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Design and Calculation Analysis for High Impedance Transformer
Based on Field-circuit Coupled Method

WANG Xiaowei, LI Yan, LI Longnii
(Research Institute of Special Machines, Shenyang University of Technology, Shenyang 110870, China)

Abstract: Aimed at transformer damage caused by large short-circuit current, this paper presents three kinds of de-
sign scheme improving medium-low winding short circuit impedance based on a 220 kV three-phase three winding
load transformer product; First of all, through splitting the middle voltage winding, placing the regulating winding in
the middle and the high voltage winding inside to increase the leakage magnetic gap between the low and middle
windings, thus realizing the design of three kinds of high impedance transformer with different winding structure ;
Then, based on the field-circuit coupled finite element method and the flux leakage method, the short-circuit imped-
ance of different design schemes are analyzed and calculated, and the results show that: the scheme of placing the
high voltage winding inside is the most obvious improvement of short circuit impedance, which is improved by
124.56%. Meanwhile, the calculation results are verified by comparing the results of the two methods. Finally, the
eddy current loss and loss density distribution of oil tank and clip caused by various schemes are calculated, and the
effect of the loss of structure in the process of high impedance transformer is studied. This paper provides some ideas
for the design of high impedance transformer.
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Fig. 1 Field-circuit coupled finite element model
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Fig. 2 Radial arrangement of transformer windings
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Fig. 3 Radial arrangement of transformer windings
123 HEAE
X IR — Tl o 2 5% 2 ) HE 9 A R S
e BEATL Y 5 12, HLGe 2 RS 7 UL 1R 4.

i
&
(08 & i i
L & JE JEs
i
JiS

B4 TERLEEAZEEHT
Fig.4 Radial arrangement of transformer windings
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Fig. 5 Winding dimensions and magnetic potential

diagram when middle and low voltage winding operation
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Fig. 6 Leakage magnetic field distribution
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Table 1 Comparison of short-circuit impedance between

original and optimized structure %
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Table 2 Comparison of short-circuit impedance between

original and optimized structure %
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1 7.94 8.83 11.21
2 7.94 15.37 93.58
3 7.94 17.83 124.56
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surface of yoke clamp
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Table 3 Comparison of eddy current losses in structure

parts before and after changing the winding kW
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