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Abstract: Almost of the electromagnetic transient phenomena in the power system are caused by arc
discharge when operating switchgears. With the development of the transmission voltage level, the transient
electromagnetic problems become more serious. This paper summarizes the characteristics and the
interference mechanism of the electromagnetic transient phenomena, emphatically analyzes the recent
research trends in terms of the mathematical models and field measurement technology. The analysis shows
that to establish precise and effective single-discharge arc model and multi-reignition arc model is of great
importance to the study of the transient electromagnetic interference by simulation method. Among them,
the single-discharge arc model is developing with trends of hybrid arc model based on the physical model
and black-box model. To obtain the criterion of arc-reignition is the research emphasis of multi-reignition
arc model. For ultra-high voltage (UHV) applications, we should attach great importance to the thermal
breakdown which is one of the reasons leading to the arc-reignition. According to the field testing
requirements (low-noise, ultra-broad-band, high-dynamic response, high-precision), to develop the sensor
measurement system for the transient electric field and magnetic field in UHV substation is the most
important to the field testing technology’s research.
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Fig. 1 The electromagnetic transient phenomena in GIS
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Fig. 2 Typical waveform of VFTO in GIS
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Fig. 3 Waveforms of electrical fast transient/burst(EFT/B)
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Fig. 5 Conductive coupling models of EMI
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Fig. 7 Testing equipments scheme of the transient
electromagnetic interference
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