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Effect of the stiffness of flexible bus on the seismic responses of
UHYV electrical equipment

ZHANG Xuesong
(China Electric Power Research Institute of SGCC, Beijing 1000192, P.R.China)

Abstract: In order to study the effect of the stiffness of flexible bus on the seismic response of the ultra-
high voltage(UHV) electrical equipment, the author established a computing formula with considering the
bit-shaped function, the maximum sag and the maximum stress of the flexible bus. And the formula was
verified by a comparative analysis between the test results and the finite element method (FEM)
results. The finite element analysis results show that when the bending stiffness of the flexible bus
increases, the sag ratio of the flexible bus reduces, the earthquake coupling function of the flexible bus
between UHV equipments and the flexible bus enhances and the tensile effect of the flexible bus to the
equipment is reinforced, and thus the seismic response of UHV equipment with flexible bus increases. The
effect of the stiffness of the flexible bus on the seismic response of the equipment with high frequency is
greater than that of the equipment with low frequency.
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Fig.1 Calculation diagram of flexible bus
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Fig.2 Differential element of flexible bus
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Fig.3 Waveform of input vibration
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Table 1 Basic parameters of specimens
WHEAK BWEHKE/m BHTEEER/m EHREmES/ m BH kg
B 1.87 0.25 0.25 394

A2 1.83 0.30 0.30 605
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Fig.5 Frequency and mode shape of UHV equipment with four fission flexible bus
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Table 2 Frequency of UHV equipment with

four fission flexible bus

— B/ He B R/ He
50 A HHEE EN A HAAE
10.74 9.85 19.53 21.33

®3 EFI1#ERNINESHERLEER

Table 3 Measured values of seismic response of equipment 1 vs calculated values

R TR AN B/ (m » s7%)  TAFBALH/mm JEFE R 71/ MPa
WA RS R g R AR KR RS E

T v R O 21.90 25.10 3.00 3.16 4.74 4.85

(0.8g) 16.46 23.02 2.66 3.37 3.53 4.27

TR 1 7.35 8.75 1.61 1.24 1.15 1.33

(0.4g) 8.13 7.52 0.75 1.63 1.24 1.32

TR 2 5.86 8.31 0.64 1.22 2.09 2.33

(0.4g) 8.83 7.79 1.50 1.67 2.81 2.82
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Table 4 Measured values of seismic response of equipment 2 vs calculated values

R TEBIMESE/(m + s~ 2) WA/ mm JEHE R 77/ MPa
s R HESR KRR RS E BEE HEgR
7 v B R O 19.80 24.35 2.74 3.09 2.57 3.54
(0.8g) 18.72 21.14 2.74 3.34 3.46 3.71
RARPY 1 6.06 8.11 0.66 1.05 0.89 1.12
(0.4g) 7.72 7.32 1.26 1.22 1.34 1.32
TSR 2 5.88 8.19 1.32 1.26 1.39 1.72
(0.4g) 7.74 7.80 0.75 1.65 1.02 1.23
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Table 5 Basic parameters of UHV arresters
BENFE/mm BEEE/mm REIHGIME/mm REF S E/ mm AR/ mm EE/ kg
400 2 154 500 230 10 942
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Fig.6 FEA model of the UHV equipment with four fission flexible bus
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Fig.7 Effect of the stiffness of flexible bus on seismic responses of UHV electrical equipment
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