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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

project was described in the project.
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1.1.1 29958m150 (Start Circuit)
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1.1.3 2995U09nuNBLmas (Protection Circuit)
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2. M3ansnlagnIsanussiu (Reduce Voltage Starting)
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1. msldudaulaseald (Auto-Transformer Reduced-Voltage Starter)
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4. msldvaadawilgaiigugl (Primary Reactance Starter)
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Motor current Motor torque
A ’ ) . y
Direct-on-line starting
0 ©
Starting ) .
\ YA Direct-on-line Startin
Soft starting N starting DOL, Y/ 9
/ Soft starting \
Motor speed Motor speed

gﬂﬁ 2.2 Mortor Current Mortor Torque
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2.4 293931184 (Power Circuit)

2995/ FWBINTANINIBIMES LUUANS- wadtinnsanidn sxdesety luainamsly
WaE LazABULNAMESAMS fuAsuWAWeSnadaz el Interlock Fanunazdy ns
muAudl 2 egsAe Wasuanamslumadlasnnsna PushButtonSwitch fuiUasulag
Solut@dnensld Siadkanammuauuuudaluiad 2 33

1. fiagean1eie K2 neudielnidn K1

2. Pl K1 fauseqnanisaieg K2

52 |--‘: K1

[ <

K3
Kd’-(-

o

K2 KAT K1 K3
N1 o — e e

SUM 2.4 2995/1&3 (Power Circuit)

2.5 2393A2UAY (Control Circuit)
JseuANaRawmesam-aduuusalualaelfadiddutuneunisrhay

1. nn S2vlReuLNAK2Y usowUan e TedRnaIkaT vhauneuunate veak2ly
Wl 4FP1993K3 wazrauwAUNATAlLLAIT 2 dersesTiuureuLna K1

2. n&ndiK1Ivnukaylasss? Tuudn whduunddaN.O. ek Tuwaadt 3sersasliaou
unAWDS Kauazdkinan KaTagyumaennavnsduoinosuyuuuuani(Star)

3. fadhanaKaTinundnuaniinilirouuamoskoasgninoona s
wihduaUnATAN.C Juos StaddanakaTluuai umihdufaunida(N.C vk dunnadia
nauganeiausieasiituasuunameikainay uasnihdudaundUaiN.Cuae K3 Tuian
7 1 9zfnnoULNAMDS K2UAYSIAgRIIaTKAT 9BN91NI995 ILALEDABULNALABIK] LAZK3
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UTIWAUNBND SUYUKUY Laad(Delta)
4. Wefeen1svgansvinnuresawmesiinaaing S1(Stop)

JoRUDINTTANINUBLABSLUUU Star-Delta
aAnszud Inrush Current FARTuY4 Start Motor
lainalsmiin Harmonics Tusguy

BauUngeinyIdeY

Yaidevainisaniimuamasiiuy Star-Delta

ddonawosldenlussuuvediva wu Tuth dulsaseda udrfimneauowosiud agvily
\Ain Water Hammer, Water Suree sfinaviliiviossidn wialuiiawn

51A189n MUY DOL ins1gldaunsal 1annd

19935%udeau aseRnenwvilswLUala

2.6 UBMB3LUSNLNBS (Motor Breaker)

& A

UovfiuAduiQ UovAuualaasiia UovAiuwaldauqa
waranlwwh loaslHaa namsgadidaiwa
Uaviiupxufawaianv nisUsvfiuualaadiialooas msUsvriunowldaugavoo

TWW1 i msdasvas TwWss
H5olwWdaa ualaasusnLNos
ausndadoHIANUAA
wanamolwiialaa Aagjdini
A1 Breaking Capacity (lcu)
1a

[
=

THao Wouailnasdons:ua
wwhlulgiaundiAafs:=ulbuu
nameplate

wwata=msgadidowa 1Pauly
Hoaovagiodawisarili
ualaasawaldunsld do
ﬁuuatnaia:qndanaanﬁuﬁ
LjaassowudisRawaiasin
foaoonseid

nsazasnsuemestullgunsaifildoguatsedts  uenanuundniulenesvaniifiodindy
gUnsniddouds  SdigunsaiBndmdsfasaneluliiliics  dufde  wsnnesdmiuaniv
weinos vi3efi3uniiudn Motor Portection Circuit Breaker wiai3ungar 1 MPCB gunsaiiail
tuindugunsallmifeenuuuuiiieldlumsanimuemeslosiany  mawnunisliiusnines
wuuhluiidedine

Motor Protection Circuit Breaker (MPCB) tugunsaiusziamdasiulwilianiy FeooniuLI
Tifunewmeslnlitlasiany  ugunsaiildinaluladuuilvifiosnuuuaielivingfuns
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ANNSNUBLADST AUNTLTNUMITUBLMDING 60 Hz kay 50 Hz UDLWBsSLUINNDSILANAINLUSN
nesmlunssihieanmugentunadenldenu ndnnuaeleldusnnesiily

NSTN91UVBINBLABSIUSNLNDS (Motor Breaker)

shuesawes Wwinnesiimsihnuiimieutuinsinuedenesivan Tiad waz
woiin wInines sy nnzuswefiusninesAregunsaliisaumihivihaiues 2 gunsal
w1k Imeny Aeaunsatesiunisanisasiazlanesinanta

melulenesinaniivnainninusou (Heater) Wunuwiulumsia (Bimetal visauuulangnanain
Tanzsnsiniu) Wenfntu delasumudouniulanzazlnh vnaamudoudaduniawi
voansealhannuunasdnglnluyewes Lﬁaﬂmmlwal,%’ﬂqﬂuiséﬁ’uﬁmﬁq Aanan
amauSewilrunuluialounaslnen suldnidudaundla NC vedleneilivanine
aunsuegAuLkInIUAlmMes  danszualiihanneedeudmianvesreuunnimes vl
WNdURanan (Main Contact) wesRauwnnees Yanualmesoonainuuasdnald  Jesiuy
walwasanudeneainltiiiule

Founnaamdnsening MPCB fulusanesau 9 fie MPCB awnsatesiunisiuniuvesauas
nsgandeuiald Tuneimesaumladedldiulwiadusssulwihiiauga Weliihnulsogsd
UsgdnSam  anuliaunavinunnndn 2% wwludussiesieangnisidnuvememes win
wsslwiaRamsgapdeluogsdundy  nanszvuazdanntudesnnuowesazsha
solulfiflesdetunouwidy  wsaneslosfuneamesausansindudoulvmeanillilagns
Tamuuanae ISl LLameamaLma%ﬁuﬁﬁwLﬁmﬁagmﬁu

2.7 Magnetic Contactor

wuniuAnABuLYALDS AegUnsalainddinsorsasinii tieniaila-Ua vesmiduia (Contact)
nulpgordsrunawimantiingiglunsiUa-Yendhduda Tunisdanedsastuih wu Ua-
Un Msviauvensasnvanuawes Jouldluinsuessuuwes , ssuumuaNLawes sty
Tunmsmueuedosdnaeieg Tnsuuniufinaeuunamediu axddnulszneundniiddysents
v loun wnwwén (Core) anaan (Coil) winduea (Contact) wazause (Spring)
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5U# 2.5 Magnetic Contactor

PANNITINIUBUNUAN ADULNALADS

definszudlvihlvariuludwamaaunuwiviniog v 1nNa1IvewN I naNUAa NI a3
& A 7 = a =9 v 3 A A ‘:l' .
anuusdnfussEunuiminvuzusiaUsesliinurinyaiadeun  (Stationary Core)
= - & & A o - aa
waouiawnluan1zll (ON) AauLnAdeIgnazldswan1IEN1sinufe AouwnAUnAUn
wUnrsynduiaeen  wavpauunAUnflUavziedsTeaduia Welddnssualnfinlva

dudludnadn awuwimaneeuunaiiaesgnznauligantiziy

2.8 5188 (Relay)

a < &3 ¢ al N [ Y @ (Y] 1 23 ~ = Y o W
swad (Relay)Tugunsalidsunasnulwilidundinuudmanieldlunseisganthdusda
YosppuLAliuduannzlaomsdeunssualnialifuueain evinnstUanselanihduda
adnefvainddnnsednd Jausansahiadluussgndld luniseuauisasin 9 Tuou
Prediannselinduinung wang wa2 General Relay #insldausgrsunsnaedusn
Fnuarvoan wUale 3 Uselam wuu Blade Terminal (wwuw), PCB (Adluisasddnnsaiind)
W Pin Terminal (¥1naw)

afd
2o

Uit 2.6 318

ol

(Relay)
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5UT 2.7 31a¢ (Relay)

3iad Usenaumediudiy 2 daunanise

druveswnan (Col) wllenthnszuas simthiladsanuusimanlailiunulanglunsg sl
wihduitaderdu shanlpemssuussiuanneuendenseufivnmamieniil Wevaaaldsy
wsay (Aussuiaddesnstutusiianas jumuiidnantamun) asfnauunsvdnlniing
Tiunulavedlulunseyidiuunihdudasioty  @erusailihfiiaddoanstutusin
wazunuiuanfivun Tnsunadudu Coll AC fiay 220-240 V usidfu DC fay 24 v

5U#l 2.8 Coll fiagflusawas Relay

Leawwawmiduda  (Contact) viwthiwileuaintdienseualwlviiugunsalinig
AOINTTUULDY

stolduNInggIu Ustnause

e NC 8831310 Normally Close vungaudundnln vse windslidnelwlviveain
wilenimihdudasiaiy  Inevhluisdndegaiifugunsaiviewrtedslniiiseanslis
uRReALIALTY

s NO 681970 normally Open vnganudnundile visemndslidnelwlviveain
wilrhwihdudaarlifioty  TaelusndegedidnfugunsainteintedldluihiiFesnis
auaun1slaUauladlnaunanilontinu

9 C gaunan Common Aegasiuiifesnainumasdnely
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Vimthnsunsssulnihaniesiidesnisuiniuauvise Controller Wiaadsauuuiimantiii
Iwnulavelunseyslinihduda Contact Wisieiu @sduserulninsiadiaanistuivin
wazsumuignanimue eunfdndu Coil AC Ar 220-240 V usigilu DC fivg 24 V)

o

JUN 2.9 dyanwalluiaslfivessiad

wangaa1uy (Indicator)

o ¥ -'-NI o ¥ a 6 1 o 1 =l 1 a a 1
nthikansaniugmviniwemih Contact Slagiminnusgvsell Insunfasiled 2 wuu
Aol LED F9azdndiadinisanalwiaes Coil wazhuunaln@eazyinaulmiiuile Contact
Y1974

Mechanical indicator LED indicator

i‘dﬁ 2.10 Mechanical indicator , LED indicator

Y

E‘Uﬁ 2.11 Tester
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Junagau (Tester)
HATNAENAZEUNITTNINNINDIVRY Relay WUU Manual Fsazanglinisvnaeuassiad

SeFu ludndudesaelnagen Coil

Formdslunsldindiadinly

1. useduldon vdeussiuiilitiadvinnuls wmnngidhdiadassey ussiuldauld mn
THlunudidnnsedind druannazldussunszuansslunisldny) wu 12 VDC Aededldusadiud
12 VDC whtiumnldinnnindl ssanmelu shtadoraazaeld wiomnlduseiusininun
Jadazlivhan  dnlumsdernsiuaunsorediladld  mreditiad  ewlissyiavield
(UDNANVUANLAY)

2. msldaunseuasinunihduia FaidRiadagseyly W 10A 220 VAC fe wihdulavediad
thianunsanunszuald 10 wouwUsd 220 VAC afu udnsléfmsesldauissdunssuasiinga
dovfumsininedu msednszuaunnuihdudia vessiadavazanedonila

3. dwnunthdudamsldon magitadiufaihdudalildouisy wasddirouuaude
vizolyl nihduiaitesldnusdunihduiauuy DPDT @eil w1 Pole 2 91, 1 Throw 4 a0,
wazulildes (Coil) 2 91 $3iaed1 DPDT & 8 41 wuuduiitealdenfiezidu 3 POT 1191 wax
4 PDT 14 a1

JUN 2.12 Innunthduranisldau

2.9 Timer Relay

= e N | o ¢ = v | 4 a
duSadussinnuilanidnihiniuaumsinauresgunsaliuiisidents Wi msnwiande-
Un (ON-OFF) l, Asiande-Un (ON-OFF) was vsenaiata-Ua (ON-OFF) Juih Tueiens
wiofinerde Judu wilunisinuaeaivnssy Timer Relay lagnunanldlumsenueunis
M9ureIgUnInlluATedng YIBluLARENIAFILYBITEUUMUAN 11U MIUANNITYINIUYDY
Waanlugroulvsa, AmuAuN15IIIes Compressor LUusu

MANNTIINUNUFIUVRS Timer Relay
Wistadnanunsadaiainsvinnuueamtndusaledvanesila Nsuthunldnulagaiuuindn
WUINUFTANI TN UVRINTNFUEALTY 2 wuude
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1) a1l (On-Delay Timer) Wednelwlaiuadsiia wihdudaay
agluiunisivnen  Watwanashiumnihdudadasfoulunanizasediu uazasans
aglusiumiatiuauninasnganselnliiuiiag

(%
v

2) wihsaudsnentveesn (Off-Delay Timeridadnglnwliusiadnnan wihdudaas

[y

WASUANMETUA  118991n7101 [DaNNNUARIALALAS DALY NINFUEEDI9LNAULN
agluanIsLAy

2.10 PLC

Wiwnsuwidaaednmealnsaiass (Programmable logic Control : PLO) ilugunsainuaunis
Faureueesdnsvienseuiunisvhesngg Taenelull Microprocessor Wususyana
wazdansiiddy PLC axfiduildudunmuagiendmaiannsadooonluldaulsiu

PLC: Programmable Logic Controller #siun tlina1nUssineansgaiisng) Lﬁum%ﬁmuqu
Solulflulssnugmamnssudianansaazlusunsuls gnassuazia s ilenauy
wted  eannenudeimsiiesnagldiriesmunuiiiisngnanuisaldaldedng
uUNUIEaA Wavanunsaseuinsidnulade

Auguguieafu PLC

PLC

fio WsunsuundaneInAealnsaiaes (Programmable logic Control : PLC) iugunsainiuay
mMsnuwenAiesdnvionseuiumsvheusing Tnenielull Microprocessor 8usiuasosds
nsfiddy PLC axfiduiifudunauaziondnmiianunsasiesenluldnulsviuil  fnsadn
WIRaInateingg adewniudunn dusednmagldsieoanlumununisinnuregunsainie
wesdnsiidudmne inawsaaiinaemieuuuresminualdlasnsteudulusunsy
frdadlulu PLC uenmnilSsanansaldrusmsvgunsaiuuaieseuunlan
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(Barcode Reader) 1A3osfiani (Printer) @slutlaguusnanniedos PLC axldruuuuifen
(Stand-alone) wéndaausasie PLC vaneq fadseiu (Network) Lilaeuaunisvinues
szuuliiuss s nmunndsduseasiiuldinmsldnu PLC SmmuBanguanndedulilseny
gnANTINAen Jadfsuanld PLC ity

Wsunsuiuida asan Aaulnsawaas (PLC)

1% o ) al ) d & 1 Ny [ '
M3l PLC dmsumunuiasesinsvsagunsalingg Tulssnuasamnssuiiveliusauniinis
l¥5vuvressiad (Relay) Fednduazdoaduaalin v3eM3enin Hard- Wired ayvtiuiled

o & v d' a G o W [ 1 5% a 1 =
Audndundenvdsunssuiunswgn  viseamaumsyinaulul  Adeafuaglaiilul - &
deonauaziderldinege uillewdeunld PLC ui MaudgunssuiunsHaavseaiunis
ymaulmiduilalaensidesulusunsulmivingu wenainiludn PLC deltszuy
Tgdnaan Jendelioninssuudu nstunseudlniintdosnin wavazminnindedesnisvens
YUNDUNITVINUVOUATOINNT
PLC gnihamnuiisiadidoniinmgaaiunnndt 10 sauliuageuiiadiosnmiesniy
~ = Y o = n"q’” @ ' o 1 5 (=
HonintduiaT9s Ao UNTUAUDIABULTINANS 9 MUMTANIU @1 PLC duaglid
Jymisemihdudamsiginumessuulednann Lavauiswes PLC LEnawses 9 e
walulagnsudslutagiu daauanunsoiudugy

A 1

®  STUULASETY

®  STUUATIVFBUNISIINAIU

®  STUUBUNA-LEIANALULATINDA

= o vy ¢

® aunsnweNssiulavalegUnIal

® MIAIUANIINTTEEING

® inNv9TzULANNE

® ausanyvaevaunsaininlamlawuusealn

e 3 PLC datdumeluladnwaunmnasmiia
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TAs98519%84 PLC

1.

JUN 2.13 laseas1avesiiuead

CPU %52AUszulana

ihuihivszananalusunsy  aeludsgneulumensasasiafilulasiuswaweasiunisinau
WLFISLAE 29951 MUNaT waTBimuEes MTLUMEATYINTUUIRTFIUA 9 WU

Relay Ladder %358 RLL (Relay Ladder Logic)
Sequential Function chart

Functional block diagram

Structured Text

Instruction List

Continuous function chart

lngagSudayauangunsalduns wavihmsuszuanalumevinalagldlusunsuann
Mg NdunngWeulusingy

2.

MEMORY UNIT #i58%128A21471

[

Vimthilunsiiususindeyailddmsunsdimslaedia ROM waz RAM Taeiialy

RAM (u31) agsiodldlnideswiouunmeiand msuiudeyamnliduludeyassgaymely



19

ROM (s83) PLC lutlaqtiuazld EEPROM lunsifiuteyadofifoidelwaudeyaslaigamely
EEPROM (Electrical Erasable Programmable Read Only Memory) Mﬁwm’mﬁwﬁﬂﬁhﬁad
pdasflofmulunsidouwaravivsunsy Tnelddsmemsifiwioutu RAM uenanduf
lidndudestiuumnoidsedidiolidu iaazunandt uiessmauauiRninvesia RAM uay
EPROM Lol imiiiu

3. wiadune/ednn (Input/output Unit)

q
% 1

'vni’;aauwm%ﬁmﬁwﬁ%’ua@mmmﬂLmawifm 9 LU
® Switch
® | imit Switch
® Timer
Photo-Electric

® Encoder
mhglevinevimvihdseyasenludmunsainieusnsng 9 wu

® Relays
® Servo Motors

® Solenoids

Heaters
LEDs
Etc.

gunsaldwmsulusunsu (Programmable Device)
Wideuteyalviiusi PLC 19y

A e o

=,

M

Handheld Program

e O ¢

Computer
® U9
JaUANA19521319 PLC AU Computer

1. PLC gnesnuuu uagassuivalimusieanimuwindenlulssnugnaivnssulagianig

2. mslusunsuuagnsldann PLC vildigligienmiiounoufiumesmly PLC Sszuy
MInTRduRLesRuATRags audsasmsldnwhldnsthadneiildone

3. PLCgnmlimmannslunsinaulagatudes nshlindlfnuagmnmned
Flireufiunosenuaziudoutu

U538 PLC

A.A.1969

PLCIﬁQﬂﬁmuwsﬁuu1ﬂ§aLLiﬂIﬂ&J US¥ Bedford Associates Ineld%a31 Modular Digital
Controller (Modicon) Tfulssnunansasusluewdnide General Motors Hydramatic
Division U3% Allen-Bradley Iéilausszuumunulaglided PLC
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A.A.1970-1979

Iefimswannly PLC SmsUssananafidunniunmunsideulames  Microprocessor
mwanusalunsdeanstoyaseming PLC fu PLC Tapszuuianiie Modbus 489 Modicon
Sufimslddunme winmidudaya i Analog

A.7A.1980-1989

firumeneufiazaanasgilumsioansdeyaves PLC Tngu3em General Motor léa3ns
slameafiiiunin manufacturing automation protocol (MAP) s PLC anadidey 9
NArgaNLasTiaunsalusLnsa PLC dhen1w symbolic Tneanunsalusunsuniume personal
computer wnuazlusunsuiunie handheld wie programing terminal

A.A.1990-Uaqtu

Igfianumengalunmsfiagyilvinmunildlunisiusunsy PLC Sumsgrufedulaglduinsgu
IEC1131-3 au1salusunsu PLC asne

® || (Instruction List)

® | D (Ladder Diagrams)

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

AUEIUIT0UBY PLC

PLC anun3aauauaula 3 dnuvaizhe

1. yufivhanudfuneunas (Sequence Control) fagnai

(1) MIYINUTRITTUUTIAY

(2) Mmevinuredves wtines

(3) N3viruwes P.CB. Card

(@) nmsvhendluszuuieselui® sruudelud® vienuilunszuiumsvhonureaedesdnsna
$199)

2. numuemadelvl (Sophisticated Control) faghaiiu

(1) MIVNNUNNANAMART WY UIN aU AR M3

(2) MsMUANLUUBWIABN (Analog Control) wu n1sAuANammgil (Temperature) 113
AIUANAINA (Pressure) LTusu

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

(4) Mmsmuagashmenas (Sevo-motor Control)

(5) NAIVAN Stepper-motor

(6) Information Handling

3. MsAUANAEITUNUSIUIBANS (Supervisory Control) fpeaLy

(1) udyayrausau (Alarm) taz Process Monitoring

(2) Fault Diagnostic and Monitoring

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

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

(7) WAN (Wide Area Network)

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

N1SAARAS PLC

YaAITRAITUINDURAG

[
v

(1) #uilunisdnsediiie mevdalyl

(2) azdoniisliveslusuanniol

(3) Msgourgesewilaig

(@) guugifiAnTunnedesdnsiinanssnuiu PLC wielal
(5) 33n157083RU PLC annannwindeudilivasnsty
anmundouviteaauiivililnsings PLC

(1) Auaunngailnunss

(2) flgaumgdisnndi 0 °C u3aganin 60°C
(3) §idlu vivelainde

(@) fautuann

(5) IfeidnaenRtansou wiell

(6) &uaziiiounn

gadunuEIniu PLC Adsildnuuzagiels
1. Fotfestulalyf PLC domeparnnasldsumSeandrudus wu ndsnndeumieduion
Tuenna wu iy thify duse Aeddgrsmstandeu

foualugieame azamnlunisiiuaislnmige

AsRasag PLC shsanunsauauliiiussgeosation 8 i

HGRHIM)

AsLeNMIRnAsTugUnsaindiauTougs W Bnmes vilowlas vedmumuuualvg

2.

3.

4.

5. mmaﬂﬂ’]iam&g@ﬂmmﬂlw%nmqq

6.

7. laimsl¥ PLC Fadsoguumanu vioat fuily
8.

Y A a 1 O a Y I i4 A a = (%
muqmmqmqamﬂ 60" C AITAANAANLUNTEUIAINTDU NIDARALATDIUIUDINA



22

gUnsalaindAIuANI993 (Control Circuit Elements) 1ugunsalinslnii Feiwminidn
wagsiorasnialiiuae Tdlunsmuaunmshnuvenssesdnssineg Wumeugunsalitugu
Iglafugaavnssunaly

gﬂ‘ﬁ 2.14 QUﬂiﬂiﬂ‘imﬁﬂiu@@JN% (Control Circuit Elements)



23

2.11 Push Button Switch

Push Button Switch visefisenfuinaindluna iugunsalmslnih Jevhudhidauazseies

mabniuas Mluniseusumevhnurewmewes iensnuveursesdnssiieg Wuwmileou
o Yo ) O P =

gunsaiugu latuanamnssuyaly Svauuliln wasiiuwas

TaseaF1svasadndduna
InglassaiavesindUuneanansanenta 4 @ lawn

Do {2
& Gt

JUN 2.15 Tpssainsvesaintdung

Yunavivhelangvienaafndsaziivarenmedlnaenldou
gubnseiaunauaziforvinduda - Tneazfindeiignuielidmiuagunsmifuiumy
Frenthduda NO waz NC naoal LEDTlduansaaIuzunann1svhaiuwes Push button Switch
Push Button Switch finsvan 2 ¥dn fetiu udnmMsiusaianuuannanaiugedl
wuunARn Uaasau

dlofinnsne Push Button Switch wihdudassnanazdeuaniuz 970 NO iy NC e 910
NC 91l NO wsiileaosilonanan Push Button Switch wihduifassndudanizunily
wilaAnlneiusananaua1nay3sli Push Button Switchiddan1izuni

JUT 2.16 wuunafin Usegsu
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LUUNARA NAAU

15I93in15nM Push Button Switch ninduiasananazilasuaniug 30 NO wWu NC 59310
NC ag18u NO usilloUaseiieaanain Push Button Switch nihduiaazgnaentilaenalnaves
aind Feanunsandudannrunaluuniadulalaglaena Push Button Switchdnaswinlviaany
< = [ a b7 . Y v a

don wduswmanduIInaUseliPush button Switch Wgan1igund

JUT 2.17 wuunafin nesu

saorliuansanuzathdaIuay (Status or Pilot Lamp) Fsgaueuiiu Sufuedsdeiiciosd
anurvenWldnussuunaumainuvesssuy uiugUnsalfivenaniug A Piolt Lamps
I@aﬁﬁmuzﬁli’ﬂuﬂ"@ﬂlﬂ WU WAAIMISYINY , MINEAYinaIl NS Alarm 115 Over
load , M3@a 1i¥e Ya seuvy, Iuananaszuuliii uagdug

Iuansaniue  duszlevdlunsitadueinsiaunfuesseuy Msihszdsssuy nszuIung
NAR  WaENIINTINgeNsEUY  viliAnAuRenanteeviseliifiney  HUURNuaNT

7 L3 Y
AUNNNTIIUAE NN LLfﬂ‘U{]QJM’]VLﬂQ']EJ

JUN 2.18 naenaluansanugntigAIuau (Status or Pilot Lamp)
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wdsUszianaunsvineuy
uaAEUIENRg19AEY wuutineliiismaenlnwansanuzwini lifidune Lilidesiou
mMsuddouszgnuansmevasalil LED fegaelulnasnuaud

JUT 2.19 uandannuziiiesadnaiien

¥ a 1 dy I b ! 14 A 1
uansanusniauaInduna wuviaziivaealn LED wiauduna N1sudasienasgnuanisie
waealil LED anunsamiuaumsvinumienisnady Wa-Ua nsvitau

U7 2.20 waasanuznsonaInduna

[

LAREINUZNSoULEB LAY Buzzer wuuTazdl
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2.12 Hdawmasaind uazaindnaua (Selector Switch & Key Switch)

<

Jugunsalildaiununsasiiiinipeealnsa  iiemuaufienisveansewalninliniuiienig
ndoin1s  visednnszualnlililvaniuasldmundenis Duadsdnldauiuuinlunud
AosmuANNTumIeie laensialireuuna Negagludeuaniizla (NC) wIalln

(NO) Toe Fraamasaing valuazdl 2 Uszunn Ao wuy adnd 2 mawazaing 3 n1a

a @

U7 2.22 Bidamesaing waraindnaua (Selector Switch & Key Switch)
2.13 a%wﬁqmau (Emergency Stop Switch)

avdUunaanidu vie Msenalunaiadialienldiuluvennsosinsnasie iesessy
AusNsgNEuoUAnTY waziedwiallday uiimsinefidy Emergency Switch

wseednsazvgan syihalwiui ivelesiunisfingURmaene 9 Nensasiiadula

JUN 2.23 @indanidu (Emergency Stop Switch)
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Imaﬂnﬁﬁﬂﬂa?w%mﬁu (Emergency Stop Switch)azlawihasuunawuuun@te (NC) wintlu

s a < 1

wazilanauavzrewinslallesesnslindugannizund  uasiaindeeiivududuacey

9

-’-&J a I a o W
UUWUALINaRY waziitefidulsnan Emergency Stop
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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.

External air pressure

v
v

—

ey D\

Vacuum

Y ) ) )

E

~ Closed
/ housing
Vv

Air volume Ho? ﬂ

Figure 6, The Principle of Vacuuming

35

AU #1139

JUN 4.2 sUnansdiaannsvinnulewuvetaiegadu

4.3 Anwin1sdanvunvasuseningiiunednulnivasaiainaiuanainssy

gunsallihianunsadwnldlatuinsesgaiuanaivnssy aedl Al IP ag1atloeda IP54 L
mMeuTEnivualvldegeiospa 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 Elektronik, Endress & Hauser

Proximity switches (Inductive)

IFM Elekironik

Proximity switches (ultrasound)

Slemens, 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 ansanansgunsalianuminvesusenianunsathunldusenaugaiunuliin
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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 nlaluusen Electrical term

JUN 4.4 71319u4anef9iRaNAIa sl

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, figsure 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:
1 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

Activation direction

T |
_/LT”_ L

al N/C contact b) N/O contact

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
Iroubleshauﬂng.‘mem are some notes on vacuuming 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

JUT 4.6 JULaRIMBE1NINTTIUNITORNLUVAN SVNaIma ST alninlidifiu 4 kw

4.42 uowasldmaslnin 1191 4 KW 9z@ssvuuy dmns-nasins1zsiuannssug
Tursan3nléd1/3v09uuuDOL Tianvazdmaronsiisatoenwuuiufifanssuareswusnines
wazsniluiesanussdanszanuaranminuoinesizdmasogunsairevingldidu aeniy
dardmsetuinaugeeannadnusasininund



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 power. 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




44

4.5 fnwnsiWeunuugatuaulnii

Tumpuiusn  nanlasuludiniseanazdesinsuanuaseaziBeavedludanis
HanLivAUlItuAINRBINTSYRRNANd TR aNd I ARsRnsa Ui eU L aUE
UavLdyaLiULFY

& A = o Y 1 a 9 ¥ o = - v oo 'Y A

TUPBUTIARY  ATIRADURULTLAEYIINUAIITL VU InARswTomlauiurielaidnd
ansalduuulnihimdeuiulunsdadaiuaulndinlaviui - dldivuulnihieeianneuy
sosmadsuiuulninduunlvl  Taefienavgdeusuannmisidenannnvesd  waziden
gunsallagviimnauugunsallug uasleu Layout vesgunsalnielug uazgunsalifnm
gAAGYE (aguiliane) uaziievit Components List ¥38518n159UNI0le19°) LiVe7Ive
auliRanddanisunun  wazdsludrhevaiielssanunuiugnAiieNasveeud@aingnan
wazingnAeuliuuy  Layout  vesgmiuaNliiuaveunsainveldlunisusenaugeunu
Il aansathsensgunsalldveihiFesds@elaiui  viseagnAdesn1suTudsuiuy
) ¢ v o v gj ~ ] = wa |
wIegUnsalfesihtayatiunienilokardsluiaveniseyddsely

o

JUT 4.9 JUuaneiiegn Layout aunsalitfiansivihgaiuaulnii

P1




(o]~ [o]a]a o]~ =] |
7

[ m

FIF2DID1 T Al A2 A3 Ad
®l® T e 0ol |oniiarEaaes warmad |vminma|[razenn
| » ME _E:I__ S P
;E;ﬁ" » —
- | o — el
® | ® hran - 2 -
B1 B2

i i i ) e B
| seee s e BB RN ——

o) oy od [tk

@ @ ® . coofaooht
(X1L] 000 00O 000® i

A RLILEEILEE. fsaslmas
555
Lt
=ze=s apebefidietateds ! s S s 3 e 3 e S e B e B

L ' 7

JUN 4.10 sUuansinegne Layout aunsalfiiansniglugaiunulii




46

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

JUN 4.11 JUms9uanafeg1e Components List

WielasuniseusiRangdnni susrdsinnsileuiuudaruaulndin(CircuitDiagram)

Usgnaume Front Page #luanesuavidunsinaqferfuneasdenvawuuli Jogndn

#38lA33n13 Drawings Number Ho8nikuy §ns3auuy Revision A197 wazatelunuulniige
Usznaumemileuiazetevesgunsalinsg ninnsesgaiugulnissgy
JUN 4.12 5Uuanesieeng Front Page vasnuugaIumu Ll (Circuit Diagram)

customer: EMAG Automation GmbH
type: DS3-40 M Zone 22
drawing number: E42635Dxx

job account number: 2043883

creation date: 22.11.2017

Project person responsible: Andreas Seppel

originator:

e-Mail:

telephone:

year of construction:
controd cabinet number

ERP number

Sascha Meier

sascha meer@ruwac.de
05226/9830-76

2017

1117555

73281
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Duteitung/power Supply
400 ¥ NPE C 164 50 Hz
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Terminal Diagram
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Cable Diagram
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TUADULIN FBIIINITTEUTIBaLIEN Yasdunmkaziowinslauiisyavideanall

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 M1979e0 1/0 List suaﬂm‘%'ams!uqma’mmiu 31 DS 2520.

Mg PLC SIEMENS LOGO! input / output address 53970 11 uag QL.

4.6 ¥11AMUZINAU Software LOGO!Soft Comfort.

LOGOISoft Comfort Ao wawikiildlunsifeulusunsy nieyaddsues PLC LOGO!
dleBududa LOGOISoft Comfort aedintivamadeulsunsufusdegy
wazduauidosiiosee ey
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(1) Menu bar unuiiydderng 4 Adlunsdamstulig wu madaUalid msdudin,
Tl Wusiu,
@ Standard toolbar LLaULﬂ%ﬁﬁamsﬁgm L‘fJuLmUﬁﬂUﬂmﬁwﬁaﬁ%’ﬁaaﬁqm WWun15ln
19 Tudin Aunlna Run, Stop PLC, Download / Upload program.
@Mode bar  dwiuidenniivissgnitsmadeulusunsuuasmaidensioiniotieved
PLC

"Tool" toolbar uauia3asiiamdraglunsleulusunsugu Adasasin1sinauees
Tusunsa (Simulation) M3y Msuiiadara 1usiy
@ Programming interface ﬁ/umumil,%uiﬂmﬂim
(6) status bar unuuansEaTLLYBs PLC
(7) Diagram tree uauuamslUsunsy PLC 71dal%
Operation tree waukanuAsasiiofldlun1sde uluswnsuwy input / output contact,

timer, counter LLazﬁu‘]
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4.6.1 madengUuuumadeulsunsuannsadents Wena file > new > wagidonguuuy
ns@eulusunsuidu function block Diagram (FBD) %30 Ladder Diagram (LAD) %30 UFD
Diagram (UFD) loiuandlugy.

4.6.2 NM3H9AT 138@U15083A6918IPLC lelaena file > property wazazUsinguusng
dusuaeAangg Buanasamaly (General) Wuieveslusunsy astie PLC @A IP

address



nsseAngunsal  PLC  159800130L80N W99 8aPLC
Twazideauaztoyaniumatialnatntiiniai
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A9A1 Analog Input / output legaimisadendiuau Analog Input 19 wazawnsa e
Analog output U 4-20 mA %38 0-10 Vidanutisaiadl

B LOGO! settings

Offline seftings | Online settings

General
Hardware type

/0 names
Program passwon
Power on
Message text
Additional info
Statistics
Comment
Modbus address s

[o! Al setting

X

AH outputs keep the lastvalue El

Value range type Value in STOP mode -
AQ1 0-20mAJ 010V | [ 0.00 %]
AQ2 0-20mAJ 010V~ [ 0.00 %]
AQ3 0-20mAJ 010V | [ 0.00 %]
AQ4 0-20mAJ0-10V | [ 0.00 3]
AQS 0-20mAJ 010V~ [ 0.00 %]
AQE 0-20mAJ 010V ] [ 0.00 %]
AQ7 0-20mAi0-10V | | 0.00 3|
AQ8 0-20mAJ 010V~ [ 0.00 %]

If 4 Als are supported on LOGO!, do you want to enable 2 Als or 4 Als?
To ensure compatibility with older devices, enable 24ls.
() Enable 0 Als
Mo Als are available for your circuit program.
(@) 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 corresponding to input terminals I7 and 18 are
available for use in your circuit program.
Additionallv A3 and Al corresponding to inout terminals 11 and 12

¥ 1
Y

AaALUALUTOURY input / output tanutaleill
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input / output NAALUTBUAD

PMntUIMIRsulUsnsumutaulafd vy 151aunsaleudy Ladder s Function

block lamumnuatnnTuinn1sienwasfsdaluswasy
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nsldvanULiauansInTNeLanINalalaenN1SaaNNanIdenIIl Massage texts 31ALAU
\wynsilanagy

vhnsidenindesnsliuansiigunsaleslsiiunansit LOGO! Display %3e LOGO! TD il
wandugd  annsafiagsedilidenulundestonuiiuguanmaldmuaniugvasdnds
#9719 ileBumn 11 Wasuanrain 0 Wy 1 Teruuanstusniinihagaursiue
NToLaRIANUBIAITUNEaT (timer) MTUTIUIU (Counter) ¥38 A1BLUIABARTITIANUAINULG
avanuzlunavasiug
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NHRINTEULUTHASULAWTIENsaNeFa U TInuYadlUsunsulmduluautaulalalae

¥1Mn15 Simulation leenailanau
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TWsunsuyin139s13m PLC Wisieagluunidsaanduliing OK wiivedintseuansiuginiy
U595t PLC aglustop mode 1ievinN13A1illnansndanisaan Yes iintieng
wansanIuEN1IANIUvaalY SN SN

ntudlerinisinanasaduasiniimnanuniivelineguduld PLC nduldegi RUN
Mode 8nATs

4.7 fnwimsusznaudaluaulii
Suannsinseunsiingunsalinagldlunisusznaudauaulniinlagensdinuuuliiing
195Un15 TR NHTAN I SULHUNKARLE
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w1 layout 19gunIaikazysenausTanalnmieg

INTUINNSARE8 WAL UL AUA  19gISUANNNNTADATNINIGS W ULUAINT 2995
UOLMDT  @MNS-1AAR1  WATNLBUUAINTONINBTINNAILANY  LazndeaIntudwiinisde
aulnavsmunuwas PLC
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PndurinsUsenevaunsainldlunsdeansiugunsalainaieuen

4.8 Anwnsnadaugaiunalviin
dlevhnssieanesinenSeuTeudituneusie lUAeN1INAABUS AIUANANLTIENTATINEBUTDN
U



Machine No

Machine Built | 52ar FIE
Order Confirmation No — L
ecirical control panel check 5L,
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 peesrdina-te-tra—mabissins

3.3] Cable and wire connection no loosan RIIRFAIUATTRATIEUREUTH TS I8 1
3.4] Ground cable check LT U ERad UM 1 g 16109
3.5 Cable gland according to cable size thillgusiadim W
3.8] Czable gland type Standard, LTEX Fons
4 Circuit brasker and fuse A5 AUAISHUT ANAIL S i“ﬂ"vmiu dnaa
4,1] Fuse size check sccording to the drawings eeo S8 cu s o aas
4.2] Motor Protective switch selting No. = A, Mo = A
eCtrical Lhec
t.1] Shot circuit check !
5.7 Insulstion testing Vadaun A Tulaannangae u'lﬂhﬂ
£.3| Hi voktage testing LwarMAdauAIsYinuna vibeTuE g
5.4 Incoming power and main switch testing

&.&] Transformer testing
58] Poweer supply testing
. 7] Fundticnary testing

'
[

a
UA99N7
\ASOINAKLERAMNTTULATARE8UN Al

1
99 Ll

[

MIGAIUANHIUNINAdRUMNTBTMUAveIUSENIahluvhnsAanudiu
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NAABUTITUANITNNIUUDY Motor oireetion wrong

Ao UNITUAN15119 U89 Compressed air Low pressure
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NAABUTITUANITNIIUTDY Motor protectiue

NAABUTITUANITNNIUYBY Motor oireetion wrong
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NAgRUNITUANISVIN9IUYeY Filter clogged

NAABUHITUANIN9IUUBY Timer setting error Cleaning limit 5cycle

NAdOUNITUAN15191UY89 Dusting parameter
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unil 5
GRINGIGEER GGG

5.1 aunan1sufuReu
5.1.1 msasgmuaulniiiadomuimue
5.1.2 gamuauliiilaassusunisnageunudeivuavesusem

(%
Y

5.1.3 insesgaruaravnssufidadsgauaniniiasstwhauduluaudeulaynusenis

q

34

a v Y

5.1.4 1n3 psqar ugnanunssudians g amuauliiind adedusunimaaeuuinsguves
UTEN
5.2 Uszlgvuanudens
5.2.1 loseuslunmsusuddniudeay
5.2.2 iﬁmwﬁamiﬁwmuﬁqLLazi“JaquﬁLﬁﬂﬁuﬁﬂuﬁﬁwm
5.2.3 I§Zeuimevhautugdu
5.2.4 \fisuszaunsaivesiedlubesnsiausiuzauan
5.2.5 Fouyanadurangluninsauuazuenmiey
5.2.6 SinfuRaveusonues FulnveudsnulFsuNoUMINY Wag NsRTsHBLIAN
5.3 Usglevianuni sy
5.3.1 lfUszaunsdimsvhanuieidumsaagauaulslindmiuasesdns
5.3.2 IfhauAsadumsnasadelulsany
5.3.3 lnsufsnsvheuegiadusyuy
5.3.4 [AMTUTINITINUNY YBULA ANUAN1SINaI
5.3.5 lansuiesnsuntamlunsiauegradussuu
5.3.5 lomsudeteunus ngseileu eudasnse, ISO, 5 @
5.4 daweuauuzTunsuufu
5.4.1 fadiauanunsalusunisenukasyianudilaiueilevesgunsal
5.4.2 fosdiftugrumedunwsingulumseudeimussieildlunisadsgaunuld
YoILATD AL LEAATMNTTY
5.4.3 fosdifiugruarndlaluseslaii ssashduegasasauny
5.4.4 fosiiiugrumudlalunsdeulusunsa PLC
5.4.4 sesdanuainsalunisidreuiamesiuseiuliunans
5.5 maudlelgmlunisufinnu
5.5.1 sipvhaudnlafisnisvihnuesgunsallwiluwsias 6
5.5.2 foadlalusasliiiludinsssduesmuauiieviinisuilasasiideludaue
Indinldegnagneias
5.5.3 fipadlanaas PLC iilefiazanunsasnsnsiaaeuiazuily
5.5.4 Uinwmniihanuiivinwvidewthauildsuueumnelhdugqua
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UIIUIUNIA

nafigulusinsy Siemens LOGO! 1in@sléan
https://www.automation.siemens.com/sce-static/learning-training-
documents/additional/logo/sce-900-011-startup-logo-0ba8-r1603-en.pdf

N3E5SNBLWes 1aalAN
https://www.tngroup.co.th/media/article_detail/316

wawesAouLnAWmes Tad dlndaruay Lihdalaann
https://mall.factomart.com/principle-of-magnetic-contactor/

UINFIFIY Won. 1dalean
https://www.tisi.go.th/news/details/22/

193157 EC 1ndalaann
https://www.tisi.go.th/website/interstandard/iec

1M IP (IP Protection) 407819laan
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

UsziRves PLC winislaann
https://www.tkkcorporation.com/%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%AT %E
0%B8%B1%E0%B8%95%E0%B8%B4-programmable-logic-controller-plc/

vdnmsvhauveseiegaiugnanssl dsldan

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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Machine Errar AR nvruilone
- usrinadlasg
Maotor protective i N - Aryadnalaninalei
- tusmnadihl
Mator direction wrong - wenninindudn wie olaliery | - arsadalaodaled
‘ - madruniumdiamdeies
Compressed Air Low - wrasunusi . N
- tfradunyiegroving 23
- natfanfmaunseafoues
- i1 Differential vafnwedifiu - | 4
Filter Clogged ) e Boulaadfu
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Miss Kanda Buakaew

dolau: waoy
Nickname: Ploy

ANGID
@ 98 1.3 n. uAIHuAS
2.uATTuAE A.uAsUgH 73120

D 0624930291

ploykanda607 @gmail.com

[ ]
E U2RLIAN

e DAANATYANSAVAAU

1T iLAsUgH
e Waway
o AMilY
o vioufln

il  1 r\i }ﬁf;
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ANUAN UL

KANDA BUAKAEW

L4

o Jaafurdsd@nun i uvnanendoasu
AnLy 3358 AN @121 Seanssu Wi
shaindnwn 6023200010

ANSENN
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B 1)5:3tinsvinau
msilnam
o w2557 ANy fwiinedeniiaa dninguddainaasaumana
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e Computer Program:
- MS office
- Excle
- Word
Powerpoint

* aNuanla

e 55NV
e iaaign, Adventure
o AnwousuIUATN Ay
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Mr. Thongkaow Silapachat

doiau: 1
Nickname: Muang

ARG

@ 49/121 u.2 o. nuasan ma
9. AN . wayi 20150

D +6689-093-0980

pad momaungs@yahoo.com

L]
fko UM

o Uansfuls

e UMD

e @F18M5AY, A

o Juoimos lus

e Youfizn, Adventur e
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THONGKAOW SILAPACHAI

L]

o TaqumAsd@nENi uwAvendoasnu
ALz 3enAT5H AN @121 Sennsan Wi
shaindne 6023200013

ASANYN

UszitinNsvinenu

. Kb

Jaquu 1dunitnau

U3Edn gwin gy A1Am (Ruwac Asia Ltd.)
700/295 u.1, unzdi vaus,

. UuAn, 8. wiumas, wau3 20160

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

-
-
ﬁ“ 1
7 Yinuy

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

* aNuanla

e ANSIANRS

e DIY

o 595UVR

o 1ioufien, Adventure

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