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Fig.1 Equivalent calculation model of reactor inductance
and magnetic field
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Fig.2 Distribution diagram of magnetic field component
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Fig.3 Equivalent circuit model of turn-to-turn
short circuit fault of reactor
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Table 1 Main parameters of dry-type air-core shunt reactor
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Table 2 Comparison of calculated inductances

5 8/ mH 5 8%/ mH
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etk AT bk ARoTE
1 752.980 768.195 11 675.141 685.763
2 750.833 762.944 12 678.232 684.856
3 748.330 759.370 13 679.141 692.864
4 740.489 753.452 14 694.773 701.474
5 704.302 713.432 15 692.502 695.873
6 699.879 710.960 16 692.298 699.145
7 698.115 708.140 17 723.388 729.843
8 695.125 707.131 18 727.139 732.650
9 680.150 695.681 19 726.879 737.485
10 678.757 687.371 20 730.333 743.029
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Table 3 Comparison of layer currents in normal state
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1 3.92 3.97 11 5.36 5.37
2 3.97 3.99 12 5.38 5.31
3 3.97 3.99 13 5.48 5.47
4 3.99 3.99 14 5.49 5.46
5 4.56 4.52 15 5.48 5.44
6 4.55 4.52 16 5.43 5.44
7 4.56 4.52 17 5.35 5.43
8 4.58 4.54 18 5.45 5.44
9 5.35 5.36 19 5.43 5.42
10 5.28 5.30 20 5.42 5.40
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Fig.4 Axial comparison of turn-to-turn short circuit currents
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Fig.5 Radial comparison of turn-to-turn short circuit current
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Fig.6 Axial and radial distributions of magnetic
induction intensity in normal state
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Fig.7 Axial and radial distributions of magnetic

induction intensity of turn-to-turn short circuit
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Calculation and analysis of three-dimensional model for
turn-to-turn short circuit of high voltage reactor
WU Shuyu',MA Hongzhong', WEI Xu®, CHEN Xuan’,XU Honghua®, LIU Baowen' ,SONG Kaisheng'
(1. College of Energy and Electrical Engineering, Hohai University ,Nanjing 211100, China;
2. State Grid Jiangsu Electric Power Co.,Ltd. ,Nanjing 210008, China;
3. State Grid Jiangsu Electric Power Co.,Ltd. Maintenance Branch Company,Nanjing 211102, China;
4. State Grid Jiangsu Electric Power Co.,Ltd. Nanjing Power Supply Company, Nanjing 210008, China)

Abstract:In order to study the distribution law of turn-to-turn short circuit current, magnetic field and electrody-
namic force varying with the change of turn-to-turn short circuit fault position for dry-type air-core reactor,a three-
dimensional magnetic-field-electric calculation model of turn-to-turn short circuit of dry-type air-core reactor under
external circuit constraints is built based on the field-circuit coupling electromagnetism theory. The inductance and
the current of each layer of the model in normal state are calculated by the finite element method. The calculated re-
sults are compared with the results gained by the analytical method and measured data to verify the accuracy of the
model. The model of turn-to-turn short circuit fault is built to accurately calculate the turn-to-turn short circuit cur-
rent. The study results show that when turn-to-turn short circuit fault of reactor occurs, the short circuit current
sharply increases compared to the normal current;the short circuit current of turn-to-turn short circuit fault in diffe-
rent positions tends to increase from the end to the center and from the inner layer to the outer layer;the magnetic
field and electrodynamic force in the position of turn-to-turn short circuit fault increase rapidly,,and the directions of
magnetic field and electrodynamic force in the short circuit layer changes.

Key words: dry-type air-core reactor; turn-to-turn short circuit; inductance matrix; short circuit current; magnetic

field ; electrodynamic force ; models
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Fig.A6 Electrodynamic force density vector distribution of turn-to-turn short circuit
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