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Abstract: This paper proposes a novel phase-selection based on transient energy. Based on analyzing the electric quantity of every
fault styles, transient energy is utilized to construct phase-selection method. Theoretical analysis and simulation result indicate that
the scheme can select fault phase correctly and quickly in case of various fault conditions involving different position, path
resistances, as well as inception angle, it is immunized to CT saturation, power swings, system configuration and operating mode.
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Fig.1 Parallel multi-conductor system
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Fig.2 Transmission line horizontal layout in EHV system
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Tab.1 Energy feature of different type faults
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Fig.3 Flow chart of faulty-phase selection
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Fig.5 Three phases current, voltage traveling waves , energy
and zero modal current in A when AB grounding at F,
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Tab.2 Faulty-phase selection result of different type faults at F,
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Tab.3 Energy of three lines when A grounding at F, with
different resistances
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in F, at different fault time

B IEal 1ED 1Ec]
5° 1.0 155.4 155.4
30° 0.5 169.5 169.5
60° 0.1 178.6 178.6
90° 0.08 201.5 203.1

# 5 AT RRMERE AB FitfHHAt
|E,|+|Eo|s|E.| - MBFRTLIE ., M ihr FLes
B P RSRES, OT AR TR A

# 5 TRIMMERE AB FMREMF M =AEE
Tab.5 Energy of three lines when AB grounding at different
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