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Fig.1 Conventional 12-pulse DC
ice-melting device topology
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Fig.2 New DC ice-melting device topology with the
function of series-parallel switching of rectifier bridge
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Fig.3 Parallel operation mode
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Fig.4 Series operation mode
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Table 1 Ice-melting requirement of transmision line
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Fig.5 Input and output voltage waveform of
6-pulse rectifier bridge
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Fig.6 Output waveforms of rectifier bridge
under parallel operation mode
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Table 4 Comparison of harmonic currents
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New DC ice-melting device with the function of

series-parallel switching of rectifier bridge
CHEN Liqun, LI Chengbo, ZHOU Qiwen, WANG Chong
(NR Electric Co.,Ltd.,Nanjing 211102, China)

Abstract ; The winter in southern China is very cold, along with high humidity. Regional ice coating problem often appears in the
long distance high voltage transmission lines,which may lead to serious power accidents such as tower collapse. A new direct
current (DC) ice-melting device with series-parallel switching of rectifier bridge is studied to avoid widespread power outages.
Based on the conventional 12-pulse DC ice-melting device, a new DC ice-melting topology is proposed through principle
analysis , parameter design and simulation verification,and it simultaneously meet the high current demand for wire melting and
the high voltage demand for ground wire melting. Compared with the conventional 12-pulse DC ice-melting device,the new DC
ice-melting topology is able to select half-capacity transformer and half-current thyristor, which significantly reduces the
equipment costs. Meanwhile ,the harmonic current injected into the system decreases effectively when operating in high current
output mode,so as to reduce the voltage distortion of the connected system. The new DC ice-melting device with the function of
series-parallel switching of rectifier bridge is able to reduce the equipment costs and improve the system voltage quality when
the DC ice-melting device is put into operation.

Keywords:ice coating of transmission line; direct current (DC) ice-melting device;series-parallel switching; mode switching

disconnector; balanced reactor;cost advantage
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MMC-SST input-level control strategy considering power quality optimization
ZHAO Wei, YUAN Zhi, WANG Weiqing, HE Shan
(Engineering Research Center of Renewable Energy Generation and Grid Connection Control ,
Ministry of Education, Xinjiang University , Urumqi 830046, China)

Abstract: The surge of negative sequence component of current affects the waveform quality of grid side current and endangers
the normal operation of the system when the three-phase voltage of solid state transformer (SST) in the distribution network is
unbalanced and harmonic pollution occurs. In order to solve this problem,a new dual-sequence control strategy is proposed to
effectively suppress the negative sequence component of current at the input level of SST. In this paper,the operation principle
and input level mathematical model of modular multilevel converter-solid-state transformer ( MMC-SST) are introduced firstly.
The positive and negative sequence components of voltage and current signals at grid side are separated and extracted by
improved second-order generalized integral-quadrature signal generator (SOGI-QSG). The mathematical model of proportional
complex integral (PCI) controller is established by introducing orthogonal intermediate variables. A new dual-sequence control
strategy based on PCI is proposed under the positive and negative sequence model in the two-phase static coordinate system
( @B coordinate system) to control the positive and negative sequence components of the current at grid side. Finally, the
simulation system of MMC-SST is built in Matlab/Simulink. Compared with traditional proportional integral (PI) control and
improved PI dual-sequence control, the results verify the feasibility and superiority of the proposed dual-sequence control
strategy.

Keywords : modular multilevel converter-solid-state transformer ( MMC-SST ) ; power quality; proportional complex integral
(PCI) dual-sequence control ; proportional integral ( PI) control; three-phase unbalance ; harmonic pollution ; negative sequen-

ce current
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