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Abstract: Reliability allocation is generally used during the early stage of system development to apportion the system
reliability target to its individual modules. This paper presents a comprehensive method for performing the reliability
allocation of KTX door systems. Nine criteria for reliability allocation include failure criticality, operating time, risk,
complexity, failure rate, maintenance, manufacturing technology, working condition, and reliability cost. For satisfying
the system reliability target, the allocated B10 lives of four modules are provided.
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Table 1 Criteria results of comprehensive reliability
allocation for KTX door system

Table 2 Allocated B, life of each module for KTX door
system (ARINC and AGREE methods)

Module| ivi i
S ule Door Dr1V.1ng Locking Step | Weight
Criterion panel | device | system
Failure 1 4o | .93 09 | 065
criticality
Operating | 27 | g9 087 | 05
time ratio
Risk 5.0 2.0 1.0 4.0 0.15
Complexity 38 44 73 34 0.15
Failurerate skokskskok skokskskok skokskskok skokskskok 0'5
Maintenance| 1.67 4.0 6.5 8.0 0.05
Manufacturing ¢ 4.0 2.0 625 | 0.05
technology
Working | ¢ , 5.0 6.0 75 | 0.05
condition
Reliability | ¢ 9.0 9.0 6.0 | 0.05
cost
dd 38N, TN 440, =g A 73 70, 2= 34

7§ el ZP“—bl 4% 2010.1.1 ¥-¥] 2012.12.31 7}
A9l KTX AH] HolHE &8st F3k30oH,
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8 % (failure criticality), 2} A1t H] & (operating time
ratio), 7% (complexity) AH.e} 2 2)E &8}
o] 3t} AGREE WS #&3te] o] o

mO"

EH?)‘]— HH—V‘ _L_X}EJ/]' B10 :%‘ :F‘ET % O}-EH
o gom, & BE A¢E TUF o=
T A A @0l ¢ I g = A AR B
© AEARE HE Foll Adgd = gk

)
A = 1.83898-10" x38x1 =1.0004-1077
J 189%0.48x0.77

B, =(1/4,)-(-In(1-0.1))
= (1 /1.0004-107 ) (~In(1-0.1))=1,053,199

ARINC AGREE
Method
Module base | System base
Module Byo (km)

B (km) B (km)
Door panel | 6,578,624 1,053,199 2,849,565
Driving 862,733 2,059,847 2,460,988

device
Locking 10,010,983 1,161,451 1,483,335

system
Step 2,990,307 1,035,062 3,184,808
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Ya Ve Vi Va 0.417 0.167 0.083 0.333
Voo Vo Vs Vo 0.201 0.233 0.386 0.180
Vi T Vi Y * * * *
Yo Ve Ve Y |=]0.083 0.198 0322 0.397
Vi Vs Vs Vs 0.169 0.271 0.136 0.424
Voo Vo Ve Ve 0.302 0.189 0.226 0.283
Vi Vo Vi Y 0.250 0.281 0.281 0.188

7, =5.0/(5.0+2.0+1.0+4.0)=0.417

7, =2.0/(5.0+2.0+1.0+4.0)=0.167

75 =1.0/(5.0+2.0+1.0+4.0)=0.083

V4 =4.0/(5.0+2.0+1.0+4.0)=0.333
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Table 3 Allocated MTBF and B, life of each module for
KTX door system (Comprehensive method)

Module base (km) System base (km)
Module

MTBF B MTBF B,
Door 1 11 302 680 | 1,200,339 | 30.824.351 | 3.247.669
panel
Driving 116 360 261 | 1,092,511 | 12,388,603 | 1.305.270
device
Locking | ¢ 500,178 | 3.044.938 | 36.909.550 | 3.888.809
system
Step 7,446,657 | 784,584 | 22,912,790 | 2,414,103
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