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Abstract; It is very important to make a scientific optimum decision on the repairable spare parts inventory
allocation for complex equipment, and seek the best balance between spare parts cost and availability in
maintenance. Thus, the focus of this paper is on the analysis of multi-echelon spare parts inventory sys-
tem, the goal of it is to build a multi-echelon spare parts inventory model, evaluate the related parameters
and inventory index, and develop ant colony optimization algorithm (ACO) in order to identify stocking
policies to minimize system-wide spare parts support cost subject to the average waiting time per demanded
part at each of the locations. The experiment gives insights into the relative improvement achievement a-
chieved by applying lateral transshipments.
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Fig. 1 Structure of ant colony net
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Tab.1 Inventory hold cost of spare part /(A4 d7 )
&4 1 2 3 4 5 6 7 8 9 10
h 195.0 123.1 160. 6 148.5 189.1 176.2 145. 6 101. 8 182.1 144. 4
2 BHEHEIREERCEPHERE
Tab. 2 Rate of demand of each spare part in each depot
B mR EEF1 EEH2 HERERS HEEF 4 HEERS
£H1 0.064 6 0.042 3 0.040 6 0.073 5 0.047 7
#2142 0.071 7 0.054 1 0.069 9 0.040 8 0.067 3
=13 0.076 9 0.072 5 0.057 8 0.067 3 0.052 1
B4 0.069 5 0.040 4 0.077 3 0.055 2 0.061 7
&1 5 0.047 1 0.045 6 0.058 6 0.073 3 0.046 0
156 0.056 2 0.048 1 0. 056 7 0.060 1 0.067 9
g7 0.077 4 0.047 9 0.073 8 0.068 4 0.0551
&8 0.076 7 0.064 2 0.061 0 0.057 2 0.074 4
&9 0.056 4 0.050 9 0.048 1 0.052 2 0.074 1
&4 10 0.075 7 0.048 0 0.066 9 0.047 6 0.063 7
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Tab.3 Optimal expect inventory of each spare part in each depot

- LY H g EEH 1 EER2 HEHER3 EEH 4 HEHS
#H1 1,2 1,1 1,1 1,1 1,1 1,1
#2142 2,2 2,2 1,2 1,2 2,2 1,2
B3 2,2 1,2 1,2 1,2 1,2 1,2
B4 2,2 1,2 1,2 1,2 1,2 1,2
#H5 1,3 1,1 1,1 1,1 1,2 1,1
&6 1,3 1,2 1,1 1,2 1,2 1,2
=587 2,2 1,2 1,2 1,2 1,2 1,2
%248 2,3 2,2 2,2 2,2 2,2 2,2
#49 1,3 1,2 1,1 1,1 1,1 1,1
#1410 2,2 1,2 1,2 1,2 1,2 1,2

MAEBIAT LA i, A 458 1 3 B bb 0 1 43
RIEREHRAE AT 5 811 oo, H AR IEE N

41.37%6 . T DLA 1 43 O SR kR T 4B 4B 4 1F B R
FRETHRREHRESFANAUTE.



94 SEIBRKEZXRARBER

2013 £

6 Z5iE

EREERRBEERAGEFEARERAR
MRBETHEERMREENERT AXELT R
AREFAGEN RGNS RMATEETHEFE
BY, FF AT BB P A € 2 BOME Bn 9 PR » R OR
BHEHATERRE. BNREREGNEZRRCE
FHERMEATFHRET  E—NTCEFHE
—MEHFE— T RERN BIREFKE, FEN &
T R &R AR AR . A0 FE %t 3
B R B rp AT 4R 18 1 9 22 BUE T R R — BT
H—ERALEL,

£ % 3CHk (References) :

(1] Bk WRECREEMHEFRPRMAEETRE

U EHEES5RETHRE,2002(4):2-7.
YI Fa. Optimal inventory model of two-echelon spare
parts inventory system [ J]. Military operations re-
search and systems engineering,2002(4):2-7. (in Chi-
nese)

(2] kBE.FHR.ZHE. BEERXTHEMNAZE &4

BERIEERI[T] ZE TR RFEZER . B RBEK,2005,6
(2).22-24,
ZHU Shaogiang, L1 Shouan, LI Weiji. A spare parts
providing model with the maximal availability [ J].
Journal of air force engineering university; natural sci-
ence edition, 2005, 6(2):22-24. (in Chinese)

(3] T FEHE.MH. SHETFEEFHEERDIL AR
HFH AR, 2005,20:38-39.

YU Na,LI Zhanming, HE Peng. Multlilevel inventory
model of electronic spare parts[ J]. Modern electronic
technique, 2005, 20: 38-39. (in Chinese)

4] X6, &%, % AR TFRAREAEENESHE
Bl mETEREZM. ARF I, 2008,9(1):46
-49.

LIU Shaowei, JIN Rong, ZHANG Lin. The optimiza-
tion of initial spare parts based on particle swarm opti-

mization algorithm[]J]. Journal of air force engineering

university: natural science edition, 2008, 9(1):46-49.
(in Chinese)

[5] Kukreja A, Schmidt C P, Miller D M. Stocking deci-
sions for low-usage items in multi-location inventory
system[J]. Management science, 2001, 47; 1371-
1383.

[6] Sherbrooke C C. Optimal inventory modeling of sys-
tems, multi-echelon techniques[ M]. London: Klawer
academic publishers, 2004.

[7] Sheldon M Ross. Introduction to probability models
[M]. Singapore:Elsevier press, 2007.

[8] Dorigo M, Birattar M, Stutzle T, Stulzle. Ant colony
optimization[ J]. IEEE computational intelligence mag-
azine, 2006,1(4) ;28-39.

(9] BRJ5.ZEEX . BETREBPHEMERNESRESR

AR )] s E TR R¥EEHM: BRBER,
2012,13(1):91-94.
CHEN Fang, CAI Zhongyi. Equipment support cost
forecasting model based on grey system theory and BP
neural network[J]. Journal of air force engineering uni-
versity:natural science edition,2012,13(1):91-94. (in
Chinese)

AU R HEESCH

(1IEF.ERN . BTG BPHMEMENESRERER A
R[] SETRKXEER. BRB %K. 2012,13
(1).91-94.

[20pr+ % . FR . BHEE. % . RREL%EAH K Monte-
Carlo ff E[J]. SETITBRAEZEM . BARB ¥/, 2012,13
(4):51-53.

[BIRMGE . BEM.HR. BTHRASIZEENESTER
B[] sEZTBRXE%H. BRPB ¥, 2012,13(4),
56-58.

&R0, % ETRAETFHEELRWERSHEEY S
AREALT] SETRREER. BRABER,2010,11
(4) :42-44.

(BlELC 4.9 . BEKE. 5. ENBT RS HILK
HERI]. ZETEKRESEH: 8RB M, 2011,12
(3):84-86.

CI RS



