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Algorithm for Calculating No-Load Losses of Single-Phase Transformer
Core with Step-Lap Joints

ZHANG Liangxian', CHEN Mosheng', PENG Zongren', XIE Qingfeng’, GONG Yixiang®
(1. State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China;
2. Changzhou XD Transformer Co. Ltd. , Changzhou, Jiangsu 213012, China)

Abstract: An algorithm for calculating no-load losses of large single-phase transformer core with
step-lap joints was proposed. Equivalent magnetic property method was employed to obtain the
equivalent material properties of joints. A cycle was divided according to the equal time interval,
and then the static magnetic flux density distribution was calculated at each instant moment.
Spline-interpolated method was chosen to draw up the temporal curve of magnetic flux density.
FFT analysis was used to determine the each harmonic amplitude of magnetic flux density. The
losses were evaluated by linear interpolation from loss curves with corresponding frequency, and
the total transformer core loss was gotten by summing losses of all elements. A large single-phase
transformer used in practical project was taken as the object, and the proposed algorithm and the
traditional scheme without considering joint structure were used to calculate no-load losses. The
comparison with the result of no-load transformer test shows that the result from the proposed

algorithm gets closer to the test data, which enables to improve the accuracy by 9.8% in the

Wk H bl 2013-08-26, fEEFIAr: KRB 985 ) B WA GEEEE . B # . ML ESiH, X4WH.
[ R 0 LA A 9T & R R B3 B (2011CB209404)
R0 2% H RSt TE] . 2014-02-24 P25 Bl . http: / www. enki. net/kems/detail/61. 1069. T. 20140224. 1433. 002. html



%Al

i RHL A5 — SR I 2 B e 2 TS Y 28 R T S O vk 53

rated voltage range of 50% to 100%.

Keywords: large single-phase transformer core; step-lap joints; equivalent magnetic property

method; no-load losses
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