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Dynamic Modeling and Decision-making Method for Equipment

Spare Parts Inventory Management

WU Fan, ZHOU Yongtao, LI Bowen
(Rocket Force University of Engineering, Xi’ an 710025, Shaanxi)

ABSTRACT: To solve the traditional problems of spare parts management such as unscientific
pro—curemnet and unreasonable inventory control, a discrete dynamic model for small scale spare
parts inventory management was proposed with the consideration of the insufficient volume of
small scale equipment spare parts warehouse. In the proposed method, the iterative least square
method was used to identify the parameters. Furthermore, the optimal decision-making method
for the optimized indexes was put forward. Results of case study showed that the proposed meth-

od can adjust the inventory amount dynamically and reduce procurement and management cost

significantly.

KEYWORDS: spare parts inventory management; discrete system modeling;

method; optimal control

W& PO, AR HLaR B A i 7 H £ 5
2, T BERE. R R AR R
Tr@ e, & & rFRCER . B YK, &
P48 B B AL PR B 7 SR A 23 6 R GE 75 an JA 0 o
A R SO R, A A RS A BEE
WEFEARZE L R e ™™ o 1 2 PH A B 0 AN 1B 4 il A
e, HH R B A A T A R D B A R
L PR A L AR IE IR ANIH, PRIET 5 1Y
IERIBITHRE, AWk m s SErE, geedt .

W HE. 2024-04-02

least square

RPN e, BRI B,
1. W R Be (65 6T HE AR
FIAFEH MG, HESATB, WRFID#
AR, LG IEA R fErmmA R
R BEA FPATCAF HAR, A0k 2 548 4 ¢ B0 I
], $m TAERCR, B e, fRan 7 6
S 249 A7 i 3 DA D7 VAL R R A AT, IR T
B ETORE, NP PR AT A5 B AL )R I
1T R DR TT S

E—EH. RJL (1988—), B, WLt AE, FEMNFRSEHIEYITL. E-mail: 346739576(@qq.com

SIAMER: R, UK, RS0 AR A BBl A A S SR AT AT (). KT TR RS20, 2024, 38 (3D 88-93.



2024 4F

R, S A PRI B ) A S PR AT 89

FUAT, AR Z /N BE Y & 1F G S SRR TN T
P FCm i A, A s Rl A
B PRARE RN G BLAE (0] R, XN A
PR PEAS B, IR AR M 2 R R R,
SRS BRAT R A 5 e AR eR K, T B R TT
BT O, e 2 S X A Al T R
AIEAL, 32 TH A BRAE filf 2 8] 2 & A £ B A
EIEREY NIRRT, #T—EH
T TR i DR R o SR T A7 fi s 18] A BRI
— PG W BB A TR, XA R E O R AT
o S5 R AT RENL I B 5 i 0 i R A
A Ak A J 0] D B 6w PRI AR AR, BT R A 4R 48
HF SR AN AT T 5

gi b, ZRSORE 5 1R AE BHLER SR T TR AL A it
PLPE R, B2 M T — B X a5 18 2 45 B 1Y 3
BREBEERE T,

| REEHEGFEEARAFHTER

BT T A o5 A AT R G BRI B
Rtk R A s, B MR s IR R
SR AR RARMCAEIE L b HAR DI RE, DT At A6
Jrik, LB &R ARG B R
TESCHERR b, pEHCE B SRS Ok,
i B 0 B S RO AT AR e B, AT 2
P8I A S I o
L1 REFHEFEENTEIINGE

& UHE AR GERE 8l i ge it A 0 ORI R
fRE:
(D R, BIEEIEAPR . PR, M
RS R, TR R AR AR
FHHRIE . Wy s IF o255

(D AFEARE, BiEAK. FEA, 25  A
VEEAL . THEEEAAL . AR AR IR AR

(3 HPEFE, GBI, FEA ST/
B HERCE . T AL, R o
(DA

PR AR B B SRR 5 R e -
hfg . BEALTNIRE . AL E BEIRE
12 kEsHEFEEIRENTHEE

F T8 PR B SR W SR ) A R L
I HEOR BRI TR e R GEHLE A Al b, HoA
FH S s BRI RE . NI, SR B A
BRSNS RGEHAT Sh A AR

PLEE 7 Hr

B A A B R AT LU AN R B #sh A O B
T g
z(k)=Az(k—1)+Az (k—2)+ -+
Az (k—h)+Biu (k—1)+
Bou (k—2)+ - +Bu (k—h)+
Cie (k—1)+Cre (k—2)+ -+
Cie (k—h) (1
A 2 (B)=0z(k), z(k), -+, 2, (k)" TRHE k
A& uw(k)=lu (k) u(k), -,
w, (k) "SRR E R n MG ANER R e (k)=
Lei(h), ex(k), +o, e (k) I FRIRE k Ji n Bl & 11 1Y
HPERGR Ay Ao, oo ACH O R B, s A
n TP R A R BG5S U n A A 1 A
BOEIALE; By, By, -+, B WATERE, £RY
A n 5 5 B9 RO 5 D s B8 n b &R
ANBEHEE; C, C, -, CHMERE, %
715 G n A R R AR S D0 S OR] n B
PEAY H RO AT
13 EFSHSMHEHEEREITM
TR FF P E RGBSR, 35
S (BN EHREA, Ay, - AD BB RLRS
PIFAARCIR S, DT X O fith 2R G0 4 B At IR 2 kA7
AL
AR SRR/ R B HATSHOR . %
AR /Iy 3 12 T 85 R R I A1 S (L 1) 52 00
AT 3% B SRS AR ) Al 1145 2R
AR /D AR TE R E B RS Ktk mIA
[F) R AL SRy — S IR e /s 3 ) L, i e 1 AR
KB KSR BB ZTED, REEE
Tt 2 = T O A, AR e AR SR R USRS
K LA 1T U 5 A S — AR RAL SR A T I A
T 28R 0 i AR — il iR
e,
o o p ZENE S AR, B
Elv]=0
{E[va]R
Krp: ORFME, RELENE,
it @, KL (D HEHRKX G W
y 2=V
T EL R 2 i R N P S A i AR
AR ER A &, PER A 0 i, SRR AR
CHREAL, As, -, Avo



90 KA T AR AR

038 B 3

z=z (k)
x=[ diagA, diagA, diagA, 1"
H=[z(k—1) z(k—2) z(k—h)]
v=Bu (k—1)+Bou (k—2)+ -+
Biu (k—h)+Ce(k—1)+Cre (k—2) -+
Cie (k—h)

3
X w RO R, Bk R EU0E MR XT LT
R HAEMWAEREE, R Aidatz (k—h)
ZH AN .
Al HEVA, XFx B4k 2 ol AR AR
£=FE[x|z]
FE ST P 5 2B M
M=E[(z—=x)(x—x)"
A xE o P PUIAE o 25 RN RN S 56 R &
AT, A
xZE[x‘z,E]
fETHEREFE bR N
) =3 LG M (= %)+ (2= HE )

T"'(z—Hz)]
A TR
H, 25 R AR Al )
x = arg min J
s.t,z, M, H
SRARAGTHE K
x=%+(M'+H'T"H)'H'T"(z— Hzx)
)T 3 T 3k AR R /N 3R VR 1 S O 5
AR E R B SRR 3, sk
it i RE A, Ao, oo, Aso
AR /N TR RE S A RO T R G il R AL
T PEAF AR S FEAT VAL o 43R 1 1 AR B0
N A B W R I, A T AR, R
SR AR PR R AR

2 REEUHEFEEMILRRR

AT T K 2 o A A5 B R SR I A ) R 2 45
SR PR R R, SR T Z AR B R B
A R TRDIR 2SI 35 50k, 08 05 ML Y e L 4%
5

TEIRAT 26 45 98 15 PR A A SRS i, Ak 3
TRCR . T — I E] B BoA MRS R SR, 2
B P A B 55 24 ] B BEA P22 ek IS BE 6 R A

PREESR & 3OV 1 PR AE i FE DR, AT R
B AT BB |« AE 0 A R P AR 5 7 PR
W A AE B RS, Rl TR R G
SEHL

21 BHEEARERMULIER

h LA E PR DI Re, HEAT A0 Ak
(D Fh+ 1A nFp& AR08 5%k
P& AT A A B AT OG5 () AU IR kR n 4%
1 B 4540 A PR R 55 |+ 1 n b AR 1 45 1R 5
HEREEIR s (3D AU RS & JE n Fh& 10 1 o 2R A5t
X5 |+ 1 n g A 1) B PR 5 Y 5 )

AT A b+ 1R & AR Ak 4mT DL n T Bk
ARG IR
z2(k+1)=A (k) z(k)+B (k) u(k)+

Ci(k)e(k) 4
E S

Bi(Ek)u(E)+C(k)e(k)=M (k) w (k)
K: M (k) RHEAFERE, w (k) hEAER.
M B (k). C(k)fMe (k)REHAATFI, W A&
CINDE 3L )
w(k)=B (k) '"[M(k)w(k)—C(k)e (k)]

(5)

AT AL 48 B F4 1 hy [R) s 2 A7 it e S A T

BIFEFR, EALPEREFE A5 T LASE A

J=1+1 (6)
K J R A AR AR, S R A B
HIFE bR o KL bR 1 Sy IR AL T 2

JI:%Z'V(N)p(N)z(NH

LT Q (k) 2 (k)]

L= LW (k) w (k)]

2 4
K. P(N). Q (k). ¢ (k)T ITRANIEE
EH
AR AL AR bR B B /MBS, SR A AR AT e
WARVFF S B, O A 5 7 it 00 e
AN ANJERFE A e ik, B el ok
22 BHEEAKER KR
FE (6 IR, RIEBRGEH
WL s T PR 285 81 15 B3 SR A
w(k)=—[G+MKM] "M KAx (k)
= (5) Al



2024 4

RN, e BRI EAAE WS SRR T 91

u(k)=B/(k)"'[-M (k)G +
M'KM T'M"KAz (k)—C,(k) e (k)]
Krf: KNRGESH.
I - L NS S
w(k)=lu (k) ua(k), - w. (k)] JE, PIIRIGEE
ke JE n R g AR A LA PR

3 EEFUHEIRFERERENK

3.1 MR &G

g T IRAAS SO T A A A PR S
AP RE DA /N B2 25 28 1 B R 401 3 AT R
6 B —AF Bf 6] S SR AR AR A, I WSCER 1 AT B R Al
FHERRE N BIAE XTI, &SR
GEh I X A R B RE T M ER TH R . T R UL
BJE, AT BN &S PR G0 B 2mscR,
PR SE 2 R R B B o LA A, SEBR R el ik
BN AR,
32 EHFEME

Bifi AL 3 e T DG 4% vl R 108 0 R I B A% R
ar A& IEA. B CRD 3R &A1, 4051
JEoR  PEECRE . ARSI . R AAECRE L
FEXFH . P B G AT X A AT, Hirh, B4
KA ERRSE, MOHABEHTZRS.
321 ¥4

HRAE H & 2 rh bR oR, A3 Fras
EAL B CR2A P 5 W B ) 22 A6 OC & an &l
1R .

10} &1FA
Sﬂ
O,

20F
i\t #1B
w0
R of

4| PiRe

0 28 48 6F 8A 10A 127
A
Bl FEIMEGHHNHEREBSHNEXR
Fig. 1 Relationship between the outbound quantity and

time of three kinds of spare parts in the first group
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Fig. 2 Relationship between the storage quantity and

time of three kinds of spare parts in the first group
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Fig. 3 Relationship between the inbound quantity and

time of three Kinds of spare parts in the second group
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Fig.4 Relationship between the storage quantity and

time of three kinds of spare parts in the second group
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