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Transformer differential protection method based on the comprehensive braking criterion

LI Mei, TANG Jusheng

(School of Electronic Information and Electrical Engineering, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: The key problem of transformer differential protection method is the method to distinguish the inrush cur-
rent from short circuit current in order to prevent mis-operation. The traditional method based on two harmonics am-
plitude ratios has a single criterion and insufficient accuracy, and thus it may cause a mis-operation in some condi-
tions. On this background, the method of phase difference discrimination is improved, and the braking ratio is uti-
lized to set up a comprehensive braking criterion. Simulation modules are modeled in Matlab/Simulink and the trans-
former is simulated and checked under different operating conditions. It is shown that the criterion not only distin-
guish short circuit faults in different situations, but also recognize inrush currents effectively, and make correspond-
ing protection actions for different fault types of transformers.

Key words: transformer differential protection; discrimination phase difference; comprehensive braking criterion; in-

rush current; MATLAB/Simulink
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Figure 1 Single-phase transformer equivalent

circuit diagram
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Figure 2 Diagram of transformer no-load switch
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Figure 3 A-phase inrush current waveform
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Figure 4 Amplitude ratio waveform
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Figure 5 A-phase winding waveforms
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Figure 6 Differential protection integrated braking module
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Figure 9 Short-circuit waveform under internal fault
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