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Reliability Assessment of Railway Power System by using Tree Architecture

et ey
(Jun—-Min Cha - Bon-Hui Ku)

Abstract - As catenary supply

electric power directly to the railway system, it is very important fo prevent an

accident of a catenary for appropriate train operation. This paper proposed the assessment the outage data for "British
Catenary Safety Analysis Report” and Korean data to compare the reliability of the railway system. The analyzed data
were applied to Event Tree and Fault Tree algorithm to calculate the reliability indices of railway system. Event tree is
created and gate results of fault tree analysis are used as the source of event tree probabilities. Fault tree represents the

interaction of failures and basic events within a system.

Event Tree and Fault Tree analysis result is helpful to assess the reliability to interpreted. The reliability indices can
be used to determine the equipment to be replaced for the entire system reliability improvement.
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Fig. 1 Electric car line system
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Fig. 2 Equipment information of AC S/S
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3.1 Event Tree
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3.2 Fault Tree
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Table 1 Failure rate of Event and Gate

T% K3 1ZE
1 OR Gate Failure of overhead line section
2 OR Gate Loss of supply to overhead line section
3 OR Gate Loss of one feeding system element
4 Basic Event busbar failure 2.79418x107
5 Basic Event CB failure 0.001022
6 Basic Event feeder failure 0.015500
7 OR Gate phase
8 AND Gate Down line
9 OR Gate feeder_DL
10 Basic Event Ci4, D14, Gl (&=27]) 0.000229
11 Basic Event C2, D2, G2 (AR, ¥g7], AZ1ERE7]) 0.033778
12 Basic Event C3, D3, G3 (Z}2=x<7], A 57]) 0.012801
13 OR Gate sub feeder_DL
14 AND Gate Up line
15 OR Gate feeder_UL
16 OR Gate sub feeder_UL
17 OR Gate Fault on overhead line section
18 OR Gate overhead line fault
19 Basic Event Failure of contect wire 1.25800%10™°
20 Basic Event Short circuit failure of insulation 0.032500
21 Basic Event Earth on contact wire 0.025800
22 OR Gate Traction return fault
23 Basic Event Bonding failure 0.002249
24 Basic Event Traction return conductor fault 8.30700x107
25 Basic Event CB squrious trip 0.096600
26 Basic Event Neutral section loss of insulation 0.028700
27 OR Gate Overhead line out of alignment
28 Basic Event Failure of catenary 3.80400x107*
29 Basic Event failure of dropper—contact wire loses alignment 8.66100x10™
30 Basic Event Overhead line obstucted 0.005829
31 Basic Event szlilure of balance weights - contact wire loses 1.42450%10°
alignment
32 Basic Event Overhead line - incorrect installation 2.04750%x 107"
33 Basic Event Contact wire misaligned 2.39200x10™
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Table 2 Calculation results of each Branch

74 No. 48 E
8 0.999726683
9 2.0975x10™
10 1.6522x107°
11 3.4666x107°
12 47025107
13 9.8665x10
14 77718x107"
15 1.6306xx10™%
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