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Abstract In previous studies to obtain the residual magnetic flux of the transformer using the
leakage magnetic flux, a transfer function was used. The transfer function was consisted with the
leakage magnetic flux measured outside the transformer and the residual magnetic flux measured
at the moment passing through the two % residual points. In this study, a method of calculating
the ratio of the maximum operating leakage flux to the residual leakage flux was proposed The
advantage of this method is to avoid the uncertainty of the transfer function due to current noise.
Then, the noise of the sensor was measured to investigate the effect of the drift of the noise on
the measurement results. Comparing the residual leakage magnetic flux density with 80nT of the
drift noise, 66 times or more at a distance of 10 mm and 5 times or more at a distance of 100
mm were obtained. 100mm was the maximum measurement distance to obtain the residual
magnetic flux.

Key Words : Transformer, Residual magnetic flux, Leakage magnetic flux, Magnetic sensor,
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Fig. 1. Waveform excited to transformer, ¢-I
cuve and waveform measured by
sensor(these figures are needed to
explain how to obtain residual flux).
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Fig. 2. Experimental configuration.

Fig. 3. Ni-Zn ferrite ransformer and magnetic sensor
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Fig. 5. Magnetic noise of magnetic sensor used for
thie experiment.
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Fig. 6. Leakage flux densities measured at different
distance from transformer.
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Table 1. ABm obtained from Fig. 6

distance(mm)
10 20 30 50 70 100
stage2 | 40223 | 23968 | 20160 | 10793 6197 3258
stage3 | 39619 | 24263 | 18641 9873 6079 3210
staged | 40248 | 25812 | 19187 9775 6079 3268
stageb | 40667 | 26594 | 19433 | 10069 5977 3199
Table 2. ABr obtained from Fig. 6
distance(mm)
10 20 30 50 70 100
stage1-2 5311 3141 2671 1412 854 335
stage2-3 5229 | 3171 2454 1313 804 427
stage3-4 5287 | 3486 2520 1292 824 434
stage4-5 5346 | 3511 2597 1341 813 430
Table 3. The ratio of 4ABr and 4Bm.
distance(mm)
10 20 30 50 70 100
stage1-2 | 0.132 | 0.131 | 0.132 | 0.131 | 0.138 | 0.103
stage2-3 | 0.132 | 0.131 | 0.132 | 0.133 | 0.134 | 0.133
stage3-4 | 0.131 | 0.135 | 0.131 | 0.132 | 0.136 | 0.133
stage4-5 | 0.131 | 0.132 | 0.134 | 0.133 | 0.136 | 0.134
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Fig. 7. @-l curve for transformer.
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Table 4. Agm, Aer, Apr/ Apm obtained from ¢-I
curve and ABr/ABm, Aer from this
study(10mm distance).

@-| curve this study(eq1)
AIdm ANDr i grr_g isz ANDr
stage1-2 | 0.0295 | 0.00368 0.125 0.132 0.00390
stage2-3 | 0.0297 | 0.00355 0.120 0.132 0.00392
stage3-4 | 0.0294 | 0.00395 0.134 0.131 0.00386
stage4-5 | 0.0296 | 0.00401 0.136 0.132 0.00389
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Fig. 8. Leakage flux densities measured at different
distance from transformer.
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Fig. 9. Comparation of 4Bms measured with flux
densities calculated by FEM analysis(these
values were normalized with the ones for
10mm distance).
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