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Research on a smoothing method for engine removal rate

BAI Fang', ZUO Hongfu', REN Shu-hong', SHEN Shi-song', GEN G Duanryang®
(1. Civil Aviation College, Nanjing University of Aeronautics
and Astronautics, Nanjing 210016 China;
2. Light-tndustry and Agricultural School,
Shandong University of Technology , Zibo 255049, China)

Abstract : €onsdering the characteristics-of condition-based on maintenance policy, a
mi xed integer nonlinear programming model for-the cost of aero-engine fleet wasformulated.
At the'same time, a new method was proposed to smooth the engine removal rate named
shifted shortest procession time (SSPT) algorithm , which was compared with other three al-
gorithms by using the data of -CF6 engine as an example for the case study. The results show
that the scheduling made by SSPT agorithm can gain lowest cost, highest support level ,
lower average removal rate and better effect of peek smoothing.

Key words: aero-engine; condition based maintenance; prognostic and health manage
ment (PHM) ; removal rate; scheduling
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1
Table 1 Orrwing-time matrix
1 2 3 4 5 6 7 8 9 10 11 12
1 /d 218 1069 271 366 152 713 592 151 420 487 117 681
2 /d 1069 139 530 900 243 216 718 90 860 491 373 437
3 /d 495 495 414 495 157 808 495 191 495 241 769 495
4 /d 495 495 495 495 640 141 495 648 495 495 495 495
13 14 15 16 17 18 19 20 21 22 23 24 25
1 /d 300 118 49 151 216 674 321 205 537 411 205 186 98
2 /d 705 188 684 281 664 553 698 214 741 378 858 971 352
3 /d 465 607 544 441 165 495 262 443 495/7 345 103 495 766
4 /d 495 332 495 551 495 495 495 242 495 495 495 495 495




1827

10
( 5 : ,
4 6 , ,
2 SSPT
Table 2 Result of SSPT algorithm
/d Creml/ Gent/ )\/ %
SPT (Level-0) 86 8 81 430 000 362 500 99. 746
SSPT (Level-1) 85 4 47 425 000 197 500 99. 852
SSPT (Level-2) 85 4 47 425 000 197 500 99. 852
SSPT (Level-3) 85 3 37 425 000 152 500 99. 884
SSPT (Level-4) 85 2 17 425 000 82 500 99.947
SSPT (Level-5) 84 1 6 420 000 35 000 99.981
3
Table 3 Comparison of computation results
FCFS
Ceem / Ceent/ A %
/d ACenl\ ACe/ B Giel DN/ %
FCFS 74 10 192 370 000 680 000 99.397 - - o -
LPT 84 13 264 420 000 920 000~ 99.171 +50 000 ' +240 000 ~+290 000 - 0.226
SPT 86 8 81 430 000 362 500 99.746 _+60-000 -.3175000 - 257 500 +0.349
SSPT (L evel-5) 84 1 6 420 000 35000 99.981 +50000 - 645000 - 595000 +0.584
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