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Fig.1 Simplified structure diagram of arc-extinguish chamber
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Fig.2 Curve of closing breakdown voltage vs. opening distance
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Fig.3 Relationship between kg and applied voltage
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Fig.4 Over-voltage waveforms of transformer during

random closing
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Fig.5 Over-voltage waveforms of transformer

under rapid closing strategy
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Fig.6 Over-voltage waveforms of transformer
under delayed closing strategy
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Fig.7 Over-voltage waveforms of transformer

simultaneous closing strategy
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Fig.8 Probability distribution of transformer overvoltage
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Fig.10 Waveforms of flux and magnetizing inrush current
under rapid closing strategy , without remanence
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Analysis of impacts of controlled switching on switching
impulse insulation of UHV transformer
ZHANG Fan' ,DUAN Xiongying' , LU Yang”,LIU Ruitong’ , YANG Yingxuan®
(1. School of Electrical Engineering, Dalian University of Technology, Dalian 116024, China;
2. State Grid Dalian Power Supply Company,Dalian 116001, China;
3. State Grid Liaoning Electric Power Research Institute ,Shenyang 110055, China)
Abstract; Based on the electric field intensity distribution of UHV circuit breaker,the mean and standard deviation
of the pre-breakdown time are given. Then the ATP-EMTP software is used to model the no-load transformer reaso-
nably,and the electromagnetic transient simulation is carried out under different remanence conditions, and the
switching overvoltages are statistically analyzed with the consideration of the influences of pre-breakdown and me-
chanical dispersion. At the same time,the inrush current generated during the optimal phase closure is analyzed and
discussed. The final analysis of the low-voltage simulation experiment shows that even considering the pre-break-
down ,mechanical dispersion and the change of inrush current,the controlled switching technology still has the effect
of overvoltage suppression, and combining with the arrester the overvoltage can be completely limited within the
standard requirements. Finally, according to the standard GB/Z24842—2009, the recommended value of switching
impulse insulation level for transformer is given,which can be used for engineering design reference.

Key words: UHV transformer ; pre-breakdown ; controlled switching; ATP ;insulation
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