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Table 4 Results of reliability parameters with
different algorithms under P,(IEEE-RTS system)
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Table 5 Results of reliability parameters with
different algorithms under P,(CS system)
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Table 7 Results of reliability parameters with
different algorithms under P,(IEEE-RTS system)
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Table 8 Results of reliability parameters with
different algorithms under P,(CS system)
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Tuning control of inductive power transfer system based on
coil positioning and capacitor array
CHEN Junjie, CHEN Qianhong,ZHANG Bin
(College of Automation Engineering,Nanjing University of Aeronautics and Astronautics,Nanjing 210016, China)

Abstract:In practical applications,complex working condition of coil misalignment existed in inductive power
transfer system will affect the transmission power and efficiency. Based on coil positioning and capacitor
array, a tuning control strategy for series / series-parallel (S / SP) compensation network is proposed, which
can improve the system characteristics under coil misalignment and detuning conditions by actively utilizing
the position information of the primary and secondary coils. In order to quantify the output voltage fluctua-
tion of the system,a calculation model of the voltage gain curve of S/ SP compensation network under all
operating conditions is established. Furthermore,in order to ensure the constant voltage output characteris-
tics of the system under the coil misalignment condition,the optimal design of the switching levels of the
capacitor array and the adjustment step size of capacitor value is given within the determined coupling
coefficient range and output voltage fluctuation range,and compared with the traditional S/ SP compensation
method. Finally,the effectiveness of the proposed tuning control method is verified by using an 800 W output
prototype. The experimental results show that the proposed tuning control strategy can remarkably improve
the output power and efficiency, meanwhile the output voltage fluctuation can be decreased significantly.
Key words: inductive power transfer; coil positioning; capacitor array; S/ SP compensation network ; output

voltage fluctuation
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Inverse problem model of power system reliability evaluation based on
interval optimization algorithm
PENG Liibin' ,HU Bo',XIE Kaigui',SUN Yue',HUANG Wei',CAO Kan’,ZHOU Kunpeng’
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University, Chongqing 400044, China;

2. Electric Power Research Institute,State Grid Hubei Electric Power Co.,Ltd., Wuhan 430077, China)
Abstract: Inverse problem of reliability evaluation of power system denotes that obtaining component relia-
bility parameters (CRPs) from the known reliability indices, which is an important and potential research
direction in the area of power system reliability. Only when the number of reliability parameters to be
solved is equal to the number of reliability indices, the precise value of parameters can be obtained by
adopting the existing inverse problem research method. In view of the above shortcomings, firstly,the nonli-
near equation set model of inverse problem is constructed based on the analytical calculation function of
reliability indices. Secondly,to consider the three conditions that the number of known reliability indices is
larger than,equal to or less than the number of parameters to be solved,the general model of inverse pro-
blem is established by converting the equation set model to an optimization problem. For the multi-solution
condition of inverse problem,the method to construct the inverse problem model associated with the engi-
neering problem is illustrated by taking the reliability parameters optimization as an example. Then, the
solution method of inverse problem based on the improved interval optimization algorithm is proposed,
which can switch among different conditions of inverse problem and guarantee optimal solutions. Finally,the
proposed model is applied on RBTS, IEEE-RTS, and 91-bus system, and the case study results show that
the proposed method can obtain the precise values of CRPs effectively under the above three conditions of
inverse problem.
Key words:electric power systems;reliability evaluation;inverse problem;nonlinear optimization;interval opti-

mization algorithm
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