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Analysis of the effects on distance protection zone III relays caused by DC bias induced from
geomagnetic induced current
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Abstract: This paper describes the similarities and differences between the DC bias’ influences on transformers made by
geomagnetic induced current (GIC) and HVDC in detail. Then the simulation of GIC is discussed and a simulation system is built
based on PSCAD / EMTDC platform. Then the case of post-fault over load is simulated and the performance of distance protection is
analyzed. The result demonstrates that when GIC invades power systems through transformers with neutral grounded the transformer
core may become asymmetric saturated, which may cause the measured impedance in the state of cyclical fluctuations and distance
protection zone III which backs up for adjacent transformer is possible to mal-operate under the case of post-fault over load.
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Fig. 1 Flow path of GIC
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Fig. 2 Partial waveforms of GIC
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Fig. 3 Layout of simulation system
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Fig. 4 Trajectory of measured impedance during
post-fault over load
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Table 1 Parameters of simulation system

RE Un/kV In/kA Zn/Q

RS 1 517.04£-132.60°  1.07£-152.32°  494.0£19.72°
RS2 513.87£-132.86° 1.544/-152.28°  334.0£19.42°
RS 3 511.462-133.59° 2.940/-152.18°  174.0/18.61°
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Fig. 8 Process of entering and quiting relay operating zone
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