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Fig.1 Multi-terminal circuit with arbitrary point
as reference point
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Fig.2 Analysis of instantaneous terminal
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Reference point selection method in definition of power theory
TIAN Mingxing'?, WANG Jiangbin'?,ZHAO Yuanxin'?
(1. School of Automation and Electrical Engineering,Lanzhou Jiaotong University, Lanzhou 730070, China;
2. Gansu Province Engineering Laboratory for Rail Transit Electrical Automation,Lanzhou Jiaotong University,
Lanzhou 730070, China)
Abstract: The problem of reference point selection in the definition of power theory is very basic but has
not got a uniform solution. Firstly,the constraint condition of reference point selection is determined according
to the demand of KCL(Kirchhoff’s Current Law) which must be meet by the terminal currents of a multi-
terminal circuit. Secondly,the uniqueness of the reference point selection under the constraint condition is
proved,and the unique reference point satisfying the constraint condition is selected from many alternative
reference points. Finally,the specific method of reference point selection is given,and the reference point
selection method is simplified from the perspective of engineering application. Taking the generalized
instantaneous power theory as an example,the proposed method is further explained and its compatibility is
discussed,and the current decomposition method and the power definition method employed by the
generalized instantaneous power theory are modified to make the power of a specific circuit be a unique
determined value.
Key words: power theory; multi-terminal circuit; reference point; constraint condition
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A novel power control strategy for MMC-RPC
SONG Pinggang,ZHOU Zhenbang, DONG Hui
(School of Electrical and Automation Engineering,East China Jiaotong University ,Nanchang 330013, China)
Abstract: In order to harness the power quality problems of traction power supply system comprehensively,
the power relationship between the left and right power supply arm of a V/v transformer is analyzed. The
reactive power,harmonic,negative sequence and other power quality problems are comprehensively harnessed
by means of active power balance,reactive power compensation,harmonic power separation and so on.
Meanwhile,the differential flatness control theory is introduced to the direct power control for MMC-RPC
(Railway Power Conditioner based Modular Multilevel Converter). The active power and reactive power of the
power supply arm are selected as the output of the system,in which the differential flatness condition can be
satisfied according to the differential flatness theory. Consequently,the whole MMC-RPC system is a
differential flatness system. The control system consists of two parts,feed forward control and error feedback
control. The feed forward control provides the main control variables,while the feedback control corrects the
error. The simulation system considering different conditions is built on MATLAB/Simulink. Simulative results
verify the effectiveness and superiority of the proposed control strategy compared with other control methods.
Key words: modular multilevel converter; railway power conditioner; differential flatness theory; power
control; proportional integral controller



