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Motion Characteristics and Suppression Methods of Metal Particles on AC GIS Insulation
Spacer Under Electro-thermal-fluid Multi-field Coupling

DONG Hao, WANG Tao, ZHAO Shugang, YANG Wenyu, REN Zhaojun
(State Grid Dezhou Power Supply Company, Shandong Dezhou 253000, China)

Abstract: During the operation of high-voltage alternating current gas-insulated switchgear (HVAC GIS) , such met-
al structures as contact fingers are subject to wear and tear, which can generate contaminants including metallic par-
ticles and dust. The residual free metallic particles become charged and move under the AC electric field. When
they attach to the surface of insulating spacer, they are prone to cause electric field distortion and insulation failures
such as surface flashover, thereby compromising the safe and stable operation of the power system.In this paper,
based on a simultaion model of the insulating spacer in HVAC GIS, the electro-thermal -fluid multi-physica Ifield
coupling distribution inside GIS equipment is simulated. The force and motion characteristics of metallic particles
around the spacer are analyzed, and the effects of release position and particle size on the motion behavior are stud-
ied through simulation. To address the issue of metallic particle adhesion to the insulating spacer surface , a suppres-
sion method based on surface fluorination of GIS insulating spacer is proposed. Based on the scaled insulating spac-
er samples, the motion characteristics of metal particles around the uniform and the fluorinated insultaing spacers
are experimentally compared. The adsorption inhibition effect of fluorinated spacer on metal particles and the en-
hancement effect of AC flashover voltage are verified.

Key words: AC-GIS; metal particles; insulation spacer; motion characteristics
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Fig. 1 Simulation model of the 500 kV HVAC GIS and

basin-type insulation spacer
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Fig.2 AC electric field distribution of the GIS basin spacer
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Fig. 3 The temperature and airflow distributions of the
HVAC GIS basin spacer
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Fig.4 Schematic diagram of forces on the metal particle

around the GIS basin spacer
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Fig. 5 Motion characteristics of metal particles released

from different positions around the GIS basin spacer
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Fig.6 Motion characteristics of metal particles with

different particle sizes released around the GIS basin spacer
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Fig.7 Metal particle movement observation platform
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Fig. 8 Motion characteristics of metal particles released

near uniform and fluorinated basin spacer
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