@EMRL 2024,57(3) ERBESE T2 7 0 I I HL B 8 SR 2L 1] 46 20 R 43 7 121

TR0 FH R s SR [ (8] LB S B HFAE 57 A7

FEXBL, R BE, RERY R O, RERAE, FEE, T OH'
(1. WARRIKSF LA 58FIEF%, LA K 255000; 2. BML AL G AN AZHENT,
LA Fd o 2501185 3. WAL ERAMMARATRASL, LA EH 255000)

O A A R A S AT AL W ST 20 I I P T 2 % 2 0 [ 8 2 e R A BRARR AL L AR T T
A M PR BBUBCIR S o A PR G BLIA v 8 S T SE R FRT AR IR €3 R S A Y IO E IERA M, 2 R AE
GRS [F) 2 AN [F) v A7 BB 8 B T ) 40 5 s, AF 0 [ I R FELUAE S S5 RUBEL T A T ) 2R A0 5 P SRR TIE 1 B B 1 B T
AS LI, I3 b7 25 0] B SR 988 B AN SR AL 32 JT AR S o 465 TR W < T IF 7 (140 Bl AR AL 820 A SR o R 4L ¥ (i [ ) 4
%A B AR T AR FEAR ] SELNPJE BI AN E SO B TR B AN E A BT  TE Rl ) L H G 2 R e g 52
VBN o % 2 PRI L ) 80 BB 0 85 T 190 2 1 il e 7 s 58 0 i e 458 2 52 1 1 S 186 K, S 00 L BEL T 2R DRI BRI A T D R A0 FE 11
A EIEAE 500% LA L, AR 525 HLJ7AE SR, AT AR A 200 K LT A I 1) 246 25 i o (19 AE 2R M Dl 2

SRR 30 H R BT A § 00 1) 260 25 W e« W B AAE 5 7 2

HESES:TM472  DOI:10.16790/j.cnki.1009-9239.im.2024.03.017

Analysis of inerturn insulation fault characteristic for
dry-type air-core shunt reactor winding
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Abstract: In this paper, a simulation and analysis model was established by finite element software to study the physical
characteristics of interturn insulation faults in dry-type air-core shunt reactor windings, and explore the sensitive state
variables for easy fault monitoring. Firstly, the "field-circuit" coupling model based on actual reactor was established in the
finite element simulation software, and its correctness was verified. Then, interturn insulation faults were set at different
layers and heights of its windings, and the variation laws of the total loop current, equivalent impedance, active power loss,
and other electrical characteristic quantities with fault positions were studied, the changes of spatial magnetic induction
intensity and winding force were analyzed. The results show that the change rate of the studied electrical characteristic
quantity varies with the short circuit position between single turns of the winding, which increases from the inner layer to the
outer layer in the radial direction, and decreases in the outermost layer, and gradually decreases from the middle to the end
of the winding in the axial direction. The spatial magnetic induction intensity and the stress on the faulty winding under the
condition of single interturn short circuit of the winding increase obviously, and the change rate of equivalent resistance,
power factor, and active power loss are all above 500%, which change obviously and are convenient to obtain, they can be
used as online monitoring quantities of interturn insulation fault in dry-type air-core shunt reactor.
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Fig.1 Reactor equivalent circuit under normal operation
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Fig.2 Schematic diagram of winding current under normal

operation and interturn insulation fault
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Fig.3 Equivalent circuit of reactor in case of

interturn insulation fault
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Fig.4 Schematic diagram of winding inductance calculation
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Tab.1 Main technical parameters of dry-type

air-core shunt reactor
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Fig.5 Two-dimensional geometric model of reactor
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Fig.6 Comparison on simulation values and analytical
calculation values of self-inductance and current of
windings in each layer
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Fig.7 Schematic diagram of winding interturn
insulation fault setting
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Fig.8 The change rate of each electric characteristic
quantity of the reactor with the short circuit position

between single turns
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