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Abstract

Addressing the multi-variety, small-batch production paradigm and prevalent resource allocation
challenges in discrete manufacturing, this study examines a discrete assembly production line at an
enterprise. Using Plant Simulation, we conducted simulation-based optimization of resource allo-
cation for discrete production lines. A simulation model was developed with inputs including pro-
cess flows, equipment takt time, and operating hour constraints, calibrated to production capacity
targets. A systematic resource optimization strategy was formulated. Through analysis of equipment
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utilization rates, warehouse capacity, and manufacturing variability metrics, a full-scale discrete-
event simulation of the production line was executed. This enabled resource configuration refine-
ments under specified capacity conditions, providing actionable insights for production line plan-
ning. Ultimately, the framework guides discrete production line design and evidence-based re-
source allocation.
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Figure 1. Assembly line layout overview
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Table 1. Production line equipment and basic data

F® 1. FERREREMBIE
B AR REE(E! S (NIAE -6 YURLE e T2 AR HE S Yzt [a)

w1 30 s/F 0 B 5 10% 5 min
Wt 2 20 s/F 0 B 5 10% 30 min
w3 50 s/F 0 B 1 3 10% 30 min
w4 20 s/F 0 R 1 5 10% 20 min
w5 10 min/# 1 R 2 5 10% 5 min
W& 6 20 s/F 1 R 1 5 10% 30 min
w7 20 s/F 1 B 1 5 10% 30 min
%% 8 40 s/F 1 R 5 10% 30 min
w9 10 s/F 1 B 1 5 10% 10 min
W& 10 30 s/F 1 KL 3 6 10% 30 min
w4 11 20 s/F 0 B 1 6 10% 30 min
w12 30 s/F 1 R 1 6 10% 30 min
w13 30 s/F 1 R 6 10% 30 min
w14 10 s/F 1 R 6 10% 10 min
w15 30 s/F 1 B 1 6 10% 30 min
W% 16 0.8 m/s 0 ESiF e 6 10% 30 min
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Figure 2. Material handling task process
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Figure 3. AGV path planning
Bl 3. AGV B2 X

NTATERZ R B NITEIETE, UE KB, RAERIKHRERE, N F %R SLbrE s
N T3 .

2) AE5A Rk

B RS IS AGV IS5 5 N gk tss, BEAE-LEHE 2 6 AGV & 8 ML, AR AGV
FTN& B AT RLIX ST 5. AGV ARSI AMMIEN: —RE&RY S AGY BIEEAZ)
B MBS R ENRAEBGERATES: —R IR IEEAN T B R, W N TR A A KR BT
BHMES . NN Tz, A fR AT RS N HA R E e i, Hiks RN Tig
T .

3) AEEIRK

ZIRT B WA= ) L LR A, AGV TEZF LR st siB8 5 720, BT AT ELRE, (T
%A UG SR N B AR AT % K (Table). RFAAES A Status JEVE, MR IZZATS LGS T REMN,
WS FE P (Method) 55 &G 25 % 25 A1 45 IR0 3T Status {8, 7 H &N R S A MBI 2 12 46T 455 kL. 24 AGV
FRdEE AU, BITER& T RFMAES TR EPATHIES L (Table), N TARSKIKPATRIN], TFH
VR o

DOI: 10.12677/iae.2025.133059 493 s 5%


https://doi.org/10.12677/iae.2025.133059

PN

4) fE5PAT
AGV (B4 PUT B NRIEPATAE S REBUE S TR IKAT, & AGV R TATE IR, W54
RETAERCR TR, Bk R RBUERIFEGE, HIZ R BOR T EHEMRE, AN TATS R,

2.2.4. FEERERINE

¥ BRI T EREEHEE. PR EEEE. TIEMER. B8N, WREES R ms T
FHTETALE R, BUE13FI3E T Plant Simulation 801 F B ECR AL P2 20 BRI I 4 s 2
PELE T AN S EAR K G R G R UK 5 R

=
-

-
-

=)

- Y :35:..3;“
=y

Figure 4. Production line simulation model
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Figure 5. Mapping relationship between production line equipment and simu-
lation model elements
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Figure 6. Simulation model for zone 1
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Figure 7. Equipment utilization rate in zone 1

E7. X1 SigafAE

W

%")
RRE o Eog RRE Ehg

¥

B 7 TRAEH, X3 1 %% 4 FIHREIE 95%, KIALT T/ERE, UGRS3 &K A %4
W% 4 SRS, RIZA R T RS L p. W& S FeRe IR s, WM H RN 4.38%,
RWAHTHEGFRE 4 L, YWEHERSE FHERR, SEW RIS, FIHREC. PO L5
SKIIF, SIN— 6 B& 4B BHATOIE, SGNE 0 BRI 8 FiR.

[FIRELLES A B R BRI RN AE, IEEMW GRS 41500, Xk 1 A2/ 58 i K24 30
ROAFRIAE 8 /M), FHELPR G WA 4, FREREIEIETIZ 40%. 155 MF T & AR A 9 s

HE 9 mra, M3n 1 Gi& 405, SNRSWRARS GRS, SR BT RSN, ek
HEEINTR, SHORAS 3 TAER RGN, R &FIHZEE T 90%, oA 7RI, [FR g8 m
T 1 6&& 4, WEBRR 4 FHEMINET 80%, M= R IRH ERFE o

TEEBU =, & TR VEHATRAT, AT = R = 2 045 1 P A R By, S BEAC E & A
FEV A IR L R DA R IR I PO I i sy, (R TR - P AR, AP HAR N =N AT

DOI: 10.12677/iae.2025.133059 495 s 5%


https://doi.org/10.12677/iae.2025.133059

PN

T, Rei A RE ) T s MR O R IR R IR E -

\

,.,..«,..44..A.._‘..A.-—.g‘._.‘»-.u‘—.»«...«

Figure 8. Optimized simulation model
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Figure 9. Optimized equipment utilization rate in zone 1
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Figure 10. Simulation model for zone 2
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Figure 11. Equipment utilization rate in zone 2
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Figure 12. Equipment utilization rate in zone 2 with 2 AGVs
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Figure 13. Equipment utilization rate in zone 2 with optimized scheduling strategy
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