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Fig.1 Dimension of P21°-M1 model
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Fig.2 DC and AC power series excitation circuit
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Fig.3 DC and AC power parallel excitation circuit
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Tab.1 Measurement results of no-load test loss
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Tab.2 Measurement result of load test loss
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Fig.4 1/4 model of three-dimensional simulation

and grid profile map
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Fig.5 Schematic diagram of permeability parallel
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to stack direction in uniform fashion
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Fig.6 Schematic diagram of permeability perpendicular

to stack direction in uniform fashion
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Fig.7 Distribution of effective value of magnetic flux density

on magnetic shield surfaces (¢ =5ms)
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density in vertical magnetic shield
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Tab.3 Measurement and calculation results of average

magnetic flux density maximum in magnetic shield
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Fig. 10 Measurement and calculation results of flux density
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Tab.4 Loss data results under

AC and DC hybrid excitation
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Tab.5 Loss data results under AC independent excitation
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Tab.6 Impact of DC component on stray loss of

magnetic shield
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Research of stray loss problem based on P21°-M1 model under
AC-DC hybrid excitation

ZHAO Zhi-gang, LIU Jia, GUO Ying, YIN Sai-ning, YANG Kai
(State Key Laboratory of Reliability and Intelligence of Electrical Equipment,
Hebei University of Technology, Tianjin 300130, China)

Abstract; The purpose of this paper is to study stray loss caused by leakage magnetic field of power transformers.
Magnetic flux distribution and stray loss of magnetic plate and oriented electrical steel lamination under AC-DC hy-
brid excitation are studied based on the experimental model of P21°-M1 in TEAM Problem 21 benchmark family.
By means of the traditional method of calculating the stray loss, the stray loss of magnetic shielding value is separa-
ted from the total load loss under AC-DC hybrid excitation and AC excitation in separate, resulting in the effect of
DC component on the stray loss of magnetic shielding. The result of comparison of experimental results with the
simulation results that are calculated by fine modeling and simulation shows the correctness and efficiency of this
method.

Key words: experimental model of P21°-M1 ; magnetic flux distribution; stray loss; magnetic shielding; traditional

method



