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Fig.1 Cable structure
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Table 1 Cable electromagnetic material parameters
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Fig.3 Grid division in flat formation and trefoil formation
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Fig.4 Three-phase short-circuit current
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Fig.5 Vector cloud diagram of cable
magnetic field intensity
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Fig.6 Magnetic field intensity over time
along the cable path
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Fig.7 Short-circuit electromagnetic force
amplitude variation curve with time
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Table 2 Comparison of formula method and FEM results
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Fig.9 The maximum value of short-circuit electromag-
netic force of double-loop cables in flat formation
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Fig.10 The maximum value of short-circuit electromag-
netic force of double-loop cables in trefoil formation
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Influence of phase sequence and loop spacing on short

circuit electromagnetic force of power cable
LYU Angiang "*, WEI Lun', LI Ting', YU Xiaoshuang'
(1. School of Electrical and Electronic Engineering, North China Electric Power University , Baoding 071003, China;
2. North China Electric Power University ( Hebei Key Laboratory of Power

Internet of Things Technology) ,Baoding 071003, China)
Abstract: In order to effectively reduce the damage of short-circuit electromagnetic force to cables and cleats,and scientifically
and reasonably determine the loop spacing of cables, this paper adopts electromagnetic coupling finite element method to
calculate and analyze the short-circuit electromagnetic force of high-voltage large-section cables. The finite element model of
three-phase short-circuit electromagnetic coupling for single-loop and double-loop cables in flat formation and trefoil formation is
established ,and the changes of short-circuit electromagnetic force in time and space are calculated and analyzed. The equation
that the maximum value of three-phase short-circuit electromagnetic force varies with the distance between two circuits is
obtained. The results show that the short-circuit electromagnetic force of double-loop cables satisfies a specific functional
relationship with the loop spacing, and there is an inflection point of the change slope of electromagnetic force, which can be
used to determine the loop spacing. This study can provide theoretical and technical support for the theoretical research of cable
short-circuit electromagnetic force and engineering design or construction.
Keywords : power cable; short-circuit electromagnetic force; loop spacing; cable laying; short circuit current; the finite

element method
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