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Fig.1 Schematic diagram of transformer winding
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Fig.2 Stress of transformer
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Fig.4 Flowchart of calculating short circuit strength
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Fig.6 Residual stress cloud
chart of inner winding

Fig.5 Residual stress cloud
chart of single wire
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Fig.7 Residual stress distribution in inner winding
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Table 1 Calculative results of assessment indicators
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Calculation and analysis of short circuit strength of large-scale power
transformer windings considering residual stress
WANG Huan,LI Yan
(Institute of Special Motors,Shenyang University of Technology,Shenyang 110870, China)

Abstract: In the process of power transformer conductor winding,some residual stress exists in the winding
section,which has unfavorable effects on the anti-short circuit strength of winding. The existing research on
the short circuit strength of power transformer winding does not consider this part of stress. The calculation
model of the residual stress in the circular conductor winding process is deduced. Taking the test transformer
as an example,considering the effects of the residual stress in the conductor winding process,the radial short
circuit strength of inner winding is simulated and calculated,which is checked by some strength assessment
indicators in the national standard. Results show that the stress in the conductor winding process includes
compressive and tensile components and the residual stress has adverse effects on the anti-short circuit
strength of power transformer windings:smaller effects on annular compressive stress and greater effects on
radial warping stress. The proposed calculation method of short circuit strength of power transformer windings
considers the effects of residual stress,whose accuracy is verified by comparison test measurements.

Key words: power transformers; short circuit strength; residual stress; finite element analysis



