H35% H 10
2011 ££ 10 H

SO S S

Power System Technology

Vol. 35 No. 10
Oct. 2011

XEHS: 1000-3673 (2011) 10-0117-07 FERSES:

T™ 922.4

XHkFrERE: A FEMLES: 580-3010

T REBERMNES I TRIEBS ERETESES
TSR, HEk MER T4

(HHZBEKRFE, WG RFT 610031)

Analysis on Reliability of Main Connection of Traction Substation

Considering Influence of Maintenance
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ABSTRACT: Reliability of traction substations directly relates
to the security of railway transportation, and maintenance is
one of important factors influencing reliability of traction
substations. To analyze the influence of maintenance on
reliability of traction substation, two reliability models for
traction substation are built under un-maintainable and
maintainable conditions respectively, and the methods to
calculate the mean time between failures (MTBF) and mean
time to first failure (MTTFF) of the two proposed models are
given. Calculation results show that the MTBF of maintainable
main connection of traction substation is evermore greater than
its MTTFF; the MTBF of maintainable main connection of
traction substation is evermore greater than its MTTFF under
un-maintainable condition; the comparison results between the
MTBF under maintainable condition and the MTBF under
un-maintainable condition depend on the value of component

maintenance rates.

KEY WORDS: traction substation; reliability analysis; mean
time between failures (MTBF); mean time to first failure
(MTTFF); maintenance
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Fig.1 Main electrical connection of traction substation
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Fig.2 Reliability model when the traction substation’s

main electrical connection is un-maintainable
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Tab.1 States of reliability model when the traction
substation’s main electrical connection is un-maintainable
R&EFS U T, U, M U U T, Us M, U

1 0 0 0 0 0 0 0 0 0 0
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Fig. 3 Schematic diagram of state transition
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Fig. 4 Flow chart of obtaining system state matrix
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Fig. 5 Flow chart of obtaining work state matrix
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Tab. 2 The initial value of the failure rate and maintenance
rate of traction substation’s main connection devices

AT PR A,/ /2) Y15 % /(K /a)
T 0.03 97.3
8] 0.02 159.4
M 0.01 438.0
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Tab.3 Results of reliability indices (1)

a AR AR Tmrsr/a Twrrre/a
Al YEE AR 10204 10 198
ENIE 5 17.22 17.22
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Tab. 4 Results of reliability indices (2)

A S R I A5 Twrrre/a Twvrer/a

20 203 780 203770

10 101 900 101 890

5 50 956 50950

2 20392 20386

1 10 204 10 198

0.5 5110.1 5103.6

0.2 2 053.7 20472

0.1 1034.9 1028.4
0.01 117.96 111.5
0.001 26.50 19.79
0.000 1 18.01 10.79
0.000 01 17.3 10.08
0.000 001 17.23 10.01
0.000 000 1 17.22 10.00
0.000 000 01 17.22 10.00
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Tab.5 Results of reliability indices (3)
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1 10 204 10 198
2 2555.0 2551.8
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