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Harmoniec analysis of power grid in iron and steel enterprises based on ETAP

NIE Luyan, YIN Yujun, XIE Chuanzhi
(MARI Group Corporation/State Grid Electric Power Research Institute, Nanjing 210003, China)

Abstract: Based on the investigation of harmonic generation reason of the main equipment and its harmonic
characteristics in the steelmaking line, the power system of an iron and steel enterprise is modeled by ETAP sofiware. The
propagation characteristics in the power grid is studied and the harmonic pollution responsibility of the iron and steel
enterprises in the PCC is clear. The possible resonant points are found out via simulation and caleulation and the resonant
causes are analyzed and verified. Finally, the filter is designed according to parallel resonance in system. It provides a
method for harmonic and resonance suppression and power quality improvement of enterprise power grid.
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Fig. 1 Long process steelmaking and compact process steelmaking
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Table 1 Characteristic harmonic currents of electric arc furnace
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Fig. 2 One-line diagram of a steel enterprise
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Table 3 Transformer parameters
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Table 4 Power flow results of power grid of a steel enterprise
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Table 5 Harmonic analysis results of power grid of an iron and steel enterprise
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Table 6 Parameters of two examples
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Table 7 Monotonic filter parameters
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Table 8 Comparison of monotonic harmonic analysis results before and after filter’s operation
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