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Abstract:

amplitude. Such currents have many unfavorable effects on electrical power system and electrical transformer. It is quite urgent to

The switching process of electrical transformer with no-load may result in magnetizing inrush current with high

research on pricinple of magnetic inrush current for the safety of power system and the setup of relay protection operation, as well as
to simulate the phenomena exactly. Considering the magnetic hysteresis characteristics and magnetic saturation of electrical
transformer, the principle of magnetic inrush current is analyzed for three-phase transformers based on a nonlinear mathematical
model with magnetic hysteresis and saturation characteristics. In the simulation, a parallel nonlinear compensating current source is
proposed to simulate the nonlinear characteristics of electrical transformer. In the end, the magnetic inrush currents and harmonics
currents of three-phase electrical transformer are given at different switching time, and the results have proven the nonlinear current
can compensate the nonlinear of electrical transformer, such as magnetic hysteresis characteristics and magnetic saturation.
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Fig.1 Diagram for energization of single-phase electrical

transformer with no-load
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Fig.2 Magnetic saturation characteristic of the energizing
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process of single-phase electrical transformer with no-load
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Fig.3 Equivalent circuit of three-phase electrical transformer
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Fig.5 Simulation curve of magnetic saturation
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Fig.6 Computation of magnetic inrush current
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Fig.7 Simulation system for the magnetic inrush current of

three-phase electrical transformer
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Fig.8 Diagram for switching time of electrical transformer
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Fig.9 Simulation result of magnetic inrush current when electrical transformer switching with no-load
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switching with no-load at different time
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