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Research on the Photothermal Characteristics of Alternating Current Optical Fiber
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Abstract: Facing the threat of external insulation pollution-induced flashovers in costal areas, the current arc moni-
toring techniques such as infrared and visible-light imaging primarily rely on manual inspections and lack real-time
monitoring and early-warning functions. Research on the salt fog flashover process of external insulation is of great
significance for ensuring safe operation of the power grid. Teherefore, an AC composite insulator salt fog flashover
test platform is set up in this paper. A 10 kV AC composite insulator which embedded with fiber bragg grating (FBG)
inside a salt fog chamber is subjected to salt fog flashover tests to study the optical-thermal characteristics of the AC
optical fiber composite insulator during the salt fog flashover process. The test results reveal that the salt fog flashover
process of the AC composite insulator is divided into the following three stagesase : arc initiation, development, and fi-
nal flashover. The visible light image features of AC arc exhibit a periodical variation at twice the power frequency.
The infrared thermal image lags behind visible light image when the arc disappears. During the arc ignition stage , the
arc is prone to extinction and reignition. The flashover arc does not extinguish and periodically intensifies along the
original discharge channel until breakdown occurs. During the flashover process , the high temperature zone of the in-
sulator shifts from the high voltage end toward the central region. The interface temperature exhibits a phenomenon of
first decreasing and then increasing before arcing , the more intense the arc, the more pronounced the interface tem-

perature variation, which enables the prediction of arc location. The research presented in this paper provides a novel
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method for flashover early warning of composite insulator flashover in costal areas.

Key words: optical fiber composite insulator; salt fog AC flashover; visible light image of arc; infrared

thermography; interface temperature
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Fig.1 Salt fog AC flashover test system of 10 kV

composite insulator
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Table 1 FBG temperature coefficient at the core

rod-sheath interface

S W R Bk (pm - °C) PIEILE R
FBG, 16.59 0.998 6
FBG. 15.82 0.999 9
FBGs 13.13 0.999 9
FBG. 16.29 0.998 5
FBG2 15.79 0.994 3
FBG 13.21 0.999 5
FBGs, 16.37 0.998 9
FBGs, 15.92 0.998 6
FBGs; 12.89 0.999 3
FBG. 16.56 0.998 7
FBG. 16.27 0.999 8
FBG 12.80 0.998 3
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Fig. 4 Visible light images of salt fog AC discharge arcs at each stage
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Fig. 8 Infrared thermal images of salt fog flashover process on AC composite insulator
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