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A Case Study of Degradation Characteristics for
Rod-Insulator on Catenary System in Electric Railway
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Absgract: In the Airport Railroad, the Yeongjong Bridge has a length of 4,420 m and connects Yeongjong Island with
the mainland of Incheon City. The bridge is a two-level structure, consisting of a six-lane road at the upper level and
a combination of a road and railroad at the lower level. The environmental conditions for the electric railway come mainly
from the salt injury area and a heavy industry zone, and the maintenance cycles are determined differently depending on
these conditions. This study analyzed the deterioration characteristics of long rod insulators produced with a movable
ceramic bracket and polymer materias in the Yeongjong Bridge section of the Airport Railway operating in the salt injury
area according to the material characteristics. Comparison of the corona measurements when the insulators were cleaned
a the same time showed that the polymer insulator had a higher insulation performance than the ceramic insulator.
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Table 1. Physical properties of long rod insulator in the catenary
system on the Yeongjong Grand Bridge [12].

Ceramic Polymer
insulator insulator
Surface leakage length [mm] 1,250 1,250
Mechanical load [kg - m] 3,600 6,000
Specific weight [kg] 22 7
Dry flashover [kV] 200 230
Wet flashover [kV] 150 180
Low-frequency impulse voltage 25 25
[rm.s kV]
Fitting diameter [2] 135~162 135~162

Table 2. Weights for eech dassfication for performance evduation of
insulators as catenary system.

Parameters Ranking Parameters Ranking
Physics_based
degradation of 30 Frequency of train 5
insulation
Downtime and
Physics based failure 10 ) 10
failure rate
Timeline 15 Product discontinued 5
Environmental .
. 15  Maintenance frequency 10
constraints
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Table 3. Corona risk results for long rod insulator as a function of ~ OJUjof|A] H&S AAsto] &AL &8 A] 2=
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Fig. 1. Result of ceramic and polymer insulator on catenary
system, (a) up line, (b) down line, (c) point of ultraviolet ray Fig. 2. Result of infrared ray on catenary system, (a) up line
at up line, and (d) point of ultraviolet ray at down line. and (b) down line.
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