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Abstract

The vehicle of urban transit is a complex system that consists of various electric, electronic, and
mechanical equipments, and the maintenance cost of this complex and large-scale system generally
occupies sixty percent of the LCC (Life Cycle Cost). For reasonable establishing of maintenance
strategies, safety security and cost limitation must be considered at the same time. The concept of
system reliability has been introduced and optimized as the key of reasonable maintenance strategies.
For optimization, three preceding studies were accomplished; standardizing a maintenance classification,
constructing RBD (Reliability Block Diagram) of VVVF (Variable Voltage Variable Frequency) urban
transit, and developing a web based reliability evaluation system. Historical maintenance data in terms
of reliability index can be derived from the web based reliability evaluation system. In this paper, we
propose applying inverse problem analysis method and hybrid neuro-genetic algorithm to system
reliability optimization for using historical maintenance data in database of web based system.
Feed-forward multi-layer neural networks trained by back propagation are used to find out the
relationship between several component reliability (input) and system reliability (output) of structural
system. The inverse problem can be formulated by using neural network. One of the neural network
training algorithms, the back propagation algorithm, can attain stable and quick convergence during
training process. Genetic algorithm is used to find the minimum square error.
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Table 1 Part list of brake system

Subsystem Units & Parts
= Brake Control
. ° Valves
F; Brak
riction Brake o Brake
& - Brake disc
- Brake pad
. o C i ]
Pneumatic Control ompre?sed Air Supply
° Reservoir
° Pneumatic Hom

Table 2 The result of reliability evaluation for FBPC

Developed system
Subsystem Failure rate MTBF
( X 10-6 hour) (hour-Unif)
Brake Control 202.2 4,946
Valves 106.9 9,355
Friction Brake 122.6 8,157
Air Compressor 8.0 125,000
Reservoir 20.6 48,544
Pneumatic Hom 25.6 39,063
Total(unif) 485.9 2,058
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Table 3 Final analysis result

CASE 1(Rc=0.90) CASE 2(Rg=0.95)
Optimim | Maintenance | Optimum | Maintenance

Result | Cycle(trs) | Result | Cycle(hs)
R;C 0.9572 216.33 0.9783 108.50
Ry 0.9783 205.23 0.9883 110.09
Rpp | 09623 312.69 0.9829 140.34

Result Reference Result Refemme

Value Value Value Value
Rg 0.9009 0.9011 0.9505 0.9503
ER(%) 0.0222 0.0210
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