%585 81101750182 z 3 t & Vol.58,No.8:0175-0182
20224F8 H 16 H High Voltage Apparatus Aug. 16, 2022

DOI:10.13296/j.1001-1609.hva.2022.08.021 % AR S LB R E
K AA REZRE BRI IS EE SIS

AR, EE, AT
(L. [ R 2 B AR TR BE S M B K TRE R, 13 2000925 2. HASZRAL Tl K= #EHF, HA MG 982-8577)

BE: EAAREREN, T o PEEA A REMRE ZRES DA AEBIR, ARIEEAZXELK
ERBAR T RBLAIER T, AL 110 kV BT 38 53 A B R aF %, x5t 34T R AL 30 ) 45 M X Fe A FR T2
B RN AR A0 BRI P RIR B A X fE 1B 0 BT 98 35 BEATIRUE BGR IR T S AT T TAE R A, SR A R
EBGER G R B Ao E vl B AT T i A A AT, S RAY R EmE i ik A 0.4 09 30 E AT BAE
P T A% VIR B & Goxt i 28 38 AT B, T vAME £ B ARBR B A7 B )N 44% AT ASYEARL IR N 4% , 52 L E 40% 4 8%,
B R, RRRE ARG DN R MR A0 A 6,

FKERF . WSS AR R WEER; BE

Shock Absorbing Retrofit of Operated Circuit Breaker with Cable-bracing Inerter System

XUE Songtao'?, CHE Xingru', XIE Liyu'
(1. Department of Disaster Mitigation for Structures, Tongji University, Shanghai 200092, China; 2. Department of Architecture,
Tohoku Institute of Technology, Sendai 982-8577, Japan)

Abstract: In the event of an seismic disaster, the porcelain type electrical equipment in substation such as circuit
breakers and instrument transformers are prone to damage. For assuring safe and normal operation of the electrical
equipment under the action of seismic loads,a 110 kV circuit breaker is taken as the research object, of which the in-
situ dynamic characteristics test as well as finite element modeling are performed. The operated circuit breaker is
subject to shock absorbing retrofit design and the engineering application is performed by using the cable bracing ed-
dy current inerter system. The modal response and seismic response of the equipment before and after the shock ab-
sorbing retrofit have been calculated and analyzed. The results show that under the seismic load with the ground peak
acceleration of 0.4g, use of the inerter system to retrofit the circuit breaker can reduce the stress at the bottom of the
bushing by 44%, the peak displacement by 47%, and achieve a shock absorbing efficiency of about 40%. The use of
inerter system is an effective measures to improve the seismic performance of circuit breaker structure.

Key words: circuit breaker; inerter; eddy current damping; earthquake; shock absorbing
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Fig.1 110 kV circuit breaker and its finite element model
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Table 1 Material parameters in finite element models
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Fig. 2 Force diagram of inerter element
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Fig.3 Mechanical topology model of inerter system
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Fig. 4 Figure of an inerter
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Fig.5 Structure with inerter system
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Table 2 Inerter system design parameters
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Fig. 6 Eddy current damping force at different
relative speeds
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Fig. 7 The first three order modes of structure
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Table 3 The first three modes of structure
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Fig. 8 Comparison of average response and required

spectrum of seismic waves
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Fig. 9 Comparison of acceleration amplification

coefficient before and after retrofit
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PAPERL o TR R AR B TR s e, Iy
UEEAE A 4.94 MPa, IV 70/ INig BE R 44.37% 0 >R FHAGE
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Fig. 10 Comparison of relative acceleration before and

after retrofit
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Fig. 11 Working platform of X-direction inerter system
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Fig. 12 Working platform of Y-direction inerter system
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Fig. 13 Connection between inerter system and
circuit breaker
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Fig. 14 Circuit breaker before and after retrofit
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Fig. 15 Fourier transform of X-direction signal

before retrofit
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Fig. 16 Fourier transform of Y-direction signal before
and after retrofit
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