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Fig.1 Schematic diagram of multiple
PETSs operating in parallel
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Fig.2 The illustration of harmonic random accumulation
caused by the random PWM phase shift angles
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Fig.3 The block diagram of PWM synchronization
based on combined cloud-edge signals
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Fig.4 Schematic diagram of the illustration of cloud-
side synchronization signal transmission
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Fig.5 The illustration of cloud side
synchronization signals
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synchronization signals
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The cloud-edge signals based PWM synchronization

strategy for multi-power electronic transformer
CHEN Qing', GE Xuefeng®, SHI Mingming®, YANG Jinggang’, XU Tao’, ZHANG Chenyu’
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2. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute ,Nanjing 211103, China;

3. School of Control Science and Engineering,Shandong University, Ji'nan 250061, China)
Abstract : Due to the limited rated power of individual power electronic transformer ( PET) ,many PETs are always connected in
parallel in practice. High-order harmonic interactions occur when PETs are in operation, resulting in a rise in the amplitude of
the output high-order harmonics. Thereby,the power quality is influenced. The safety of PETs is also threatened by the high-
order harmonics. In order to control the switching harmonics among the parallel PETs, a pulse width modulation ( PWM)
synchronization strategy based on the mixed information which is the combination of cloud signals and edge signals is proposed
in this article. The basic idea has two parts. Firstly,the PWM synchronization is realized according to the cloud signals when the
communication system works well. Secondly, the realization of PWM synchronization is switched to edge signals during the
communication faults. It is proved that the high-precision and high-reliability can be guaranteed by the proposed strategy. The
high-order harmonics can be coordinated-controlled well. Doing so,the interaction of high-order harmonics among PETs can be
eliminated. The proposed strategy can be easily implemented due to limited requirement of additional hardware. With using the
proposed strategy , the power quality and the reliability of PET can be improved.
Keywords : power electronic transformer ( PET) ;multi-machine operation ; parallel operation ; pulse width modulation (PWM) ;

cooperative control; cloud-side collaboration
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