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Fig.2 Diagram of frequency dividing control for
capacitor voltage balance
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Fig.5 Waveforms of sub-module capacitors voltages in
upper leg of phase-a under different sorting frequencies
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Status and progress of research on transformer vibration characteristics with DC bias

LI Changyun' ,HAO Aidong”,LOU Yu'

(1. School of Electrical Engineering and Automation, Qilu University of Technology ( Shandong Academy of Science) ,Ji’'nan 250353, China;
2. Experimental Management Center, Qilu University of Technology ( Shandong Academy of Science) ,Ji'nan 250353, China)
Abstract ; Based on the analysis of the forming reason of DC bias and the vibration mechanism of transformer in
power system and combined with the fundamental theory of ferromagnetic material constitutive relation deduction, the
modeling mechanism of magnetostriction and corresponding problems are elucidated from aspects of the magnetic
domain theory, thermodynamic relationship, phenomenological theory and elasticity. On this basis, the existing
computing models of magnetostriction with DC bias are compared, and the inadequacies of silicon steel sheet and
onsite transformer tests when DC bias occurs are discussed. Furthermore, the inducing modes of DC power source
during the experimental study of transformer vibration are explored and analyzed. According to the comprehensive
analysis of the current research progress,it is pointed out that special attention should be paid on science problems
such as ferromagnetic material magnetization characteristics and magnetostriction modeling, so as to provide a refe-

rence for evaluating the transformer withstand ability of DC bias and guiding the transformer construction design.
Key words ; power transformers ; DC bias ; magnetostriction ; vibration
T
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Frequency dividing control of capacitor voltage balance
for modular multilevel converter
HAO Liangliang' ,ZHANG Jing' ,HUANG Yinhua®, XIONG Fei'
(1. School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044 , China;

2. Fujian Electric Power Survey & Design Institute , Fuzhou 350003, China)
Abstract ; With the increase of the sub-module number of MMC ( Modular Multilevel Converter) , the traditional ca-
pacitor voltage balancing method has two problems,i.e. high switching frequency and large computation amount. In
order to solve these problems,the frequency dividing control strategy of capacitor voltage balance is proposed, which
makes the sorting frequency far less than the trigger control frequency. The selection method for sorting frequency in
proposed control strategy is given theoretically. The electromagnetic transient simulative results based on Xiamen
flexible DC project verify the proposed control strategy reduces the sorting frequency in a certain range, which can
meet the running performance and the safety of MMC , and significantly reduce the switching frequency and the com-
putational burden of sorting.

Key words : modular multilevel converter;frequency dividing control ; switching frequency ; voltage balancing control



