B35 B
2014% TR, pp.33-48 http://dx.doi.org/10.7737/KMSR.2014.31.2.033

The Impact of Aircraft Spare Engine and Module Inventory
Level on Wartime Operational Availability

Jinho Kim! - Sangjin Lee? - Sunsgtae Jungﬁ
"Major in Republic of Korea Air Force
Defence Management, Korea National Defense University

B Abstract =

[t is important to maintain on operational availability of aircraft during wartime. The KF-16 fighter, the backbone
of the ROKAF (Republic Of Korea Air Force), has a single engine. Therefore, the engine has a critical influence on
operational availability. The purpose of this study is to estimate optimal levels of spare part inventories concerning
both engines and modules. That is provided by linear programming methods utilizing a developed meta-model. For
drawing out the meta-model, we develop a simulation model which can consider wartime demands. In the previous
study, 2" factorial design method is used to check the influence of each independent variable. That method requires
relatively many scenarios because every extreme value combination of independent variables should be checked.
However, this study adopts NOLH (Nearly Orthogonal Latin Hypercube) as an experimental design. By adopting NOLH,
this study increases not only efficiency but also accuracy. That is proven by comparing the validity of the developed
meta-model on both experimental designs. This study also utilizes the OptQuest simulation tool in ARENA to derive
the optimal level of spare stocks. By comparing the result of OptQuest to that of the developed meta-model, the validity
of this study is secured.

Keywords : Optimal Inventory Level, Simulation, Experimental Design, Operational Availability
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T’ A= A |78 3] 7174 TCTO Al
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FDT 13.44% 0.00% 4.43% 1.98% 19.85%
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(E 5y 2° IR} MEAMA - 2|3t AlS3|0olM ZTt
P ANeE +E8HEE H]-&
- Azl Fan Core FDT Aug G/B Bt XTAA %% CI ($ 1,000)
1 11 12 12 13 4 9 0.84%4 0.0334 0.0053 104,541
2 11 12 12 13 4 30 0.8458 0.0380 0.0053 107,006
3 11 12 12 13 30 9 0.8499 0.0405 0.0056 121,325
4 11 12 12 13 30 30 0.8504 0.0400 0.0056 123,791
5 11 12 12 30 4 9 0.849% 0.0442 0.0062 112,442
6 11 12 12 30 4 30 0.8500 0.0439 0.0061 114,908
7 11 12 12 30 30 9 0.8588 0.0422 0.0059 129,227
8 11 12 12 30 30 30 0.8591 0.0421 0.0059 131,693
9 11 12 30 13 4 9 0.8942 0.0343 0.0048 157,109
10 11 12 30 13 4 30 0.8938 0.0343 0.0048 159,574
11 11 12 30 13 30 9 0.9016 0.0377 0.0053 173,894
12 11 12 30 13 30 30 0.9009 0.0373 0.0052 176,359
13 11 12 30 30 4 9 0.9157 0.0301 0.0042 165,010
14 11 12 30 30 4 30 0.9158 0.0300 0.0042 167,476
15 11 12 30 30 30 9 0.9347 0.0350 0.0049 181,7%
16 11 12 30 30 30 30 0.9348 0.0353 0.0049 184,261
17 11 30 12 13 4 9 0.8477 0.0405 0.0057 116,443
18 11 30 12 13 4 30 0.8483 0.0402 0.0056 118909
19 11 30 12 13 30 9 0.8519 0.0421 0.0059 133,228
20 11 30 12 13 30 30 0.8527 0.0415 0.0058 135,694
21 11 30 12 30 4 9 0.8493 0.0454 0.0063 124,345
22 11 30 12 30 4 30 0.8499 0.0450 0.0063 126,810
23 11 30 12 30 30 9 0.8581 0.0469 0.0065 141,130
24 11 30 12 30 30 30 0.8581 0.0468 0.0065 143,5%
25 11 30 30 13 4 9 0.9042 0.0375 0.0052 169,011
26 11 30 30 13 4 30 0.9041 0.0378 0.0053 171,477
27 11 30 30 13 30 9 0.9132 0.039%6 0.0055 185,79%
28 11 30 30 13 30 30 09136 0.0382 0.0053 188,262
29 11 30 30 30 4 9 0.9337 0.0317 0.0044 176,913
30 11 30 30 30 4 30 0.9338 0.0317 0.0044 179,379
31 11 30 30 30 30 9 09732 0.0271 0.0038 193,698
32 11 30 30 30 30 30 09727 0.0265 0.0037 196,163
33 15 12 12 13 4 9 0.8820 0.0427 0.0060 123,405
34 15 12 12 13 4 30 0.8819 0.0426 0.0059 125,871
3H 15 12 12 13 30 9 0.8739 0.0435 0.0061 140,190
36 15 12 12 13 30 30 0.8771 0.0431 0.0060 142,656
37 15 12 12 30 4 9 0.8837 0.0469 0.0065 131,307
38 15 12 12 30 4 30 0.8832 0.0469 0.0065 133,773
39 15 12 12 30 30 9 0.8783 0.0459 0.0064 148,092
40 15 12 12 30 30 30 0.8793 0.0450 0.0063 150,558
41 15 12 30 13 4 9 0.9275 0.0337 0.0047 175,974
42 15 12 30 13 4 30 0.9278 0.0335 0.0047 178439
43 15 12 30 13 30 9 0.9346 0.0344 0.0048 192,758
44 15 12 30 13 30 30 0.9337 0.0338 0.0047 195,224
45 15 12 30 30 4 9 0.9486 0.0292 0.0041 183875
46 15 12 30 30 4 30 0.9487 0.029% 0.0041 186,341
47 15 12 30 30 30 9 0.9642 0.0286 0.0040 200,660
48 15 12 30 30 30 30 0.9637 0.0289 0.0040 203,126
49 15 30 12 13 4 9 0.8853 0.0442 0.0062 135,308
50 15 30 12 13 4 30 0.8852 0.0441 0.0061 137,774
51 15 30 12 13 30 9 0.8773 0.0462 0.0064 152,093
52 15 30 12 13 30 30 0.8783 0.0457 0.0064 154,558
53 15 30 12 30 4 9 0.8889 0.0493 0.0069 143,210
M 15 30 12 30 4 30 0.8885 0.0494 0.0069 145675
55 15 30 12 30 30 9 0.8814 0.0482 0.0067 159,99%
56 15 30 12 30 30 30 0.8818 0.0482 0.0067 162,460
57 15 30 30 13 4 9 0.9361 0.0382 0.0053 187,876
58 15 30 30 13 4 30 0.9358 0.0382 0.0053 190,342
59 15 30 30 13 30 9 0.9417 0.03%4 0.0055 204,661
60 15 30 30 13 30 30 0.9421 0.0388 0.0054 207,127
61 15 30 30 30 4 9 0.9668 0.0227 0.0032 195,778
62 15 30 30 30 4 30 0.9666 0.0230 0.0032 198,243
63 15 30 30 30 30 9 0.9849 0.0198 0.0028 212563
64 15 30 30 30 30 30 0.9859 0.0181 0.0025 215,028
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