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A method to analyze the excitation characteristics of current transformer
based on Moore-Penrose inverse algorithm
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( 1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
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Abstract: Because of the voltage-ampere curve offered by manufacturer, mostly covering the low excitation current area ranging
from 5 to 200 mA, it is difficult to assess the working performance of current transformer when its primary current reaches high times
of the rated value. This paper takes a simple exponent function to approach the original excitation curve and recognizes the
parameters of the exponent function by pseudo-inverse algorithm. But, without data pretreatment, the parameters recognized by
Moore-Penrose method will produce a big fitting error. Through regularizing the sampling interval of argument and filling few of
dependent variables by linear or spline interpolation to pretreat the raw data, the influence of the nonlinear factor in recognition
process is depressed and the fitting accuracy is improved. Then using the starting saturation point of excitation voltage as the
reference, the dimension of parameter space which needs to be recognized can be reduced by normalized operation, and the
calculation is correspondingly simplified. On the basis of fitting function gotten by recognitian, it is easy to draw the limitation curve
of secondary load of current transformer under the 10% error desire. The curve is helpful to judge whether the given current
transformer’s secondary load matches its excitation characteristics.
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Fig.1 Waveforms of the primary and secondary current during

current transformer saturation
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Fig.2 Equivalent circuit of the current transformer
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Tab.1 Excitation data of CT with such parameters as 20 VA,

5P30, 2000/1A
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The optimal portional-coefficient is 7.3336, when the
possible exponent number is 0.31459 .
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Fig.3 Recognition for the exponent sequence confused by heavy

noise background
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Tab.2 The voltage-ampere data obtained from adjusting the

sampling interval of the excitation current
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Tab.3 Excitation data of CT with lognormal argument

coordination
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The optimal portional-coefficient is 1135.9428, when the
possible exponent number is 0.11694.
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Fig.4 Both results of direct and indirect fitting for the excitation

curve of CT
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Fig.5 Limitation curve for secondary load of CT under the 10%

error desire
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