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Reliability Assessment of Traction System of Korean High Speed Train
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Abstract

In this paper, as the first step to assess and enhance the reliability of Korea High Speed Train, an electric traction
system is selected and reliability analysis is carried out. The electric traction system is classified into subsystems and
functional block diagrams and reliability block diagrams are drawn. Expressions for evaluating the reliability are
derived and Mean Kilometer Between Service Failure is calculated using the trial track test results. The calculation

results show reliability growth of the proposed system.

Keywords : Functional block diagram(7|%5-5-%41%), Korea High Speed Train(3ha% 11492}, Mean Kilometer Between
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Fig. 1. Composition of prototype KHST

Table 1. System breakdown of electric traction system

SYSTEM |SUBSYSTEM LRU
PANTOGRAP PANTOGRAPH
H AIR SUPPLY HOSE UNIT
SENSING TRANSFORMER
HiGH | VACUUM CIRCUIT BREAKER
VOLTAGE | CURRENT RETURN BRAID
SAFETY | cURRENT MEASUREMENT
DEVICE TRANSFORMER
LIGHTENING ARRESTER
ROOF LINE 25kV
ROOF LINE| HV ISOLATING SWITCH
ROTARY HEAD
MAIN TANK
MAIN COOLING UNIT
TRANSFOR- HYDRAULIC UNIT
MER OIL PUMP CONTACTORS
ELECTRIC COOLING FAN CONTACTORS
BRAKING
AND POWER CONVERTER STACK
TRACTION POWER INVERTER STACK
BRAKING CHOPPER STACK
VENTILATION FAN
MOTOR VENTILATION INVERTER
BLOCK RHEOSTAT
ELECTRIC COMPONENTS
CONVERTER/INVERTER
CONTROL UNIT
TRACTION CONTROL UNIT
TRACTION TRACTION MOTOR
MOTOR MOTOR FAN UNIT
EDDY CURRENT BRAKE
CONTROL UNIT
EDDY
CURRENT FRAME ASSEMBLY
BRAKE MAGNET

AIR CYLINDER ASSEMBLY
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Fig. 2. Procedure for Reliability assessment
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Fig. 3. Functional block diagram of electric traction system
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Fig. 4. Reliability block diagram of electric traction system during normal operation of auxiliary transformer
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Fig. 6. Variation of instantaneous failure rate of Motor Block
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Fig. 7. Variation of MKBSF of Electric Traction System
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