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Abstract: For the flexible-node electric porcelain high-voltage equipments with concentrated and distributed
parameters, the frequency equation is presented by the vibration theory of beam with distributed parameters.
Introducing the boundary conditions of concentrated parameters, the frequencies and mode shapes can be obtained
by the numerical method. According to the Betti law, the orthogonal conditions of modes of high-voltage
equipment with concentrated and distributed parameters are derived. These orthogonal conditions can be used to
decouple vibration equation of concentrated and distributed parameters, thus to obtain the generalized mass and
stiffness. Therefore the responses of structure under earthquake excitation can be solved by the mode
superposition method. In order to validate the correctness of this semi-analytical method, the responses of the
550kV metal oxide lightning arrester under earthquake excitation are solved by the semi-analytical method and
finite element method. Result comparison shows the responses obtained by two methods are basically consistent,
which indicates the correctness of this semi-analytical method. Therefore one new way is provided for seismic
response analysis and seismic design of the flexible-node electric porcelain high-voltage equipments with
concentrated and distributed parameters.
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Fig.4 Absolute acceleration at the roof of porcelain sleeve
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Table 2 Influence of axial pressure for natural frequency

Bk T dks

1 2 3 4
150 0 3.5125 22.648 214.06 746.91
1 3.5125 22.648 214.06 746.91
0 1.5745 22.476 181.15 704.18
1500 1 1.5745 22.476 181.13 704.17
15000 0 0.5253 22.439 175.72 698.55
1 0.5250 22.439 175.66 698.48
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