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Research on Magnetic Field Detection of Inter-turn Short Circuit of Dry-type Air-core
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Abstract: Aiming at the magnetic field change due to the inter-turn short-circuit of dry-type air core reactor,
the inter-turn short circuit magnetic field detection scheme of dry-type air core reactor based on reluctance
effect is analyzed through the combination of theoretical research, modeling and simulation as well as prototype
test. In the simulation process, the finite element model of inter-turn short circuit of reactor is set up, and
the calculation of magnetic field change at different positions and different fault degrees is completed. Based
on the simulation results, the measurement position of the magnetic field is determined, and the magnetic
field measurement test of the inter-turn short circuit of the reactor is performed by using the reluctance
effect sensor. The test results show that the reluctance effect sensor in application does not affect the normal
operation of reactor because it is not in contact with reactor in the measurement process; Secondly, the
reluctance effect sensor can effectively reflect the magnetic field change in case of fault of the reactor, and
the feasibility of the reluctance effect sensor to measure the inter -turn short circuit magnetic field of dry-type
air core reactor is verified .
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Fig. 1 Equivalent circuit at normal operation of reactor
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Fig.2 Equivalentcircuitof inter-turn short circuit of reactor
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Fig. 3 Schematic diagram of magnetic field measurement
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Table 1 Rated parameters of reactor prototype

L R/V LI/ A 1 JE/mH BHR /Hz
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Table 2 Each envelope parameters of dry-type air core

reactor
WEFS 25 LB BUEHEIA Zd/mm

1 157.75
2 153.50

1 35.83 2.75
3 150.25
4 147.25
5 136.50

2 6 134.00 29.14 3.30
7 132.00
8 124.75

3 9 123.25 34.00 3.65
10 122.25
11 119.00
12 118.50

4 58.51 3.80
13 118.50
14 119.25
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Table 4 Test results of magnetic field change before and
after inter turn short circuit fault

FE 25/mm NI E REHE /T #3575 A /mT
¥ 2.386 —
&R 2.166 0.22
0 BRRY 2.021 0.365
T 1.973 0.413
¥ 2.359 —
100 R 2.151 0.208
HHR 2.008 0.351
T 1.952 0.407
o 2.315 —
200 #&B 2.118 0.197
HHR 1.976 0.339
T 1.911 0.404
o 2.216 —
B 2.041 0.175
20 LERY 1.899 0.317
T 1.823 0.393
7o 2.009 —
400 ok 1.862 0.147
HHER 1.743 0.266
TR 1.641 0.368

x5 ARBERE LHERIEHITLIRESR
Table 5 Test results of magnetic field change before and
after short circuit faults with different fault degrees

W37 b/mT
B /mm  WESE P /mT
- % th i
0 2.386 0.233 0.317 0.369
100 2.359 0.229 0.312 0.364
200 2.315 0.219 0.299 0.348
300 2.216 0.202 0.275 0.320
400 2.009 0.056 0.076 0.090
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