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Comprehensive Evaluation of Urban Rail
Transit Traction Substation Health Status
PEI Lijun, ZHANG Da, CAI Binbin, ZHAO Chen,
ZHANG Changkai, XIE Chenlin

Abstract To improve the reliability of urban rail transit trac-
tion substation, TEV ( transient earth voltage) instantaneous
value, ultrasonic instantaneous value, SF, ( sulfur hexafluo-
ride) pressure gauge pressure, SF pressure gauge temperature,,
SF, pressure gauge density, switch contact point temperature,
and cable joint temperature are selected as evaluation indicators
for traction substation SF; switchgear. A comprehensive evalu-
ation model of traction substation health status is established.
Taking the traction substation demonstration station established
by an urban rail company in eastern China as the research ob-
ject, the real-time monitoring data of various evaluation indica-

tors of the traction substation in actual operation are sorted and

analyzed. The weights are determined by combining the AHP
(‘analytic hierarchy process) and EWM ( entropy weight meth-
od), and the evaluation indicators that have a significant im-
pact on traction substation health status are obtained. The
health status scores of the traction substation in different periods
are also evaluated. Results show that among the factors affect-
ing the SF, switchgear, switch contact point temperature has a
great impact on traction substation health status. The southern
region of China is the most humid in February, March, and A-
pril each year, and the temperature is higher in July and Au-
gust, all are not conducive to the healthy operation of urban
rail traction substation. The monitoring of the switch point con-
tact temperature should be emphasized, and the maintenance
and repair of traction substation should be carried out to im-
prove its health status and ensure that it operates in a good en-
vironment.

Key words urban rail transit; traction substation; health sta-
tus; evaluation
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Fig.1 Comprehensive evaluation model of urban rail substation health status
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Normalization method classification of urban rail

substation health status evaluation indicators
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Tab.3 Weights of urban rail traction substation health

status primary evaluation indicators
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Tab. 5

Weights of traction transformer, indoor monito-
ring and indoor environmental parameter evalua-

tion indicators
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under EWM
TR bR Wi-entropy
I, 0.360 0
I 0.117 6
Iy 0.071 0
I, 0.043 1
Iys 0.0725
I 0.197 4
I, 0.138 5

*7 SF, FXE_RITMIERHAEGINE
Tab.7 Combined weights of SF, switchgear secondary

evaluation indicators
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Tab. 9 Total weights of urban rail traction substation

health status secondary evaluation indicators
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Tab.10 Comprehensive scores of urban rail substation health status
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