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(Determining the Current Spare Parts Level
in a Dynamic Environment)

Abstract

This article develops model of the nonstationary state behavior of the multiechelon
spare parts provisioning systems. This study 1is concerned with a problem of
determining the near optimal requirements level of the spare parts, especially
Concurrent Spare Parts{CSP). CSP is supplied with the procurement of new
equipment system, and is used to sustain the equipment without resupply during the
initial coverage period.

We consider this situation as a multiechelon inventory model with several bases
and one depot. And we assume an equipment system which consists of many types
of parts would grounded if one of the parts fail. Also this multiechelon CSP problem
is considering the nonstationary poisson failure process and nonstationary
exponential repair process in a dynamic environment.

We develop an efficient computational procedure to find the near optimal number
of spare parts minimizing the total expected cost, while achieving the required

system availability. Finally we present a simple example of suggested method.
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4714
M(K) =dy (k) Xh(k) X gy

i)~ ex -1 _ -5
Kl(]) CXD[ le(j) ] e ,
Il(k):RU(k)[lvKl(k)]:5(1~e‘”5).
webA ZF A, 71A], ofF)lA FEdiy] &

8 tE 2o
E[B,(6)] = 0.97,
VarlB,(6)] = E[B,(6)] = 0.97

ET0,(6)]

6
k:ezs.ldl(k) X h(k) % (1-a,(k)+a,(k)B (k)
= (06 x05)+(0.6x05)+(04x05)=0.8
ELD,(t-Z\]

=m0 I1 e Joc-e " )1x05
=058
29 AnFEol 09 o F X
& thgst go) T,
ElV(t-Z10)1= ElV4(3)]= E[D14(3)1=0.58

FAe gt 4t

<FE 1> ¥ A 22 1Y

A1) 0 1 2 3 4 5 6
A 7F ¥ 8 AL ZHh(L) 100 600 600 600 600 600 400
<E 2> RE AR
= j 7] /—q )\E] —,g,)\a 711] ')"E] 7‘5}/\31 ZF—/H
b B el I R e e B B e
@ | e Oy | i) | Ry | Reen | G (@)
1 867 0.00100 0.50 0.00 5 10 3 1
2 355 0.00050 0.17 0.00 10 20 3 1
3 884 0.00014 1.00 0.00 20 30 3 1
4 1789 0.00020 0.70 0.00 30 40 3 1
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=E[Vy(set-Z)1- 11~ ZP(k)]
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=E[V(sot-Zg)*1-ElV(syt-Zp]
~E[Vo(se+r1t-Z))
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ElV(LDI=EV,(0,3)]-[1-P(O)]

83} gol B %

=E[D,(3)}-(1-e**)=0.1399
E[V,(0,3)%]

=Var[ Vi, (0,3)) + (E[V5(0,3)D?

=0.58+(0.58)%=0.9164
E[V(1,3%)

=ElV15(0,3)°] - ElVo(0,3)] - E[V5(1,3)]

=0.9164-0.58-0.1399=0.1965
Var{V,,(1,3)]

=ElV 5 (1,3)°] (ElV,(1,3)]°

=0.1965- (0.1399)*=0.1769
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E{W,(6)]
=E[B{(6)]+ELO(6)]+E[V,(1,3)]
=0.97+0.8+0.1399= 1.9099

Var| W, (6)]
=Varl B1(6)1+Var[0,(6)]+Var[V,(1,3)]
=0.97+0.8+0.1769 = 1.9469

o%(6) _ 1.9469

VMER(6) ==y = T 9099

=1.019>1

A $abg olgdted EFE 19 disl VMRS
T At 18T AR J|Ee FolyRE Hrh:
The- 7} o] Negative Binomial ¥ X ZAlstgict

Pr(B(6)-k)
_ r[’“ VM%%)&] [ VMR(6) -1 ]"
k!r[___M_,] VMR(6)
VMR(6) 1

~ABY

< VMR(6) VMR(6)-1
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B FREEE 100%2 A5t 93 AHSES
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g 3% 5 .

[ 1):.5um(0.135606).sum(0.406547)..sum(0.677218).
sum{0.857484) ==> stock(3)

[ FF2].sum(0.267135).5um(0.619754)..sum(0.852482)
==> stock(2)

[H-%3]:.5um(0.658362)..sum(0.933558) ==> stock(1)

[H-F4]:.sum(0.563268)..sum(0.886584) ==> stock(1)
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(867 X 4)+(355 X 4)+(884 X 2)+(1789% 1) = 84457} %
W, o]3lo] 27} 7hsafelth

gl et 27 FEelE o183t @A 49 5
E FY8tt wA & AREAY 94 44Me o
ol #7F AR €IS ¢ F Utk oo
9A 58 Hi drl BERE s

o8 <X 59 & EAHE durh

mekx HA RET FHES B84BT R E 1,
2,3, 48 471 5,4, 1, 1A% Fujsic),

o

<E 3> &7 e A AHA (1)

e A nE 28 @ A SN o | 2B
T NEFE | FENNFE | AANAFEQ | P@QD/e | T | RE AgeE
1 3 0.857484 0.947527 0.668556 1.15x10* 4 (.857484
2 2 0.852482 095483 0677699 «32x10" 2 *0.954883
3 1 0.933568 0.991073 0642299 6.76x107 1 0.933568
4 1 0.886584 0979375 0.668346 556%10° 1 0.886584
A5 T D0605024 @0.677699
<E 4> 27 7bed HAA "2 (2

o | @ VE &8 17} S7h sg | B8
b N FE ENYFE | AANASGE AP(G/®)e | 7T | RE NgeE
4 0.347527 0.983508 0.804808 43x10” 4 0.947527
4 0.98%675 0.997596 0.782361 253x107 4 0.988675
1 0.933568 0.991073 0.823184 6.76x 107 2 0991073
1 0.886584 0979375 0.896516 55 %107 1 0.886584
= | @0.775365 ©0.823184
<FE 5> AAE HE s
A A s & BE AIFE HY 292 238 A
4 0.947527 5 0.983508
4 0.988675 4 0.98%675
2 0.991073 1 093368
1 0.886584 1 0.886584
0.823184 0.804809
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