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Shaking table test study of post-electrical equipment based on
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Abstract: The substation is the core link in the transmission and distribution of electricity. Post-electrical
equipment holds an important position in substations. They are not only numerous but also diverse, and are very
likely to be damage in earthquakes. This paper takes the 500 kV voltage transformer as the research object, installs
a new type of steel wire rope seismic isolation bearing on it, and compares and analyzes the response characteristics
of the prototype structure and the seismic isolation structure under seismic action through the seismic simulation
shaker test. The test results show that the fundamental frequency of the isolation structure has been significantly
reduced compared with the prototype structure, confirming the effectiveness of the new wire rope seismic isolation
support in reducing the seismic response of post-electrical equipment. Meanwhile, the seismic isolation structure
shows high isolation efficiency in reducing acceleration and stress response, but the isolation effect for displacement
response is relatively limited. Under strong seismic effects, the seismic isolation structure can effectively reduce the

acceleration and stress response of the equipment, which reduces the risk of breakage of porcelain insulators of
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transformers due to vibration. At the same time, the seismic isolation bearings will not have significantly reduced the
top displacement response of the equipment. Therefore, in the subsequent improvement of the new wire rope seismic
isolation support, it is necessary to comprehensively consider the various responses caused by seismic forces to
ensure the overall safety of the equipment.
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Fig.1 Schematic diagram of voltage transformer structure
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Fig.2 Steel wire rope seismic isolation bearing and the prototype isolated structure
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Table 1 Experimental loading condition of the prototype structure and isolation structure

T LAGE N2 T4 By AR g

JRBIGER PR LE X Y A JRRIGEK) PR A X Y A
1 14 WN 0.05 0.05 0.05 10 23 EI Centro 3  0.40 0.40 0.20
2 15 El Centro %,  0.20 0.20 0.10 11 24 B 0.40 0.40 0.20
3 16 B3 0.20 0.20 0.10 12 25 AT 0.40 0.40 0.20
4 17 AT 0.20 0.20 0.10 13 26 WN 0.05 0.05 0.05
5 18 WN 0.05 0.05 0.05 — 27 NI 0.50 0.50 0.25
6 19 El Centro 3  0.30 0.30 0.15 — 28 ANT ¥ 0.60 0.60 0.30
7 20 BN 0.30 0.30 0.15 — 29 NT W 0.70 0.70 0.35
8 21 NT% 0.30 0.30 0.15 — 30 ANT0% 0.80 0.80 0.40
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Fig.4 Seismic acceleration time history curves and response spectrum
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Fig.5 Frequency response functions of the two structures under different white noise working conditions
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Table 2 Damping ratios of the two structures under different working conditions

T4 FHJE t FHIE BIRRE T FHJE L F-HIE BIERE
1 0.0628 14 0.1018
5 0.0617 18 0.1009
0.0627 0.0382 22 0.10092 0.1001 0.0218
? 0.0660 26 0.096 3
13 0.0604 31 0.1008
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