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Simulation analysis on electric field distribution of composite
cross arm based on finite element method
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Abstract: Composite cross arm has wide application prospect because of its good insulation performance, light weight, and
saving transmission corridor. However, the research on the production design, test acceptance, construction operation and
maintenance, standards and specifications of composite cross arms, especially for 500 kV and above of composite cross
arms is still blank at home and abroad. The electric field distribution characteristics of high-voltage composite cross arm
during operation is a problem that must be solved in the process of design and acceptance of composite cross arm. In view of
the above situation, an electric field distribution and potential calculation model of 500 kV composite cross arm was
established in this paper. The 500 kV composite cross arm and its connected tower were simulated and analyzed by the finite
element analysis software. In addition, for the convenience and operability of subsequent ageing and insulation experiments,
a 500 kV composite insulation cross arm scaling model was established and its test voltage was determined. The results
show that the maximum field strength on the surface of composite insulated cross arm occurs at the high voltage of cross
arm, and the electric field strength is 3.82x10° V/m. The maximum electric field strength on the surface of the cable-stayed
insulator is 86.38% of maximum electric field strength of the strut cross arm, and the maximum electric field strength is 3.3x
10° V/m. The test voltage, which make the maximum surface electric field strength reach expected electric field strength, is
determied as 60 kV when the scale model is reduced according to 1:5, which provides theoretical basis for the initial test of
composite cross arm.
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Fig.1 Three dimensional model diagram of
electric field calculation
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Fig.2 Size and structure of strut cross arm
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Fig.3 Size and structure of cable-stayed insulator
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Fig.4 Dimensions of umbrella skirt of strut cross arm and

cable-stayed insulator
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Fig.5 Electric field intensity distribution of

composite Cross arm
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Fig.6 Potential distribution of composite cross arm
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Fig.7 Electric field intensity distribution of strut cross arm
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Fig.8 Electric field intensity distribution of

cable-stayed insulator
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Fig.9 Reduced scale composite cross arm model
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