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Fig.1 Schematic of electromagnetic mechanism
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Table 1 Main technical parameters of DC contactor
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Fig.2 Simulation model of electromagnetic mechanism
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Fig.3 External circuit of electromagnetic drive system
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Fig.4 Simulation geometric model
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Fig.5 Flow chart of solving motion characteristics
of electromagnetic drive system
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Fig.6 Coil currents of external circuit at different times
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Fig.8 Motion process of electromagnetic suction system
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Fig.9 Test model of DC contactor
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Fig.10 Closing action time measurement of DC contactor
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Fig.11 The change of moving iron core displacement
under different reaction spring pre-pressure
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Fig.12 The change of coil current under different
reaction spring pre-pressure
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Fig.13 The change of moving iron core displacement
under different spring pre-pressure
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Fig.14 The change of coil current under
different spring pre-pressure
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Fig.15 The change of moving iron core displacement
under different starting coil turns
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Fig.16 The change of electromagnetic force
under different starting coil turns
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Fig.17 The change of ampere turns
under different starting coil turns
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Fig.18 The change of moving iron core displacement
under different starting coil internal resistances
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Fig.19 The change of electromagnetic force under
different starting coil internal resistances
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Fig.20 The change of moving iron core displacement
under different holding coil turns
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Fig.21 The change of electromagnetic force
under different holding coil turns
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Fig.22 The change of current under
different holding coil turns
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Fig.23 The change of ampere turns under
different holding coil turns
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Fig.24 The change of moving iron core displacement
under different holding coil internal resistances
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Fig.25 The change of electromagnetic force under
different holding coil internal resistances
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Fig.26 The change of moving contact displacement
under different starting coil internal resistances
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Fig.27 The change of moving contact displacement
under different holding coil turns
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Fig.28 The change of contact bounce under
different spring pre-pressures
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Closing action characteristics of the electromagnetic mechanism

of the parallel double coil type DC contactor
YAN Chengyang, WANG Lijun, ZHANG Wenzhe, HUANG Yifan, WANG Kai
(Xi'an Jiaotong University (State Key Laboratory of Electrical Insulation and Power Equipment) ,Xi’an 710049, China)

Abstract: DC contactor is one of the most widely configured switching appliances in new energy systems and electric vehicles.
The dynamic characteristic of DC contactor is one of the important indexes to measure the performance of DC contactor. A
dynamic model of the electromagnetic mechanism of DC contactor with parallel double coil type is established in this paper.
Dynamical model of the electromagnetic mechanism of DC contactor is simulated. The closing process simulation analyzed of the
electromagnetic mechanism of DC contactor by using the co-simulation research method based on Adams and Maxwell. The
research results show that the simulation closing time of the closing action the mechanism is consistent with the test closing
time. The correctness of the simulation method is verified. At the same time,the influence of spring parameters, coil parameters
and other factors on the closing motion characteristics of the mechanism is studied. The change of spring pre-pressure has little
influence on the closing time within a certain range. The increase of coil ampere turns will lead to the decrease of closing time,
the increase of coil internal resistance will lead to the increase of closing time and the more severe bouncing of moving contact.
The simulation method and results can provide some reference for the improvement design and optimization of DC contactor
electromagnetic mechanism.

Keywords : DC contactor; parallel double coil type; electromagnetic mechanism; closing action; dynamic simulation; electro-

magnetic coupling
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Resident non-invasive load identification algorithm

based on prior statistical model
ZHAO Cheng', SONG Yanxin', ZHOU Gan®, FENG Yanjun®, GUO Shuai', LI Jiwei'
(1. State Grid Beijing Electric Power Company Electric Power Research Institute, Beijing 100080, China;
2. School of Electrical Engineering, Southeast University , Nanjing 211189, China)
Abstract: In this paper, a non-intrusive load identification algorithm for residents based on prior knowledge and statistical
learning model is proposed to solve the problem of insufficient electric heating subdivision capability in traditional identification
technology. In this paper,the electric heating subdivision research is carried out for the auxiliary heating equipment of washing
machine, electric kettle, electric rice cooker, electric water heater. The subdivision of auxiliary heating equipment is realized
through the equipment operation association algorithm,and the model training of non-auxiliary heating equipment classification
is realized based on the limited feedback information of users and expert annotation. The experimental results show that the
technical framework proposed in this paper realizes the subdivision of electric heating equipment on the basis of the event
detection load identification algorithm and F1 socre above 0.9 is achieved in the decomposition of operation state.
Keywords : non-intrusive load monitoring ( NILM ) ; event detection; subdivision of electric heating equipment; statistical

analysis ; Gaussian mixture model ( GMM) ;support vector machine (SVM)
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