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Table 2 Simulation values of system output voltage

and power under two parameter design methods

d/em Cz/ nF Uoul_dc/ v P oul_dc/ W
FHA Ak FHA Ak FHA Ak
2 288 210 12880  141.00 2071 2488
4 313 233 76.81 8128 736 825
6 322 248 4864 5112 295 326
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Optimal design of LCC-S wireless power transfer system

considering rectifier load characteristics
LI Xiaona, WU Xuezhi, XU Wenzheng, QI Jingjing,JING Long
(National Active Distribution Network Technology Research Center,Beijing Jiaotong University, Beijing 100044, China)

Abstract: The rectifier load in the wireless power transfer (WPT) system has nonlinear characteristics. In
the analysis of system transmission characteristics and the design of resonance parameters,the fundamental
harmonic approximation(FHA) is often adopted which regards the rectifier load as an equivalent resistance,
resulting in a certain deviation between the theoretical analysis and the actual case,and the system deviates
from the resonance state. To solve this problem,the LCC-S WPT system is taken as the research target,
and the transmission characteristics of the system are analyzed considering the harmonics and the nonlinea-
rity of rectifier load. The calculation method of load impedance and the parameter of resonant capacitor in
series at the receiver-side based on rectifier load compensation is proposed,and the switching characteristics
of the inverter circuit are analyzed and verified. The proposed design method of receiver-side resonance
parameters can make the receiver loop of the system resonant and improve the output power of the system,
reduce the turn-off current of the inverter switches and improve the transmission efficiency of the system.
A 2.5kW experiment platform of LCC-S WPT system is built,which verifies the effectiveness and correctness
of both theoretical analysis and the proposed parameter design method.

Key words: wireless power transfer; LCC-S; fundamental harmonic approximation ;rectifier load;resonance pa-

rameter design
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H. control of DC bus voltage in uncertain AC / DC microgrid with time delays
XTAO Shenping'?,LIAO Shiying"*,ZHANG Xiaohu'?,ZHENG Xiangming’, DENG Bowen'?
(1. College of Electrical and Information Engineering, Hunan University of Technology,Zhuzhou 412007, China;
2. Key Laboratory for Electric Drive Control and Intelligent Equipment of Hunan Province,
Hunan University of Technology,Zhuzhou 412007, China;
3. College of Urban and Environmental,Hunan University of Technology,Zhuzhou 412007, China)

Abstract: Aiming at the problem of DC bus voltage stability of uncertain AC / DC microgrid with communi-
cation network delay,a method combining state space method and impedance analysis method is proposed
to construct a norm-bounded uncertain AC / DC microgrid model with time delay. Based on the solution of
the robust quadratic stability of the system,the conditions of the delay-independent state feedback controller
satisfying the H, control performance are obtained. Then,by using S-procedure theorem,a method is proposed
to reduce the difficulty of functional construction of delay-dependent Lyapunov method without taking the
derivative again. By citing the Wirtinger integral inequality and the free matrix integral inequality,a delay-
dependent H, controller is obtained. Simulation analysis shows that the proposed control method can suppress
the effect of uncertain parameters on DC bus voltage under certain communication delay constraints.

Key words:H,, controller; AC / DC microgrid; DC bus voltage ;uncertain system;time-delay system
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Table A1l System circuit parameters

ZH Kl S Hf
Uin_ac/V 300 R/Q 8
f/kHz 85 Lt/uH 36
Ca/uF 180 C¢/nF 97
S Hifl
d/cm 2 4 6
Li/pH 56.3 51.1 50.2
Lo/uH 12.18 11.2 10.9
M/pH 15.96 9.44 6.05
Ci/nF 173 232 247
Co/nF 210 233 248
20 300
< 107 /\\ 1150 >
S | H
i =
H 4l ] H
- -
j=c
& ok
-10 +150%
-20 s ‘ . . . -300
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t/us
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Fig.A3 Waveforms of output voltage. output current and its harmonic currents of inverter
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Table A2 Current simulation value at end of dead time under two parameter design methods

iin(tot+ tg)/A
d/cm FHA KT
2 6.1 0.8
4 3.4 2
6 2.8 2.1

R A3 2HMBHRITFAETHAXREXHBRITER
Table A3  Simulation values of switches’ turn-off current under two parameter design methods

&/em iin(to)/A
FHA KILHVE
2 10.0 4.8
4 6.3 4.9
6 5.6 5.1

B A4 IHRITE
Fig.A4 Experimental platform
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Table A4 Main circuit parameters

e 2 HUAE L% S5 HUAE
Uin_ac/V 300 L¢/pH 36
f/kHz 85 Ct/nF 97
Cq/uF 180 Ly/pH 56.3
R/Q 8 Lo/uH 12.18
d/cm 2 M/pH 15.96
288 (FHA)
Ci1/nF 173 C,/nF
210 (ATTHED
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