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Summary

The magnetization characteristics of a transformer or a
nonlinear reacter 1s analyzed in this paper. The analytic
expression for the dynamic hysteresis loop which is divided into
the saturation part and the loss part is expressed using the
four term polynominal approximation. The coefficients of this
expression are determined from the rms saturation curve and
no load loss. The energy expression associated with the
dynamic hysteresis loop 1s modified by introducing the
correction factor K. The validity of the proposed technique is

verified by the experimental results.
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Fig. 1 Dynamic hysteresis loop and saturation curve
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Fig. 2 RMS saturation characteristic of a single phase
transformer
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Table 1 Computed coefficients of no load current

coefficients computed coefficients computed
values values
A, 0.206 B, 0.428
A, 0.366 B, 2.840

As -2.192 B, -26.035

A; 10.402 By 225.332
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a) Measured current
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Fig. 3 No load current wave form
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Measured no load current 215[mA]
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Flux linkage [Wb-T]

=04 0 0.4

No load current  [Al

c) Hysteresis loop

Fig. 4 Construction of dynamic hysteresis
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Table 3 Computed and measured energy loss per cycle

Voltage[V]Energy oss Computed []] Measured []]
82 0.062 0.067
1015 0.101 0.107
1215 0.167 0.167
1405 0.283 0.263
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