz with a 200 mm air gap validate the design. The
system achieves a nominal output power of 7.79 kW, limiting the transient power fluctuation to
only 3.14% at switching instants, with a maximum ripple of 8.4% across the entire movement
cycle, significantly superior to conventional DD-based segmented system designs [3], [4].

In conclusion, these results confirm that the CDD system effectively suppresses power
pulsation through purely structural optimization, achieving superior transient stability without
additional circuit complexity. Future work will focus on experimental prototype validation and
foreign object detection tests leveraging the DDQC structural symmetry.
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