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An Optimization Model of Wartime Spare Parts Resource
Allocation on Consideration of Maintainability

WANG Zheng-yuan, CAO Ji-ping, ZHU Yu, ZHU Ya-hong
(Xi’an High Technology Institute, Xi’an 710025, Shaanxi, China)

Abstract; Research on spare parts resource allocation in wartime has an important significance to win a
war. An optimization model of wartime spare parts allocation is built up, in which weapon damage, fault
equipment repair capacity and mission time are taken into comprehensive consideration. The solution of
the model is put forward, and the optimal allocation of spare parts resources is achieved. It is found that
the influence factors of wartime spare parts resource allocation are mainly reliability of weapons and e-
quipment, suffered damage, combat task timeliness and repair capacity of fault equipment. The experi-
mental results show that the method proposed here can effectively reduce the supply of spare part re-
sources, and can ensure the operational task to be completed in a given time window under the certain
conditions.
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Tab.1 Possible number of failure parts and
repair time of single part min
Beds RIS (B, SORERS (B, MR (B,
R BB RS wED RS mED RS miE) )
Al 1 Pll (6,5 P12 (5.6) P13 (8.3)

A2 2 P21 (9,4) P22 (8,77) P23 (3,5)

A3 1 P31 (5,6) P32 (6,5)
A4 3 PAl (43) P42 (9,4) P43 (8,2)
A5 4 P51 (6,7) P52 (5,8) P53 (9,4)
A6 1 P61 (9,8) P62 (8,3) P63 (9,3)
A7 3 P71 (10,6) P72 (7,6)
Bl 2 P31 (5,5) P82 (6,2) P83 (2,5)

B2 3 P91 (8,4) P92 (8,3) P93 (9,4)
B3 1 Pal  (3,3) Pa2 (3,5) Pa3 (5,6)
B4 4 Pbl  (8,5) P2 (9.,4)

BS 3 Pl (9,7) P2 (5,6) P3  (3,3)
c1 3 Pl (7,6) Pd2 (4,8) Pd3 (6,5)
2 2 Pl (6,8) P2 (9,7) Pe3  (8,8)
a3 4 PA (3,9) PR (6,5) PB (74)
c4 1 Pl (7,8) Pg2 (7,3)

cs 1 Phl (9,5) Ph2  (8,6)

c6 3 Pl (2,6) P2 (3,8) P3 (8,4)
c7 2 Pl (8,5) P2 (6,6) P3 (6,3)
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Tab.2 Operation time limits to each unit

mRE BB Bocl B2 B3 B4 HUCS

1 24 30 20 20 24
fE55 %R 2 30 25 30 35 30
WffE/min- 3 50 40 50 35 50

4 40 30 35 50 35

1 8.00 7:50 7:30 8:20  8:50
IR 2 9.00 8:50 8.35 9:10 9.30
i %1 3 9:50 10:05 9:30 10:10 10:05

4 11:15 11:10 10:55 11:00 11:10

1 9.00 9.00 8:30 9:30  9.40
BARGEHR 2 10.00  10:10  9:30  10:20 10:10
i %) 3 11:20  11:10 11:00 11:05 1120

4 12:25 12:05 11:.55 12:20 12:00

It O e B ol 15 i VR B B B 4 VR BB BE 3 A4
VEER B Be 4 Bk & SR8 o (0 25 1F 1R AR CEOC 5



45

5 RAEERE 1 ) RN A 1F B DRNC 07 vk 5T 723

x3 BANBERESHEBESHERE
XRLEGTHEE
Tab.3 Mission time margin and fault equipment

maintenance workload in different stages min

S TR BE
1 2 3 4
Yt 1] 32.7 28.2 35.5 18.6
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Tab.4 The distance and time from warehouse to combat units
e VIR B
oo 1 2 3 4
(0,,6,4)

(0,9.6) (0,,149.3) (0,,15.5,10.3)

(0,,427)  (0,,9,6) (*,1387)

(0,,8,53) (0,,10,6.7)

2

3 (0,,8,8.7)
4 (0,,6,4) (0,,15,10)
5
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Tab.5 Spare parts resources carried with support teams
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