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Fig.1 Simplified model with interaction of
AC and DC systems
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1
Table 1 Relationship between SCR and maximum

modulation current at rectifier side 0 an
Pm Iim P m Lim Al ’ D ’
1.15 1.071 4 1.075 2.92 1.142 7 1.140
1.26 1.081 5 1.080 3.45 1.163 2 1.160 1 C 2.0~2.2
1.82 1.101 9 1.100 4.00 1.173 4 1.170 s 0
2.37 1.122 3 1.120 4.50 1.183 6 1.180 C 9
3.60 1.148 0 1.167 5.00 1.193 9 1.190 °
Al 1.12 Cc 0
B, s 2 cC 0
10% s Table 2 Relationship between C, 6 and SCR
. C 0/ C 0/
1.40 80 3.700 2.00 80 1.800
P (Rscr) =1.1P iy (15
1.40 82 3.600 2.00 82 1.754
, 10%
1.40 84 3.510 2.00 84 1.730
1.6 ° 1.40 86 3.450 2.00 86 1.700
1.40 88 3.360 2.00 88 1.654
3 1.40 90 3.300 2.00 90 1.625
1.53 80 2.700 2.20 80 1.650
C 3
1.53 82 2.650 2.20 82 1.633
(12)) ) 1.53 84 2.600 2.20 84 1.605
0. C 1.53 86 2.541 2.20 86 1.574
1.53 88 2.495 2.20 88 1.550
QAN o
1.53 90 2.435 2.20 90 1.510
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Constant-voltage Electric-field Coupled Wireless Power Transfer System Based on
Double-sided F-LCLC Networks

XIE Shiyun', SU Yugang'*®, CHEN Long', ZHAO Yuming', TANG Chunsen'
(1. School of Automation, Chongqing University, Chongqing 400030, China;
2. State Key Laboratory of Power Transmission Equipment &. System Security and

New Technology (Chongqing University), Chongqing 400030, China)

Abstract: An electric-field coupled wireless power transfer (ECWPT) system employs a high-frequency electric-field as energy
medium to transfer power wirelessly. For applications where constant voltage is required, an ECWPT system with double-sided
F-LCLC resonant networks is proposed to maintain the output voltage against the variation of load resistance and guarantee
system operation in zero-phase angle all the time. The condition resulting in load-independent output voltage is given based on
an analysis of transmission characteristics of forward and opposite F-LLCLC resonant networks. And the F-LCLC resonant
network design is investigated under constraints on the inductance, total harmonic distortion and parameter sensitivity. On this
basis, a parameter design method for the system is presented. Finally, the transfer characteristics and the design method are
validated by simulation and experiment.

This work is supported by National Natural Science Foundation of China (No. 51477020) and International Science and
Technology Cooperation Base Projects of Chongqing (No. CSTC2015GJHZ40001).
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Effect of Sending-end System on Maximum Transmission Power of AC/DC System

LI Xinwei', LIU Chongru', HAN Yurong®, WANG Lili'
(1. State Key Laboratory for Alternate Electrical Power System with Renewable
Energy Sources (North China Electric Power University) , Beijing 102206, China;
2. State Grid Shandong Electric Power Company, Jinan 250012, China)

Abstract: The operation characteristics of the high-voltage direct current (HVDC) rectifier connected to AC system with
different strengths are analyzed, and the maximum transmission power of the rectifier under current control is pointed out.
Through the analysis of the power curve and overlap angle curve, it is indicated that the rectifier side is always stable when the
HVDC system is under the rated operating condition. However, the maximum transmission power of the rectifier is limited by
the strength of the connecting AC system. under the restriction of overlap angle in the converter. The relationship between the
current modulation margin and short circuit ratio (SCR) of the sending-end system is proposed. Also, the minimum SCR of the
sending-end AC system is proposed which is necessary for the connecting rectifier to increase the maximum active power.
Furthermore, the effect of parameters of the rectifier on the direct current modulation margin and the SCR of the sending-end
AC system are discussed. The choice of the parameters of converter transformer (nominal capacity and equivalent reactance,

etc) can largely affect the maximum transmission power under the same SCR.

Key words: sending-end system; maximum transmission power; current modulation margin; short circuit ratio
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