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Abstract In order to study the electromagnetic properties of the transformer shielding
structural parts under various DC biased conditions, which are made of the magnetic steel plate and
the grain- oriented silicon steel, a test model with compensator of leakage flux is proposed in this
paper. The distribution of iron loss and magnetic flux are investigated in detail based on the test
model. The different electromagnetic behaviors of the shielding shunts under the interaction between
the AC exciting source and the DC exciting source is also examined. The stray loss and flux of
different typed shunts are obtained experimentally and the comparison between the measured and
calculated results is carried out. A practical engineering-oriented approach is proposed to solve the
stray loss problems using homogenization processing method. All the calculated and measured results
of the iron loss and magnetic flux for different magnetic shunts are practically in good agreement.
These have important significance in improving the performance of magnetic shielding by optimizing
design.

Keywords: Power transformer, DC bias, grain-oriented silicon steel, anisotropy, iron loss, magnetic
flux
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Tab.1 The exciting condition of the model
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Fig.5 The magnetic flux density measuring position on the surface of the magnetic shield
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Tab.2 Iron loss in components of m-type shielding
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Cl 0.66/0.65 C6 2.68/2.63 Cl1 5.88/5.74

C2 0.65/0.67 Cc7 2.66/2.62 C12 5.84/5.72
C3 0.67/0.66 C8 2.67/2.65 C13 6.04/5.76
C4 0.66/0.68 c9 2.65/2.64 Cl14 5.96/5.73

Cs 0.69/0.67 C10 2.74/2.65 Cl15 6.09/5.75
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Tab.3 Iron loss in components of mem-type shielding
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