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Fig.1 Model of wireless charging system
with metal intervention
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Fig.2 Equivalent circuit of wireless charging
system with metal intervention
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Fig.3 Amplitude-frequency phase angle
under equivalent coil migration
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Fig.4 Influence of resonant capacitance and
self-inductance on current phase difference
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Fig.5 System model in electromagnetic

simulation software
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Fig.7 Current phase difference in electromagnetic
simulation software
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Fig.9 Current phase difference after metal
intervention with different properties
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Fig.10 Current phase difference under different
resonant capacitance values
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Ablative fault mechanism analysis and structure improvement of

buffer layer of high voltage XLPE cable
FENG Yao, ZHAO Peng, LI Wenjie, OUYANG Benhong, ZHAO Jiankang
( China Electric Power Research Institute, Wuhan 430074, China)

Abstract ; Ablation failures of buffer layer in high voltage cross-linked polyethylene (XLPE) cables occur frequently ,which has
attracted widespread attention in the industry. The optimization of cable structure is conducive to solving the problem of
discharge ablation. From the perspective of the discharge burn mechanism of buffer layer, the finite element model of cable is
established for electric field simulation to analyze and discuss the variation of air gap electric field distribution under different
structural parameters ,thus designing and studying the structure optimization scheme. The results show that, on the premise of
satisfying the design requirements of cable,it is beneficial to reduce the air gap electric field distortion because of poor contact,
by reducing the thickness of the buffer layer and corrugated depth, as well as increasing extrusion depth between the metal
sheath and the buffer layer . The smooth aluminum sleeve structure has low contact resistance with the buffer layer,so it has
advantages in restraining fault of buffer layer discharge ablation.

Keywords : cable buffer layer;discharge burns ;electric field distribution ; cross-linked polyethylene ( XLPE) ;structure improve-

ment ;smooth aluminum sheath
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Field equivalent modeling analysis of wireless charging

system with metal foreign objects
SU Wenbo', WANG Wei', LYU Xiaofei*, DOU Zhenlan®, WANG Jiemin
(1. School of Electrical and Automation Engineering, Nanjing Normal University , Nanjing 210023, China;
2. NARI Group Corporation ( State Grid Electric Power Research Institute) ,Nanjing 211106, China;
3. State Grid Shanghai Electric Power Company , Shanghai 200122, China)

Abstract:In the wireless charging system, the power transmission follows the magnetic coupling relationship between the
transmitting coil and receiving coil. When there are metal foreign objects between the transmitting coil and receiving coil, the
eddy current effect or magnetic focusing effect of the foreign objects will affect the transmission performance and operational
stability of the wireless charging system, and in severe cases, it can also endanger charging safety. In order to clarify the
influence mechanism of metal foreign objects with different materials on the performance of wireless charging system and
effectively analyze the influence law of foreign objects, an accurate modeling method of metal foreignobjects is urgently needed
to improve the detection accuracy of metal foreign objects. Therefore, an equivalent modeling method of metal foreign objects
field is proposed, taking into account the key factors of metal material,location, equivalent area and so on. By constructing the
coupling equation of wireless charging system under the influence of metal foreign objects, the expression of phase difference
between the transmitting coil current and receiving coil current before and after the introduction of foreign objects is obtained.
On this basis, the equivalent coil model of ferromagnetic metal and non-ferromagnetic metal and its parameter configuration
method are further proposed, which can accurately obtain the current phase difference under the condition of metal foreign
objects intervention. Finally,the accuracy and effectiveness of the modeling method are verified by simulation and experiment.
This method provides a new idea for the characteristic analysis and online detection of metal foreign objects introduced in
wireless charging system.

Keywords : wireless charging; foreign objects detection; metal foreign objects; numerical calculation; field modeling; phase

analysis

(4%8 7 )



