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ABSTRACT

The independent study presents a method for measuring Overall
Equipment Effectiveness (OEE) using an Internet of Things (loT)-based smart factory
system for an automotive parts manufacturing facility in the Eastern region. The IoT
system was integrated into machines controlled by PLC systems starting in 2022.
Data collected includes production plans, actual production, real-time machine
status, production speed, downtime status, operating time status, image names,
production numbers, machine performance, quality rate, and efficiency rate. These
data are analyzed to determine OEE, stored in a database, and displayed through the
loT network.The testing involved. installing and connecting machines via PLCs to
analyze OEE and store data through the IloT network from 2022 to 2024.
Enhancements were made to increase machine runtime and operational
performance. The OEE improved from 67.1% in 2022 to 71.1% in 2024, reflecting a
4% increase. This improvement-is attributed to real-time monitoring through the loT
network, enabling prompt detection and maintenance of machine emergencies. Over
the two years, production efficiency increased by 4%. The target for the following

year is to achieve 75% OEE.
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AANANIAINNISRULASDISIELNTTT 2
Availability = (Loading time = Downtime)/Loading time x 100 2)

Performance 8 UsEanSA1nnisiutaIaslseansainnisuds anadle tesain
& a A A 3 ° 1 P v a a 'y
Speed loss ABLAULATEINAILLTINING NI LTBIRINNLAULAULATBIUIRTINYL TUNNS
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Performance = (Cycle time x Actual outout) / Net Operation Time x100 (3)
Quality fio §M31AMAIN AMATNVBITUINLTING S IAFIauNISN 4

Quality = (Actual output - Defect)/Actual outout (4)
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VIOLAIEBANITNAN karnINABIN15UTUUTIA1 Quality Rate 15dadngIe1uan Yield losses
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80% luvauedipn Availability waz Quality Rate Ssauviniy wagd1miunisliunds
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2.3 Sumafiinvasasmwaslulsesnugnavingsy

lloT %39 Industrial loT #811910 Industrial Internet of Things A® msdeuse
\PesinsuarszUvRsEmMn I AuBumesilnilefiaztnendeyann g Ussinana uaz
Anziifiefiavinuszavinm, uNarEaLazana 991

Things Tu Industrial IoT WJuadesdnsaififiesdusznoududuwes, Actuator,
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Manufacturing Data) 1nlifiefaguSulsanssuiun1snanlig, IUsednsamnienandnd

WL UkazUSTndnaNlgane

Data Processing, Analytics, Business Application Integration,

Automated Processes Database

AMUIENaUN 3 1ATeas1eiugIuved lloT (loT infrastructure)

On-premises Server

lloT Gateway, Edge Gateway

(fian : https://mall.factomart.com/what-is-industrial-internet-of-things/ , Factomart)
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Sensors Wag Sensor-Driven Computing
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Intelligent Machine Application
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Internet loT

Google Drive Data Studio Other Software
Power Bi Dashboard

Stamping Line t
Internet
Press Line Gateway
Data

Hardware

PLC Robot (Automate) oG Computer :.)’.asl'!hm_ird
sy file onitoring
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/ AVEIQUE DpEEu / bledk DOWI

Status
machine
real-time

A OEE
verage -

A (Availability)
P (Performance)
Q (Quality) —

Part Name
Part No.
Part Picture.

Status working time.

Status downtime. | o . @ oa " » o

Product Planning Product Time Die Change Product Speed
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nseenuUUTuREUSIRy Flow Chart nsvisuvesuansta OFE veuaTasdnglatl
WAMLUU Real-Time il
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#199)-N159gAN 1 TNARKUUNSE U T Ui lraS sednsugantsvinay a1namniiea i
flnsanamgiuud axdosgrldiduiieludune OFE
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_ Production Actual (Sruaufindnls) nandndusdildenunadsiuuwile
aunaniimuslunundniiney Tnenandndildeenuniivinedu du (PCS)
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- Overall Production Summary (B199LEAINALBARNTULNITHANIAYTIN)
wananatayanuieqvedlatnnds Wy nandn Ussavsnin veade naigyian Buq
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Prunfnsaasaludiuesesdnsmduriutududiu Wousds PLC W1ssuuAIauneduwmasiin

VYDIATINAIRINNUIZNBUN 10

How ta Thingwon: work MAT Comeny
»:- thingworx (TW Sever/
G Company Sever) |
= i e ury e

|
g ’ S - (KEPServerex/ 1
: Connéct \| : S kepware | remet gateway) | 1
-8 -Machine Ll
v -PLC

v xaanmsnwauawmmsannsmumma HMI (B) vimaniu uu-zm

muau Main Control wa4iAsIEng.
;
i
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ivlelplwic)

AwUsznaun 8 daniswenleadaunsenitgunsaliasiasesdnsiiananinasyuu OEE

Machine Protocol /Converter Processing /Data Logger Dashboard
(Hardware) (Program/Hardware) (Program/Saver) (Program/Hardware)

(Mahine) | MProgram/TAG) Program | o D01 User / /
kepware (Platform) Monitoring |
erverca thingworx |I'IDUU‘ (Computer/TV
Input Output | Dash board)
P ”‘ User experience
- -
g < g
£ £
g 2 .. 4
& TW Server | = p. \
s Data l
Press line center The Future
output -
P e ‘ (Pull data)
DB Server
Sever Network Google Drive Data Studio
Power Bi Dashboard
Other
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Down time (%)
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