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Today, composite insulators are used in high-voltage power transmission lines,
especially in polluted and humid areas. One of the parameters affecting the
aging of composite insulators is the control of the Electric Field Intensity (EFI)
distribution on the creepage distance of the insulator. Designing corona ring is
considered as one of the important factors in reducing EFI. In this paper, the
changes in the EFI on the creepage distance of the 230 kV composite insulator
have been investigated and calculated with and without considering the effects
of the corona ring, tower structure, conductor, hardware, and mutual phases
using the Finite Element Method (FEM) and in three dimensions in software
COMSOL. Then, the appropriate objective function was defined to minimize
the maximum EFT on the creepage distance of the composite insulator. Finally,
Monte Carlo and coordinate search algorithms were used for the optimum
design of the corona ring parameters of the composite insulator, including the
diameter, thickness, and Installation position of the corona ring in the high
voltage potential part, and compared with other non-gradient-based methods.
The simulation results showed that the design and calculation of the optimal
parameters of the corona ring using Monte Carlo and coordinate search
algorithms reduced the maximum EFI on the creepage distance of the composite
insulator by 78% compared to the case without the corona ring, which is the
innovation of this paper to other published works.
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2 Tower Structure
3 Middle Voltage
4 High Voltage

5 Heavy Insulation
¢ hydrophobicity
7 Flashover
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19 Ant Lion Optimizer (ALO)

20 Virus Colony Search (VCS)

2! Dolphin Echolocation (DE)

22 Gradient Based Solvers (GBS)

2 Derivative-Free Solvers (DFS)

24 Finite Element Method (FEM)

2 Nelder — Mead (NM)

26 Bound Optimization by Quadratic Approximation (BOBYQA)
27 Monte Carlo (MC)

28 Coordinate Search (CS)
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8 Partial discharge

? Flash under

10 Brittle fracture on FRP rod

! Corona ring

12 Creepage distance

13 Genetic Algorithm (GA)

14 Ant Colony Optimization (ACO)

15 Particle Swarm Optimization (PSO)
16 Cuckoo Search Algorithm (CSA)

17 Whale Optimization Algorithm (WOA)
18 Grey Wolf Optimizer (GWO)
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31 Non-dominated Sorting Genetic Algorithm (NSGA-II)
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2 Multi-Objective Ant Lion Optimizer (MOALO)
39 Multi-Objective Particle Swarm Optimizer (MOPSO)
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