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Analysis and Calculation of Inter-turn Short Circuit in Dry-type Air-core Reactor
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Abstract: This paper analyzes the causes of inter-turn short circuits in dry-type air-core reactors, which are mainly summarized into
five types: local overheating, overvoltage, vibration, insulation weakness or aging, and partial discharge, etc. And for several fault
conditions, specific cause analysis and judgment are carried out. To quantitatively analyze the physical quantities that change signifi-
cantly after inter-turn short circuits, the circuit equations after inter-turn short circuits are listed with current as the variable, and a for-
mula for calculating inductance is given. A program is written to calculate the magnitude of the short-circuit current when inter-turn
short circuits occur at different positions of the reactor. The calculation results show that the total loop current almost remains un-
changed, while the total loop active current changes significantly; when the short-circuit position is in different branches, the change
is the largest in the middle (where the minimum number of turns is located), slightly smaller in the outermost layer, and the smallest
in the innermost layer; when the short-circuit position is in the same branch, the change is the largest in the middle and the smallest
at the top. Finally, the correctness of the calculation results was verified through experiments.
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tive power
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Figure 3-1 Equivalent Circuit of Reactor after Inter—turn Short Circuit
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Table 3-1 Current before and after inter—turn short circuit of air-core series reactor
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Table 3-2 Current before and after inter—turn short circuit of air—core shunt reactor
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Figure 4-1 Inter—turn short-circuit test of air—-core series reactor
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Table 4-1 Test data of inter—turn short circuit of air—core series reactor
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