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Abstract: The seismic performance of the coupled system comprising wall bushing, valve hall and firewall in converter stations is critical
to operational safety. While existing research predominantly focuses on the seismic behavior of individual components, there is a notable
lack of collaborative seismic mitigation strategies for the structural system as a whole. This paper establishes an equivalent theoretical
model for the structural system integrating wall bushing, valve hall, and firewall, and conducts parametric optimization analyses for
viscous dampers, metallic dampers, and friction dampers. Utilizing ABAQUS finite element models, seven seismic waves were selected
to validate the effectiveness of the proposed seismic mitigation schemes and to compare the control efficacy of different damper types. The
results indicate that the established equivalent theoretical model aligns well with the finite element analysis outcomes, enabling the rapid
optimization of core parameters for various damper types. All three damper types effectively control the dynamic response of the wall
bushing; notably, the energy dissipation efficiency of friction dampers is independent of the vibration frequency of the coupled system
and presents the optimal seismic control performance, which can reduce the peak stress response of wall-through bushings by 50%~60%
and lower the acceleration amplification factor by 30%~40%.
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Table 3 Peak Mises stress of wall bushing under different
working conditions
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RSN139 8.2 4.0 6.0 42
RSN639 6.7 43 55 43
RSN848 9.2 4.1 5.6 4.1
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Table 4 Acceleration amplification factor of wall bushing

under different working conditions
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Fig. 10 Peak Mises stress reduction rate graph of wall bushing

under different working conditions
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