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Abstract: The charge simulation method was optimized using the golden ratio to increase its accuracy and reduce its
computational complexity. Hence, a more precise simulation charge setting method that is easier to realize was put forward.
The electric field on the surface of the direct current transmission line was calculated by using such simulation charge setting
method, and the track of the electric field line was plotted by “turning curve into straight”. Based on this and according
to the flux tracing method, a contrastive analysis was carried out on the differences of computation results of ground total
electric field and ion current density when the maximum field intensity on the surface of the divided conductor was acquired
in different ways. The results show that this method has high accuracy in calculating electric field, and can flexibly adjust
the setting of simulated charge with the change of wire parameters. The method of “turning curve into straight” can avoid
the problem that the result of differential equation does not converge when the horizontal component of ground electric
field is zero. The difference between the average value of the maximum electric field intensity on the surface of the splitter
wire and the maximum value of the maximum electric field and ion current density is more than 10% and 30% respectively.
The former result is more consistent with the measured value. The research results can provide a theoretical reference for
the design and operation of transmission lines.
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