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Fig.5 Electron distribution and electromagnetic
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Analysis of magnetic insulation and characteristics

of pulsed power transmission lines

JIN Xiang-min, ZOU Jun, DUN Yue-qin, YUAN Jian-sheng
(Department o f Electrical Engineering , Tsinghua University, Beijing 100084, China)

Abstract: The magnetic insulation establishment in a pulsed power transmission line has been analyzed. The analysis in-
volves in the interaction and dependence between the breakdown of the transmission line and the magnetic insulation. It illustrates
how the emission and the distribution patterns of the electrons contribute to the establishment of magnetic insulation. In addition,
it shows how the distribution of electrons impacts the operating impedance of the transmission line. Based on the magnetic insula-
tion steady-state models, an operating impedance calculation method is proposed using steady-state impedance to substitute the
transient operating impedance. Through simulating transmission lines with varying radius, it is clarified that the regional operat-
ing impedances in different geometrical regions vary with the regional electron distributions. Finally, the change of the operating
impedance of the magnetic insulation transmission lines with varying radius, its effects on the transmission characteristics of
pulsed electromagnetic wave and the pulsed power are summarized.

Key words: Pulsed power; Magnetic insulation trasmission lines; Transient process; Operating impedance



