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Analysis of Short-circuit Characteristic of Dry-type DC Capacitor Based on Magnet-

ic-structure Field Coupling

LIPeng'?, QIUYu'?, YUE Guohua®, DU Zhiye®, YAO Cheng*, LIU Gang*

(1. Hubei Provincial Engineering Technology Research Center for Power Transmission Line, China Three Gorges University, Hubei
Yichang 443002, China; 2. College of Electrical Engineering & New Energy, China Three Gorges University, Hubei Yichang
443002, China; 3. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China; 4. CSG Electric

Power Research Institute, Guangzhou 510700, China)

Abstract: As a key equipment in flexible DC transmission system, dry-type DC capacitors are widely used in filtering, voltage
support and other important occasions. It is of great significance to ensure the long-term secure and reliable operation of dry-type DC
capacitors. When an external short-circuit fault suddenly occurs in the capacitor, the internal busbar will flow through a rapidly in-
creased short-circuit current and result in great electrodynamic force, which easily cause structural failure of the capacitor. In order to
study the issue of capacitor withstanding short-circuit electrodynamic force under short-circuit current impact, this paper takes a type
of dry-type DC capacitor as the research object, then calculates and analyzes the short-circuit electrodynamic force distribution,
deformation as well as stress of the capacitor under short-circuit conditions based on calculation method of magnetic-structure field
coupling. The results show that when an external short-circuit fault occurs, the maximum electrodynamic force of the capacitor
reaches 10.8 kN. The deformation of the capacitor mainly occurs on the leading-out busbar as well as its surrounding areas, and the
deformation where approaches the middle part of the busbar is larger. Terminal shows an obvious downward squeezing trend. The
research results provide theoretical reference for mechanical strength check and structural optimization design of capacitors.

Key words: dry-type DC capacitor; magnetic-structure field coupling; short-circuit electrodynamic force; deformation of structure
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