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Abstract

project presented practical experiences

in

Construction of Electrical Control Cabinets for Industrial Vacuum Machines. This was

the learning between cooperative studies with Huwak Asia Co., Ltd. The intern was

responsible for the design and construction of electrical control cabinets for

industrial vacuum cleaners to work in accordance with various conditions and

requirements. The intern was assigned work in the electrical department as a trainee

engineer to learn in the electrical department. It consisted of the construction of the

company's machine control cabinet from taking orders, manufacturing, designing,

equipment selections, assembling the control cabinet PLC programming, installation

and control cabinet testing procedure. The details of the cooperative education

project was described in the project.

Keywords: Vacuum Machines, Electrical Control Cabinets, PLC Programing
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®  MSEAMSNUBWBSWUU Y- A (@a15- wnann)

o Jasiunismeansisesaduianie (Phase Monitoring Relay)
o Jpaunamasnseuaiu (Motor Overload Protection)
@

N9LALAD UL DL USAINARY (Compressed Air Low)
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Differential Pressure Monitoring)
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nan (Remote Start/Stop Function)
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2.1 ﬁﬂ’mﬂu‘l‘l'\lﬂ’l (Electrical Control Cabinet)
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AuFne T muaenATasTnTie 1wy sewasiusnine$ (Votor Breaker), Magnetic
Contactor,
3188 (Relay), PLC, fiwas (Meter), gUnsaladngniunuieas (Control Circuit Elements) 1y
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1. UBLMBINTTWENTY (DC Motor)
2. damasnsenaaau (AC Motor)
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1o
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Frunuweaniindu 3 90 veweinsuuaaduiedldoumnysuandusgunsaivnadnly
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1. MIENSNUUVUSIAUANANA (Full Voltage Starting)

vidofis3eninmsdelasmss (Direct Online Starter: DOL) tules Neimesazdinszuavny
an1snUszann 6 83 7 wihweanssuaniindevuiesdugamasouiadn Wy vemesiivuinliiiu
5 Alatad vdeonsliluemosvunalugjinifidoinisusdage meanmieitmnldiy
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1.1.1 29958m150 (Start Circuit)
Pnthndensewalwiluneedensiwdn vinldaaulnnmasyinamudnefdsludrluds
1DLHIDS

1.1.2 2993A9EAINA991197U (Holding %38 Maintaining Circuit)
U NS NYANINATVINUYDIADULNNLADFEENLY NFI9INITANSNTA99S

1.1.3 2995U89nuNaLmas (Protection Circuit)
Usenaumeiig waglanesluan yMutnNveiuuewwasannIsinlanasivan wazteenu
ANSANI9AS

JU 2.1 nsaminueineslagnse (Direct on line starting)



2. M3ansnlagn1sanussiu (Reduce Voltage Starting)

Msamsnuewned 3 waidvwaluaiiuni 5 Alatadduldamnsaldisnmsamsnsdld
(Direct Start) ¢ 1ilesannnszuaaniingann (WUnAAnszuaansvgaszana 5 - 7 W vo9
ANTELANUUNRTDIAINTELANLUNR URsANAALBINeS ) T9dIn1ToAuwALlA A15ERIY
uewed ausnannsruavazamsuowmesldiaziudinsanimemesuualng 9wy
TiAanadswn ssuulwinaisusenis wwu

1. iAalluasainngursenseniy

2. Mivigunsaltosiuusaiuluihnnyinau

3. prainlenesiuanunseuunglwignlsssu wu wlondasivin

4. pravilihdusegaiiszuuaelyiiheia

5. nsgnusenIsuesewmesdug Tulsnuivhailuannzlenesvaneasunie
ngavitaulamszlan

v & P ' a v Y ) a ¢ ¢ &
aelunamasndvuinginda 5 Aladnddasldimatianisansnuamas iunsannsvua
Tuvazaaimuawesliligrauludunsedsseainisanwsaiuluvaan sngadunavinlv
ATELAIUVULANTNANAIAIE NITANISNUBLADSLALITN1TANLSIPULNA18IT U

1. msldudaulaseald (Auto-Transformer Reduced-Voltage Starter)

Bnsamsnuaweswuuilivdeulasesldniivaainvarsyafianuisordeunivusula
NANTLAULYY 50%, 65% %138 80% Vadksesuansdng 1Jusuy

2. msan1snlagnisldyavaainuredau (Part-Winding Starter)

nsamInwuvilldunainneniu 2 yasevunuiunsluammosvawalned a1unsnannseua
YULANSNLADS 20% - 35% VBINTLUAALTTIA

3. mﬂ%’m’mﬁﬂumuﬂgu{]ﬁ (Primary Resistance Starter)

Juismsidieiian lnenisldmnudunuiesunsuivunaiausazinavesuaimes vils
LSIAUV AR TANATOUAIIUATUNIULAZVABIANDLADT LA LINASULTIAUINA1ETTY
fdsUszanal 70% - 80% waziilewawnosvululddnsresuilimnuimmuiazgnineenld
wazUanelusimeisulssiuanaisanslalaensy



4. msldvaadnwmilgaiigunll (Primary Reactance Starter)

& aa s saa o v 1Y) v v v 9 v a °
LWUATNITARITNUBLADIN ﬂiﬁmzﬂmEJﬂUﬂ’]ﬂ“Uﬂ?’]iJGﬂﬂAVﬂﬂU“UE] 3 LL@I%%@@’J@LVUB?UW
Y

AounuAMUAUMIUITANIINTSIY Ausuniufe aunsaannisgadendanuliii
Wosanausouls

5. NMSENSNUUVANS-man1 (Star-Delta Starter)

MsamsmLuvan S-namikuitnisideuldfuunn iesnesnuuude wazmangdmsu
msamsmusmesauaLuuwistlddmsunewmesfifnisaeveainnelufiivatsasse
gan1T1LeN 6 Uans uazuewmesasdesdiiinusafudniy nsrenuuLmamiiausane
WrunssduaneaneldegsUasnds UnAfideiisuemesd MU uULSIRY 3 d 380 V 9%
sty 380/660 V luvazamivueimesaginisdenuuams (Star vie V) Gsansn
anussuvazanivly uazilouawmeinyululddnssoznimeinesazvinssouuuinam
(Delta 3@ D)

6. M3an1snaaUIamas (Slip ring motor starter)

6§ a a & & al G ] Y] = 44' . . ° Y
wawmaiadusulunamasndlswesidukuuunainiy wazdliaumiuau (Slip ring) dwmsusie
AuununsuenlUgiuaainlsinesiunisisuanivuemesigal seasfiiaannssua
VDULARNTN

7. myanimlaenislidaunsalladnginn (Solid State motor starter)

Humsaminuemeslaensldgunsaididnnsedndidulsziamlednainn Taeundidunan
\0a@915 (Silicon Control Rectifier; SCR) FdluvaiziiuainosiFuisimunigunsallsdaainn
arILAIUANLIIRLLANITLAlTLzaN Wwadenslianuaunsalunsaindliegnesns,
brussdnvaraminseulanssyn

2 addg v 1Y) P2 ¢ aX ' =
FaRsnldanuiuinnlugnannssufe n138a3nkUY Star-Delta Tundaznanifaanie
ANSAAISNLUUEATS-LAAAILNIUY

MMTAMTNLUVERN S-Leadn TdmaTiansansmuomesiuvann syuanousuAuNa LUy
NIELavINgs Jauinnaidefsyina1auua InemsvinauneLnesawgnanIsnyuwuy Star

=~ & v = & awu & & e Yo
wazillanawasvyulusieams 75% v03afiie Namesasgnaslivinauiuy Delta
WU L5aunsagn I sEaLazusidaianasdowIeuliiguiuseninnsansnuuusie
TAYATILAZANS-LARAN



Motor current Motor torque
A

Direct-on-line starting cf

—— o0

\ St:?)mg Direct-on-line
. tarting DOL
Soft starting s

N

/'—’__- "

/

Meotor speed Motor speed

Starting
Y/A

gﬂﬁ 2.2 Mortor Current Mortor Torque

AMFAMISNLUUANNS-easn Tidudsn s euldiunn 1We1a1nesnLuUNewasNIEd1nsy
AsEANSNUBLRETALWARUU T TdnSulewasninissevnannelunivaivany
#999NU1T19UBN 6 UaNUharlawmasaLABIlNNALIIAUANNSUNISABLUUMAMINANNNSOMD

WruksIRuateanglaag1eUaanny UnAnnanaiiuawmasaInsusuuLsInu 3 wa 380 V 9
szyndu 380/660 V

L1
L2

=01

x1|:::|-->=-=f-\ xz[:j-l-_'f -(3[:}-3‘-\--\

F3 [glglg |

Wi o, V2
v Yuz
U\ Jw2
g
M1

JUT 2.3 1935UAANNITINNUYBINITARSNUUUANS-LAR R



2.4 29931184 (Power Circuit)

2995 N WBINTANINNBIDS LUUAN- wadtunsanidn szdesseety luainamsly
WaE LaABULNARESAMS fuRsuwAWesnadaz ol Interlock Fanuwazdy n3
muAudl 2 egse Wasuanamslumadlasnsna PushButtonSwitch fuiUasulag
Solut@dnensld Siadkanansmuauuuudaluiad 2 33

1. fipgean1eie K2 neudnelnidn K1

2. Pwlileneg K1 fauseqnanisaieg K2

2 13 K1 %
K3 &, \
K2

Ka'-(-L‘ = {
K2

K2 KAT K1 K3

N1 — — — —

1 2 3 A

gﬂﬁ 2.4 233571189 (Power Circuit)

2.5 2393A72UAY (Control Circuit)
JseuANARTamaans-aduuus T Alaelfnddsdutuneunisviiny

1. nn S2vlReuLnAK2YusoLUUan e SedRanaIKaT vhaunauunate veakoly
w7 45nn9ask3 wavpauunaUnAUaluuaafi 2 Aersasliuureuuna K1

2. n&ndiK1Ivanularasss? Tuudn whduunddaN.O. ek Tuwaadt 3sersasliaou
uwnAWDS Kauazdking KaTagyusaennavnsduonosuyuuuuani(tar)

3. fadhnaKaTinundnuafinilirouunamoskoasgninoona s
wihduaUnATa(N.C Juos SaddanakaTluuai lumihdufaunida(N.C ek dunnadia
nauganeausieasiituasuunameskinay uasnihdudaundUaN.C.)uae K3 Tuian
7 1 9zdnnouLNAMDS K2UAYSIagR1IaIKAT 98N91N1995 ILALMADADUUNALADIK] LAZK3
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UTIWAUNBAD SYURUY Laad(Delta)
4. RN 1svgaN sviuaawasiinaaind S1(Stop)

JoRUDINTTANSNUBLABILUU Star-Delta
aAnszud Inrush Current TAnduYa Start Motor
lainalsmiin Harmonics Tusguy

FauUngeinyIdeY

Yaidevainisaniimuamasuuy Star-Delta

ddomowosldenlussuuvediva wu Juth dulaaseda udrfimsveaueme s agyily
\Ain Water Hammer, Water Suree 3sfinavilviviaszidn wioluiain

51P189N MU DOL ins1gldaunsal 1anndn

1995%udau dseRnenwvilsEilnla

2.6 UBMB3LUSNLNAS (Motor Breaker)

. A

UovfiuAdiuiQ UovAuualaasiia UovAiuwaldauqa
waranvlwwh loaslHaa na:msgayidaiwa
Uaviiupxiufawaianv nisUsvufiuualaadiialpias msUsvriunowldaugavoo

TWW1 U msdasvas TwWss
H5olwWdaa ualaasusnLNas
ausndadoHIANUAA
wanamolwiialaa Aagjdin3
A1 Breaking Capacity (lcu)
1a

[
=]

THao Woualnasdvns:ua
wwhlulgiaundAafs:=ulbuu
nameplate

wata=msgadidowa 1Pauly
Hoaavagtodawisarili
ualaasanwaltdunsld do
ﬁuuatmaéa:qndanaanﬁuﬁ
LjaasiowudisRawaiasin
foaoonseid

nsazasnsuemestuilgunsalfildoguatedns  uenanuuniuniulenesnaniifiedndy
gUnsnidduds  Sdgunsaidndmidsrazanalulilfios dufifie  wininesdmiuamin
wewno$ videfi3eniiudn Motor Portection Circuit Breaker viai3ungas 1 MPCB gunsaifail
tuindugunsallmifieenuuuniieldlumsanivuameslasions  vaunumsliivsnines
wuuihluiidedines

Motor Protection Circuit Breaker (MPCB) tugunsaiusziamiasiuluilianie FeooniuUL
Tifunewmeslnlitlasiany  Hugunsaildimaluladuuilmifesnuuuyilelivgfuns
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ANNSNUBLADST AUNTOMTNUMITUBLMDING 60 Hz hay 50 Hz UDLWBsSLUINNDSILANRINLUSN
nesmlunssiheanmiugwentuniadenldnu ndnnuaesieldusnnesialy

NSTN91UVBINBLABSIUSNLNDS (Motor Breaker)

Ashuesawes Wwinnesziinsihnuiimieutuihmsinuedenesivan 1ad was
woiin WwInines sl nszueweiusninesiregunsaiiTamihivhaues 2 gunsal
Wb ImenY Aeaunsatesiunisanisasiazlanasivanla

melulenesinaniivnainnnusou (Heater) Wunuwnulumsia (Bimetal visauuulangnanain
Tangsnsiiniu) Wenfntu delasurmudeuwiulavzazlnsh vramnaudoudadunisiny
voansealihannunasdnglnluyewmes LﬁamzLLalwaL‘é’hqﬂuizﬁUﬁmﬁq danawn
anauSewilrunuluiadounaslne  suldniduiaunide NC vedeneilivaniine
aunsuegiuukInIUAlmes  danszeabiihanneedeudvanvesreuunnines vl
nNduRanan (Main Contact) wesrauwnntees Uanualmeseanainurasanald  UJesiu
valmasanudemeantiiiula

Founnenamdnszning MPCB futusanesdu « e MPCB awnsalesiunisiuniuvesviauas
nsgadeuiald Tunetmesaumladedldii lwifilusssulnihiiauga Welvihauldededl
UsgdnSam  anuliaunavininunnndt 2% wwdudunsesieergnislinuvamewss win
wswlwihaRamsgaudellogsdundy  nanszvuazBanntudesnuowesazshan
solulfifiesdertunousidy  wsaneslosfunamesaunsansindudoulvwmanilslaens
Tamuuanangsgnnan sl e LLas%UaﬂuaLma%ﬁuﬁﬁwLﬁ@“{]mméfu

2.7 Magnetic Contactor

wuniuAnABuLYALARS AegUnsaldinddinsorsasinih enaida-Un vesmihdula (Contact)
nulegordesnunaudmantiningaglunisila-Uanihduda Tunisdamnedsasiuih wu Ua-
U nMsviauvensasmvauuawes Jouldluiasuesssuuues , ssuumuauLawas se by
Tunmsmueuedosdnaeg lnsuuniufnaeuunamediu aeddnszneundniiddnydens
e loun wnwmén (Core) anaan (Coil) winduea (Contact) wazause (Spring)
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U 2.5 Magnetic Contactor

PANNITINUBUNUAN ADULLNALADS

definszudlvihlvariuludwamaauuwiviniog vnanweswnnanunaInazasng
& A re a = § v 3 S PN .
aunMLUmMANILSELNLImAN YUz usIaUSRdbiLnumanyafilaiown  (Stationary  Core)
- - = & a o = an
waeuiawluani1izll (ON) AoUWATNADIYAILLUREUANIENTYINNUAS ABuLNAUNATA
wUnRsnduiaeen  uavaeuunAUNAUAdEAeNRsTesadulE  Weliinssualnfinlva

dudludmnann awuwimianaeuunaniaesgaznauliganeiiy

2.8 S1ad (Relay)

a8 (Relay)Hugunsainiasundsolalinls Jundsnuusmdniielflumsisganihduda
vosnpuunalilasuanmlnemsiounseudliiilvituunain WevhmsUaviedaniidura
adrefuainddidnmsednd dumamnsaiFiadlulszgndld Tumsauauassie 9 Tuay
P1e8idnnsedndunuie 8N uda General Relay #ifinisldauegraunsvanedutaniy
Snunrvoawn wudle 3 Uselam wuu Blade Terminal (wwuw), PCB (4luieasddnnsadind)
wag Pin Terminal (¥1naw)

wuu Blade Terminal (wwwu) wuu PCB ((SlusvasSannsaldnd) uuw Pin Terminal (wnaw)

g“d‘ﬁ 2.6 31ad (Relay)
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a contact b contact ¢ contact
(normally open) (normally close)
(NOD)
(n0) (N0) ;’x ﬂ
/ (NC) (NC)
(NC)

U7 2.7 31a¢ (Relay)

Siad Usenaumediudfy 2 daunanise

drnvosaan (Coil) wlerhnszuas imihitasaunsusimanliinliunulanglunsesidls
wihduiadedy shanlpemssunssiuanneuensenseuiivnmamienini Wevnaialésu
IS (ﬁhLLiqeﬁ’uﬁ%asjéfaﬂﬂﬂisfuﬁ’wﬁml,t,ass:umuﬁﬁmamfﬁ’mum) aziinawiwanivini
Tiunulavedululunseyidiusunihdudasioty  @erusailaihiaddoanmstutusin
wazgumLTgHanTmun TneUnadidu Coil AC flag 220-240 V usigudu DC Az 24 v

mwuaada Coil ﬁ;aajiud:uao Relay

'gﬂ‘ﬁ 2.8 Coil ﬁa&ﬂu@h%d Relay

Lamwowmiduda  (Contact) vihwthiwileuaintdienseualwlviiugunsaiiig
ABINTTUULDY

siolduNInggIu Ustnausie

e NC 8831310 Normally Close vngaudiundnla wis windsludnelwlvivunain
wilenimihdudasiaiy  Tnehluinifndegnidrfugunsainieinteddlnilfidoanisld
nURReALANTY

s NO 68190 normally Open wanganuitundile wisnindsludnelwlvivunain
wilrhwihdudaarlifioty  laelusdndegeiidntugunsainteirteddsluihiifesnis
auaunslnUauladlnaunaniiontiiny

9950 C ou1nan Common Apansandidesnainunasinglyl
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imthnsunsssulnihaniesiidesnisuiniuauvse Controller Wiaadsauuuwiimanti
Twnulanglunseyslimihduda Contact Tveriu (@arussuluihiSiaddesnistuiveiin
wazsumugnanimue neunfdndu Coil AC Ar 220-240 V usidilu DC vz 24 V)

N

\)
40 T le

v

JUN 2.9 dyanwallursasiviiivesiad

wangaa1uy (Indicator)

nthikansanIugmvinauemii Contact Slagivinnuegviselsl Insunfasiled 2 wuy
Aol LED F9az@ndiadinisanaliiaesd Coil wazhuunaln@azyinaulmiuile Contact
YIN9U

Mechanical indicator LED indicator

’gﬂﬁ 2.10 Mechanical indicator , LED indicator

gﬂﬁ 2.11 Tester
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Junagau (Tester)
HATNTENAZEUNITTNINNINRIVRY Relay WUU Manual Fsazahglinisvnaeueassiad

SeFu Tddndudesaelnasen Coil

Fomdslunisldidiasinly

1. useduldon vdeussiuihlstiagvinnuls mnngidSiadassey ussiuldnuld onn
THlunudidnnsedind druannazldussiunsznansslunisldn) wu 12 VDC Aededldusadiud
12 VDC whtiumaldannnindl ssanmely shatadoraazanld wiomnlduseiushninmn
Jadazlivhan  dnlumsiornsduansodedilafld  wreiidiad  aslissydadold
(UBNANVUANLAY)

2. msldaunszuasinunihdudia Faidiadasseyly W 10A 220 VAC fe wihduiavediad
thianunsanunszuald 10 weuwUsdl 220 VAC afu udnisléfmsasldnuiisssunssuasng
dovifunsininedu mszdnszuaunnuthduia vesdiadavasaned@omela

3. dwnunthdudamsldou magidadiufuthdudalildouisy wasidirouuoude
vizolyl nihdudaitesldnuesdunihduiauwuy DPDT @eil w1 Pole 2 91, 1 Throw 4 a0,
wazwlilFes (Coil) 2 91 $15iee31 DPDT § 8 41 wuuduiitenldenfiozdu 3 POT 1197 wax
4 PDT 14 a1

[ ) 1T G ﬂ_‘__-d_» =17
w—ol | SR
| Ot 2T ) j_al o—— 1T

1 EF =4
Lo——1T o—tm21
w—ao~ | o | O
o——21 g g

DPDT 3PDT 4PDT

JUN 2.12 Innunthduranisldau

2.9 Timer Relay

& a6 e N | o ¢ = ¥ 1 < a
duSiadussinnuilanidnininiuaumsinauregunsaliuilsidents Wy msnauiaile-
Un (ON-OFF) i, Asiande-Un (ON-OFF) was vsenaiata-Ua (ON-OFF) Uuih Tuenens
wiofinerde Uudu wilunisinugeavinssy Timer Relay lagnihunldlunismuaunis
MuveagUnInlueiosdng wIslunAazNIAFINYRITEUUAMUAN LU MIUANNITYINIUYEY
Waaulugroulvsa, muAun15aIIes Compressor LUy

MANNTIINUNUFIUVRS Timer Relay
WiStadnanunsadaiainsvinnuuestndusalsivatovia Nsuthunldnulagadiuuingdn
WUINUFTAN TN UVRINTNFUEALTY 2 wuude
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1) wuanamaIneIlwda (On-Delay Timer) Wedelwlaiuadsian wihdudaas
agluunisivnow  Wetwanashiumvihdudadezfoulunaniiznsedm wazasas
aglusumiatiuauninasngansieliliiusiad

(%
Y

2) whanaudsannientvesn (Off-Delay Timeridednglwliiusiadanan wihdudaas

WANUANMETUTA  118991n7101 lleananvRalAkaLas Dana1nal) rtndulaIIarnduun
agluanTiziAy

(NI T

ladaudaduna I:]
(2 ")

RESET  START

[TSid T T THUT Sl THIT WA T

sUHanmIsivuuDw Timer Relay

AL upvusU http://www.inno-ins.com/images/editor/Timer.jpg

2.10 PLC

Wiwnsuuidaaednmealnsawaes (Programmable logic Control : PLC) ugunsalauaunis
Faurenasesdnsvienseuiunisvhesing Taennelull Microprocessor Wususyang
wazdansiddny PLC axfiduiliudunmuaziendneianansasooenluldnuldiud

PLC: Programmable Logic Controller @iun tfina1nUssineansgaiisng L“fJULﬂ%I’eNﬂ’JU@?,J
Soluiflulssnugmanunssudianunsnazlusunsuls nasauaza T ilenauy
wted  lewnananudesmsiiesnagldietosnunuiitisagnanunsaldauldesis
uUNUIEAA Waganunsaseuinsidaulade

Auguguieafiu PLC

PLC

Ao WsunsuundaneInAealnsaiaes (Programmable logic Control : PLC) Wlugunsalniuau
mMsinuwenAiesdnmionszuiumsvhanusiie Tnenielul Microprocessor Wusiuasasds
nsfiddny PLC axfiduiifudunnuaziondnmiianunsasiesenluldnulsiuil  fhnsain
WIRaInateingg agsaniudunn dierdnmvzldsiesanlumununisinaureigunsainie
wesdnsiidudmne inawsaaiinasieuuuresminualdlasnsteudulusunsy
frdadlulu PLC wenmnilfsanunsaldrusmivgunsaiiuiuaiessiuunslan
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(Barcode Reader) 1A3osfiant (Printer) @slutlaguusnanniedos PLC axldruuuuifen
(Stand-alone) wédaausasie PLC vianeq faddeiu (Network) Lilaeuaunisviues
szuulsiuss s nmunndsduseagiiiuldiimsldnu PLC SmmuBanguanndedulilseny
gnANNTINA1e Jadfsuanld PLC ity

Wsunsuiida asan Asulnsawaas (PLC)

nsl4 PLC dmdumunauieiosdinvitegunsalineg Tulssnugaamnssuideldiuiouniins
T¥szuureddiad Relay) Fesnluszdoniuanglniih viefi3enin Hard- Wired azthudled
ausnduiidesddsunssuriunisudn vieddumsihenddny  Adeaduaneludilvd F
FonawazdeAilianogs uadowdswnld PLC ud mawdsunszuiumsnanyiedfunis
rendmidurinldlasmsidsulusunsalusdviith venaniiuds pPLC ddldsun
Teanawm Jalndefioniissuuidn mstunssualiiidosndn waravannindediosnisvene
Fumeunsieveuaiedns
PLC Qﬂﬂ’]ll’]LLVluﬁ%Laijﬁmﬁ]’mﬁi’]mEj\‘ﬁ/i’]ﬂﬁ:mﬂﬂ’j’] 10 fhatuluazemuiliadesnmmdesnin
dewnniivihdutadsndouiituamweosneundins 9 UMIENY @ PLC thiaelaid
YmSemihdufanssrhouiessuuledaanm wasawawes PLC dnaudes 9 A
walulagnswdlutiogiu dauanmsoifiuduy

®  STUULATUNE

®  STUUATINADUNIIIINANU

®  SEUUBUNA-LDIANRLUUATINDA

o musnideuseiuldvasgunsal

® MIAIUANIINTTEEING

® Y99I UVANNE

o usannaseugUnsaiiAndgmisuuuEealg

e 33 PLC datdumeluladNvauinassuian



TAs9a519%84 PLC

INPUT DEVICE

PUSH BLITTON
LIMIT SWITCH
SENSOR
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[EF SR

PERIPHERAL
BEVICE
PROGRAM DATA OUTPUT DEVICE
MEMORY  MEMORY
IR
5 cru | RELAY
e — CONTACTOR
INPUT OUTPUT
UNIT LN o BN
; > LANP
i
| i
POWER
SUPPLY

JUN 2.13 lAs9as1avesiinend

1. CPU %5afaUszulana

UTNNUSEIIaNA I UTRNTY

melulsznaulumensasasdailulasiuswawaslunisyingu

WLFISLAE 29951 MTuaT kasBMULYE3 MTLUMENTYINTUNIRNTTIUAN 9 WU
® Relay Ladder %39 RLL (Relay Ladder Logic)

Structured Text

Instruction List

Sequential Function chart

Functional block diagram

® Continuous function chart

lngagSudayauiangunsalduns wivimsUssianalUiesinslagldlusunsuann

mhemmifidenangdeulusung

2. MEMORY UNIT #38%ti28A2149"
vmthilunsifununsdeyadilddmiunisdamslneiing ROM uaz RAM Tagsnly
RAM (u31) azdfadldlnidewionumaedidndminiivteyamnliduludeyaasgymely

(%
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ROM (se3) PLC luilaqtiuazld EEPROM lunsifiuteyateraeiiielidudoyans ligaymely
EEPROM (Electrical Erasable Programmable Read Only Memory) Mﬂaaﬂmmﬁﬁjﬁmﬁlajé’aa
Hpdasdlofmulunsidouwarauivsunsy Tneldismemsliiumiioutu RAM uenannduf
lisndudestiuumnoidsedidoliiu :iaazunandt udessuauauiRisuesia RAM uay
EPROM Lol amaeiiu

3. wiledune/dnn (Input/output Unit)

q
% 1

'mi’;aﬁuwm%ﬁmﬁwﬁ%’ua@@mmﬂLmawifm 9 LU
® Switch
® | imit Switch
® Timer
Photo-Electric

® Encoder
mhglevinavimvindseyasenludeaunsainieuensng 9 wu

® Relays
® Servo Motors

® Solenoids

Heaters
LEDs
Etc.

gunsaldmsulusunsu (Programmable Device)
Wdeutayalyifiusi PLC 19y

A e o

=,

M

Handheld Program

e O ¢

Computer
® B
JauUANA195291319 PLC AU Computer

1. PLC gnesnuuu uazaisuivalimusieanimwindeslulssnugaainnssulagianiz

2. mslusunsuuagnsldann PLC vildirgligienmilounsufiumesmaly PLC Sszuy
MInTRdufLesRLATIRngs aufeaamsldnuhlimatissnuwildie

3. PLCgnmnlimmannsalunisinaulagatudes qvhlinsldnuasmnuned
Fldreufiunosenuazdudoutu

Uszdd PLC

A.A.1969

pLClAgnanTwnasusnlng USEM Bedford Associates Tngldded1 Modular Digital
Controller (Modicon) Tiulssundnsosusluew3nda General Motors Hydramatic
Division U3 Allen-Bradley Iéilausszuumunulaglitedn PLC
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A.A.1970-1979

Iafimswannly PLC SmsdssananafidunniunumsiVdeulames  Microprocessor
mwanusalunsdeanstoyaseming PLC fu PLC Tapszuuisniie Modbus 489 Modicon
Sufimslddunmae winmildudayg i Analog

A.7A.1980-1989

firumenenfiazaanasgilumsioasieyaves PLC Tngu3om General Motor léa3ns
Uslameafiiiundn manufacturing automation protocol (MAP) auaad PLC anadiey 9
NAngaNLIsTianunsaluswnsa PLC dhen1w symbolic Taeanunsalusunsuniume personal
computer wnuiazlusunsuniunie handheld wie programing terminal

A.A.1990-Uaquu

IgfiaumengalunmsfiagyilvinisildlunisTusunsy PLC fussufeniulagldunnssiu
IEC1131-3 aunsalusunsu PLC lasae

® || (Instruction List)

® | D (Ladder Diagrams)

® FBD (Function Block Diagrams)
® SFC (Sequential Function Chart)
® ST (Structured Text)

AUEIN15AVDY PLC

PLC an1130AuAnaule 3 dnuaizhe

1. rufivhanudduneunds (Sequence Control) faghait

(1) MSINNUIBITTUUILAY

(2) Msvhnuredniues wtnes

(3) N15¥11UVeY P.C.B. Card

(@) mevhaluszuuissrlu® ssuusaluid wenuiidunssuiumshnuveassesdnsna
$199)

2. numueuadelv (Sophisticated Control) faghaiiu

(1) MIvhunepdiamans Wy uIn au Aad s

a

(2) MsMUANLUUBNIAEN (Analog Control) wu n1smuANaamgil (Temperature) 113
AIUANAIUAY (Pressure) LTusu

(3) nsAuAu P.L.D. (Proportional-Intergral-Derivation)

(4) Mmsmuagashmemas (Sevo-motor Control)

(5) NAIVAN Stepper-motor

(6) Information Handling

3. MsAUANAITUNUSILIBANS (Supervisory Control) fpeaLy

(1) udyayrausau (Alarm) taz Process Monitoring

(2) Fault Diagnostic and Monitoring

(3) UADTIUAUABUNIABS (RS-232C/RS422)
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(4) Printer/ASCIl Interfacing

(5) umuANsnlulAlulsUgRAIMNTIY (Factory Automation Networking)
(6) LAN (Local Area Network)

(7) WAN (Wide Area Network)

(8) FA., FMS., CIM. 1Judiu

NSRS PLC

YAAITRAITUINDURAA

[
v

(1) uilunisdnsediiie ool

(2) azdoniislivenslusuanniol

(3) Msgourgesawilading

(a) guugifiAntunnadesinsdinanssnuiu PLC nielal
(5) 33n15783RU PLC annannwindsuiilivasasty
anmundouviteanuiivilinsings PLC

(1) Auaunngdoilnunss

(2) flgaumgfisnndi 0 °C ui3aganin 60°C
(3) §illu viselainde

(@) fautiuann

(5) IfeidnaanRAtansou wiellyl

(6) duaziiiounn

gadunuEInTy PLC Adsiidnuuzagiels
1. Foatfestullalyt PLC domepannsldaundonndiudug wu mndsnndeuviedwuidou
Tuenne 1w Aty thifu duas Aedidgysnisiandeu

Hvwnlugiesne agmnlunisiiuanglnsnge

AsRadag PLC shsanunsaiuauliiliusageesnstion 8 i

HGRHIM)

AsLeNMIRnAsiugUnsalniliauiougs 1wy Bnwes nilaudas vsediiunuwinlvg

2.

3.

4.

5. mmaﬂmsaméﬁqqﬂmaﬁ,w%%mqq

6.

7. laimsl¥ PLC Fadsoguunniu videagfuiiu
8.

Y A a ! O a Y 1 E4 A a = (%
OWNQMﬁQQJQQﬂ’N 60" C AITAANAANLUNTEUIEAIILTBU K1TDARLATDIUIUDINA



22

gUnsalaindAIuANI9a3 (Control Circuit Elements) 1ugunsalinslniin Feimihiisn
wazsonasndliiiuag Tlunisauaunisvhnuvesaiesdnsmeg Wumdeugunsalitugu
Iglafugnamnssunald

1 M30 inclicater Hights 8} RMO-AFX 1) M2Z indicatar lights 16) Flat Rear contact elements
2) M30 pushburitons 7 Threacked ring 12] Emergancy stop butians 17) Flat Rear LED elaments

3) M3 illuminated pushbutton actuators B} M22 pushbuttans. 13) Label maunts 18) Centaring adaptss

d) W20 selactar switches Q) W22 =slactor switches 14] Mountng sdaptes 19) Telescopic chip

5) M3D key-operated buttons W0} M2Z keyoperated buttons 151 Contact mlements

Ul 2.14 guUnsalaintAruAN9as (Control Circuit Elements)
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2.11 Push Button Switch

Push Button Switch visefiseniuinaindluna iugunsalmslnih Javhuihiidauaznoaas

maliuag Tdluniseuaumsinnuvewmawes wsensiuvasaiasdnssing Wumileu
o Yo Y a Y = =

gunsaiugu Mlatvanamnssuyialy vauudln wasiiuwas

laseasnevasaindduna
TnglassasavewindUuneanansanenta 4 @ lawn
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2.12 YdAmasaIng uazandnayua (Selector Switch & Key Switch)
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U7 2.22 Bidamesaing wazaindnaua (Selector Switch & Key Switch)
2.13 andanidu (Emergency Stop Switch)
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12 The principles of vacuuming
All industrial vacuums work following the same principle:

The air is extracted from a closed chamber, creating a vacuum inside.

Industrial vacuums

A ventilator, a suction turbine, a side- channel blower or another device to cause air flow can be
used to extract the air (see point 3.2.). Air flows from outside through an opening in the closed
chamber, because the general air pressure wants to balance out the vacuum.

v

r ir pr
External air pressure Vactumi

Y ) ) )

v

-_—

¢ _oAamrae SN R
/ housing
v

Air volume Hoyg H

~ Closed

Figure 6, The Principle of Vacuuming

35

A97U #1139

JUN 4.2 sUuansdiananmsinnuilewuresaesgay

4.3 Anwin1sdanvuavasuseningaiuneiiulniivaaniagntuanamnssy

gunsallihianunsadunldlaiuinsesgaiugnaivnssu desll f IP ag1atlogfa IP54 u
mMeusenimualvldegneiospe P 65*



Component Manutacturer

Control cabinet Rittal

PLG controls Slemens S57-200, Siemens S7-300

Logic relays Slemens LOGO, Siemens Kloeckner-Moeller

Pressure sensors (analogue)

IFM Elektronik, Endress & Hauser

Pressure capsules

Dungs, Kromschroder

Switchgears ABB, Siemens, Kldckner-Moeller
Operator panels Kldckner-Moeller, Siemens, Panels Siemens
Terminal blocks Conta-Clip, Weidmiller, Phoenix, Wieland

Monitoring relays

Siemens, ABB

Time relays

ABB, Siemens

Proximity switches (capacitive)

IFM Elekironik, Endress & Hauser

Proximity switches (inductive)

IFM Elektronik

Proximity switches (ultrasound)

Siemens, Endress & Hauser

Oscillating fork sensors

Endress & Hauser, Vega

Automalic circuilt breakers

ABB, Siemens

Control power transformers / Power supply units

Gebr. Frel, Siemens

Plug-in connectors

Harting, Wieland

Coupling relays

ABB, Siemens, Phoenix

JUT 4.3 ansunansgunsalianuminvesuseniaunsathunldussnaugaiunuliin

36



37

Parameters  Symbol Unit Abbreviation  Explanation

Charge Q Coulomb 1 Coulomb = 1 A *s (one Ampere second)

Voltage u Volt v Requirement for electrical current to flow

Potentlal ¢ (phi)  Volt Voltage without reference.

Current I Amps A Electrical “power”.

Resistance R Ohm Q Stops the current. The greater the resistance,
the less the power of the current.

Spec. Res. m Resistance per unit of length / per Metre.

Capacity C Farad F Stores electrical energy (capacitor).

Inductivity L Henry H Stores magnetic energy (coil).

Power P Watt w Product of current and voltage (P = U x 1).

Frequency f Hertz H Frequency of the shift in direction of the
alternating voltage per second.

Conductivity Siemens s Reciprocal resistance.

Afeun1ee Ul nlgluusen Electrical term

SUN 4.4 71519U4anIATAAAINAI I EbNTN

Direct current / voltage:

Power supply for controls with semi-conductor components, from batteries /

accumulator batteries, mostly from rectifying power supply units

Alternating current / voltage:

Now common in power networks (see below), shift in direction 50 times per second,

in other countries also 60 times per second, as low voltage (up to 63 V) also as

control voltage

Power Network:

There are two different types of power network. The first is known as the “single-

phase network”. This system consists of a neutral, an earth and a phase. The voltage

in the single-phase network is 230V. The other network is the “three- phase

network”. The three-phase network consists of a neutral, an earth and three phases.

The voltage in the three-phase power supply system is 230V from each of the

phases to the neutral and between the individual phases 400V or
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500V (see figure 1). The neutral may also be absent in three-phase networks, in
which case it is known as a four-wire network. In this network no 230V is available,
but just the 400V between the phases.

Phase:

The electrical current flows to the user through the phase(s).

Neutral:

Reference conductor of the phase(s) to establish the voltage. The neutral is always
marked in blue.

Earth:

Wire at earth potential. It is often connected to the neutral. The earth wire is always
marked in green and yellow; it may also be uninsulated.

Potential:

Voltage without reference to another (normally null) potential

Potential equalization:

Connection of all system components at earth potential to prevent charge of the
individual components to each other.

Potential free contact:

A switch contact, which has no voltage going through it. The user is free to use this
contact independently of the required voltage.

N/C contact:

A contact, which opens when operated, also known as a break contact, figure 2.

N/O contact:

A contact, which opens when operated, also known as a working contact, as it is
closed when it is “working”, figure 3.

Series connection:

Current only flows when all contacts are closed, figure 3. Current is interrupted when
just one contact is opened.

Parallel connection:

Electricity flows when any desired contact is closed, figure 4. Current is only

interrupted when all contacts are open.

Fuse:
Interrupts the flow of current if it goes above the maximum value for the fuse.
Fuses are also described as line protection switches.

Motor protection switch:
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Interrupts the flow of current to motors if it becomes to high. A possible cause might
be that the motor temperature is too high. A missing phase in the three- phase
network can also activate the motor protection switch.

PLC:

Programmable logic controller — this is a programmable electric device, which make
it quite simple technically to carry out wide-ranging control procedures.

Contactor, relays:

These make it possible to switch high effective power with controls at low power.
Operating capacitor:

With an operating capacitor, you can operate a three-phase motor on the single-
phase network.

Transformer:

To create the necessary voltages in a control system, which is different from the
available voltages, only for alternating voltages.

Starting current:

The starting current is the current the motor requires at the moment when it starts
up, up to about 6-8 times the value.

Motor nominal current:

The nominal current refers to the current that the motor needs to reach nominal
power when the nominal voltage is present with the nominal frequency.

Nominal voltage:

The nominal voltage refers to the voltage that the motor needs to reach its nominal
power with nominal current.

Nominal frequency:

Normally the nominal frequency in Europe is 50Hz. In exceptional cases it can also
be 60Hz.

Nominal power:

The nominal power is the maximum power that a motor can deliver at nominal

voltage.

Rotation direction:

The direction of movement of an electric motor, for three-phase motors this
depends on the order of the connections to the power supply system, for AC motors
this is specified by their construction.

|dentification in EX zones:
3 ExX | only for devices which are used in mining (underground).

3 EXX Il for devices that are used overground.
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Ignition protection type:

Specifies the devices with which the electrical system is equipped to prevent ignition
sources from escaping.

Temperature category:

The highest temperature reached during operation in the device must stay below

this value:

T1-450°C
T2 -300 °C
T3 - 200 °C
T4-135°C
T5-100 °C
T6-85°C

Intrinsic safety:
Electrical current circuit in which no sparks or other thermal effects can ignite a

flammmable dust-air mixture.
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Figure 1, Power Supply Networks
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Figure 2, Contacts

Figure 3, Series connection Figure 4, Parallel connection
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1. Controls

1.1. Direct Start-up

1.1.1. Vacuum with Direct Start-up

This section refers primarily to vacuums with three-phase motors.
In principle single-phase vacuums also have direct start-up, however they are easier to handle when
Iml.lb|EEhﬂﬂﬂl'lg.1hEl& are some nofes on vacuumlng with a single-phase drive at the end of the section.

The following vacuum types are equipped with direct start-up:
DS 1150

DS 1220

DS 1400

DS 2410

DS 2420

SA 1150

SA 1220

SA 1400

WSP with three-phase drive

SPS with three-phase drive

All custom machines with a motor output < 5.5kW
Al DS **** Ex

(I L i O i N R N I

Yo w

JUT 4.6 sUuansfegrawnsgIuNMseenLuUan1snaaime snldmaalvilaiiu 4 kw

4.42 uoWosTlMATlni 1A 4 KW ZRISLUY @ns-lnadinszasiiuann s
Tutsan3nlé1/3v09uuuDOL fienaazdmaronsiiseioonuuuiiufifnnssuaasusnines
wazsniluissanussinnssmnunizaninueimesiiazdmanegunsalsovislditu anemiu
dardmsetuiinaugeeiniadnusasininund



2. Star-Delta-Startup

2.1, Function

A star-delta-startup is used to keep the starting current, which is 6-8 times the nominal current for a three-phase
maotor, as low as possible. Using this type of start-up, the capacity of the motor when it is turned on is only a third
of its nominal capacity. Comrespondingly, the starting current Is reduced to a third of the starting cument of motors
with direct startup. So, for example, a vacuum with a 5.5 kW motor with star-delta-startup can be operated on a
16A power point. If it was equipped with direct startup, this could make the fuses on the powerpoint switch off.

The slar-delta-stariup has another advantage: It spares the drive belts, as the reduction in power also means
that the activation torque of the molor is reduced to a third,

As a rule all vacuums with an output of » 4kW are started by a slar-delta-startup, Ex machines are an exception,
All Ex vacuums are normally equipped with direct startup. Originally this was because the old Ex turbines were
provided with brass conducting elements. If the motor had been started with a star-delta-startup it would not have
been in a position to drive the turbines, as it would have had only a third of its pawer. To keep the construction of
these machines as similar as possible, this was not changed when the new turbines were Introduced.

2.2, Vacuum with Star-Della-Startup

The following vacuums are equipped with star-delta-startup:
DS 1750

DS 2520

DS 2720

SA 1750

SA 2520

SA 2720

DS 4150

SF 92

All custom machines with a motor output > 4 kW

(R N R N
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Standard Functions

HNo.

Function Function description Detailed description Indicator

& Lax Dispay

Machine clop when pushing the emergenc: amp
o i Ny desoription desoription

e can not be st
stop switcr 2 Wil SDp IMMETERY.

Emergency sop N Ingicar Lamp| Rez

oN

Dispay
gescription

Motar protection circuit breaker.
PrOECt the MODr oM CWErCUMENT

Molor proection

nHEring Me Wroine tEmper Sure.
12 swilch warning

onrem Vd ml=

JU 4.8 3UANT19UAR9FI8EN4 Standard Function
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9 64678 Logo | DM8: 12/24 VDC SIEMENS 3 pcs A2-Ad
10 41705 Logo ! TDE Text Display SIEMENS 1 pcs A5
11 59275 Contactor ABB 2 pcs K1-K2
12 41202 Contactor ABB 1 pcs K3
13 41806 Terminal block PT 4 Gray Phoennix contact 9 pcs X1-X3
14 53399 Terminal block PT 4 Blue Phoennix contact 1 pcs X1
15 41807 Terminal block PT 4 Yellow/Green PE Phoennix contact 3 pcs X1-X3
16 63118 End plate terminal block D-ST 4.0 Phoennix contact 3 pcs X1-X2
17 52047 Termina | block PT2.5 Gray Phoennix contact 12 pcs X3-X4
18 53401 Termina | block PT2.5 Blue(Series) Phoennix contact 1 pcs X9
19 52049 Termina | block PT2.5 Yellow/Green PE Phoennix contact 3 pcs X3-X4
20 52981 End plate terminal block D-ST 2.5 Phoennix contact 2 pcs X3-Xa
21 52989 End clamp Phoennix contact 9 pcs X1-X9
22 71242 Pressure transmitter AS300 1 pcs B1
23 26956 Switching amplifier 24 VDC ifm electronic 1 pcs B2

JUT 4.11 JUmsauanafeg1e Components List
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JUN 4.12 JUnansfeg1e Front Page vasuuugauaulniia (Circuit Diagram)

customer:
type:
drawing number:

job account number:

EMAG Automation GmbH

DS3-40 M Zone 22

E42635Dxx

2043883

creation date:

Project person responsible:
originator:

e-Mail:

telephone:

year of construction:
controd cabinet number

ERP number

22.11.2017

Andreas Seppel

Sascha Mejer

sascha meerruowac.de
05226/9820-76

2017

1117555

73281
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Terminal Diagram
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Cable Diagram
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Sudeulsunsy
TUADULIN FBIIINTWEUTIBaLBEN Yasdunmkaziowinslauilsyasvideanall

Vacuum Cleaning 2520 I/O List

ITEM DESCRIPTION 170 SIGNAL ADDRESS Contact
1 Manual Mode Dl Selector Switch Man. 11 NO
2 Remote Mode DI Selector Switch Auto. 12 NO
3 Manual Stop Vacuum DI Push button 13 NC
4 Manual Start Vacuum DI Push button 14 NO
5 Reset DI Push button 15 Contact
6 Filter Cleaning DI Push button 16 NO
7 Filter Differential Pressure Al Differential Pressure Transmitter All Analog
8 Max Vacuum Pressure Al Pressure Transmitter Al2 Analog
9 Motor Protective DI Motor CB 19 NO
10 Motor Direction Wrong DI Phase Monitoring Relay 110 NC
11 Air Pressure Switch DI Pressure Switch 111 NC
12 Remote Start/Stop Signal DI Relay contactor 112 NO
13 Reserved DI N/A 113 =
14 Emergency Stop DI Emergency Switch 114 NC
15 Dustbin Limit Switch DI Proximity Sensor 115 NO
16 Motor Running Feedback DI Motor Contactor Auxiraly Contact 116 NO
17 Vacuum Motor Start DO Motor Contactor ON Q1
18 Motor Protective Alarm DO Pilot Lamp (RED) Q2
19 Motor Direction Wrong Alarm DO Pilot Lamp (RED) Q3
20 Compressed Air Low Alarm DO Pilot Lamp (RED) Q4
21 Filter Clogged Alarm DO Pilot Lamp (RED) Q5
22 Empty Dust Bin Alarm DO Pilot Lamp (Yellow) Q6
23 Machine Ready DO Tower Light (Green) Q7
24 Machine Alarm DO Tower Light (RED) Q8
25 Alarm Buzzer DO Buzzer Q9
26 Machine Ready (Interlocking Signal) DO Contact Relay Q10
27 Machine Warning DO Tower Light (Yellow) Q11
28 Reserved N/A Q12

gﬂﬁ 4.19 M99 1/0 List suaﬂm‘%aq@c!uqmammﬁu 3u DS 2520.

Mg PLC SIEMENS LOGO! input / output address 3u97n 11 wag QL.

4.6 ¥11AMUZINAU Software LOGO!Soft Comfort.
LOGO!Soft Comfort fie wavviwaslalunsilisulusunsy weyammdswes PLC LOGO!
Welsudula LOGOISoft Comfort W vezdintisinansfeulusunsuiuunsagy

m

IS = I ! Y dy
LLazmmuLmaqmammmmaiﬂu £8908A Camiend
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T LGOS0t Comifort

| Diagrams RSA|Fal®7 | #F D¢ B 5 |00 D] i
Y A New Dlngram s na|S/EE
&1 Croult Diagram 1

F® Croust Diagraml X

[ oo
'__,Iﬂm ._'..'.
= || Constants
+ | Dngital [ - L
I Input e , = W " A e
- ‘mw
¥ LOGO! TD Function key
8 Sheft regester bt
W Stabs O flow)
© W Status 1 (high)
@ Oulput
& Open connector
M Flag
1—'_'.“
Al analog nput
0 Analog output

4 A arvalnn fae -

(1) Menu bar uuiysdssing q Adlumsiamstulag wu madaTalid msdudin,
g udu.

@ Standard toolbar LLaULﬂ'%'aaﬁanwmgwu L‘ﬁuLLﬂUﬁli’JUiﬁuﬁﬂgﬂﬁl‘gﬂaﬂﬁQW wWun1sila
19 Juiin funlwa Run, Stop PLC, Download / Upload program.

@Mode bar  Mdwiudenniivinsseninsmadeulusunsuuazmadeusieiniotisves
PLC

@ "Tool" toolbar kautpFesilemauieglunndeulusunsuiu dMdsdiasssviiees
Tusunsu (Simulation) nsey nsiisdenin sy

@ Programming interface fiuilunsideulusunsy

(6) status bar unuuansaaTULYEs PLC

@ Diagram tree waukanslusunsy PLC idaly

Operation tree wautanasesdlonlglun1 s ulusun sy input / output contact,
timer, counter LLazﬁu‘]
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4.6.1 mdengUuuumadeulusunsuannsaidents Wena file > new > wazidonguuuy
ms@eulusunsuduy function block Diagram (FBD) %138 Ladder Diagram (LAD) %38 UFD
Diagram (UFD) lofiuandlugu.

B2 LOGO!Soft Comfort

4.6.2 NM3H9AT 131811307IA69U8IPLC lelaana file > property wazazUsinguueng
dusumeAangg Buanasamaly (General) Wudeveslusunsy Ao PLC Al 1P

address



B& LOGO! settings X

Offline settings | Online settings

Ell

Hardware type LITEERIOTS

10 settings Device name:| |
IO names Program Name: | |
Program passwon

FPower on

Message text it

Additional info IPAddress:| . .. |
st S e —
Modbus address s e

nsieAngunsal PLC  i51@03150k8eniusaquePLC  laannisasAniikazanansag
waviduauazdoyaniamealialaannipied

B LOGO! settings X
Offline settings | Online settings
-~

General
H type []
10 settings Type:| @l LoGO! BF54 v
110 names
Erogram Dassworf Instructions/Character: Maximum resources:
ower on
TEQITY TITeET -
Name uant
haessaosten [ D) B e ] Function Blocks AOOQ Y B
Additional info ours Counter REM 250 ]
Statistics Asynchronous Pulse Generator .
e Digital Inputs 24

andom Generator

Modbus address ¢ Threshald trigger Eli:gﬂl Outputs g
Analog th.reshol.d mgger b B
Analog differential trigger Text Box = B
Analog Comparator S = _
Slalmay Ilgnnngsmtm Analog outputs 8
ultiple function switch eI e

Message texts

oftkey

[7] Data Log Profile
5-----Data Log

[7] Character set

Block names 100
Analog flags 64
Cursor keys 4
Shift register 4
Shift register bits 32
‘Open connectors G4
LOGO! TD Fun... 4
Metworkinputs 64
Metwork analo... 32 L
UDF types 16
UDF instances 64
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A9A1 Analog Input / output legaimisaldendiuau Analog Input 19 wazawnsa sea
Analog output U 4-20 mA 138 0-10 Vidanutiaiadl

B LOGO! settings X
Offline seftings | Online settings

SETEE All outputs keep the last value El
Hardware type
7 5 Value range type Value in STOP mode L
IO names AQ1 0-20mA/0-10V | [ 000 %]
Program passwor AQ2 0-20mA/0-10V | [ 0.00%]
Poweron 203 020mAJ0-10V | | 000 %]
Message text =
Additional info HE (0-20mA/0-10V v | 000 %]
Statistics AQS 0-20mAJ 010V~ [ 0.00%]
Comment AQE 0-20mAi0-10V | | 0.00 5
Modbus address = AQ7 ‘0_20"“!0_10\’ v| | 000~ |
AQ8 0-20mAJ 010V | [ 0.00 %]

[o! Al setting

If 4 Als are supported on LOGO!, do you want to enable 2 Als or 4 Als?
To ensure compatibility with older devices, enable 2Als.

() Enable 0 Als
Mo Als are available for your circuit prograrm.
(@) Enable 2 Als

Only Al1 and AI2 corresponding to input terminals I7 and 18
can be used in your circuit program.

() Enable 4 Als —
Al1 and Al2 corr ding to input i 17 and 18 are
available for use in your circuit program. =
Additionallv A3 and Al corresnonding to input terminals 11 and 12

¥ 1
Y

AaALUAEUTOURY input / output teRnutaieil

Offtine settings  Ontine sertngs [\ 4 NTTWA AN~ ~0"

General
Harawaretype ~ UOMames
O seflings )
m Mame
Pragram passwon i ~ o1 o
Power on 12 Q2
Message text 13 a3
Additional info 7] o4
Stalistics 15 Qs
Comment 16 06
m ar
8 Qs
1] o]
1o 10
" an
12 Q2
Ha a3
[EF] ad
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1O names
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12 cord switch 51 close gate NO

13 pushbutton 52 open gate manual NO

14 pushbutton 53 close gate manual NO
15 position switch 54 gate is opened NC

16 position switch S5 gate is closed NC

I7 safety pressure strip S6 NC

11 cord switch S0 open gate NO (A

Output MName

Q1 contactor K1 open gate
Q2 contactor K2 close gate
Q3 warning light H1

Q4

Q5

Q6

Q7

Qas

Q9

PMNTurNssulUsensuauRauluiiiue 1s1ausaewdu Ladder %Se Function

block lamuamnuanaIntuyinnsienwasfsnluswnsy ﬂ

g

s RN

| M pushbutton. 53 close gate maruyi NO) | |
T L el o a2

L

. I8 (position suitch 55 gat is closed NE)

|

7 (aatuty pressure shilp 58 N . .
i st

JBO1S.

i

. B1 (cantacter K1, open gate) .

57] DL BB | . | O3 (waming HghtH1) |
B Ram = aft P '

i et T OO0
ks 0% S e
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nstatamnuiionansininsouanmalalagnisidonnansdonind Massage texts 21nLAU
\w3esilonsy

Taw? digahklad

vhnsdenindesnisliuansiigunsaleylsitunansl LOGO! Display %3e LOGO! TD i
wandugd  annsafiagsedlidonnulundesdonnuiiuquanaldnuaniugvasids
#1971 LileBumn 11 Wlsuanmgain 0 Wby 1 Teeuuansdusniindhagausinun
NIDUANIANYBIFITULIAT (timer) FTUTIUIU (counter) ¥38 ANDTUNABARIIAINAIILILG
avaonuzlunavasiug



60

B

LT 8007 [On-Delay]
I m B016 [Asynchwonous Pulse Generator]

NFRNTHULUTHNSULAIIIENNTaNeFaUNITIIuYadlUsensulmduluauteulalalae

£

#1115 Simulation Inenaflapau
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DMagram Editor
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_ | 1 (ponkactar iKY opan gate) |

| B (gushbuitan 53 epen gate manual NO) |

|8 fposition amitoh 54 qale s opened N | | | | Lo— e
H a : R

| KR (gord awetoh 21 plesw gate NO). |
L M(gushbutton 53 clgse gate manugt
(| o . :
B ! ;

x - ! el d . o
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| 7 R R
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nagaun1sAIlnanlusunsu PLC ludsganagau

AR
WaalUshNSULIUNDUA I
manfilenounIUlnan 98U5INUTNAN9NIIATIUIEAT UL
@ Interface (=)
Interface |
Connect through | Ethemel - Intel{ R} Ethernet Connechion 1217-LM -
I Target
|
| , m:
s
I'argeliF' address; 192 168. 0. 1 . AQdress Dook
Accessibie LOGO ;‘_,‘-
~ame [P Address Subnet Mask Gateway MAC address Status
|
NUULA Copy lo 30 carg Mnsnalanaus

w59 Wianagl
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Tsunsuviin1snsIam PLC Aiseagluiuniaaintduling OK wiiveiintisuansiuginiy
U595t PLC aglustop mode 1ievnN13Aillnansndanisaan Yes iinteing

wansanuznIsAMLivaalusunsuduadagy

"B PC > LOGO! o |

61%

e - — "

nudlerinisinanasaduasinimanunnivelineguduli PLC nduleg RUN

Mode 3nA33

" L0GO! =)

o

@ The device is in STOP mode.
: Change to RUN?
£ Yes No

—— e — —

4.7 Anwimsusznaudaluaulii
sunnmaeseun1siingunsainvgldlunisusenevdgrivaulninlae sredennuuulniag

195U TR NHTAN T SLHUNKARLE
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Hwyins layout 19gUnsaliazysznausvanslsingg
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Machine No

Machine Built | 52ar FIE
Order Confirmation No — L
ecrrical control panel check 15t
Tt=m Description. YES N

1 Document chack
1.1| Electric drawings no. sccording to the machine order confirmation.
1.2] Drawings no.
1.3] Design by Approve by sinuanawuu i
1.4| Revision no. Update by

z Visual inspection.
2.1] Panel size
2.2| Panel Color code according to the ordsy
2.3] Door side check RTIRREUAIIINEEUTa B I8EhLEY "
2.4] Panel layout according to the drawings
2.5| Labels and tags according to the drawings & lettering check
2.6] Components according to part list
2.7| Components markers acoording to the drawings
2.B] Terminal markers according to the drawings
2.9 Wire makers according to the drawings
2.1] Cable color according to the drawings
2.11) Czble size according to the drawings
2.13] Cleaning

3 Cable and connection
3.1] Cable insulstion Testing
3.2] Cable accessories, end sleeves, cable lugs preardina-te-tha—mabissins

3.3| Cable and wire connection no loosen RIIRFAIUATTRATIEULREUTHTISTUBL I8 1
3.4] Ground cable check VLS U ERad ) IlnUW a1 g 16199
3.5 Cable gland according to cable sie thillgtusiagine U
3.6] Cable gland type Standard, LTEX Fons
4 Circuit breaker and fuss A1 ARSI ANAIL T i“ﬂ"vmiu dnaa
4,1| Fuse size check scocording to the drawings eeo &8 sy s ou aos
4.2] Motor Protective switch selting No. = A, Mo = A
eCtrical Lhec
5.1] Shot circuit check :
52| Insulstion testing VAN WATUURAAAINIAT u'lﬂhﬂ
£.3| Hi voktage testing Lasmagaunisvinauna vipanusg
54| Incoming power and main switch testing

&.&] Transformer testing
58] Poweer supphy testing
5. 7] Fundticnary testing

'
1Y

a
UA99N7
\ASOINAKLERAMNTINLALARA8gUNTAlA17

1
99 Bl

[

MIGAIUANKIUNIAgRUMN A mUAvasUSEN IR lUimsfiadadiiu
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NAEaUTITUANTIIY19IUVDY Motor oireetion wrong

SIEMENS

Nad@auNetiuAn1se1ures Compressed air Low pressure
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Nea@uUNetuAnII9IUIBY Motor protectiue

SIEMENS

SIEMENS
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NadoUNITuUAN159191UYe9 Filter clogged

Filter Clogged
Date : 2@p18-81-12
Time : Fr 12t 68

Clean the Filter O
empty the Dust |
Lall Ruwac Seruice

NAABUHITUNNTIVNNIUTDS Timer setting error Cleaning limit 5cycle

rTim‘pr' Setting Efrﬁv"
Cleaning Limit Zw
Pulse time M%m@t”

.5 sec
Pause time limit
12 sec

NAAUNITUANITYI91UY89 Dusting parameter

81
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dusting Farameter
Cleaning Cucle
et E

Fulse H.1H

FPause: b

= £ o = 1 [ Py A o A <)

LZLIE]‘V]G‘Iﬁ@‘ULLﬁ’Jﬂ’]iVIN’]U“U?NLﬂi@\‘i@ﬂﬂ!uq(ﬂﬁ’mﬂ’i’illL‘LJuVL‘UmiJLQ@UISU@WJJVIﬂWMUG]ﬂaLUUﬂ’]’i
< : & b4 ¥ a 1 2/ PN o a
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unil 5
GRINGIGEER GGG

5.1 agunan1sufineu
5.1.1 msasgmuauliiiiadamuimue
5.1.2 gemuauliidldasraduinunmegsounudormuaesii
5.1.3 indosgarugnavinssuiianegmueylniihfasst wihnudulumudeuluynusens
5.1.4 1n3 psqar ugnanunssudiansag muauliiind adsdunnunimaaeunTgLYes
UTEN
5.2 Uszlgvuanudens
5.2.1 IoseuslunsuSudmdniudeny
5.2.2 iéﬁniwﬁamiﬁwmufﬁqLLaszaum']ﬁLﬁmﬁuﬁﬂuﬁﬁwm
5.2.3 IéZeuimevhautugdy
5.2.4 \isuszaunsaivesnieduEesnmaausiuzaiufn
5.2.5 Fouyanaduranigluninsruuazueningaiy
5.2.6 SinfuRaveusionues SulaveuAsURlifUNBULNG WAz MIRTIFeLIA
5.3 Usgleviinuni sy
5.3.1 lfUszaumsdimsvhanwiesdumsaaganuaulsiindmiuesessns
5.3.2 Ifihauieidunsasadelulsany
5.3.3 lensufsnsvinuegiadussuy
5.3.4 [AMIIUIINITINUNY YBULA MNTUANIITNIY
5.3.5 lansuisnsuntamlunsiauegradussuu
5.3.5 lomsudeteunus ngseileu eudasase, ISO, 5 @
5.4 daweuauuzTunsuufu
5.4.1 fsdiauanunsalusiunisenukasyianudilanueiievesgunsal
5.4.2 Fosdifiugnumedunwsingulumssutermuassildlunisairsgaiuaulnd
YoaLAT A LEAFMNTTY
5.4.3 fosdiftugruarandlaluseslii ssshduesassauny
5.4.4 osiiiiugrumudlalunadeulusinsa PLC
5.4.4 sesdanuaninsalunisldaeuiamesiussiuiiunans
5.5 maudlatgymlunisufufau
5.5.1 slevhaudnlafisnisvihauesgunsalluiluwsaz 6
5.5.2 foadilaluasliiiiludinsshduazmuauiiieviinisuilvisasiseludaug
Indinldegnagnees
5.5.3 fipaidlanaas PLC ileflazanunsashnsnsiaaeunazuily
5.5.4 Uinwmiihanuiivinwvidenthauildsuueumnelmdugqua
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madeulvsunsy Siemens LOGO!. (u.U.4.). wWrdslaan
https://www.automation.siemens.com/sce-static/learning-training-
documents/additional/logo/sce-900-011-startup-logo-0ba8-r1603-en.pdf

msansnuawes. (... Whdslean
https://www.tngroup.co.th/media/article_detail/316

ualmosAoUUAWeT Slad alndaruau. (..U, Whialdan
https://mall.factomart.com/principle-of-magnetic-contactor/

193957 yon.. W.U.4.). Wrdelaan
https://www.tisi.go.th/news/details/22/

219599714 1EC. (0.4.4.). whdalaain
https://www.tisi.go.th/website/interstandard/iec

179357 IP (IP Protection). (1.U.4.). Wdalaain
https://www.omi.co.th/th/article/%E0%B8%A1%E0%B8%B2%E0%B8%95%E0%B8%A3%E
0%B8%90%E0%B8%B2%E0%B8%99-ip
https://en.wikipedia.org/wiki/IP_Code

Usgdfvee PLC. (1.U.4.). 1rdslaann
https://www.tkkcorporation.com/%E0%B8%9B%E0%B8%A3%E0%B8%B0O%E0%B8%AT%E
09%B8%B19%E0%B8%95%E0%B8%B4-programmable-logic-controller-plc/

nanmhuveuniageEuana sy, (). Wdddan

https://www.ruwac-asia.com/th/


https://www.automation.siemens.com/sce-static/learning-training-documents/additional/logo/sce-900-011-startup-logo-0ba8-r1603-en.pdf
https://www.automation.siemens.com/sce-static/learning-training-documents/additional/logo/sce-900-011-startup-logo-0ba8-r1603-en.pdf
https://mall.factomart.com/principle-of-magnetic-contactor/
https://www.tisi.go.th/news/details/22/
https://www.omi.co.th/th/article/%E0%B8%A1%E0%B8%B2%E0%B8%95%E0%B8%A3%E0%B8%90%E0%B8%B2%E0%B8%99-ip
https://www.omi.co.th/th/article/%E0%B8%A1%E0%B8%B2%E0%B8%95%E0%B8%A3%E0%B8%90%E0%B8%B2%E0%B8%99-ip
https://en.wikipedia.org/wiki/IP_Code
https://www.tkkcorporation.com/%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%B4-programmable-logic-controller-plc/
https://www.tkkcorporation.com/%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%B4-programmable-logic-controller-plc/
https://www.ruwac-asia.com/th/
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Electrical Check list for Drive assembly

item description Check By Date
1 Drive type Art.
motor No. current A
5 assembly parts are complete according to picking list /
TRl rdasnaunsus witnd i s
5 cable isolation check /
arinmoumTlanmeld hioona
2 cable lug and end sleeve check /
avrumoum U an s Tan wlarfurie Iy
& cable connection check /
arinAeumTemuRumsidoadgndoaras livganat
. baolts and nuts check /
ar1ndtamstulloadien
4 ground cable check /
arrndanTImonTIE
label check /
8 =Y o ol 4
astidanadnaanmns Al aondn
9 fuse size check / msandinmomnasuranailadua: nsa mas
10 motor breaker adjustment to nominal current Af
ﬁzﬂ'ﬁﬁﬂﬂfﬂliﬁl'ﬂ\l Ui‘]lﬂil;llﬁﬂlﬂ .\‘;Y\\IﬂT-\:JllT"I']ﬂ.lJrJlﬁ'\]';
- maotor check /
WAt T e
12 cleaning / vnrmnemn
Remark :
DOCUMENT CODE: FP-QC-01-02 REVISE NO .00 Page 1 of 1

s 1S 4 (Y = 1
wuuesuNInTIAgANIsUsTneudaIuaN i iueTe AR LenaI N TX




Factory Acceptance Test / Protocol

1 Project data

System DS 2520 M

Vacuum medium

Customer

Place of acceptance | Ruwac Asia

Order Confirmation no.

(Ruwac) Project no.

Serial no.

[0 [0 |The pre-acceptance takes place in a suitable quality environment

[0 | |The system and its peripheral equipment are complete

3 Conclusion

| 31 Basic visual inspection

ok nok

[0 [O checkfor damages
O [O system/components are delivered according project documents / order

Remari:

| 32 Machine specification

ok. nok

O O Voitage

O [O Frequency Hz

O ([ RawGasconnection([Js0 [J70 [(J100 [(J200mm @
O O Pocketriter[J26 (45 [J11 [(Jo4 [leeme

[0 [ FiterCleaning: Manual / Motor shaking / Compress air

(0 ([0 Control power supply [J24 vDC [[J230 VAC

Remark:

Page 10f4
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Factory Acceptance Test / Protocol

|33 Electrical and control equipment

ok. nok nla

O O O Checkofthe electric cable

O O [OO Checkofthe electric plug

00 0O [0 CheckofMain switch

(O O [ Checkof Control power supply

O O [O Checkof Emergency Switch

O O O CheckofVacuum interiocking VIA potential free contact
I ;

O O [O Checkof Motor direcion wrong function

O O O Checkof Dustin emplying function

O O O CheckofFiter Cleaning function

[0 O [O Checkof Vacuum Manual start / stop mode

[0 O [0 CheckofVacuum Remote start / stop mode

Remark:

|34 Vacuum unit
ok. nok nfa
O O [O Direction of rotation (motor) is correct
0O O [O MotorCurent A
|‘_'| [:| D Manometer setting mbar
O O [O Airfiowvolume with 3 m hose m¥h
O [O [ AirSpeedwith3m hose m's
Remark:

|35 Workplace safety
ok. nok nia

O o O The system is in accordance to order agreement and is in conformity with the relevant

directives and standards

Page2otd
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Factory Acceptance Test / Protocol

| 36 Technical documentation

ok. nok nok

O O [ Instruction manual, spare and ware parts list

O O [0 Mechanical drawing

O 0O [ PipingDrawings

0O O O Elechricircu diagram

O O [0 Finished Machine Testing and Quality Control Report

O O O CEMarkingand EC Deciaration of Conformity
Remark:

PageJoté
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ArensldnuiA.

i
ginaulnsa.

|
l

—

Q0 | wusind P1 waesuanaile yewefiusanes il

S1 | @isdienTuumnisinans waiau - asld P2 naanlnuanstailie dasreliasua viie wlalsinsy

52 | faauion Stop P3 wnanliuaninaile ursmas [ﬁﬂ\’li“"l.im‘?‘lﬂﬂ#l‘f
Compressed Air)

S3 | tluusunian Start P4 waealruannaiile Nowadiy

54 | 1)y Reset PS5 naealiuanstmifsuliinauszeeiniudu

55 | dunevinAnuazens Wemes EMG.1 | gimdgniiu

H1 | Simesfuansdaluantsvinany

Page 1of 4
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antuazvaen uanaua.

M

FOITLT ; g
i Main Switch | (Ta/ls drelvlidn
wataiou Twum
Man
windiRenTvammsinay 0 n
Auto gald Tuum
tlunm Start as ULy
fluns Stop asalisnian
tlunm Reset IR L]
i navIANuFLENa
e Filter . S
Dedustlng Ammat
wasalvuansuaiile
uaeniNuaARINg oL Y i .
protective uamafiuIAnes vl
MOTOR naanianiaaiile
uaenliuanIug [IRELTRIN siaanalvladuiva
WRONG .
yi7a waliasu
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COMPRESSD|

AR LOW ‘L‘ﬁ " o
yaanliuaninaiile
unAeAUARAIES coleTh o
AIR LOW WSIEURHE
CLOGGED :
FILTER waaalrkaninails
- upanliuanita = -
CLOGGED Tavma s
waefliuaninaRau
EMPTY vo ™
naentuamIHg WA uazend
DUST BIN
Wi
. B EMERGENCY = o
AN Adgn
LB DRI i aindgmau
£ 3 2 HOUR fmefuanadalisns
Dimefuansdalaanisinnu ;
METER 1974

TOWER LIGHT

gunnoudas | sudladfians
euiaUng
RGeS nsewIudlaie
euEeUng
(RGN prewiudlefinnig
o
Rau
I9ldiden AnAngilalaiag

YA
nsewiLiilaweies

WIBNN4TH
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m:uﬁﬂruwuiiw Fudtawtoadiadoygm

Machine Errar AR nvruilone
- wminainey
Motor protective e N - mrradalandnali
- g il
Mator direction wrong - wenninindudn wie olaliery | - arsadalaodaled
: - sadeunduniidmdstes
Compressed Air Low - wrasunusi . N
- tfradunyiegroving 23
- natfanfmaunseafoues
« Fi1 Differential va/fnwmefifiu | .4
Filter Clogged ) e Boulaadfu
fivsrumysassaly - s rrowilguilAisse
Ruwac service
- (imansiasmiu - mamnmgaienrvda
; - fwfuduillslaatin - Arrndndufudu
HTIMAFAT 1
) = (MeanamEEu - Mmsa Ruwac senvice
- Ll Dmusnednd - arrwdnsnurindindmizeli
: -Liflnsmdedes - mrvadaln
Lissvio Start uAFes 1A \ !
4 -Liflasdrodwter il dammndustenite
= rrracindadiugu uraduny
Page 4 of 4
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Weuwasnaaaulusknsy Wwkaad 1

nacnine mode
"OFF"
gperating
ah 8n

282608323
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List of Testing Protocol (swmswadavintey
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Miss Kanda Buakaew

dolau: waoy
Nickname: Ploy

‘0@ AAGID

@ 98 1.3 n. uPIHuAS
2.uATTuAE A.uAsdgH 73120

D 0624930291

ploykanda607 @gmail.com

[ ]
ff U2RLIN

anaadAsyallsgudany
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NSIEN

NI

vioaifien

& 3994

o
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ANUAN UL

KANDA BUAKAEW

L4

o Jaafurdsd@nun i uvnanendoasu
ALy 358 INAN @121 Saanssu Wi
shailndnwn 6023200010

ANSENN

B 1555 n151iNe
mselnau

o = a v A o o doy o ' a
L W./.2557 uﬂﬁnmﬂmm NUHNIINYIATUYIAR munﬁuaﬁmwﬂamtmwm

o =2 A Ao I s a d
o N.A.2559 unﬁnmﬁmm‘n Usng‘lumﬂu@ms BALON

ﬁ-(
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L1 o

~ NN

e Computer Program:
- MS office
- Excle
- Word
- Powerpoint

* aNnuauia

o 55NTR
e iaaign, Adventure
o  AnuoUTNUADN A

* e s B =
i3] /%\@
s G5 2D EES
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w1y nosw Aadey
Mr. Thongkaow Silapachat

Foiau: 1
Nickname: Muang

&@ AR 61D

@ 49/121 u.2 o. nuaean ma
9. UNAKN . wayi 20150

D +6689-093-0980

momaungs@yahoo.com

[ ]
fg UM

o Uansiuls

e UMD

e @F18M5AT, A

o Juoimos lus

e Youfin, Adventur e

nogY Aaday

THONGKAOW SILAPACHAI

L]

o TaqumAsd@nuNi uwAvendoasu
AL 3enAT5H AN @121 Sennsan Wi
shainfdnw 6023200013

ANSANN

Uszinin1svingnuL

. Kb

Jaquu 1duniinau

U3En gwin gy 31Ae (Ruwac Asia Ltd.)
700/295 u.1, unzdi vaus,

. UuAn, 8. wiumas, waui 20160

Website: https://www.ruwac-asia.com/

e Computer Program:
- Basic AutoCAD
- PLC Programming
- HMI Programming
- MS office
- Arduino Programming.
e English Language: good in listening, speaking,
writing and reading.

* n'rmauf[a

e ANSIANRS

e DIY

o 59FUVG

o 1ioufien, Adventure

« walulad, Arduino, 10T, Jeyaunusehing (Al)

* s L. 'O- =
N @ £ S
s L3S @ g B
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https://www.ruwac-asia.com/
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