4455 522 W
20164 11 H 16 H

Y EE X B EL

Power System Protection and Control

Vol.44 No.22
Nov. 16,2016

DOI: 10.7667/PSPC152001

KRB N T EFAKRAEBIERRE DTG

rotf', B#t#, F ¥, K &, HEM

(1. B Rl & A8 @ AFFH IR, T /M 450052; 2. B RARMABERAE], T #RM 450006;
3. KA e o AR A PR AEAE], Ak KA 130021)

W B B MR RN SR AP s, K ) AR s A5 - U ORI I, IR B B i
W2 xiad T TR KA H T2 s IR REE S A e Hu sl T3 0BT, i Hh AR s 2 A e A 10 1) RS LR N S 4L 52 K
R B P T HL AR T A A SR AR 1) HL B g T AN GURL R BE R VN ik, R I T AR IR e 4 A
1 S B AP URL BE ) VAL PH SRR o il I ARSI AR 8 DU S e AT B A, e i de AR
Fs A5 ORI BE 77 BAR I Scsb s it o

KR AR INHGE; PR HRELEh D iR AE S

An assessment of ability to withstand radial short circuit of large power transformer inner windings

ZHENG Hanbo', ZHAI Jingian®, LI Zhe®, CHEN Xin%, PU Bingjian'
(1. State Grid Henan Electric Power Research Institute, Zhengzhou 450052, China;
2. State Grid Zhengzhou Power Supply Company, Zhengzhou 450006, China;
3. China Water Northeastern Investigation, Design & Research Co., Ltd., Changchun 130021, China)

Abstract: With the increasing of power grid capacity and voltage level, the serious accidents caused by a large power
transformer short-circuit are increased, and this situation has a direct threat to the safe operation of the grid. Through
analysis of the large power transformer leakage flux and short-circuit electromagnetic forces, the radial mechanical
instability of transformer inner winding is pointed out, then a radial electromagnetic force calculating and an assessment
of ability to withstand short-circuit on inner windings are researched. Moreover, the critical destabilization strength of
winding pies and assessment process of the ability to withstand short-circuit for large power transformers are given. At
last, the improvement measures to increasing the ability to withstand short-circuit for transformers are proposed based on
case studies and four kinds of comparative analysis.
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Fig. 1 Electromagnetic force and axial leakage flux distribution

in concentric windings of a power transformer
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Fig. 2 Flowchart of assessment of ability to withstand

winding short circuit
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Table 1 Parameters of the transformer inner winding
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Table 2 Results of radial short-circuit forces and safety factors
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