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Abstract: In order to improve the seismic performance of the supported flexible DC converter valve, some equipment suppliers have
added diagonal rod insulators between the support insulators. It is necessary to study the impact of the layout scheme and pre-tension
force of the diagonal rod insulators on the overall seismic performance of the converter valve. Combined with a converter valve,
finite element numerical simulation technology is used in a certain engineering project. Firstly, modal analysis is carried out to study
the arrangement scheme of diagonal rod insulators and the influence of pre-tension force value on the dynamic characteristics of the
valve tower. Then, the vibration mode decomposition response spectrum method and nonlinear time history analysis method are
respectively used to conduct dynamic analysis of the valve tower. The results show that the addition of diagonal rod insulators can
significantly increase the fundamental frequency of the converter valve tower, but the magnitude of the pre-tension force of the
diagonal rod insulator has a relatively small impact on the overall frequency of the valve tower structure. The results obtained by the
time history method are generally greater than those obtained by the response spectrum method. Because it can accurately simulate
the nonlinear characteristic of the diagonal rod insulator which can be pulled but not compressed, it is recommended to use the time
history method to study the seismic performance of pillar type electrical equipment with diagonal rod insulators.
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Fig. 1 Finite element model of valve tower
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Fig. 2 Acceleration time histories diagram of artificial
earthquake motion
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Fig. 3 Artificial earthquake motion response spectrums and
required response spectrums
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Fig. 4 First three-order vibration mode diagram of the valve

tower under condition 5
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Fig. 5 Frequency calculation results of converter valve tower
under different operating conditions
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Fig. 6 Time-history diagram of axial force of diagonal rod
insulator under typical working conditions

TERIEDURIERE T h, TR E I EIE Y
BN FEVE A R A G T AR PR AL BRAY T A
BRI L BB R S A 750k v] LIS i e
R 2 T AL EA R R P . DL, BExT R
TR A8 S5 TR NN I E B SR I, AL
HE B0 SCBEAG PRIV 0 45 2R L SN 1 125 ) 345 2R A

W R A R I EITE SR

Tab. 5 Peak stresses of key components of converter valve tower
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