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Fig. 1 Structure chart of model P21-B
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Tab.1 The method of winding modeling
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Fig. 2 Winding simulation model
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Fig. 3 Loss result of no-load winding under different

exciting currents
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Fig. 4 Measuring point of magnetic flux distribution

in magnetic steel plate
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Fig.5 Magnetic flux density distribution in magnetic

steel plate (x=—0.76 mm)
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Tab.2 Measured value of stray loss in magnetic

steel plate

DA e/ W WHHEAE/W
R/ A

£4i % MEA+SIM 2t MEA+SIM FEM
5 4.18 4.02 3.79 3.77
10 15.42 14. 94 13.82 14. 34
15 33. 46 32.02 29.63 31. 40
20 59.02 56. 14 53.45 54. 89
25 93.50 86. 96 84.97 84. 81
30 137.45  132.14 127.55 121. 30
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Tab. 3 Calculated value of stray loss in magnetic

steel plate

WA/ W
RE/A EE/W
FEM FEM+IB
5 3.79 3.77 3.52
10 13.82 14. 34 13.52
15 29.63 31.40 29. 80
20 53.45 54.89 51.83
25 84.97 84.81 79.62
30 127.55 121. 30 113.42

x4 FRBEH G RMEHE

Tab.4 The number of mesh grid and the solution time

A% K/ A SRARIF ]/
R/ A
FEM FEM+1B FEM FEM-+1B
5 11 577 686 11 403 573 10 337 2674
10 11 577 686 11 403 573 7962 1991
15 11 577 686 11 403 573 8 625 1939
20 11 577 686 11 403 573 10 239 2762
25 11 577 686 11 403 573 8 325 2 205
30 11 577 686 11 403 573 7796 2 330
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Calculation and analysis of stray loss of transformer
based on impedance boundary method

ZHAO Zhigang®, GUO Ying. WEI Peng. LIU Jia. YIN Saining. YANG Kai

( State Key Laboratory of Reliability and Intelligence of Electrical Equipment,

Hebei University of Technology, Tianjin 300132, China )

Abstract: In order to study the stray loss of transformer, detailed experimental research and
simulation analysis are carried out based on the P21-B model of Problem 21 benchmark family. A
method of combining measurement with simulation is used to measure stray loss in magnetic steel
plate under different current excitations. According to the deficiency of the existing measurement
methods, the temperature coefficient factor is introduced to the correction, and the more accurate
stray loss measurement results are obtained. The traditional finite element method and a method of
finite element combined with impedance boundary are used to simulate the model by using engineering
magnetic field numerical calculation software MagNet. Through comparative analysis, it is found that
the method of finite element combined with impedance boundary can obtain accurate loss results,
reduce the computational cost, save the computational resources, and be more suitable for the
engineering application. The conclusions and results are helpful to improve the performance index of

the transformer through the optimization design.

Key words: stray loss; accurate modeling; temperature effect; finite element method; impedance

boundary method



