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Hybrid Lumped Parameter Transformer Winding Model
for Very Fast Tansient

CHEN Wei-gen, HU Jin-xing, WANG You-yuan
(Key Laboratory of High Voltage Engineering and Electrical New Technology,
Ministry of Education, Electrical Engineering College of Chongging University, Chongging 400030, China)

Abstract ; The very fast Transient over-voltage generated due to the switchgear in GIS switching off or on is very harmful
to transformer insulation. The model presented is a winding hybrid lumped parameter model which combines the branch
model based on parallel cables in one turn with grouped-tums model of two discs to efficiently simulate the very fast tran-
sient in the coil. Under quasi-stationary electromagnetic field, network topology and element size are derived from the
geometry and properties of the transformer, whose inductance and capacitance are assumed to be passive and to have lin-
ear characteristics, however which have an inherent feature of a medium, which propagates waves. The formula of pa-
rameters are obtained. Based on the built winding model, the voltage gradients between discs and tums are found out,
according to the simulation results, the reasonable winding insulation design can be made.

Key words: very fast transient; hybrid model; quasi-stationary; winding
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Model and Numerical Analysis of Radiation Field Created by
Lightning Overvoltage Wave on Transmission Lines

() ]

WANG Quan-di ' , ZHANG Xi-peng ' ,ZHU Lei-lei *
(1. Key Laboratory of High Voltage and New Technology of Electrical Engineering, College of Electrical
Engineering, Chongqing University, Ministry of Education, Chongqing 400030, China;
2. Zhejiang Huzhou Electric Power, Huzhou 313000, China)

Abstract : The radiation field created by the transmission line stroked by lightning far from the lightning channel has been
analyzed by the FDTD method. The authors we establish the calculation model and FDTD calculation method of transmis-
sion line, and discusses the import of lightning excitation source. The simulation of lightning stroked on a single trans-
mission line in free space or stroked on three-phase high voltage transmission lines in actual environments has been done
, and gives the distribution of transient radiation field around the transmission lines when lightning overvoltage wave
transmits along the transmission line. The simulation result shows that. the effect of the transient radiation field caused
by lightning over voltage wave done with environment is obvious, and the high frequency component of transient radiation
field may disturb or do harm to the electronic facility or communication facility around the transmission lines.

Key words: FDTD;radiation field ; transmission line ; direct lightning; electromagnetic compatibility.
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