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Evaluation Method for Urban Rail Transit
Porcelain Insulator Residual Life Based on
Fuzzy Evaluation

ZHANG Xianyu

Abstract The porcelain insulators of an urban rail transit
OCS (overhead catenary system) have been in service for al-
most 40 years, and are showing upward trend of failure rate.
The urban rail transit operation and maintenance department has
put forward a demand of evaluating the porcelain insulator re-
sidual life and developing maintenance strategy. According to
the insulator samples of different service years and evaluation
requirements of this urban rail transit line, an aging lifespan
test plan for insulator surface degradation, electrical and me-
chanical performance is developed, and then the test data are
analyzed using fuzzy evaluation method. Residual life evalua-
tion results of the urban rail transit OCS porcelain insulators are
obtained : mechanical performance, surface degradation and e-

lectrical performance affect the porcelain insulator residual life
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.04 .

by weight sequence; the residual life evaluation method which
is based on test and fuzzy evaluation method can evaluate it for
porcelain insulator properly; mechanical performance is the
core performance index that affects porcelain insulator opera-
tion, and to carry out mechanical performance test on aging
porcelain insulators at fixed period and then determine whether
replacement is needed accordingly.

Key words urban rail transit; OCS; porcelain insulator; re-
sidual life evaluation
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Fig. 1 Test plan of porcelain insulator residual life assessment
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Tab.1 Main parameters of cantilever porcelain insulator

ISV I H A
ki A7 LR 200 kV
M P Tt 52 HL R 110 kV
TR 37 H R 110 kV
e R 1 130 mm
N 81.70 kKN (F-JgiE i)
puoscr 70 KRR
HUARPERE 25 il SR ARk Ao 5.00 kN ( ZHBE )
Tkt 17.24 kg (Vi )

22.23 kg CRHBERE )

K2 EOREAELGZTEESH

Tab. 2 Main parameters of return current line por-
celain insulator
ot W ) fi
W A2 75 kV
B R [T 52 AL 22 kV
T 52 o, s 22 kV
JEH FE 2 164 mm
R K AT 8.8 kN
PR fE L SR A 3.2 kN
g 4.4 kg

.95.
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Fig.2 Fatigue test method of porcelain insulator
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Tab.3 Condition evaluation method of commonly used insulator
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Fig. 3 Comprehensive fuzzy evaluation for layered index system
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Fig.4 Overall process of comprehensive fuzzy evaluation analysis
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Tab.4 Membership calculation formula
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Tab.5 Weight factor of stanine score
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Tab. 6 Index weight of steady arm insulator
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Tab.7 Residual life evaluation for three types of porcelain

insulators
Y TAH B ABATH TR Fitn/ 4F
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