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ABSTRACT

This paper studies the optimal inventory levels of P-3 assemblies in order to assure the required operational
availability. A simulation model is developed for identifying the impact of the inventory levels on operational
availability. Based on the result of the simulation model, multiple regression analysis is performed. Finally, the
optimal inventory levels of critical P-3 assemblies are determined with integer programming. Additionally,
sensitivity analysis of depot maintenance period is also conducted for its impact on the operational availability.

Key Words : Operational Availability(=--87}8), Optimal Inventory Level(# %] #]31575%), Simulation(A] & #o]4),
Multiple Regression Analysis(t}% 3]7&4), Integer Programming(“d <78 %)
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Fig. 2. Simulation model
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AR, U2 E A8 gk Aupda AR
otk WA 5dz7F &F7] SE&AIHE o n]2424,
582 %) 2 WIAIEAN|(1747), 41.8 %)E B3 RS
H MTBF(Mean Time Between Failure)$} MTBM(Mean
Time Between Maintenance)S =&3I51om 1 Ay
Table 49} Zth AlEwolde] dag Aulday A7k
AL Table 49 67HA] Fefi-&e T3 MTBMY
AZE B HIPAIE 00 ol&3te] Mg Ad of
70.19¢4 2] Frol EEFEHJTE AlEw o) Ael= 3R A
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Table 4. MTBF & MTBM of P-3 items

=49 MTBF(AIZH | MTBM(AIZH
BT 439.5 207.6
AN ZHA 1387.9 212.6
=z AEE 1318.5 693.9
AFgzHY 3767.3 1054.8
4= 643.2 439.5
W 1098.8 627.9
A 154.21 63.39
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Table 7. Distributions of field and depot maintenance

=z103
R Z o & sEEE()
Table 5. Allotments and distributions of scheduled —— OFA | GAMM(5.25, 1.25)
. — =
maintenance % | TRIA(227, 429, 901)
A& Y| H|E(%) HERE(Y) AN Z=HA % | 241+172*BETA(1.1, 1.37)
T34} 44.7 8+LOGN(5.41, 3.99) o} | 8*BETA(0.484, 1.71)
ZedAy AES
MR AJZEA 359 | EXPO(0.462) % | 161+WEIB(169, 0.587)
e ARPEA | 194 | GAMM(1.05, 1.36) Agzdy | NORM(231, 62.5)
- ok | ERLA(1.93,2)
- ~ =
A H A& Anle] Z=glB.AH Au] vHlS 2 H -
j\]}H, ]74]—| S ]'4 ‘T“j/]“l”ﬁe S ] ]E‘x JJ—Z‘H ;g_ 95+723*BETA(1.22,2.67)
An] 71ztelt). 1 A= Table 63 o FERE —
= 5dzk AHARE RS HEoR Arena 9 RA R - | T0+EXPO(99.6)

718 ol gstol A

Table 6. Allotments and distributions of unscheduled
replacement maintenance

= g H|2(%) SEETE(Y)
g 35.1 LOGN(3.71, 3.96)
A Z=HA 11.1 TRIA(2, 8, 14)

11.7 5.81*BETA(0.947, 1.64)

ArFA7] 4.1 LOGN(1.8, 2.19)
P& 23.9 | 0.08+LOGN(0.38, 0.284)
e 14.1 TRIA(0.5, 0.891, 4.41)
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Table 8. Results of simulation

AlLt M= cg
22| = | ozl [HEZ| iz | o= | gt= 78K
1 1 1 1 1 1 1 | 5203
2 1 1 1 1 15 1 | 5343

32 1 15 15 15 15 15 | 781

33 15 1 1 1 1 1 59.73

63 15 15 15 15 1 15 91

64 15 15 15 15 15 15 | 927
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Table 9. The result of multiple regression analysis

e

HF

TE|YHEH| ZE | A7 (HES| HE | US| Y

[yt — =

Hi
ol

Al 46.47 | 1.023 | 0.702 | 0.103 | 0.289 | 0.085 | 0.5

[o)
O
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183,924,371, = +82,296,358 Xy
499,713,250 Xey = +10,021,244. X,y

=)

gl
=5
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@ 46.4718+ 1.0235X;{§_ + 0.7016Xc‘,|m + 0'1031Xﬂ?€-
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Table 10. The result of integer programming

=49 =& | BE(9) |28
BAne: B 15 82.85
ARz A 11 108.99
rzzde AEE 15 12.58
An x4 15 12.34 85.07 %
= 13 12.96
W 15 1.5
R 231.22
TR $RIMERE S5 AeAE REE T

B3l ddid 5
fo=2 Fleld oF 266,939 902 35712U(13 %)<
ofsbdzte] 7153k o= EAHT
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Table 11. Probability distributions of engine at
decreased maintenance time

o FgH|
LRA|ZF

100 % A& | 241+172*BETA(1.1, 1.37) 317.55

90 % Z-& | 216+156*BETA(1.13, 1.4) 285.8

80 % H& | 192+139*BETA(I.14, 1.41) | 254.04

op

70 % A 168+122*BETA(1.14, 1.42) 222.29

o

60 % %

144+104*BETA(1.13, 1.4) 190.53
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Table 12. The result of multiple regression analysis
according to decreased maintenance time

il

.
o

Y&

e
|l

g | ozl |7ES o2 | o

Hi
o

100 % | 4647 | 1.023 | 0.702 | 0.103 | 0.289 | 0.085 | 0.569

90 % | 49.92 | 0986 | 0.675 | 0.103 | 0.269 | 0.068 | 0.492

80 % | 53.47 | 0922 | 0.637 | 0.095 | 0.253 | 0.072 | 0.431

70 % | 56.98 | 0.861 | 0.596 | 0.085 | 0.244 | 0.071 | 0.371

60 % | 61.41 | 0.767 | 0.538 | 0.079 | 0.215 | 0.063 | 0.302
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Fig. 5. Cost of optimal inventory levels for depot
maintenance time change
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