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Representation of the Magnetization Curve of Transformer for Calculating Inrush Current

Jwa Chong-keun

Summary

A new method is suggested determining an analytical expression for the saturation characteristic of
transformer from the experimental results. To express this characteristic, some exponential functions and a
linear function are used. The accuracy of this technique is verified by comparing with other methods.
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Fig 1, Measured magnetization curve,
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Fig 2, Computed magnetization curves,
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Fig 3. Computed inrush currents (Voltage phase
0 = 3.153Trad).
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Fig 4, Computed inrush currents (Voltage phase
6 =-1.2%81).
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Table 1, Maximum inrush current,

unit : ampere

Cycle
6

Methods ! 2 3 4 5

1 65,9 53,1 45,7 39.9 35,5 29.0
Measured

2 28,0 -23.5 -20.0 -18,0 -16,2 -15.0

1 71,486 54,345 44,580 37,629 33,108 29.459
Proposed

2 -27,994 -23,820 -21,387 -19,388 -17,633 -16.435

. 1 367,610 179,916 126,829 99,434 82,183 70,557

Frohlich N

2 -223,233 -116,019 -96,462 -76,338 ~-57,359 -53,776

1 375,462 189,900 137,987 110,583 94,787 82,217
Macfadyen

2 -268,285 -147,170 -112,497 -91,023 -81,653 69,778

1 : voltage phase 3,1537 rad, 2 : voltage phase -1,2581rad
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