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Study on the Mode of Surge Current Suppression in Transformer
Turned into Parallel Operation
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Abstract: It’s very common for transformers of independent operation to turn into parallel operation, and its surge
current may destroy transformers, switches and the other equipment. So this paper presents a new method for surge
current suppression based on the composite switch. Firstly, utilizing Thevenin equivalence theorem, the mathe-
matical model is established. Meanwhile by analyzing the cause and the calculation method of the surge current in
the transient process of the transformers, the impulse current function model with the equivalent impedance angle
and the voltage source phase in switching time is derived. Then, the control module of the composite switch is de-
signed based on zero crossing detection circuit. Finally, by MATLAB simulation, it is verified that the transformers
can turn into parallel operation steadily under symmetric and asymmetric conditions with the proposed method;
And the effect on the harmonic of the composite switch is analyzed by FFT method, whose results show that the in-
put mode has little influence on the harmonic of the system.
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Fig. 1 Parallel transformers schematic diagram
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Fig. 2 Equivalent circuit diagram of distribution network
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Fig. 3 Single-phase structure diagram of composite switch
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Fig. 4 Composite switch operation diagram
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Fig. 5 Three-phase thyristor control schematic
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Fig. 6 Bypass switch control schematic
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Table 1 The initial phase of voltage source
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