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ABSTRACT

This thesis presents an integration of SIMATIC IPC127E loT gateway into a
programmable logic controller (PLC)-based production system for real-time monitoring
of production progress, major device operating statuses and diagnostic data, and
overall equipment effectiveness (OEE) by using augmented reality (AR) technology. In
order to demonstrate the feasibility of the proposed integration, the production system
consisting of a PLC modeled SIMATICS S7-1200, an infrared sensor modeled GAODE
E3F-DS10C4, an inverter modeled SINAMICS V20, a 3-phase motor modeled SUPER
LINE, a digital meter modeled Power Logic™ PM5300, and a touch screen modeled GP-
4402WW is used as an illustrative case study. Three rotation patterns of the motor
controlled by the PLC are emulated three types of the ordered products, while a time
period of 20s for running the motor rotation is emulated one ordered product. In case
of emulating final product quality, a cycle board coated with 12.5% of black color and
87.5% of white color is attached on the motor shaft. The infrared sensor is used for
detecting the cycle board color when stopping the motor rotation. If the logic sensor
output is ‘17 when detecting the ‘white’ cycle board, the final production quality is
emulated as ‘Good’. On the other hand, if the logic sensor output is ‘0’ when detecting
the ‘black’ cycle board, the final production quality is emulated as ‘No Good’. In
addition, the digital meter is installed to measure the major electrical parameters of
the motor, and these measured values are sent to the PLC for further processing a
motor diagnostic function. The touch screen is employed as a human machine
interface (HMI) for setting the type and number of the ordered product as well as for

locally monitoring the specified parameters. The loT gateway running the Node-RED is



installed for data transfer from the PLC to the Google Firebase cloud platform. An AR-
based mobile application is created by using the Unity, Vuforia Engine, and Microsoft
Visual Studio 2017 for monitoring details of an interested target, which is detected by
using a camera of the mobile phone used. The defined targets for AR-based monitors
include not only the motor but also the PLC, inverter, and digital meter, which are
installed in a control cabinet. Moreover, the created mobile application provides the
function to allow a user for entering device failure and troubleshooting guide on a
Google Forms to record as historian data for maintenance purpose as well as the
function to test the device availability when starting up the production system. The
correctness of the created functions of the proposed integration was experimentally
tested. The test results confirm that the created functions are in good agreement with
the requirements. However, some experimental results are uncompleted because of

the COVID-19 pandemic.

Keywords: 10T gateway, AR technology, Monitoring, PLC-Based Production System
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(Rosemount™) §u 702 Tddnnarefduyalugadisou-lsleda (Lithium-Thionyl) a1u13a

nonwanuls faguil 2,11

JUT 2.11 farSansradamesuuuliany Ju 702
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2.2.12 TIA Portal V15 [11]
TIA Portal V15 1Jumavsursdmsuldlunisiusunsuiiioniununisvineu
= =~ = ' =~ = 1% oAa o & v A
Y0eMiead ansaieniuresiweadnldlamuiuniieglulusunsy uaglidnluseuuisy
Wawnsuliduneituargaauaiiioldinu lnelusunsy TIA Portal V15 fildlunisiliauuan
s a & QA ddy o/ a va a s a s
RB3LDAIUANTEUUN NN UUN U IUAKEAT UseeSussuuU Ui T Iulad 7 wagdulaad

10 78 64 9

2.2.13 GP-Pro EX
GP-Pro EX fig #an#iuIsd1msuasians finiiieniuaulashanInaved seuy
a o 9 = I3 - D2 Y o v Naa
mswinlunthasvivaniuuueudulelsmaeliiefunisduiuvesldnu lagdisnis

aelounsiniaiavugendwasiudmihverivnsulivalsdemia loun geadvse uwau

=) = -2

2.3 walulaglelafinazszuuaanin [12]

waluladleledl wie duwesiinuesassnds (ntemet of Things: 1oT) 1Jun1
gunsaldiannsedndsing q arsaidoules wuduiin wazuandsudayadulafog
a s & Y v = & o v ) v ¢
dumesilnlaglidesdoutaya nmsi@enlesdyiliainisadenisrivaunistdaugunsal
a a a & 1 4 1 A 1 a § @ = a [
Blannsetindsng 9 taanszeglnamiumariedisdunesiin luautniadenlsenisldeu
gunsalBldnnsedindsing o dhunnaeietieduwsefiladidumsldnuiu q uansisainly

a A fa & a & A | %) & =~ =

afnvigunsaiBidnnsetndiluiissdenarlunisduazuansdeyavinuy lnamalulaglaloed
i 3 peAUsENOUNAN A

1. @919 9 (Things) Aiv aUnsalNTIT1slunISWouse (wuuldaevsauuulians)
\aginTaYneindeuinendy

2. 1A39%8 (Networks) Ao AR1EAULILADTNUINYBIAM AT NI BINALIE L
Wouradwee lWdsszuuaae
3. 53UUAR1IA (Cloud) A LisHassverlnaluAudtayanvitntnlunissiuwag

udayavesnaueiliogrslasnsie
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AumaSiunnndsot N l ek td] | SEUY
(Things) L (Network) &) (Cloud

ssuulfiiiinns (Operation System)
ARM MBED 0S5, Node RED, Windows loT, Brillo

seUUfUANS

{Operating System } @‘

sruuuftiengs 14ane

Sruulftangg 1iae (Wireless Protocols)
Bluetooth, 6LOWPAN, Wi-Fi, LORSWAN, SIGFOX, 3G/4G, Thread

. aunsalluga
(Modules)

( Wireless Protocols ) AT PRSI

Aonwonatosdns
{Predictive Maintenance)

 sauAdEns
(Operating Systern)

|
: aunsalrdandawmiasn wivudnsdudmnosiun
I Mnnwmnﬁ i (Gateway) (Service Providers)
: "l | E‘:‘d&n
i I PP ——— ‘Amazon Web Services
| - = 1 Microsoft
i 3 i -\ aunsluaa
"B Modules) ﬁ r—
({Data Centre)

gunsaldniudona

doxavuinidin - & - - Hoyawunine
(Little data) ( Big data)

Ui 2.12 anndagnssnvesteledi

2.3.1 laladitnniag [13]
loloiinaad (IoT Gateway) A® suUnsalfidnd1uainnsalunisidouse
wereiiilslaneamstudrsety Taglunnigunsallelefinanslunauiussuunis
nAnuuiiugui ueadiitolddnsudunsdanw dldgunsnllelofinanduasui sndiuud
(Siernens) 51 SIMATIC IPC127E Tun1s¥avilnedanwaztdulefd (Industrial personal
computer: IPQ). fin150onuUUNIsgAaIvnsINALdsuss Svuradn Sunanrosuuuuile
(Open platform) vilanunsalda1msun1sTIvs Uszmamauazﬁq%’agaiuamwLmﬁauﬁ

THlunmsndnlaviun daguin 2.13

U 2.13 leledinnnad §u SIMATIC IPC127E
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2.3.2 15099 [14]

L3105 (Router) A BUNTAIABUNIABTNYIIMUITN AUN A UN WAL ES

[ {

o A a o A v A
WLWNLNA (Package) TosaseninanIavignauiinnesluduniediguaenieiidenis el
wienatoyadunndunIamile sumeszeudeyauennsalulianaiiefuniaiani
gavinuua NI IMuAdUN19eay aiveds oy aannaunielufisuatenandenisla

gnéies nelumsiteuselelefiinand dldisunesveusmiii-aed uneslnsd (TP-LINK

ENTERPRISES) §u Archer MR200 ffaguii 2.14

‘ i"' »~ ». { '_’V_‘ _\'»{ ) ‘
Qoo 0009~ e MEP' '" 90

B
A 5 e °e

4

0 tp-link
1

X X X AR R ‘\9(,Qtnrnq\‘
80000L000Q® ( @O ','..\\

Ul 2.14 130795 U Archer MR200

2.3.3 Node-RED [15]
Node-RED e wonduasfishelumsdenlosansauasiwesivuaziofilo (API)
#19 9 lugUuuuilidundestoya deniniasinesivvsieenilelunassdoyarzgnuandly
sUuuuveslnun (Node) Tunsazlnuniinisviauaindnlnusnd dludednluuamuiidng

= L w vy = a & | o~ 1
Wousieiuld Inglulinsinsseguulelotiinaiag

2.3.4 Google Firebase [16]
Google Firebase fio wnannesuisIuTIuLAs osdose q Alddmsunis
9015 N15IAT1E% Y lRaunsaadsweUndiaduuudiede (Build Mobile Application) 16
atefiUssanBnm Feldfinnsiidefues Firebase Realtime Database 7ilu NoSQL cloud
database wltlunsifuteyavesgunsaifogluguuuuveaadulid (JSON file) saudanisly

uilanduusnisildfusesanugniesdmiunisasteriildnuiaidfweundndu
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2.3 waluladeans [17]

4 a & Y

waluladieens (Augmented Reality Technology: AR) Aia N1t eyan i dundvia
WU A LS a1 Fle 11UTINGeg uulanaTInIeNITuARINAUNgUNTAIT TBITUMS
hanwesnalulad Wy wiunnests nsdwillede lasiindnnisviaiu fie gunsalazuans

¥

Poyaluzuwuuveaniw e lonans v3elale lnerugunsalansauaisiuiunmsldgenduas

Y

'
a L2

1 = = o o & | v &
Ang o Feitadendndusenisldanuresnalulad Al
1. 10015lAA (AR Code) fia 11iALNBS (Marker) Tunisimuasiuniiaasing
2. 979 (Eye) A9 ALULNUDINADINIOAITULTUDTD U ¢ NLENDILODITLAALAY
Usenaana
3. 19971510UAU (AR Engine) AB AIUTENIANAINNTTOIUAILDBITIAN
4. fawad Display) Ao seuaninafivinliiudoyaiiteensouiulduszuiadse
[ A ad aa
sanulugunmviseifloauiia

o

Tnelunnsas1awaunaatutdnistaluswnsunavian 3 TUsensulun1sinasedu

[

il
wananalugukuunalulagieans fail

2.3.1 Vuforia [18]

Vuforia fiw Augmented Reality Software Development Kit (SDK) 4281w
aunsansIRduIngUsEanaeniule Wy sUnm g visemdnes vililunisasiaueundia
v 6" J = A I % o = a o Z v
Futee15lusinsy Vuforia Jadaidudindsdrdgiiosainiauniindusraeenisgiudeya

o w

(Database) #itdlunsdaifivunsaneidadudeyadidglunsdreiannyenduisdmsuly

<

Nualuladieeslaaeau

2.3.2 Unity [19]
Unity fie insionduinaslunisaianunieusundindulévslusuuuuues 3
1R waz 2 45 levaunsavieulaly 2 szuulfiangs Aedulmduazlowaland (OSX) 59
lFsgiaunsodseantudii e luldlslunas 9 szuuUfORnsA Unity 095U 19y

& A
waunsesanIolololed

2.8.3 Microsoft Visual Studio 2017 [20]

Microsoft Visual Studio fie Wswnsufiduedesiiofivaeimmeenduisuas
szuuae 9 Wannsofnsedeasiuneuiumesidlusedunils i ot Ul Tun swawse
gealmAndussuurioRauwaUndindusing 4 ddlunsasiweundindudmiusesiunis
uansuadomelulafioaniiinislituiulusunsy Unity tieateilaridy wassudsdoyariy

sruugutesaivihaueguunalulagaatg (Cloud Database)
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2.4 s3uUUHUANISHaUNTRER [21]

spuuUURnIsweunseen (Android) Ae ssuuyfuAniswuuleinugasa (Open
source) Tnsus¥mniia (Google Inc.) Aildsuanudsuduegnege Wesningunsaliild
sruuluinisueunsesniidnuiuuin gunsallussuuljUinsueunseuddedivainvaney
seu GamsiaumieairueundinduieldiuuussvuufoRnisuounsessau savinle

Wesnivauaisnistunisvintasaunseuneana (Android SDK) wseulATAnudnwmun

Y

o
Y A LY s

ToSous 9naunaunsosroadlusnsunnsun i ulawugesasiuruninyvinliaiuisaun

54

FavALIsAUatULNANY LA

25  UsrAvBHalagTiuvaaTasing (22]

UsgAnsualagsiuuenas 0sdns (Overall Equipment Effectiveness: OFE) 1unis
Jauszavsnalagsanvonaiesinslugnamnssuuanduidensnn Wunamanuszimadgu
iUl uwnasilunislisisda Productive Maintenance it oxaulwunlssnuiidud
pousuludunistizesnuieiesing lesnniivdnnisisAniiuguvesseavinalag
vouaTesinslidudounasitunmliegadnou amsaigadlsiaztisayiioudsiadonig
q fidsmansznudoszuunanas iliannsofiagdsuuss ananugadediinduldeds
gndes annsauilalihesudiuivnssedugaauissedunihauauiaiasing

Tun1smuin UseansSualnesiuaaaninddns JewUsilglun1snansunvianun 3 67

oA
1. Sasnsiiuedesdng (Availability)
Awnilaan
= nanAwAomenaTasinsiiun / afietesdnavhay
= (arfheTesdngieu - naifieiesdnsugainau) / naniniosdng
au

2. UszAvBammsiAua3esdng (Performance)
AwalaaIn
- nafmninsnaavedld 13y / szeznanasaildlunisuanvesld 1 5y
3. INTIAMAIN
AwalA9INn

= AupnAmnING / Sunudumindalanmun o Jagtu
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dimhiusyniunauiudsaslarvesUssavinalaesiuveuniesingosnu 49
lngunAuauinsgulaemlivesussdnsualaesinveaesesdnsasialaguseuiupe 85
dl a L
% MARINNTTINAUVBY
BNIINTAUATEIANT (90%) * UTEANTAIMNITAWATDITNT (95%) * BRTIAMAIN
(99%)
lnamsusulgerUssananalae auvesasosdnsaiusaihlamenisusulgeanen

wUsAeD @oefuls semsanuiuls FeusgiuauIduLasANITIAIUYeINISUSUYS

Y 9

'
1o A

W 9 uilagunAuazsuaInnsUTuUsssulsid A Nganew

2.6  Wandunsitiade [23]

flaidun1iade (Diagnostic function) fis MsIsIERwULTITASEvesTUY (iie
é’umﬁaﬁmﬂﬂﬁl,l,aza%maﬁqmmeaaﬁaﬁlﬁﬂﬁuﬁamwﬁﬁaﬁf&mmﬁﬂwmmaa JYUUNT
AR LaysEIUEInILRaUnAT ARG dusuidunuimsdunisunlatgminazundes
wiesdnadlenuanuiauniiieuss Tnefinsimguies 9 uisuldlunseenwuuilerd du

NN5I09Y Aatl

2.6.1 taviite [24]
Lw9iLa (Fault Tree Analysis: FTA) Ain N15TUIH90UATIOUUUNITILATIZN
a I a4 a da a | = a wa

AuRanaInvessruy wavilueseslenledldlunmsussluniamamnualumsiing dame
mensUsgilluauds LT Ingerdenannismeivatinuuuyan (Boolean algebra)
ilvheninudvedunsevselasiunisiinduamgwuunieuiu viueds nsiivgnisel
AadunnnImiisegansay  fu wanisiiansanmefisadawuuydudunisiiansaluwe
dosdnvasiniy Ao @159 waz auwiad inlidmsuuiunensalnfisesssuzign welan

#8191 (Time delays) Wnwigrvesszesiaatiuazligniuifiansanme

2.6.2 vidudie [25]
L@nLd 1818 (Failure Mode and Effect Analysis: FMEA) fia n153LAS123ikaY
Josfueuidewing q flensdwmansenuilinadnsvessyuunmands lddulumudivung
vilvinsienidudieiduniesilenfiuszans mmgeanunsathaundfuldldfussuuynuseian

wazansaUszenaldlavsluseAunseuiunis nseuiunsdes wisluseaundndueile

2.6.3 Wsziinflowwauilag [26]

U
£

Wszdaalotaduidag (DIKW Pyramid) W ungudfignAnAulag Danny

Wallace 118 2007 Fadulumadisududmsunisinnistayananiuieemdu 4 seeu
Y Y
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v & v a

1. Toya (Data) fie Teyanlunuasnszdnnszangeginly
2. 41@13 (Information) #e Nsihdeyaundaivegiaduszuy

3. Aud (Knowledge) fie nsthansaumnauUszanariiansaunatunaieidy

AU
4. Yayay1 (Wisdom) A nisidlasmeaius
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uni 3

(] o\

A5AUUNS

3.1 &l

Tuuniagnanidsnmananilelefinandiu SIMATICS IPC127E Wnfuszuumsnanuy
flugufiuend msdnaiesrvumandevuiiugiuiivead nseeniuunniisy Tiresseuy
MIHAR MIlATEiA1UszansnalagTuvedni 0adnTueeszUUNTHAN NM3TRased
Ansterldanumeiendulesu GP-4402WW wadianiadmnssulunisldauleleiinangdiu
i)

SIMATICS IPC127E W@ 1uinAuseuunIseas wazmadaniademnssulunisadnawaunatady

WiasassuMshansamallladieans

3.2 n1suarulalafiinadsu SIMATIC IPCL27E 1d1AUSSUUNISHEAUY

dy = =
NUTTUNLLDEY

3.2.1 lpssadransantdnenssuvasmsnaiulalaiinandiuszuunisngn
Wumswanulelefhnanggu SIMATIC IPC127E wiuszuumsnansianisld
anedwesiln wazlusunsy Node-RED dmsuidusmnaislunisiideyasinaunsalvasssuy
manAnUuiug uikeaduasdeyaangunsallafiaaensn (WirelessHART) l¥uf nstuadio-
woTingaumaduuuliang ezaafinniuaiswesiuuliany uay farsanadamesuuul’

angluanmaluguuuumaluladioorsuuweundintuiainetiu daguil 3.1



PLC- Pr ion m

HMI-Pro-face
(GP-8802WW)
Local Dashboard
s N
W A
USB WI-FI IOT GATEWAY 4G Wi-Fi Router

DPPort .1

(SIMATIC IPC127E) (Archer MR200)

Ethernet —__ A VAR 4y) . . LS N 1 | .
] EEherTe AR Application
HUB |
| N y
ModbusRTU USS Protocol ' %
RS-485 - : ‘\\\ rf' WirelessHART Gateway
invBeter Wi-Fi Range Extender
3 (SIMATIC S7-1200) (
(PowerLogic™ PM5300)
N ) A
Wireless Acoustic
Infrared Sensor 3 phase Motor Transmitter 708 Wireless Discrete
(E3F-DS10C4) (SUPER LINE) Wiréless Temperature Transmitter 702

Transmitter 648

Option

JUT 3.1 nMsuaulelefinanigiu SIMATIC IPCL27E 1iussuunsnanuuiug 1 uiinead
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3.22 mslvavasdoya
n1snaulelediinanigiu SIMATIC IPC127E WUz uun1suanuasgunsel

Lisiaaensn (WirelessHART) Svilvidnavesnisivavesdeyadsgui 3.2

HMI-Pro-face GP-4402WW

) PLC 57-1200 CPU

o g P —
ddsmnendula
Ethernet

< SINAMICS V20

P T —— a o Ayl ‘
Auwoatussiana USS Protocol PULIBNADT e HOWADINYU
PowerLogic™ PM5300 — N

Maodbus RTU

Arfdaldvniineatines

Tdaainangd TofinmLad

Modbus TCP b ueu vEnTuLanng

Wudieya G ‘g
< suwvumalulatieans

a6

(Wireless Gateway) AenalUsunsy Node-RED [

»

SIMATICS IPC127E Google Firebase

WirelessHART

deyavin
wruaiinmoinguugiivuuliae ju 648
oxgadnmaliameiuyuliany ju 708

Aandammaiiamaduunliany fu 702

JU# 3.2 n1slvaveadeya

ynnwanulelefinaadiu SIMATIC IPC127E WhAuszuumssan wdadlofldauteu
Foyaiifosnsliszuunanamihnuriuntiasiendile Teyassddulsziianadiiuead i
woaddeansiuduiesinesuiunisldugeatealuslanoaiil evinlinaine sy lu
yauzifefuteyannineaiinesinlsgnadifiueatumsldnuuestaosgruieitu

n¥rniufdoyanumiivoifidesns wu mussAnsialneTuvonaiesdng
muifiseuiinewe iy wienmsudufeuilefigunsaidumar iy Wethluuanimauy
woundiatudaenisldlelofinaiagyu SIMATIC IPC127E #ifinnsfnsislusunsa Node-RED
wagdn15a319 Flow Base Diagram @1usunuoad saulude Flow Base Diagram @1%5u
Google Firebase 1ldlun1ssnudeyaanfiueatuazdstoyaiilufiuil Google Firebase
Hurandmiuvadietluuanmasguuieundiadufiaetul uguuuumaluladienns

drdayangunsallisiaasinlaun nswaiinmesingungiuuuliany, svaadny
swaiawoiuuuliany uarfaramaaininesuuuliae gnaslui lelefinangu SIMATIC
PC127E truladiaainning Tnedilelofiinandinisfinds Node-RED wazdinisads Flow
Base Diagram dwsuguteyaaingunsaiad 53ulufs Flow Base Diagram dwsu Google
Firebase anldlunsenudeyauazdsdoyatiuluifufl Google Firebase funanidnidiua

A o | a o oad v X a s 1 a 9]
Wethlduannaeg uuweUndinduniasstulugluuumalulagioorsigudeiu
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A v ) Y ¢ a o a
Wedmsldnuilndunaaeuaunseuvesgunsaluuieundieduluguuuuimalulad

10015 Toyassgnaslun Goosle Firebase Milunandadiniua TUsunsy Node-RED WIRAsY

Y

6 1

vulelefitnanggu SIMATIC IPC127E viwhfignumdentauwazdnduludsiiuead el

= Y] ) ¢ o Y fa 9] s A o
LLEJaszj‘iJizmaNaaﬂmﬂﬂjﬁ\iﬂﬁzjuwmaaum’mwmmqﬂﬂﬁmw LGUEJL!VL'] LLUULLARLABDILNDNINTU

3.2.3  nsaaneasanlsvaslaladinawg

530 140

1970
970

R J

L W - V7 < . A4

U 3.3 msindsendauaivaslelefinaagiu SIMATICS IPC127E

1 v
fala v

A1519% 3.1 emseunsalnfnAsuunseulasauuin

a1au gunsal U BHEn U
1 L3R03 Archer MR200 TP-LINK 1
2 gu - - 1
3 WIIDTFUNANY DR-45-24 SIEMENS 1
4 lelofiinanag SIMATICS IPC127E SIEMENS 1
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3.3 N1SINATNTTUUNITHEAUUNUFIUN DAY

3.3.1  lassadameaanUnenssuusdssuunIsnan

HMI-Pro-face
(GP-4402WW)

Ethernet

Inverter
Digital Meter ALC (SINAMICS V20)

(Powerlogic™ PM5300) (SIMATIC S7-1200)

Infrared Sensor
(E3F-DS10C4)

3 phase Motor
(SUPER LINE)

3UN 3.4 las9a31an9an1Unenssuvesse uunsHanUURUg UL AT

1n3U7 3.4 lassadmsanndnonssuvesszuunawdn Uszneuseiendule
Haneaived fuead sunedned wuwessurse uavuowmed Tnofinsideudefusel

_enduledufineafideusoseasdmesidin

_ f3neaines fuead uazduesined Weureseay RS-485

v

- finnsluganisdeans (CM1241) Wiunifiwead iealduendaeiinglunisiu-dedeya

a s

Updneailines
- finfsuainn13deans (CB1241) Wunfiuead wisldeeasalslnaealunisiu-dq

Toyafiusuniesines
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A15Y9IUVDITEUUNISNARN NUUALALBLADS 3 1Wd 1 UN1591809N15V 91U B4
A ) QY a a v & A a YVYYE Py
LASDIINTNITHANAUAT ANUITALEDNYRAAUALANINUA 3 WUU LKA
1. ¥liAle UOWDINIUMUTNWIRN

2. 9T wewasuyumwdLNEn
3. 90T wowesryumuTINEnuazUINwRNaduiy

Tumsvyy 1 seuliendnves 1 3u Amualuldiaailunisvgy 20 Juii J91unyud
Y1IRATAIRATILHAIMYULDLADTUVIUNITATIADUAMANVBIAUA 1T aNEnduA1a5e 1 Tu
wawwesazngavyuiuian 10 Jundl weliwugasdunnsnasiadud wnasiadulade

Wisuiludumaunmldd (12.5%) winasreduladuaseududumamning (87.5%)

/ Input order at HMI /

v |

Solve problem

Production process

A

Normal production P Process alarm & stop

process

3UN 3.5 JunaunsaiunueIsEuuNISHEn

n3UR 3.5 Amuelviddunsunisailivnuiio sz vunisnaaiiau laeinis

Meukuuyaluredssnu fe ldgudou wazdslifinsuneunalulagnng 9 wildaudiy 3

Ja1nuTumnausall
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1. Supaines
2. Youpaweinilduasuuminesondule
3. SEUUSUNARAUR
4. HFIEADUADULVDINITVRIYINIIUVDITLUUAADALIAN
4.1 §155UUNMSHARTNSINUUNR SEUUNITNENTIILALIUAES
4.2 fnsvviudienufianainfety ssuumandaneavhaunazinisudaieu 19

nmsudletymanatu wazsilrszuunauluianudnass

3.3.2  A1SANNIINSAKISVRITIUUNISHARN
a & & & a = ¥ o & <
N13ANAI815AUITVOITEUUNIIRA AL ol Ui ugUnsaluagiiuaiely

wUsdu 2 dufe gAIUAN WA LWUUTIROITEUUNITHER

750

sz (LY
5 9?

(6]
€ 6

500

JUN 3.6 MIANA9EIIALISVRITLUUNISHARN B UBNEAIUAN

] (%
fala X 4

A1519% 3.2 i’]EJﬂ'ﬁ’q‘ﬂﬂiﬂﬂ’lﬁﬂmﬂﬂﬁﬂuaﬂ@ﬂ’JUﬂN

a1au gunsal U EWan U
1 lovLoule GP-4402WW Pro-face 1
2 | AT ED16-22DS| - 1
3 | InlEuns AD16-22DS - 1
4 alnsUaiees AD16-225M - 1
5 and 1 | 2
6 UYurgngniady - - 1

26




i w8

JUT 3.7 Msdansarsaursvassruumnanaiglugaiuns

i cda O v
M99 3.3 3']8ﬂqi?]qﬂﬂimm@ﬂm\iﬂqﬂiu@ﬂ?Uﬂu

a1au aunsal U BWER U
1 | uduezgiliiley (Plate) - - 1
2 eAualu \ - 6
3 AU / - 3
4 | wesiaudn s PANASONIC 1
5 Wwashausnines 2 na $202M ABB 1
6 Wwesnausnines 1 lna SH201 ABB 1
7 Woliuea . - 42
8 wWuiusTwieiuea - - 11
9 | fasmrgunsal - - 3
10 | dwway 24 1oan DR-45-24 WISCO 1
11 AInoalinos PM5330 SCHNEIDER 1
12 | Wuead S7-1200 SIEMENS 1
13 | lugamsioans CM 1241 SIEMENS 1
14 | vesansdeans CB 1241 SIEMENS 1
15 | dunesined SINAMICS V20 SIEMENS 1
16 | §u TL-SG108 TP-LINK 1
17 | wiouwtUasnszualvl METSECT5CC004 SCHNEIDER 3
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5UN 3.8 wuuiasimsvinuveaasasdnslussuunisuan

mssauanglnvasszuy

msuanelnvesssuuuuadu 2 dw fe mswuaglndiuniines uag ns

Wwiuang llduaunnLagioAnnvesikend

L
&
220vac N

INCOMING CB 202
GND 2P BA

1|
220VAC-12
QVAC

24voC

0WVDC

0 VAC - L4

=
+O0—0
S @22
EHJ—O

OWAC— N1
24VDC - HMI (+)
0 VDE—HMI ()
24 VDC

oNDC

220 VAC- L3
OVAC- N3

0 VAC - N4
220 VAC—-L5
0VAC—NS

o

SUPPLY 220 VAC ~ SUPPLY 24 VDC SUPPLY 24 VDC SUPPLY 220 VAC SUPPLY 220 VAC ~ SUPPLY 220 VAC
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PLC-Based Production System
(Case Study)
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2. Troubleshoot Problems and reset inverter
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PLC-Based Production System
. (Case Study)
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Equipment Name: Sensor Undetected

Cause of Problem: Distance between sensor and object

Maintenance Description: Move position sensor to make distance between

sensor and object 5 mm.
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