BT RERE—B— IR T AR KA ER SR T ESHRE R

EoOwEL ARBNY, BBRAT OBERYL E R SRR SR, BRiE s, EORL KRTER? EET?
(1. FE WAL A 7 AR, JE50 1000755 2. Aedbr Jy ok 2 b4 A v s 46 22 4B B i SE AR =, b R %E 071003)
TE: AWTFUER ) R G A I e B () R It Bl — ey ) R G s ) L, S 5 1 B ) T B e
dr LB, TR B T O HL SRR AN [ Tk A SRR TR B O RS . RIS T AR
Jh & =Y — B —JIA R T B, 3RA5 TR S B I BUE A . SRR, AR AR AE K AR R

HI B B o OB R 2 S AR O AR IR R R A N, AR SR B K R HR A T 32 B K
TG 737E 0°~180°78 Fi Y e /N JE 18K, 7R 90 IA B /IMiL . I HLIA— I RR AR LE, 45 19 £ 04 90°I 4l 17 Ha

FEJ1N 40.21%, FEFIRN 34.30%, SNERE SR, b T E A R A OG5
¥ R N A -
REEW: ARRAR R R, A MG AT S

Transformer Magnetic Field-circuit-force Digital Model During Reclosing and

W&, B RGE

Configuration Study
WANG Qian', REN Zhigang!, TENG Jingzhu!, ZHAO Yuchen', WANG Le!, YAO Yufei?, ZHU Jianhao?, TENG Fuyun?, YAO
Jiaxin?, WANG Liang?, ZHANG Zikang?, WANG Xinyu?
(1. State Grid Beijing Electric Power Research Institute Hunan Power Grid Co., Ltd., Beijing 10007, China; 2. Hebei Provincial
Key Laboratory of Power Transmission Equipment Security Defense, North China Electric Power University, Hebei Baoding,
071003, China)

Abstract: To study the system fault problem of secondary impact caused by permanent short-circuit fault reclosing failure, the
reclosing short-circuit impulse circuit digital model is built, the primary short-circuit current and the secondary short-circuit current
under different reclosing angles and remanence is calculated and compared.At the same time, a three-dimensional magnet-
ic-circuit-force finite element simulation model of the transformer is established, and the numerical distribution of the leakage
magnetic field and electromagnetic force is obtained.The results show that the secondary short-circuit impulse current of the trans-
former will be superimposed with the current vector generated by remanence excitation after the permanent short-circuit fault is
reclosed. When reclosing angle range from0 to 180°, the amplitude of impulse current decreases first and then increases, and reaches
the minimum value at 90°.Compared with the primary short circuit, when the reclosing angle is 90°, the axial electromagnetic force is
reduced by 40.21%, the radial direction is reduced by 34.30%, which is with the largest reduction than at other angles. Based on this,

suggestions on the control strategy of reclosing are given, which have high engineering application value.
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Table 1 Transformer structural parameters
BRI HulH BRI HlH
AAE#MS SFSZ7-31500/110 Pya2y/kW 147.0
HE L E/KV 110.0/38.5/10.5 Pyi/ kW 143.5
BEAEMVA 315315315 Pros/kW 120.0
TAESIR/Hz 50 Uk1-2/% 10.03
T IRAFE/RW 40 240 Uia1y/% 17.14
1o/% 0.9 Uk3)/% 6.67
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Fig. 1 Simulink connection diagram simulating the reclosing process
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Fig. 3 Current waveform during sudden short-circuit and
reclosing
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Table 2 Secondary short-circuitcurrentamplitude under

different short-circuit conditions
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Table 4 Main parameters of transformer
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Fig. 6 Local meshing diagram
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Fig. 8 Magnetic flux leakage distribution at 0.01s after
sudden short circuit
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Fig. 9 Axial flux leakage distribution at 0.01 s after sudden

short circuit
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Fig. 11 Axial electromagnetic force distribution at 0.01s
after sudden short circuit
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Fig. 12 Radial electromagnetic force distribution at 0.01s
after sudden short circuit
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Table 6 Maximum axial and spoke electromagnetic force

of three-phase winding under different closing phase angles
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