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Abstract: Integrator is a key element in an electronic current transformer based on Rogowski coil. Traditional analog
integrator is easily affected by the environment temperature change, electromagnetic interference and humidity
change and so on, the current integral algorithm accuracy is not high. Therefore, an improved integrator based on the
traditional integrator is designed. Sampling rate of the improved integrator is eight times higher than traditional inte-
grator and a delay factor of 0.047 is also joined. The improved integrator can effectively improve the amplitude re-
sponse error and phase angle response of the traditional Al-Alaoui integrator in the low frequency stage. FIR and 1IR
filtering method can be used to simulate and analyze in this paper, the results indicate that the performances of the
improved integrator are better than the traditional integrator.
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Fig. 1 Amplitude response and phase response of
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Fig. 3 Amplitude response of traditional Al-Alaoui
digital integrator
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traditional Al-Alaoui digital integrator
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Fig. 6 Amplitude response error of the ideal eight times
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Fig. 8 Amplitude response error of the ideal eight times
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Fig. 9 Phase angle response of the ideal eight times
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Fig. 11 Amplitude response error of the Al-Alaoui
integrator and the eight times delay integrator with FIR
filtering method
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Fig. 13 Amplitude response error of the Al-Alaoui
integrator and the eight times delay integrator with IIR
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integrator with IIR filtering method
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Table 1 Phase response of the eight times delay integrator
with IIR and FIR filtering method

IH—fb A% FIR IR
0.1 -90° -90°
0.2 -90° -90°
0.3 -90° -90°
0.4 -90° -90°
0.5 -90° -90°
0.6 -90° -91°
0.7 -80° -92°
0.8 -66° -92°
0.9 -54° -91°
1.0 0° -90°
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Table 2 Amplitude response error of the eight times delay
integrator with FIR and IIR filtering method

IH—fb AT AL-Alaoui FIR IR
0.05 0.003 0.002 0.003
0.10 0.004 0.001 0.002
0.15 0.005 0.001 0.002
0.20 0.007 0.001 0.001
0.25 0.009 0.001 0.001
0.30 0.011 0.001 0.001
0.35 0.012 0.001 0.002
0.40 0.013 0.002 0.002
0.45 0.012 0.003 0.006
0.50 0.012 0.007 0.014
0.55 0.010 0.013 0.021
0.60 0.006 0.024 0.054
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