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Fig. 1 Sparé\rgquirement and spares maintenance process
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Table 2 Repair time of spares

3 I % LRU, LRU, SRU,, SRU,, SRU,, SRU,,
T PR % 3 A A 1 IA] /R 0.6 0.5 3.0 4.0 4.0 4.0
ERE A TSR 2 2 2 3 2 2
1 IR R 0.6893 0.5231 4.2349 4.3137 5.3620 4.5091
il 05 2 B )/ R 0.6893 0.5273 4.2349 4.3137 5.6989 4.6109
S ﬁ§2$%£ﬁﬁ 2 1 2 2 2 2
i 1 R/ R 0.6893 0.8621 4.2349 6.2500 5.3620 4.5091
05 2 B/ R 0.6893 0.9174 4.2349 6.2500 5.6989 4.6109
T EE 3 HE B AL 3 2 3 4 3 3
i 51 IR R 0.6105 0.5231 3.1714 4.0529 4.1862 4.0571
i,sd:‘ 2 W i)/ K 0.6105 0.5273 3.1714 4.0529 4.2361 4.0719
T B S T 2 i 1)/ R 0.3 0.2 1.0 2.0 2.0 2.0
J& 7 Yl A6 I AL 2 2 3 5 5 4
16 IE i ) / K 0.3024 0.2011 1.0220 2.0253 2.0357 2.0354
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Table 3 Average repair time with different amount of repair channels

Y5 B E A
(2 S ACTEP N
1 2 3 4 5 6 7
0.9 0.7299 0.5127 0.5008 0.5000 0.5000 0.50 0.50
1.2 0.8621 0.5231 0.5018 0.5001 0.5000 0.50 0.50
1.5 1.0526 0.5370 0.5035 0.5003 0.5000 0.50 0.50
2.0 1.6667 0.5698 0.5080 0.5009 0.5001 0.50 0.50
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Fig.6 Comparisons of average repair time with different
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Table 4 Allocation schemes of spares

LRU, SRU,, SRU, LRU, SRU,, SRU,,
- vl uh uli Ul uhioo Uk vl uh ulio U vl uh i 0 W) T ot
TR WA B R A B R A B A & dem g g R TR
1 2 1 2 1 2 1 2 1 2 1 2

0 0 6 4 0 5 4 7 5 0 5 4 6 5 3 3 80.73 4100

1 0 6 4 0 6 5 7 5 0 5 4 6 6 3 3 80.19 4250

2 0 6 4 0 6 5 0 8 6 0 5 4 0 6 6 0 4 3 80.35 4420

3 0 6 4 0 5 4 0 7 5 0 5 4 0 6 5 0 3 3 80.27 4100
%5 TRBEREHETRFYR 1% 6 1, 76— B2, B 5 e 1 3 5
Table 5 Actual effect with different amount of > T HERT [ A , B B3 Fp 22 ) 3
repair channels At W W AR B AL 2 i, A S JC R B

MR EBUBBIGE PR K2 VRS AR 0 T . R T R A 18 IR 1 4
PPRERAE 8 1T200 9 4210 103300 83802 R f e R A T RAR A SRS TR 1 -3, 7%
A /% 80.73 8.02 5.61  80.2 e v o _
’ ’ ’ ! L BN R T S, ik T R

x6 HHMERE

Table 6 Allocation strategies of spares

LRU, SRU,, SRU,, LRU, SRU,, SRU,,
W W W Wk W Wk . -
TE s M & s M A A R s st s R B
1 2 1 2 1 2 1 2 1 2 1 2
0 0 7 5 0 6 5 7 6 0 7 6 6 5 4 3 91.02 5000
1 0 7 5 0 6 5 7 6 0 7 5 7 6 4 3 89.16 4980
2 0 7 5 0 6 5 8 7 0 6 5 7 6 4 3 87.08 4960
3 0 7 5 0 6 5 0 7 6 0 7 6 0 6 5 0 4 3 90.73 5000
®T FEAEBRETRTELERRR 1) ARYEB&MT 4B 88 B, 12
Table 7 Actual effect with different repair FRIZEE” Z 2k 25 Fi B A g g 22 W ad Xt g
channel plans PR Ak 46 U2 S A R0 A7 0 R B IE RS T & 1R
bR MBI k1 ke g EACR RS EOR.
WS/ 3.6933 4.4572  5.3567 3.8189 2) i HEA6 HE 1 B 3G N, A A 45 1 A
al FH BE/ % 0.9102 0.8922 0.8750 0.9073 ?“%Bﬁﬁlﬁ”gﬁﬂé}lﬁ'lﬁj,T’féﬁ{@}ﬁ?ﬁﬁ%ﬁ‘]‘,ﬁf
25 7 50,8 TG B 405 2 38 5 1F 5 A7 SR g s DL Rliz F“ To PR IR TE 7 £ 9% 45 1R Tl B A 1
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S T2 45 4 00 300 26 16 00 3 AR 2 M i xR AR R 1R 5 28 T 5T A2 5 TR R 2R
RS PO LR, PR 0 1 U TR0 (1 e g e ELBTARIIL R PR AE R IR B CR

FLAT B R 3 0 P (L 78 4546 1 94 0 308 St 9 2 A6 SR T 25 R B 7 52 30—
PIER TR AR SN G INE  CEd eEE  R D
1 W R IS 7 A B R PR e pg b TRRA SRR RIE B L B A Y 1

RS AT 46 Pk PR A DR, ph 7 R 4 0 B3 4%

P s B 0 00, 46 AT R % 4 T il AW E R AOAAH AR, SRR E
FiE M1 T 0 P 2 A % 3 B 9 53¢ I T T e % FWBHE . BB 4 E T 0 SUHE R w3 B
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Optimization of carrier-based aircraft repairable spares inventory
systems under limited maintenance ability
ZHANG Shuai', LI Junliang', LYU Weimin®, TENG Kenan *’

(1. Graduate Students Brigade, Naval Aeronautical and Astronautical University, Yantai 264000, China;

2. Department of Strategic Missile Engineering, Naval Aeronautical and Astronautical University, Yantai 264000, China;

3. Training Department, Naval Aeronautical and Astronautical University, Yantai 264000 ,China)

Abstract; The repair capability of carrier-based aircraft is constrained by finite repair channels. To make

Palm’ s theorem and Metric theory applicable to the optimal allocation of carrier-base aircraft repairable

spares, the modified accommodative models of repair and supply channels under conditions of dedicated chan-

nels, general channels and hybrid channels were researched and proposed by making the sum of actual repair

time and waiting time under finite repair channels equal to the repair time under infinite repair channels based

on the queuing theory. According to the modified accommodative models, the mean and variance models of

two indenture spares in repair and supply channels were found. Combined with the application instance, the

impact of spares demand rate and the amount of repair channels on the repair time were analyzed. The applica-

tion effect of the stockpiles programs under the finite repair channels model and infinite repair channels model

were compared and analyzed. The applicable conditions of each model were given. And the results show that

the modified accommodative models are effective.

Key words: repairable spares; optimal allocation; demand rate; repair channel; carrier-based aircraft





