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Simulation research on radio frequency identification-enable CONWIP
control strategy for inventory of supply chain
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Abstract: Radio frequency identification (RFID) provides an efficient way to the innovation of inventory control strate-
gies. In this paper, by taking the advantage of RFID, we extend the original card system of single manufacturing plant
to the multi-echelon inventory network of supply chain distributed in global area. By using the RFID-enable electronic
card system, we realize the control strategy of CONWIP, and build the mathematical model of distribution network for the
control strategy of CONWIP. To validate the efficiency of the CONWIP strategy, a simulation system of a supply chain with
three echelon inventories is developed. Using this system, we compare the strategy with the (7, Q) strategy based on the
RFID. Simulation results show that the RFID-enable CONWIP strategy can lower the inventory level and raise the service

level effectively.
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1 5|5 (Introduction)
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Fig. 1 The structure of RFID-enable CONWIP control
strategy

2 RFID 1# §& ] CONWIP 5 B& (RFID-enable
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2.1 A IR 5 (Description and assumpti-
ons of the problem)
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Table 1 The feature comparison of the two kinds

of systems
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Fig. 2 The time point of each process
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(The mathematical model and the performance

evaluation indicators of CONWIP strategy)
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3.1 i EK#&(Simulation strategy)
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riment and result analysis)
4.1 SHUE (Parameters setting)
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Fig. 3 Schematic diagram for the three-echelon inventory

system of serial supply chain
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Table 2 Parameters of the simulation experiment

ZH HERT  rEEE EER
WIGRPEAT 8 8 8
BN AT AR 0.2 0.3 0.4
L DA S — —
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Table 3 The comparison of the total amount of card

to the operating results of the system

TR EE PR SRR BBAT AR A%

15 45.5 597 642.5 59
27 165.3 81 246.3 94
32 297.6 33 330.6 97
40 483.7 21 504.7 98

4.2 R 5 L (Results analysis and com-
parison)
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Fig. 4 The comparison of shortage quantity of CONWIP

and (r, Q) control manners
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Table 4 The average values and their standard
deviations of the statistical variables

e T

TR
HIE 43 /%
FEAERA  165.88 22.85 13.78
gamA=]

CONWIP ﬁ?%jhfmﬁa 115.56 38.63 33.43
RUBITRUA 281.44 34.07 12.11
WEE 9155 2.33 2.55
BEfERA 14691 25.4 17.29
Q) BRISHE 163.26 41.62 25.49
’ MOZATRAR 310.17 33.71 10.87
WER  88.39 2.46 2.78

% 5 CONWIPH=(r, Q) R &P REATEL
Table 5 The comparison of CONWIP and (r, Q) control manners

% SR 1 2 3 4 5
EEfERAR 165.88 170.91 211.45 280.08 469.53
1 4=

CONWIP ﬁ?%jquﬁ% 115.56 119.97 112.29 245.67 506.46
MIBITRHA 281.44 290.88 323.74 525.75 975.99

BROTIREL 15 17 16 22 48

FEFERA  146.91 157.34 184.33 100.35 93.63

(r,Q) BIRIZ 163.26  161.91 167.61 690.18 728.04
’ RUBTHA 310.17 319.25 351.94 790.53 821.67
BROTIREL 23 23 23 59 62
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4.3 Zre@iES R M1 (Simulation results anal-

ysis of multi-product)
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Z = S DU TR, A 2 B IR RS
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Table 6 Parameters of the second kind of product
ZH HIER R TR

YIUREEAT 10 10 10
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Table 7 Parameters of the third kind of product

WIGAPEAT: 6 6 6
PRI EIFIRA 0.7 1 0.5
XA 7 N — — 2
iRk AE - .
MELVAZARITE 1

(r, Q)KIESEL (9,8) (8,6) (7,5)
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FAFBAR A A S G847 A, I RERS TR1E 4
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CONWIPHE ] S 75 22 7 it 175 150 IS 1)k FH A% S A
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5 %5WiE(Conclusion)

H T CONWIP R 4t idi FH T 58 32 1) B H R 5%,

R AZ 22 R S A O, BT DA SC R B AT T
RFID{ERER LN SECONWIPTEHI R 45, ARTE =2
17 4 B B 1) HF 05, 2 57 T RFIDE ¢ fICONWIP
| SRR A AR B SERR R B S (r, Q)
FEHEAT LR, B8 E T % T RFIDAY G FICONWIP
| RGAE— € &M N R PRI AT HL R
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Table 8 Simulation results

Fnl g ST Wi bRz
FETERAS  380.74  35.38
Pl CONWIP Bk 29520 74.69
I RIBITRA  676.03  70.15
WE% 91.71 1.65
FEfFINA 44043 38.38
PFh (r, Q) BRI 309.75 72
I RIZITHA 75018 69.65
R 87.47 1.73
FEFERAS 63759 64.52
354 CONWIP @%?%fﬁﬁi 420.25  53.54
T MIZTHA 1057.84  86.63
WX 90.28 1.53
FEAERA 669.63  70.31
3Fh Q) SRR 46319 85.84
7 i ’ MIZATHA  1132.82  87.13
R 87.56 1.75
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