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Research on Application of Boundary Estimation Method in Seismic Vulnerability Analysis
of High Voltage Distribution System
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Beijing Jiaotong University, Beijing 100044, China)

Abstract: The seismic performance assessment result of a single device in the power distribution system is difficult
to characterize the overall seismic performance of the power distribution system and research on seismic safety as-
sessment of high-voltage power distribution systems urgently needs to be developed. At present, the boundary estima-
tion method for structural system reliability assessment has been applied and promoted in the field of civil engineer-
ing structures, but the application of this method in the probabilistic assessment of seismic performance of power sys-
tem is less. Based on this, one high-voltage power distribution system of a certain actual project is taken as an exam-
ple, the vulnerability of the distribution system by using the first-order boundary estimation method and the second-
order boundary estimation method is studied. The study results show that the overrun probability of the distribution
system is greater than that of any single device in the system; The boundary range of distribution system vulnerability
curve solved by the first-order boundary estimation method is wide, which is not conducive to practical application of
engineering; The boundary range of the vulnerability curve solved by the second-order boundary estimation method
is narrow, but the lower bound is sensitive to the over-limit arrangement order of single devices in the system, so spe-
cial attention should be paid when applying this method.

Key words: power distribution system; boundary estimation; seismic vulnerability; ceramic insulator root stress;

lateral displacement ratio; arrangement order
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Fig. 1 220 kV distribution system engineering diagram
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Table 1 Calculation parameters of soft conductor
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Fig.2 Soft conductor calculation diagram
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Fig. 3 Finite element model and modal diagram of 220 kV distribution system
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Table 2 Capacity index quantification of 220 kV

distribution system
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Fig. 4 Selected ground motion

10053 8 S Nz
P34 SR

JA¥A/s
B5 HhEREERNE

Fig. 5 Acceleration response spectra of seismic wave
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Fig. 6 Flowchart of establishing probabilistic seismic

demand model
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Table 3 Probability seismic demand model
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based on second order boundary estimation method
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