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Dynamic Model and Seismic Reinforcement Analysis of Transformer-bushing System
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Abstract: For studying the dynamic response mechanism of transformer -bushing system and improving its seismic
performance, a refined finite element model of a 220 kV transformer with and without reinforcement is set up and the
seismic wave that meets demand response spectrum of IEEE 693—2005 is input for calculation. The vibration modes
and acceleration of each key point of the transformer-bushing system before reinforcement are extracted and the re-
sponse spectrum of acceleration of each key point is analyzed. The way of supporting the elevating seat is adopted to
strengthen the transformer and the seismic response of the bushing before and after the reinforcement is compared,
finding that the support has obvious effect on controlling the swing of the elevation seat. It is concluded through fur-
ther analysis that the first two modes of transformer-bushing system in X and Y directions are mainly coupled vibra-
tion of bushing- elevation seat, which plays a dominant role in the dynamic response of the system. The oil tank of
transformer can be simplified as a rigid body, the elevation seat and bushing can be simplified as Euler beam, and the
connection between tank-elevation seat and between the elevation seat-bushing can be simplified as rotating spring.
The support can effectively control the swing of the elevation seat around the tank, improve fundamental frequency of
the system and reduce the acceleration amplification factor on top of the elevation seat and, at the same time, have
convenient installation and good adaptability.
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Fig.1 Diagram of transform
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Fig.3 Two forward modes of transformer tank-turret-top

bushing in X direction
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Fig. 9 Spectral acceleration and acceleration time
histories of the bushing
x3 EERAIA
Table 3 The peak stress at the root of the bushing MPa
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Fig. 10 Model of Transform-bushing structure system
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Fig. 12 The first two mode shapes of top bushing
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