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Fig.1 Model of permanent magnetic actuator
vacuum circuit breaker
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Fig.3 Calculation of reaction force for

vacuum circuit breaker
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Table 1 Code for orthogonal experiment
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Table 2 Calculation matrix for orthogonal experiment

i X X X% ©-2/3 3-2/3 Vyower/ Apa/ A Vio/ (mes™)
1 1 1 1 0.333 0.333 343.98 50.31 0.464
2 1 -1 -1 0.333 0.333 299.67 43.75 0.439
3 -1 1 -1 0.333 0.333 924.32 152.04 0.625
4 -1 -1 1 0.333 0.333 760.80 111.69 0.542
5 1 0 0 0.333 -0.667 322.72 47.25 0.455
6 1 0 0 0.333 -0.667 859.93 131.39 0.588
7 0 1 0 -0.667 0.333 573.23 82.61 0.520
8 0 -1 0 -0.667 0.333 488.50 67.23 0.474
9 0 0 0 -0.667 -0.667 527.14 72.73 0.495
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Parameter optimization of permanent magnetic actuator
based on optimal operating energy
JIN Lijun',WANG Zeze',GUO Yu',LI Shuiging®, FANG Linchuan?
(1. Department of Electrical Engineering,Tongji University ,Shanghai 201804, China;
2. CHIINT Electric Co.,Ltd.,Shanghai 201620, China)

Abstract: To satisfy the closing operation of vacuum circuit breaker and power performance requirements,
the reaction characteristics of 12 kV vacuum circuit breaker body and transmission mechanism are converted
to the moving core based on four-link transmission rule,and the mathematical model of the operating
characteristic of permanent magnetic actuator is established. The core’s displacement,the coil current and the
capacitance voltage are obtained through the ANSYS-Maxwell simulation to calculate the average closing
speed,the operating power and other parameters. Taking the optimal operating power of vacuum circuit
breaker as objective function and the number of coil turns,the wire diameter and the operating current as
the constraints,the orthogonal regression experiment is established based on simulations. The coil parameters
are optimal designed by genetic algorithm. Experimental results show that the operating characteristics of
permanent magnetic actuator meet the demand characteristics of vacuum circuit breaker,the operating power
of permanent magnetic actuator is reduced from 97041 ] to 362.26 J with the optimal design,the impact
velocity of the moving iron core is reduced,and the stability of the permanent magnetic actuator is improved.
Key words: permanent magnetic actuator; electric current breakers; optimal operating power; dynamic
simulation; parameter optimization
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Three - phase permanent fault identification for EHV cable-overhead
hybrid line with shunt reactors
ZHANG Yunke,LI Botong,JIA Jianfei,JING Fangjie,LIU Yichao

(Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China)
Abstract: The residual voltage characteristics of different two-phase and three-phase faults are analyzed for
EHV cable-overhead hybrid line with shunt reactors and a criterion based on the frequency measurements
of differential mode voltage is proposed for identifying the interphase faults. After the breakers of both sides
are tripped for a fault of hybrid line,the frequency of differential mode voltage is quickly obtained by the
extended Prony algorithm,which is slightly below the power frequency for a transient fault while close to
zero for a permanent fault. A method based on this property can be easily implemented to distinguish the
instantaneous fault from the permanent fault. A lot of EMTDC simulations show that,immune to transition
resistance, fault location and cable proportion,the proposed method effectively and reliably distinguishes the
instantaneous fault from the permanent fault of EHV cable-overhead hybrid line.
Key words: hybrid line; shunt reactors; permanent fault; transient fault; differential mode voltage; failure

analysis



