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Abstract: For the severe corona, found through ultraviolet observation, at insulator strings of
the 750 kV substation end portal frame, which is more severe than that in other positions, a
difference analysis on the voltage equalization characteristics of different types of insulator strings
is proposed. Firstly, a three-dimensional model of 750 kV substation is built, and the voltage e-
qualization characteristics of insulator strings with and without jumpers are compared. The over-
all model is simplified by the submodel mesh and detail simplification technology. Calculation re-
sults show that the error of the simplified model is only 0. 5%, and the calculation time decreases

by 78.9%. Then, two-parameter and four-parameter structural analysis methods are used to syn-
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chronously analyze the relative distances, pipe diameters and ring diameters of shielding rings and
grading ring. Finally, the optimal parameter configuration of the insulator string grading ring and
shielding rings with and without jumpers is obtained. According to the results, to achieve the
same shielding effect as insulator strings with jumpers, insulator strings without jumpers require
an increase in center distance, ring diameter and pipe diameter of the shielding ring by 100 mm,
210 mm and 10 mm respectively, and an increase in the lifting distance and ring diameter of the
grading ring by 270 mm and 40 mm, respectively. The study results indicate that the insulator
strings of the substation end portal frame need to be equipped with larger grading rings and shiel-

ding rings. The structural optimization process also verifies the effectiveness of the multiparame-

ter structural analysis method.
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Fig. 4 Overall picture of 750 kV substation
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Fig. 6 Enlarged view of end fittings of insulator strings
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Table 1 Maximum surface field strength of grading ring and
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shielding rings under peak value of each phase
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without jumpers
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Table 2 Comparison of voltage sharing characteristics of grading ring, shielding rings, insulator and calculation time of

three models
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Fig. 16 Effect of JYR, JYr, PBR and PBr on the maximum

surface field strength of grading ring and shielding rings
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