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Improvement of Working Process in Inline Oven Machine

to Reduce Energy Consumption with SCADA System
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ABSTRACT

The cooperative education project was designed to study the working process of
the Inline Oven Machine to improve the system to reduce energy consumption. Which
focuses on the adjustment of the air flow rate in the exhaust pipe, Intake on-off and
frequency of Recirculation Motor After the adjustment experiment to find the best value,
the result shows that it can reduce power consumption by up to 34 percent. There is also
a tool for observing the electrical value of Inline Oven Machine, Save the adjustment history
and calculation of electricity cost estimates in one month. This tool is accessible from all
over the factory in 2 ways: web pages and HMI. Data is also stored on SD Cards built-in PLC
and computer data stored via FTP. In addition, new measurement tools are built using Pitot
tube principles and differential pressure to develop the tools that we have created.

Including the development of the work process of Inline Oven Machine.

Keyword : Exhaust, Recirculation motor, FTP, Pitot tube
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laifield91e, WeunouariauIdY W%’amﬁdﬁqmmmﬂﬂﬂﬂmﬂaaﬁiﬂwﬂ’lﬂuqﬂﬂiﬂi?ﬁluq LU
Digital Power Meter, RTU (Remote Terminal Unit), Remote I/O, PLC Wudu uaﬂmmf MODBUS
Faanunsasesdunasldanusiunu Application $1wan SCADA uaz HMI Software leidnsae

TusTnAea MODBUS Jumsdeastoyaludnumy Master/Slave Fudumsdeansangunsal
usl (Master) indaaifien dulngindusendusaeufiamesviegunsaiuanna HMI Tudsgunsaign
(Slave) ivane 1 1ades Tasanunsadwusmneiavgunsalldgean 255 1a3es lnsdidnuurnsds

faya 2 uuu fle Toyauuuwead (ASC) wartoyauuuLvgIuass (Binary) luldslanea MODBUS 7

b

v

doanstioyauuy ASCIl 9si38n MODBUS ASCIl wasTusTnnea MODBUS fideansteyauuuiarguees

2zl58n MODBUS RTU vilviianuwansrslunsivuaainesnidaans

2.2.1 MODBUS RTU

wisudeyalulnun RTU Uszneudiadeyauansiuntsionasa 1 Tud, mnegaailaddu 1
ludt, Feyaiinmssudedunuanngalaii 252 lud uazsiansssauanugniosveadoyauuy CRC
(Cyclical Redundancy Checking) ¥u1a 2 lud A1 CRC ﬁLﬂumﬁﬁwmmmmﬂﬂﬁaganﬂluﬁlu'imﬁm
Start, Stop Way Parity Check Tnedid Slave é’aﬁdasﬁayjaaaﬂm%a%’wiﬁa CRC wardanuvinglun
foyasanun niantuile Master lisuisudoyauaznsntoyasenanivisuudinzyimsdane
CRC aagasifieniu Slave ilavhnsiU3suifioudn CRC 1 2 Avinnssfundelsl mnlinsefuuans
Fufnpufianainlunissudedeyalulun RTU n1ssudsdoya 1 lud lidnasidudeyadiulanielu
wssazdesimsdsdadeyasiu 11 On Ao SniSudu (Start) 1 On, Indeya 8 On, Innsradeu Parity
veadoya 1 Tnuavdanga 1 O (Stop) 1 O wiemnidenuuulafin Parity Aagtduuuy Stop unu
2 90 dwdunistvualiiion Parity anunsadenifuuuug (Even Parity) wiod (Odd Parity) flé
wagmnfesnisesnwuuliaenadasiugunsaifildsuialuuniign msidenuuuglasiianunse

Ysudsuduuuuavsalidiinisnsiaaeu Parity (No Parity) lase



MODBUS message
Start Address | Function Data End
z 3.5 char 8 bits 8 bits Nx8bits . 16 bits =35 char
Frame 1 Frame 2 Frame 3
t P A S— - S —— ‘4______.:A___‘___.__\
— Sy A
NGNS I 1 10 € I SRS, i R RO N 1 R | S
[ ) H H B G OV Y- : e
S R 35char '}
ot least 3 5 char dt least 3.5 ctiar e -
4.5 char

Ul 2.1 dnwaziisudeyaves MODBUS RTU

2.2.2 MODBUS TCP/IP
MODBUS TCP/IP gnitaundulaedYnquszasdii oaziin1sdearsuuy Interet unldiiu

gunsaisaman Ethernet Device svazlunisldaudmsunisiiuats (a1 LAN) Ap 100 Luns 1ng
anansnveneszerlun1sieanslilaonisligunsal Repeater vi3aluszuy LAN ai3ungUnsaiii Hub
w30 Switch Avganunsaainaiglasn 100 AT wazdeauIsane Repeater veuszaznIelalagli
$in lumsdeanslaesilufiananda 100,000,000 Gasedundt (100 Mbps) wazidouregunsaildlyl

@

INAITUIU

SCADA Host

sU#l 2.2 Snuuznisidensovas MODBUS TCP/IP



2.3 File Transfer Protocol

FTP gaanan File Transfer Protocol s Tuslaneata3etnavilands gnirldlunisaisleu
g szhaeSesmeufiunes edrsmsaeloulndsswing laateud (client) fuinSasaofinmasiiy
widene Sanin leaRs (hosting) 130 @503 FoilnsareleulndieuarUaonsielunisuanidden
IdsiBumedida nsld FTP Ainvtesan Ay nmsafluanlidandumeside awausaly
mseeleulad vl FTP Wudsindudmsunnauiiaiaiune ddeaiasiduuaziionndn taefins

[ 14

Ansiofiums FTP 1519z fesinderiunie Port 21 Feneuiazdnldauldiy wwdealuaninuasiver

Wil (User) wae siagdnld (password) feu waglusunsudwsuiaseduuiiing (server) daunnnay

TTusunsudndagy wu WWsunsu FileZilla, CuteFTP wia WSFTP Tunisfinse Wudu

FTP uualu 2 du

1. FTP server ilulusunsuiignindslifiedoadnioes vimihillsiuinns FTP mndinisideude
nnlaaueudily

2. FTP client iulusunsu FTP fignfindslutriesaoufiaimeivas user Mqly vhmihidey

soluds FTP server wagvinissnlnan, aniilvianlid vie sxdwudlvdelus, aulvd wasindeudie

WaAlaguniy

AUAARY VDY FTP

Tngunfudlasdosmsviiivladliidhegadszasdlaina daiisrezdesinduazankilie
Hosting n3a Server Aslutlagiuiifliuinisegifudivaumn msidulesvensianusaliusnslel
naen 24 2lus Taglingau fnse Hosting lilasTatues daunisairaiulediinanmsifen
Code Tsunsy idasdoudaonis HTML , PHP , ASP | “ia1 daunduddenilidfiisndewade
Byudeslulduu Hosting Wileanunsaliuinisldnaon 24 dalus 365 Fu uddevumsiieglnadu
5¥IN1U Hosting Ms1veldu3nisly wdsdedldimaluladuesaeuiiames lunisleudelvg

SENINAUASDINBUAUADIUDNTY AU Hosting



a

2.4 \A309AUANYUNYT

v

w3ssuAugnMil (Temperature Controller) ugunsaildlumsaiunuaamngdl e
Aualugaainnssunnuseinn lag Temperature Controller widoas1du Temperature (WUai
gl udass  udrgunsaliianunsomuauldnnesaldldurgumgd wu audy, mawdy,
dnsnisiva, seu 1as iiisausnunuauguugidnasdunig sndedhwuildiadesnuny
guundl |u 9AAIMNIINNANERN, RRAIMINTINENY, §RAINNITTUNIUATAW, §RaIvNTINBINS,
gramnssesde Taufeiomadeuuaziadoaussadmeinng 4 1am msvanuvsaasenIuny

ado

gamgilazmuauamgililamumgamafiiidivuall nsaziunldlunsdauliiugunsaldmiv

v

manuSeuniegunsaldmsuianuuihnuauilansiigumgiill Msdanldnuuazaseunu

v (3

ATuegiuaalsvasdvasnsldnuiaiai esmuauguugiagddiuaisugaumnd (nput) 9nirda

a & - o

gaumginseMSuniulnduwesingamgd uduuaninaiini1ae Display wieuiuuszananalie

muuguugdlilamuaiilaimunld mnaamgdlildauimnualifaedludiureinsdsnu

(Output) ludslrgunsaldmiuimuseunsegunsalvhanuduwiaulildauaiiimuald

N13AUAULUU PID Control %30 Proportional Integral Derivative Control
Lﬁuﬂﬁzmummw@masj’mwﬁq ﬁﬁauﬁmﬂ?’ﬂumimmuqquﬁ Tnganunsaunlateann ng
\in Offset Error fidanuzasinvasszuuld TnganunsamiAifaulsues PID
Havag P ACTION
annsafiunanes P action Iilasandn PB a3 avfinavinle
. flAn Offset tpyas
« I Overshoot ajﬁu [AAnnsuniannty
. STUUMAERESAIMANNTY Sandn PB wanuiuly zviilsyuu Oscillate
Havdyg | ACTION
anunsaLuEaTed | action lelagandn Tl a1 aefiuavihl
« 13§l Offset
+ §l Overshoot g3tu iAAnSUATRNNTY
. syUuYALEaAesAINLIndu drandn T uanAuluasyilissuy Oscillate nie
Unstable
HWavuad D ACTION

AUALNAYDa D action lalagwfinal TD a9 azdnavinli
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« 31 Overshoot anasilANUNITHAINEUR
« syuuiadesanunndu 1y

- Tuszuuiisregudn azaadiasnn

P Keft)

Plant; | V(1)

I i Je(rhdr Process

y

L 1 1 1 1 i {

8 20

=}
ey &
Py
o™
@
=
]
=
&

E‘ﬂﬁ 2.3 NILUIUNITVINNUVDS PID Control

93U sgiiulddnlunisaiuauiuy PID Control Hu afinsifiuen Kp dlulussuy assi
Tt PV dudngilimane sv ARslle widsaafindn OFFSET error Fslimaifisludiuvesdn ki il
Fohlfane1 OFFSET error adluld uafgafitymideanisunisuesssuu ie ooadawaa Sldifindn
kd luReandIMsunTamaiu uagihls PV g sV luaniuzasialuiign Tne P Aedndndu

Tneasaniu A1 Error d1ue | vSaadsstuazidudassanndiuds P uag D wazanyingal D #3ouse

9

o

fU FUANNNUIDITEUY gzt Tun1ssInvemaniaueaal Error luadn tngagiduiuwiniu t-1

o a v ' ' 19
Lua\‘lmﬂmauLiﬁmu%UU‘ﬂﬂﬁm Error Nounun
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[ < 4
2.5 9UNsAlAIUANAINNLIITOUNBLADS
gunsalmuauausIsauNeInes (Variable Speed Drive : VSD) ugunsalmuauaiua

59UNBLADS WA T runrauduan1Izvaalnan v oA uUTEANTAINNITYINIUYDINDLADS bU

nszviumsHanlulsinugaainnssy ssuudui Weay wazssuuliueniavualvg gunsal VSD

Tdwalulaguu Voltage Vector Control (WC) vihlwuseansninnisauaulidlvlinisgayidendeanuy

a

mnusaulufueines (Derating) waslgunsalidndmaasuniu (Harmonics Filters) idugunsnl

9

eI IUUBATotoiuNIITUNIUA MM UANLAZEIEINAA I UNTUSEnEnNa BN

L 9

vsD lathunldegrawnsvatslunisgaaivnssa ieiiuuszaniamlunssuiunmsnin an

'
v Y

fuyuuazaurilulussuuinhuasssuudiueme
dafivaensly VSD

1. ansaUfumnndisevaenedldnidndandl vawewed Jan waginau vilils
AnuSse Tz aumuanuiesnsvieluldazdnue uazdainisauguuuy Closed Loop
Control ilelszuuiliafivsnmasiiognasniia

2. W wrestuulvigniomiaudenis uasanduyulunisuan

3. Pwannsdnnsetenniesing uazlesiumsgidevemanes Winau waviuh

4. ann1snseuniwiimeuisudu viliasaipnudaanisnddlniy Tnewnizuomesiidiuin

5. Uszudandanu Tagldndsnumumiuinduvadlvan

2.6 \n3asiingunIninltlulaseeu

2.6.1 Wswnsudaasinaoalnsatass
Waunsudaaednaealnsaiaes (Programmable logic Control : PLC) lugunsniniugu

MIMuTeIAIBITnIUs onsrUIuNsiua1ee Tnenielull Microprocessor uduaussdsnisi

N o

dAny PLC axfiduidudunauasiondnaiauisaseseantuldanulaiui dnsiatavseainadaineg

szmodiudunn drerdnmazldnesanlumivgunisvhawresgunsalnsewnsesdnsidudivang

q

o

Waunsaadnesuiowuvvasnsmuauldlaensdewdulusunsumdndilvly PLC ueanandds
annsaldusiuiugunsalduituin3aaguunilan (Barcode Reader) 1A3aafuw (Printer) Falu

Uaguunenainiases PLC agldaunuuiiien (Standalone) uwdafanunsnse PLC watee dadmeriv
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(Network) tilomuaumsvhuvesszuuliiiussaninmundetusdasaziulddinisldau pLC 1
auBangunnistiululsaugaaivnssuiag Saudsunld PLC uniu
TAsea319uae PLC

PLC Wugunsalneufinnasdmsuldlunugnamngsy PLC Usgnauiiy miteussanana
nane MieAue miesutoya wiedoya wazmizedeulusunsy PLC auwnidnduusenou
Waaves PLC avsuiuduedouiien uwigndunualngaansowsneenifudiulseneavdos ¢

wi9AUT1909 PLC Usznaunie e uanstda RAM wag ROM %iaeaudnvilaRAM
v ulusunsuvesdlfuastoyadmiulflunisuftRanuves PLC dau ROM viwiiniiiv
TWsunsudnsuldlunisufUiRnuees PLC aulusinsuvasld ROM 8811310 Read Only Memory
anunsalusunsulausaulalle drdrsaudigenlila

1. RAM (Random Access Memory) wiirgainusussianiissduunnedidng dold i eld
Bosdeyaidlodalndy nesuuasoulusunsuadly RAM vilsiieann Sumnzdunsliolusses
naapuAIDITiiNsWAsLLawAlaTUsLTUDYY

2. EPROM (Erasable Programmable Read Only Memory) #78A21441%% # EPROM i
szdedldindeadefavlunisdeulusunsy nsavlusunsuinlflaglduasdansilaloanvs annuan
FoU WU ﬁ%’aﬁmqﬁiﬂsuﬂimﬂaqumEJLLﬁlWGTU Fumnzunsldnuilddeavasulusunsy

3. EEPROM (Electrical Erasable Programmable Read Only Memory) Mﬂwmmﬁwﬁmﬁlﬁ
fodiiadeflofimulunisdounazaulusunsy Tagld3sms malrifmiiousu RAM uenainiduilal
Suiugesduunnedsedirielviu sanmeunindt udasrunuaniRidvesis RAM uag EPROM

AU

BUSEG W e
suwa ol O erwWe
uaa

baa

[Usisamos
nnaooEiw

gﬂﬁ 2.4 1A53d519989 PLC
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2.6.2 widanUadInnseud

CT Yanseua (ffouvasinnszua) Ao gunsalimifiannszuanfivualuglifivuinidnas

W olwdunazlasndusnanisidaulussuulnin Amnuuand1sszrninanlisuyaseau (Voltage

a

Transformer) wagnafauvasinnszua (CT, Current Transformer) A8 ¥AaIANIIA 1UUFUA T

(Primary)ueCT azfilfiesouLien

Current Transformer

Main Primary Main Primary
Conductor

Hollow Cov . !,‘ :
| s
/1

CcT Secondary
Winding

Primary
Current

Circuit
Construction Symbol

= o
SUN 2.5 ann13983 Current Transformer

NAFUN2 Sawuiiuin vnadameudgugdl (Primary) SenglwnSedauns fuwnuwves CT e

FUfien vanea1udn CT Sanseua (Miaudasinnssua) viadavldanuls delvanla 1 dmowa Tu

a a

duvasvamasiuniend (Secondary) 9TMIuTDUTDIIARIANINNTIIANULE

Y

'
a

unusUlnmvemiiouvasianszua (CT) vhunanmaniidanugaiden Fenmnmuasian

Payiunuves CT danuddyannidesnnduiinansenuiuuszansnimuazaianuiiug1vesdn
CT wInsvhuremianlainssuaofendnnisannszuani1ewudunmnaziodnaluudadu

(Ratio)lagmstenanesntmievauisiiusnaramenudsugdl dedfinseualnasuimiagiliife

Y

aunwimantungluinuees CT waeiinszualvaluvaaianionil
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2.6.3 Power Meter
Power meter fia gunsaiwans " Amisfitmesuaryunanasnulndin  wu usei, nTvua,
mawulniiigege, Adeaulniaswenfiv war Harmonic tiudu wielinsiudsamisinidalu

nszviumssanwazmsldndanlniihld Tnsdwlngudlunmagnamnssy azin Power Meter lUld

[
Y

Tunsmurumseusuusinsldwdsanuluih deliAauszansamlunsvhenldedaiu Snviads

Wun1steanniIswdaay

& da |

Power Meter fuindugunsaindls Afidutisluniageamnssulaegiann lasavdirsuen
Al rlunisldndanuldodugndes et deyafildluldlunisauau nie Uuusanisld
wasnlihldegalnanimsisly

Power meter Aogunsnifisay sadfines wadudfitned limefiuiaunsaTaussiuluih
Assudliin Ay wasitedduug Inileusiiu daffives uas uadudfined Jeusnanae

Todtedudnaqliud Fanunsalinszideyamdnuldieuasnuusednsnm

2.6.4 gunsalianslvayiinvieUlng
gunsalianisluaviiaviadlad (pitot tube) iugunsaiinnisiva Addnvuzidulnsy
nsanszvenldamsuinnisivavesuadlua (flow measurement) tagnisaeaninsuluiiAnisaunszia

yadlva Thaulngerdendnnisulasanumndanudl (velodty head) WWuauaunsgnu (impact

=)

pressure, Pimp) #38AuAuA9Angaila (stagnation pressure) vioUladusenaumegviansainssuen

L 9

aesduauiu vshalatevefiodiuluiuvaraln Juduganvesinansgnuiuatslnsu 9

Y

nil

9

&

yaslnafimrmidiiunnmielndifesgud (stagnation point) dduuinauateriesnuuendulaisle
wariidoudaiinlavio 2-3 do9 wisliinauduada (static pressure) @115 TAANFULANANS
(differential pressure) svwinsmuduaiauazamdunsenulfeeiaio o Tnmufuunnsiie Wy
uluilned (manometer) Tneauduuanaeifaldanunsodunldmunaamsivedua Tng

linqufveuasyad (Bernoulli's theorem)
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A1591197U%84 Pitot tube

"Szatzc pressure

Total pressure

2

tol tube BClor s= 10

sUft 2.6 wann5984 Pitot tube

v
NANMEIIEIBIS VAU Pitot tube WUENEAULSIBNLET AETulAINTANAuRIN

autnlulu Pitot tube Maviun 2 ¥inAe

AUAUTUNA (Total pressure)

' '
A a

Wunuduisuaingaumitues Pitot tube G414 Total pressure fiindeufiudoniionas

e

% L | L% 5 o a dy 1 ) v P d’ = v o
AU QJUF’]BF’YJ']@JG]UVNWN@VILﬂWUUIUESUUlll']WQSLUUF’]'J']JJC’]U‘O'WW]'ELﬂa@u‘ﬂ‘ﬂaﬂalmiaﬂ')'mﬂuﬂﬂvm

AnanauduusseINIAtunluiinmuansy

1
a

AANAUAIT (Static pressure)

'
@ ¥

< o
LUuﬂ')"l@J(ﬂu‘VliUf’MﬂgiaU"']ﬂ

'
N

"udn3ve4 Pitot tube a0 Static pressure Amiloufudaiien

[
o v a 1

fudnduazadu Sufemudumnfiiinanenuduussemaluiuiiugdaiuilogudy uasudaziaz

D

Tduihduasy Wenstuanuausisassiuumauaulauidin (Dynamic pressure) SiuApAIUAUTN
innnisindeufivesandiug Jusamnsamlglagi

Total pressure - Static pressure = Dynamic pressure (2:1)
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ﬁ'lmsummwﬁfsaumn Pitot tube

310 Bernoulli’s equation 1Al ImMs1UIa@un1sMIANLSI31n Pitot tube LAZLIIE@ILNTA

Bewaunstuniivallugves anusau s

ammsmsmmmﬁaaumﬂ Pitot tube

5

g~

V —

P al

(2.2)

Tnoil

v Ao anudaan (lumie m/s)

P, fio anudulaunsin (lumise Pa)

p o avwvuiuduvedlva (umie kg/m?)

nsalilisldmanusiaunsoaniattenAlinuruLuulngusENugd 1.29 kg/m3

N1SATUIUNIDATINTG LWid

AMIAIUINITNITINTING (flow rate) TUaILITANTEAINAIAIULSIVBIAU LA N U VDIVID

aE
=De

dasimsiva (m3/s) = manswfa (m/s) x fuiinihdavevia (m?) 2.3)



uni 3

A5n15antulAseeu

3.1 ¥ANNISUAZILLIAR

U3 nudBadueendda 91 Idueumneliiinihinsisinsldndanulussuuniseu
wiiaud(ntine Oven machine) Tnsinisimunidmineegi 5 1Wefidud Tasazsjaiulufilanis
waad 6 msrzduladmendafildndinunniiaavesifiuds antulseonuuussuy SCADA gty
lunsAnnuainaluiigngg ﬁ?uﬁﬂm5ﬁuﬁﬂﬂisi’a°ﬁagaﬁﬁwﬁ’mumimﬁmeﬁ Faagnisvhaudu
2 d@unanalaun

(%

1. @uveInsuiulassuy Fenssurumsilaeguil

( START )

LEARN

COLLECT DATA

v
»O
v

ANALYZE

FALSE

TRUE

APPLY

END

JUN 3.1 Flowchart Msviauyeanisuulgasyuy
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£ 1

Sunnmsnwssuuuazdeyadsgiieifes Mntudafvrnnuteyarsgangeild
Anwitethuiiessimnfudsidnaniedeinsuiuuss Welinseviedefiduudreasdering
ynasLarsIUTING Smasenuduiimelaasiluuiuld widwasenunliidumiweleaznduld
Anmeilmisnads

2. dussuy SCADA %Lﬁuq‘uﬂiﬂiﬁi”ﬂumsLﬁ‘uﬂis’“ﬁmswﬂaa\ﬁwﬁ”’qmmamﬂ'wmamﬁw

e ivelilunisasivaeumuiiaund Tnedlngazusulidiiuanudesnisvesldau
3.2 N15ALHUlATINULAZANYUALIA IULARZIUADY
syazatlunisaiiugu

Yui 5 Woudavnan w.e. 2562 HaTui 22 woAInew W.A. 2562

A15197 3.1 U jiRnuanisfnwvedaseny

o w R = o o a a ol = o
a1y 13U LADUN 1 ADUN 2 LADUN 3 LDUN 4

1| Anwuasiiununindeyavesiinys

PdsanaszuulunssuiIunIsaunta

taud(inline Oven machine)

2 | Anwiwead A tylunisiandnalay

v

gunIalineNnedly

3 | Tinsnzsddoyavesiaunusanegfiiv

SIVTIUNUNDDBNUUUNIINAAB

il ‘Vlﬂa’eNLLa%LﬁUTJUTJiJNaﬂ’ﬁ‘V]ﬂaEN

v

5 | Anfsguninigunsalusznaulunig
Current Transformer, Power Meter [P

e IDEC PLC

6 |aguanudesnisvesldarulunis
wanadoyanieg audeguuuunsly st

U

7 | @Weulusunsulunisanuaalv
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A9 3.1 uulfuRnuaniafinyivedlasnu(de)

a10u Yelh) Woudl 1 | Woufi 2 | weufl 3 | \feud 4

8 | wWeuldsunsulunisuansmAuasiiv
ALY TITnTUsU 7

9 | Weuldsunsuludrunsiivieyauu e
\nSesneufamesidnies

10 | Waulusunsuludiuvoanissu-dan

Lo = P>

sywinafioad

11 | nesed USuusauasimunlusunsy L

12 | Anvwdnmsvenaiesdioindnsinig AN
liavasenne

13 | eonuuukazInIgUnIal A9
FoanslalunisvhiniesfioTnsnan 1>
N5aT8997AFA

14 | fevhagunsalindesiiainsdnsinislva
Y9911 AkartToulusunIuns >
ANUIBUDIONIINTTING

15 | nagounistdeuluaniufiads, v
57UTIUNANISNAABILarUTELTY >
Usednsnm

16 | davisreauatuaunysaluazaiionts i .
12 91USCADA

3.3 JumunsAiun1sUTuUIesEUY

3.3.1 Anwwaziusiusiudeyavesiaulsiidenadassuulunssuruniseuntiiaud
S¥UUYBAS B4 Inline Oven Machine 3%l recirculation motor 1% LU1AUTBUAN
m@a’mﬁmugﬂm temperature controller Tanuseuasluauninaudlu chamber wazil Exhaust

motor AREIREINIAEBNaIN chamber Wevyudsuenialned Exhaust ManTufaiuguuinans
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naean lngazfivianun 3 lwude louil 1 uay 2 fewihguugilild 125 ssrwalden dulyun 3

newigamilila 80 asriwaldya

EXHAUST
MOTOR

EXHAUST

RECIRCULATION

PIPE
MOTOR

CHAMBER

JUN 3.2 uHUaATed Inline Oven Machine d7uau 1 Twu

V14 manager Wag supervisor lnfimuniidanaziunlsainagiazldlunisdnw lneiinis

‘US%‘QMLW@iB(ﬂlJﬂ’J']ﬁJﬂﬂLﬂEJ’JﬂUG]’JLL‘LIiGY]\‘is] ﬂi‘ULLa’JlJC‘I'JLLUSV]G]?NFWE”IWQ‘VI@JW 11 fUsmau

12
2

8.
9

¥

Hufimadwasnnaeenuad Inline Oven Machine
nsAnReves Exhaust 187
NPULNITIDNLUVVDY Inline Oven Machine
VSD parameter 994 Recirculation Motors
Parameter U84 Temperature controllers
n51AveY Intake 110

s18avLdunued Exhaust motors

J18avLdunued Recirculation motors

gnsIn1stuaveevia Exhaust

10. 9N in1eeanved Inline Oven Machine
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11. MmyinAmlnia1sg(Power Quality)

TngagldamalnihAdaunduduusmuy weldsuifsuiuiuusnegiinasgislsivssuy

@

984 Inline Oven Machine Tagnaslald Power Quality Analyser lunsifiudayasiananidl Fe6ia

o

wUsAideIn59E s IesiiAe | rms mszdulansdnginssumsldndanulaegadaau

31]17i 3.3 Chauvin Arnoux CA8336 Power Quality Analyser

AuTunIsNAITUILAaZMLUTAZ T U lUA duUsT dnadudnsinistuavesenianely

a aa o

wSeednsiludlng wszdudsiinsusuduunflaenia Process Engineering U83l549uasU5U

e lilimnuaunavesdnsInisivanigluiaIes Inline Oven machine

3.3.2 Ains1zidayavaei Ui iiusIusIuNILNeaNLUUNNTNIAGDS
Tudiuresnsiinsgiazidunndafuusniianuieidesteeviomuusiliaunsauiulss
Ifidu dhwznisoenuuuaes Inline Oven Machinewwszdusudsildannsaluuiulavieusule

9INTULEY uastdunves Exhaust motors inseneidavililadnisaiuauludiuiieguas 4ans
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J$udemsasunawmesdadululasinuiu iWusu Weolafadudseanaumde 4 dudsvana el
msuiuiluundegudiliu
1. VSD parameter 989 Recirculation Motors
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2. M5 UAvad Intake 1187

;51]17; 3.4 Intake 118

Wunansenuann1susuaAIIuaued Recirculation Motors tns1gtiladin1siud suluasves

a

dnsmsiva vilidesdinsusuiieliiinauna udildngafiuraulannnisldiiuanismaaesnde

9

NM5USUR4 Intake MAITNANUNITANNITIINRIUAEY

ludedunniarnnistaveandrlulaud 1 vedlatinisuani 7 aglilalindnsldnasaun

ADULILDY

Zone 1
S m T
- - %
L7 i ki i if { i 3:
v 1 g 1
[ I e i - £ i {11148
¥

MIN AVG MAX

Al RMS 17.94 29,22 3828

A2 RMS 18.38 29.74 3879

A3 RMS 18.12 29.65 3953

sUM 3.5 MnnsLand | rms anlaud 1 vadlavnisndnd 7

Y
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Zone 1
- - sy S Voo
.-
MIN AVG MAX
Al RMS 30,69 45,34 61.31
A2 RMS 31,03 45,43 £1.29
A3 RMS 32.26 32.26 £2.E3

JUN 3.6 2MNTINUERA | rms Anlaud 1 vasladnisnasd 1

Zone 1l
- :
MIN AVG A
Al RMS 59.31 61,96 64.2
A2 RMS 58.68 61,89 &4.08
A3 RMS 55.62 62.35 64,53

JUN 3.7 nminsanuand | rms nloud 1 vesladnswiing 4

Wewssusuiunsidananiouriavuslulaud 1 vadlaunisudni 1 wazlaui 1 vealal

MINAAT 4 azwiulainAsut1eiaua1NIn widnazlidnnatedaduninauiunarnieganvilale

Y

'
Aa o [

munulimiloutu wihedoyaffidnvazadieqiusiuiuis vilduesinisdn intake 1dudunis
an input AazLdgszuuhmuseuvihlv Temperature controller yieutasas denaliiinsld
wasutesasduiui i AEuyAgiudn madaves Intake NEnaiunislinasnu wiodntlds

@

Afe dasnstuavesenialinatunistonasau
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3. 9RINShuaTDIVie Exhaust

3‘1]17; 3.8 Exhaust 1182

a v v o 1

A msumiunusdnsnisinavesio Exhaust azldnwuzaaisgiuiun1siUaued Intake 1147

A a {

ﬂamaﬁ’umiamamaaﬁmﬁmﬂuamaaafmmmaﬂul,ﬂ%"a& wifamnni et uiid1-oonves
91INALINNTT Intake 2187

4. Parameter U84 Temperature controllers

fuusi 3 fdrefudumilounisusulunia input uag output LAd WSy Parameter w89
Temperature controller siuAaszUUlAYAT Fedswansynuiunisldndanuuyueu urfdwaiu

ARSIV onsEUUNIHEAURY iReinsAnwednaziBeatiiunasiunudmiumn sl

3/ /N,
v a A

g vilwlildidenfavSududsilunismaaesedsll Wennulasnduvesigiinlassnuiotay

malssoluSawansgvu uslusuaanslssnudaiununazysuimudsiegauiu

<
3.3.3 IAadILLAYLNUIIUIIUNANIINAADY

Tuaurainisyinnisnaasslalinsyimsemmaasslulaglasunistiemas’ain supervisor
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IngguiuuYeImMIeazeenuInail
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Sh Exhaust Air intake A1 A2 A3 PT Time in
(fpm) (cm.) rms rms rms (W) PQA

1 35 1350 10.5

2 35 700 21

3 35 2048 0

4 35 1174 0

5 35 2544 0

6 35 1626 21

7 35 2875 21

8 35 1486 21

9 35 2003 21

10 | 35 2105 21

7l 35 1532 21
12 | 35 1710 0
135835 1626 10.5
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sonindmugnieaznisiifinsadudiuieuvduielinatilaeonindeuiiawaimiosas Fednns

vaeewiun 13 AsalauwiarAsaldiagn 15 wndild Power Quality Analyser [ufudsniunuensa

3.4 JumauN1sANEUN15a51955UU SCADA

3.4.1 2aNLUUNSIAIDUADYBITZUU SCADA

COMPUTER
SERVER

CURRENT
TRANSFORMER

FTP

<:I PRODUCTION LINE

IDECPLCIN

MODBUS TCP

MODBUS RTU

—

POWER
METER

5U#1 3.9 M9\ euRauD35EUU SCADA

IDECPLCIN
MT ROOM




26

M3\ TeNRBYDITEUU SCADA InnsiTausonaguil 3.9 fie 9z13ufl Current transformer fiaidn

U Power meter 1At ufldany RS-485 1Wou5ENINe Power meter 114 3 fawdlUfl IDEC PLC 1ng

[
v o

14935 Modbus RTU lumsiadeya ludiuvesnisifivdeyatuudidudnisiiudoyalu SD Card vas

| Y

IDEC PLC agud wigdmilsinnsiaeuidiiulndlagliivluneufinpeseelagds FTP el

A

semsisenlddoya Wewinnlssnuiiladnisndada 8 laid vilidesruiladnsndndisiulay

= v N~

14 IDEC PLC Tusias maintenance 1Wudanatdlunisiditsdsyavemng i Jesn1glulssnuiissuu

AV 9

[ =

Sumasiinegudd Fini3eldi8 Modbus TCP Tunisiu-derndayasening PLC Visdoeda

3.4.2 finnsaunsal

Usznouludae Current Transformer, Power Meter wag IDEC PLC 1agaziinann1isoans

a i

270 Current Transformer (3a Tunisidausiatsild Current transformer wigaia 2 fdaunsulwina

1 wazla 3 laelunisldauazdusgnuiandunuldld aursansiaaeulanain manual vos Power

Y

meter 11u9) fugafidesn1sindndlnihlugreulna Wiy Power meter antuissieanalagly RS-

485 1911 US21HI9 Power meter iaanu@inausaLt iy IDEC PLC

31]17i 3.10 Power meter Multitek M850
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1. Power meter Multitek M850
2. Current Transformer 300/5 A
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5Uil 3.13 IDEC PLC

'
a1

Y v

NaaLINy RS-485

IDEC PLC shauq saulufensifieusiariu IDEC PLC fatuieanin Ethernet selturiu

3.4.3 WJeuluswnsulunisaruauaiiv

28

IDEC PLC 9¢#0@18 Ethernet 111U Network na1398am14lsaanu weldlunisifousanis

Tunsiduaziiuainlugudl 3.14 fnnsld AVRG dmsunismnaiedsluszezioa 1 uiil

(60000 ms) V04 kWsum (D0218,00318,00418) 59114 3 tna dloasu 1 uiifazdudu 1 asalaeld

Counter(C001) Wughtiu waziinisSdniileasu 1 F2lus

Rung

Rung

M

u

-~

31]1'7; 3.14 TUsunsun1seudue i 1

Start Contr Zikwsum  Mull Ziskw 1 Out 1 min
— [AVRG(F)  s1 s2 == D1 D2
MS000 | 00218 10011 £0000 Dooos M0010
Z2kwsum  MNull Zaskw 1 Null
[ AVRG(F) S1 s2 s3 D1 D2
| Doz21E Moo11 60000 D0014 M0014
Z3kWsum Mol z3askw 1 Null
AVRG(F) S1 S2 Sz D1 D2
| DO418 MOD11 50000 DO750 M0OO1S
Out 1 min Out 1 min
B :
10010 1 MO010
Null
&)
M0G14
nNull
—>—
MOG1S
Reset 1 hr RC 1 _hour Out 1 hour
J———cnT coot
nMo0o12 €0 M0013
Out 1 min
—] soTU
140010
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9N3UTt 3.15 andiulddiimsdsnsvhauanilaidu VP (mswSeuidisu) Ae CNT C00L &

'
@

msfuluisesq Aaviinsdsliitaidunsluviludes uiuiu Taefleidun

Tunséhedeyaluifulilugud 3.16

o
13
3
w

Rung

0

10

11

=
5]

14

15

(5]

sy

Start Crisntr

'
[

SilvivinAaitaridu MOVE 74

I
Meeeo

MinuteDl

gﬂﬁ 3.15 TUsunsun1sAunaantn 2

1
Moo20

i nutell

I
Meo21

3
U

U

]
7

C 1 hour MinuteQ
I cmp=({w) S1- S2 - D1 - REP
I CcCool 0 ME020
C 1 hour Minutel
— cMP=(w) S1- Sz - D1 - REP
ccoo 1 MO021
C 1 hour Minute2
Icvp=(w) s51- sz - D1 - REP
| CcCcool 2 MO022
C 1 hour Minute3
I'cmp=(w) s1- S2 - D1 - REP
I cCool 3 MO022
C 1 hour Minuted
— Jcmp=(w) S1- 52- D1= REP
| CCoo1 4 MO024
C 1 hour MinuteS
— cmp=(w) sS1- s2 - D1 - REP
I ccool 5 MO025
C 1 hour Minutet
{ crap=(w) S1- S2 - D1 - REP
I CCO01 6 MD026
C 1 hour Minute7
— Il cmp=(w) S1- sz - D1 - REP
| CCoo1 7 M0027
C 1 hour Minute§
I cmp=(w) S1- S3 - D1 - REP I-
| e = ranAnn
Z1SkAr 1 MOZ1sumk
1 1aov(F) €1 - D1 - REP
I DOCos Do022
Z25kWw 1 MOZisumk
I moviF) s1 - D1 - REP
I DO014 DO622
Z3SkW 1 M0Z32sumk
— MoWiF) S1 - D1- REP
| DO750 D0742
ZiSkWws 1 MiZisumk
—{ MOW(F) S1- D1 - REP
DOOGE DO024
Z3skWw 1 M1Z2sumk |
— I moviF) s1 - D1 - REP
I Do014 DO504
23Skws 1 M1Z3sumk
- MoviF) S1 - D1 - REP
| DO750 DO624

3.16 TUswnsUMSALIATN 3
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dioasu 1 Faluande 60 Ase axldilandu SUM iesandeyana 60 Andwneiulugud 3.17
MnntudaoAmasiuiliainudazlaunimsiie 60 Welild kwHr U1ien kWHr vesusazlausn
520l KWHr MLA3es Inline Oven Machine Wlalsl KWHr sauudaflugauiuafisonsule Tnen

fananaansausudsuldmuigldsemnis WesadnsenArnfeansudainaduduiin

Rung 1| Start Contr MZisumk Z1Unit/hou
1 } DIV(F) S1- S2 - D1- REP
MED00 D0760 60.0 DO766
2 M2Z2sumk 22Unit/ hou
DIV(F) = S2 - B1= REP
D0762 60.0 00768
3 MZ2sumk Z3Unit/hou
DIV(F) S S2- D1 - REP
D764 60.0 DO770
4 Z1Unit/hou sumUnit/h
SUM(F) s1 s2 D1
ADD DO766 2 D0772
Rung 5 | Start Contr sumUnit/h sumUnit/m
2 — | MUL(F)  s1- s2- D1 - REP
MEBC00 D0772 720.0 DO774
3 sumUnit/m _unit/bath _ Cost/mont
MUL(F) 5 = = e DI REP
D0774 DO776 DO778
Rung 7 | Swe_unit/b Fillunit/bat _unit/bath
3 . } MOV(F)  S1- D1- REP
MO114 DO780 Do776
8

gﬂﬁ 3.17 TUsunsuniseulaan i 4

3.4.4 JyulusunsulunisuansAtnaziuavasfnusndinisusu

Y14 manager fiaansitinsiAuUsEIRNsUSVTRIALUSARRTikaiUNSTUIUNSHARTY

s

ffe dms1nisinaveavie Exhaust, N151UAU8Y Intake Maae VSD parameter U84 Recirculation

Motors 57ulUSl Differential pressure a1elu Chamber fadudndaudsiisliauauls lngagly

35N1snIenAAINATUNNTNIUNA 20 AN

'
1Y

Tunsideuazldfestunistuiinlagazldnisvuinuuududisudusuainaisun 20 Tuauds

fing reset la Wionaduazyilifleiduddurinulag

|

d10u 1 15unnsaseduduiin( MO115 )

9 shift na1ASaaz 100 ms de 1 HardunisdeAnndeusun 3.18 easufivedinisldflendu reset

(M0143) tiie3iinnsnadudna3s Tnevismunasdugunainnuyssan 2.1 Jund



Rung 1| Savehdjust
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Heold Statu

(=]

Held_Statu

MO0116

[edn]

Mo116
Rung 3 chldi_Stlatu
2 -
7 I
MO116
4

w

Mo117

MN1g

Mo120

M18

sUf 3.18 TWsunsulunisiansmuasiuaArasiwdsAinsusu 1

v

Mg

20

T TOO25H

mM0121

Mawr

TIM TOO20

MD144

Reset

21

3UT 3.19 WsunsulunisuansAuaziivArewinsiiinisuu 2

{
o v

MO142

Tuusazilatduaziinisldmdesdraar(Mov)Usenaulusie snsinisiavedrie Exhaust, N3

WUAU94 Intake 375’3, VSD parameter 984 Recirculation Motor way Differential pressure YDINA 3

Tusalutianan, A1 kWHr wagtegnsendeya Aegui 3.20, 3.21 uay 3.22

Rung 1 Maow
1
Mi144
2
3
4
3

S0TU

Z31Fill Hz  Zilow Hz
MOV(F) 51 b1- REP

D0750 00860

Z1Fill Inta  FiMaw Int
MOV(F) Sis D1- REP

po792 Do8e2

Z1Fill Exh ZiMow Ex
MOV(F) 51- D1- REP

00734 D0864

Z1Fill Diff  TiMow Dif
MOV(F) 51— Di- REP

D0756 DOBeR

Fill Mame Mow Nam
MOV(D)  S1- D1- REP

00868 01652

3U# 3.20 TusunsulunisuansAwasiiuAIve LU sNEnIsUsSU 3
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14

13

14

15

16

377

18

32

Z2Fill Hz  Z2Mow Hz
MOV(F)  S1- D1- REP
D0800 D0870
Z2Fill Inta Z2Mow_Int
I'Mov(F)  s1- D1- REP
| D0802 D872
Z2Fill_Esh Z2Now Ex
—{ mov(F)  s1- D1- REP
| D0804 D0874
Z2Fill Dif _Z2How Dif
MOV(F)  S1- D1- REP
D0806 po0azs
Z3Fill Hz  Z3Now Hz
MOV(F)  S1- D1- REP
D0208 D0878
Z3Fill Inta Z3MNow Int
MOV(F)  S1- D1- REP
D0810 D0880
Z3Fill Exh Z3Mow Ex
{ MOV(F)  51- D1- REP
| D0212  DOBE2
Z3Fill_Diff Z3Now_Dif
I MOV(F)  S1- D1 - REP
| D0814 D884
ei U < 1 L% d'd £
sUM 3.21 WsunsulunsuansAastAuA1ueeiuUsiiinsusu e
CalendarC [ow Dav
MOV(W)  S1- D1- REP
D8010 D0364
CalendarC Now Mont
MOV(W)  51- D1- REP
D8003 00886
Calendar/C Now Vear
MOV(W)  51- D1 - REP
DE008 D0887
Calendan’C pow Hour
—] Mov(w) 51- D1- REP
| D8012 D0gss
Calendar’C paw Min
[ Mov(w) s1- D1- REP
| DE013 D0883

sUN 3.22 TusunsulunisuansAwaziiuAIvesiUsnanIsusu s
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3.4.5 L%auiﬂiLmsu’[ufhun'\il,ﬁu%'agauum?mﬂauﬁfamaélﬁjvma%

ssuvadiy 2 dufe duAuALOG) way diuvas FTP

1. duilfuanLoc) sufudedldiiuu Advanced mode Tagriins set AdauUsendi
FoamsasLfunazin trigeer fagldluntsiwdsuld squluﬁamic??a%amaq”l,wﬁmﬁauﬁ’ugﬂﬁ 3.23 Lay

3.24

DLOG (Data Logging) ? X

Devices Settings Options

S1(FolderName):

B _ Tag Name Device Address Gontare Diplay Type et
0zD Z1k\wsum DEC (F) = vt .
D0226 Z1kWHr DEC (F) Y 1 2
pos Z2k\Wsum DEC ® Sl 1 2
Dos% Z2KWHr DEC ® 11 s
Dope Z3kWsum DEC ) ; Vi1 -
D0426 2300 P—EVC”(Fi : e 3 =
D0212 Z11 DEC(VV) - :
D0214 712 DEC .(W) 5 = : :
D0216 Z113 DEC(W) : 1 s
cecon ! :
D0314 212 bE(; — = :
D0316 713 DEc(yv) : : , =4 z
D0412 231 DEC W) AR N
D0414 2312 DEC 0”) wil -
D0416 2313 DEF EW») e V g s

il 2

VO, L R -~ e R T A 4
sUn 3.23 Wsunsuludrunisiiudoyauuiasesrouialnasidniies 1

(®)Advanced mode
Folder structure: (51) Folder name\(File Name).csv

File name:

Base file name: llew

[7] specify Basefile name by Value of Device Address:

[] Add Device valueto File Name:

[ Suppress Zeros:

[7 Add Timestamp: [YY+MM+DD+HH+MM [~}

Trigger of file switching: M0166>
[T set the maximum number of files:

[E] storefile pathof csv file:

sUfl 3.24 Wsunsuludunsifiudeyauueiesnoniiainesidnines 2
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1 a 1 d’l dl 1 1 v d! kL a ‘sl
2. @1UYD9 FTP 981n15 set Iua')um@ﬂWUWQSiUﬂW‘U@S&aLLa%WUVIﬂﬂﬂW‘U@ﬁJﬂa YINDIUANIN
ardsbivinisderfe MO111 willeuruluguin 3.25 uay 3.26
File Transfer Settings ? X
[General {Trigger Condiion
|
[ Device:
Trigger Type: ;RisingEdge
Device Address: por
= o 1 < 174 d a a
Uit 3.25 Wsunsuludunmsifiudeyavuiaiomeniianesiavines s
File Transfer Settings ? 574
General | Trigger Condition
Source: iSDMemory Card ‘EJ] ! ETPSgwerMana‘ger
Location: (@ Folder Path: |FCDATAD1\DATALOG YW ]
. DataRegisten _ & 7—_*:-::—:—} £
Filestotransfer () Specify conditions: gAIIfils § ]:||
() Specify file name: 1 i
Destination: “lFTP |?! FTP§ewerManager
Location: (@ FolderPath: ;kW_I 1
(_)DataRegister ’& 2 iy Ww j
Operation: ®) Copy:
() Move:
If the destination file exists:
[Z] Storethe error informationwhen the transfer fails:
[¥| Report when thetransfer ends: @L,,,AA;,MW.J
oK Cancel

u

U7 3.26 Wsunsuludunisifivfeyauuaissneuiinnesidniies a

Tnews1aglii 2 dawvhawanlusunsaluguil 3.27 1 M0105 28 on wnq 4 Judl M0106

2% on 10 2 F1luas M0102 9% on vnq 1 F2lue Tng#l M0105 fiu M0106 afumsdditdui 1

dufiudoyavhau dw M0102 asdumsdslidini 2 dw FTP vhaw
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11

sUf 3

v

Memo r?rk‘v\'

]
M0105

MO106

1
I
M0102

{DLOG 3 1 D2 ’-
kw M0107  D0822
FTP_Sent
MO111

27 Waunsuludunisiivteyauuaiomeniainesidniies s

35

N19l5991uf09n1519HAS 09D uLAS eandni srui utnaveannladnisndalinenu 39
L]

sududeafinisdeassu-deszninefinead Ja3718 Modbus TCP Tun1sdeast Tnswuseandu 2

@ ufe

1. Modbus TCP Server A n3pfitiusa

Fnelulatinisudadu Server Avguiiz.28

RunStop Control . Configure parameters for connedions.

Memory Backup poi

Input Configuration Connections

Communication Ports No. | Communication Mode Interface

External Memory Devies 1 Modbus TCP Server Tcp Configure Ethernet Port 1

Device Settings 2 Maintenance Communication Server TCP Configure Ethernet Port 1

Program Protection 3 Maintenance Communication Server TCP - Configure Ethernet Port 1

Self Diagnostic 4 Maintenance Communication Server TcP : Conﬁéu{é_ Ethernet Port 1

Calendar&Clack 5 Maintenance Communication Server TP ébnﬁgé& = Ethernet Port 1

Ethemet Part 1 6 Maintenance Communication Server TCP Configure Ethernet Port 1

Bthemet Port 2 7 Maintenance Communication Server TCP Conﬁgurg Ethernet Port 1

|Conmedticwsettnos 8 Maintenance Communication Server TCP Cénﬁgﬁé Ethernet Port 1

Arces: Conm 9 Maintenance Communication Server TCP '(;onﬁgure Ethernet Port 2
10 Maintenance Communication Server TP : ¥ AConﬁgurew . Ethernet Port 2
11 Maintenance Communication Server ; T& Configure Ethernet Port 2
12 Maintenance Communication Server TCP Configure Ethernet Port 2
13 Maintenance Communication Server TCP Configure Ethernet Port 2
14 Maintenance Communication Server TCcP 'Conﬁgure Ethernet Port 2
15 Maintenance Communication Server TCP Conﬁgu\'g Ethernet Port 2
16 Maintenance Communication Server TCP ; Cénﬁgure Ethernet Port 2

Communication Port of Modbus RTU Gateway and Pass-Through o 1_-—2

niinfideamsazdteg Tagagyhmsaailiiiuea

Default

5U7i 3.28 TUsunsu Modbus TCP Server

0K Caﬁcel

'
|

§
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2. Modbus TCP Client ApLASaafldmIA1a1nATaY Server tiatnuuandwa 1ngazdn1Inian

' ] v
a a o

Suanilamsldau Modbus TCP Client fisguil 3.29 antuasiintiinusngIuanlivinnisasen o

#3A1270 Function Code( U7 3.31) AafedduiliTeudoinisaeldanluid (fenld 03 Read

Holding Registers titoldlun1se1umA1v09dLUs Ussian float 91ndulsinsan Master Device

Address titeszusuvisfiaziiuliluaieailu Clientuwazld Data Size 1u 2 word iwszidusiuys

float %8191n T U f9A1 Remote Host No. Ao IP wdtAS a7ty Master ingfianfifaA1 Modbus

q

Slave Address fafuniaidoin1sazasluiaiae Server lagaziinns1aitdlunisiisuaindidaiunly

Function Area Settings ? X

Run/Stop Control . Configure parameters for connedions.
Memory Backup v
Input Configuration Connections i g g :
Communication Ports ‘Mo, | Communication Mode Interface
Bxternal Memory Devies 1 Modbus TCP Client TCP Fonﬁggrg Ethernet Port 1
Device Settings 2 Maintenance Communication Server TCP Cpnﬁéurg Ethernet Port 1
Program Protection 3 Maintenance Communication Server TCP ‘Conﬁgure Ethernet Port 1
Self Diagnostic 4 Maintenance Communication Server Tcp '(ionrﬁ'gure Ethernet Port 1
Calendar &Clock 5 Maintenance Communication Server TCP. Configure Ethernet Port 1
Ethernet Port 1 6 Maintenance Communication Server TCP Configure Ethernet Port 1
Ethernet Port 2 7 Maintenance Communication Server TcP Conﬁguré : EthernetPort 1
Sy 8 Maintenance Communication Server TCP anﬁgure Ethernet Port 1
Recsss Cone 9 Maintenance Communication Server TCP Configure Ethernet Port 2
10 Maintenance Communication Server TCP quﬁguré Ethernet Port 2
1 Maintenance Communication Server JCP Configure Ethernet Port 2
12 Maintenance Communication Server TCP Configure EthernetPort 2
'
5U# 3.29 TUsunsu Modbus TCP Client 1
Modbus TCP Client
Reguest Execution Settings Error Status Options
[ Request Beaution Device: o Use [T Mk EBA(®) Uduse sé 2 single DRfor 2 nunication eqoes [ Keep established conne
[ synchronize withauto ping : R 5
fe Function Code e DataSize  Wordfit Remote Host No. 5'232”;;‘5“ Yo S | RonDeaton ) Onkee Error
1" 03ReadHolding Registers D5500 w2 Word  1:10.14.748 (502) 1 400201
2 03ReadHolding Registers D5502 it 2 Word  1:10.14.74.8(502) 1 00203
3 03Read Holding Registers D554 et 2 Word  1:10.14.74.8(502) 1 400205
4 03ReadHolding Registers D5506 2 Word  1:10.14.748(502) 1 0213
S  03Read Holding Registers D5508 w2 Word 1: 10.14.74.8 (502) 1 400215
6  03ReadHolding Registers D5510 o 12 Word 1: 10.14,74.8 (502) 1 400217
7  02Read Holding Registers D5512 w2 Word 1: 10.14.74.8 (502) 1 400219
8  03Read Holding Registers D5514 w2 Word 1:10.14.74.8 (502) 1 400285
9 03Resd Holding Registers D5516 e 2 Word 1: 10.14.74.8 (502) 1 400287
10 03Read Holding Registers DS518 w2 Word 1:10.14.74.8 (502) 1 400283

35U 3.30 Tusunsu Modbus TCP Client 2
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Function Code Data Size Slave Address FC6A Series MICROSmart as lModbus
Slave

01 Read Cail to 2,000 bits 000001 - 065535 Reads bit device statuses of Q (output),

Status R (shift register), or M (internal relay).

02 Read Input to 2,000 bits 100001 - 165535 Reads bit device statuses of | {input), T

Status (timer contact), or C (counter contact).

03 Read Holding to 125 words 400001 - 465535 Reads word device data of D (data

Reqgisters register), T (timer preset value), or C
(counter preset value).

04 Read Input to 125 words | 300001 - 365535 Reads word device data of T (timer

Reqgisters current value) or C (counter current
value).

05 Force Single bit 000001 - 065535 Changes a bit device status of Q

Cail (output), R (shift register), or I [internal
relay).

06 Preset Single word 400001 - 465535 Changes word device data of O (data

Reqgister register).

15 Force Multiple to 1,858 bits 000001 - 065535 Changes multiple bit device statuses of

Coils Q (output), R (shift register), ar I
(internal relay).

16 Preset Multiple to 123 words | 400001 - 465535 Changes multiple word device data of D

Registers

(data register).

3.4.7 Woulusunsudug

sUfi 3.31 Function Code Tu IDEC PLC

'
o

wenanlusunsamdn quidadilusunsuiidouiiofgainnl kWHr inmsldilsidu AVG iy

]
ISP

ArigulannasaridianuuiugmielinaslusunIunIsLansA1189A211Y SD card

[y

Rung

Start C?ntr

ra

1
IREDh

Read 5D M
CVDT(W) 51- D1- REP
WTOF 08251 01702
Read 5D M
I cvDT(w) S1- D1- REP
WTOF 08250 D1704
G s1- 52- D1- REP r
| 01702 D1704 D1700
MUL(F}  S1- 57~ D1- REP
D1700 100.0 D1706
CMP<=(F) S1- 52 - D1- REP
D1706 10.0 10145

JUN 3.32 WUsuNIUNSWARSAYe3A213g SD card



Rung
i

Rung

Rung
]

Rung

L)

10

13

i3

14

15

16

CNT Co08
59

M0101 M0101
1-5 Clogk P
Me121
— |—|TMLT000 CHT COBS
Mo102 L2 59 Mo102
p
M0101
Start Contr
} [chp=(w)] s1- 52 - D1- REP
M8000 | CC003 0 10103
fcmp=(w) S1- 52 - D1- REP
| €C009 53 M0104
Z1kWHr
I [MOV(F)  s1- D1- REP |4
MO103 | D0226 D0838
Z2kWHr
IMOV(F)  s1- D1- REP
| D0326 D0844
Z3kWHr
{Mov(F)  s1- D1- REP
| D0426 D0B46
o a ¢
35U 3.33 Tsunsuiigaral kWHr 1
] Z1kWHr
— | TMov(F)  st- D1- REP
Mo104 | D0226 D0840
Z2kWHr
— Mov(F)  S1- D1- REP
| D0226 Dogas
Z2kWHr
—'mMov(F)  s1- D1- REP |-
| D0426 D084z
1 SUB(F) 51 - 52 - D1- REP t
| D0840 D0228 D0850
—] SUB(F) 51 - s2 - D1 - REP |-
l D0248 D0844 D0852
{ SUB(F) 51 - 52 - D1 - REP
| D0842 D0846 D0854
TMLTOOR {sUM(F) 51 52 D1 J—
1 | 200 Doss0 32 Dogss

U7 3.34 Wsunsuiigatlen kwHr 2
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3.5 PSRN lUSIASULAZNNSADY DA TUBUIAN
351 asesiedasnsinisiuavasannia

Tushder 3.0.0 WeulusunsalunsuansuazifuAvesiulsifinisusu asfinisnsendn
Fnsnsinavamie Exhaust Fadsldaulunisnsen vmﬁ%’mﬁﬁaﬁmﬁ%ﬁwuﬂﬂalﬂﬁﬂ%"aaﬁai’mﬁwm

e Ingldvihniseenuuulinagui 3.35

i"ﬁ

PITOT TUBE

DIFFERENTIAL

IDEC PLC

PRESSURE TRANSMITTER

sUT 3.35 BanNnN1svaLAIasiininensinsiiavesenia

u

3u31nden Pitot tube Whluluvie Exhaust Tnglsivansaesioaiunsiuiianisaunieluve
Exhaust a7n1utiviasean Pitot tube 191U Differential pressure transmitter b@3AA2LANIYDS
usefueIna Tnededuaeuideniuu 0-10 V lUf IDEC PLC s IDEC PLC $U Analog input L1
<8 v %] a 1% - J & =2 9 v °
inAldnsadralusunsuiteliulasann Differential pressure u Flow rate sldgnsnisAuiaann

2.6.4
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Rung 1| Start Contr
1 % L
1
M8000
2
3
4
5
6
7
sun
Y

Builtdin An Ditt Press

DIV(W)  51- 52- D1- REP
DBO58 5 D0000

Diff Press Dp Float

CVDT(W) S1- D1- REP
WTOF D000 Doo02
DP_Float Computel

MUL[F}  S1- 52- D1- REP
Dooo2 1.55 D0004

Compytel velocity m
ROOT(F) 1 D1
D0004 D006

velocity m flow m2's

MUL{F}  S1- 52- D1- REP
DO006 5:1E=2 D008
flow ma's flow cfm

MUL[F}  S1- G2 D1- REP
Dooos 2118.8 D0010
velocity m velocity fp

MUL{F} g1 - G D%~ REP H
Doooe 196.85 D0012

3.36 TUSHNSUNIIAIUIUNBATINTS lavesona

35U 3.37 gunsalimyindnsinisivaveseiniea
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352 msdsyanluaulan

14mdnn13wes Closed Loop Control System snUszgndldlagli Input lud1dnsinsluadi
foan1siduiads 21nduls Controller 11 Recirculation motor 1 aAIUANEASINISING WAL
nszurunsnanAeqeendu Output Ao Sasnsinalurle Exhaust Miedesdaindnsinisivaves
oy Feedback wWisuiisusnfu Input Ssnszurunistasulsslonilumsniuaudnsins

Inaielrlunssuiunsuandnislanasnulouas

Output
Prodeesh () {

Controller [—— >

Feedback

gﬂﬁ 3.38 Closed Loop Control System
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4.1 na1Iun

unA 3 laRnsnamMiavanegnIsNAanIAe

¢ A

1. mseudunisuiudgesssuulunssuiunmseumiiaud iemeavesiudsinagivanzay

[ ¥ o

Tulaguuldnismdeyalursnirudiresqdnaundadind Ay udnhmmaass ldin Jagiu

o

A

o919 Arineginisasuuvadddluewian o1vvwdeiaasesiidouanimvdaarneg i sul
awysalifiusnndy

2. dhuves SCADA Tuundl 3 WnsilsulusunsudunlneBanudasnismevaamiegldan
Fluniasldidumhsmesiumanazaefiedlfuanma Junsglusisasnduaudeuiuinyssnou
it

3. dauvesgunsniindarimsivavesoimatiy Tuund 3 livimsuszneuludueseninuag
swdsmsdeulusunsy luund 4 d3adunsiauszavsnmnisinvesgunauallneisiazldnsiaey
\isuiugunsaliimeussminsldoy

AU I UUNTIZNE1IDITUABUNITNAROULALRANTUNANI TN

4.2 nan1snaaadiunisuiuugsszuulunszutuniseuntiiaud

NAund 3 lviansensneasdlilae wailnfe

A15°199 4.1 A1TRTUANHANTTNAAIUTUAILUTHNY
Exhaust Air intake A1 A2 A3 PT

Run [iHz | ) (cm.) rms.. | ms Y sme@ Wil e in POA
735 1850 105 75 | 76 | 76 | 38887 | 12.17-12:32
2 |35 700 21 56 | 56 | 56 | 27222 | 12:37-1252
3 (35| 2048 0 72 | 73 | 73 | 41006 | 12:57-13:10
4

35 1174 0 79 80 | 80 | 44576 1311-13:22

35 1626 21 55 56 | 56 | 26790 13:51-14:06

6

7 |35 2875 21 55 55 55 | 26517 14:11-14:26
8 |35 1486 21 52 53 53 | 23707 14:33-14:48
9 |35 2003 21 88 90 89 | 52765 14:49-15:04
10 | 35 2105 21 90 91 91 54335 15:05-15:19
11 | 35 1532 21 53 54 54 | 24929 15:25-15:50
12 | 35 1710 0 )20 26 26 7987 15:59-16:14

13 [ 35 1626 10.5 47 48 48 | 20573 10:35-11:30
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Faps199u191nMs1d Power Quality Analyser lunstfivdoya lneidelidosyauuaiiinag
f915afiAn 11rms Wuwdn sizisdnisuiumsidmesiudiuveddaun 1 wasdaliansmiain
woAnssuwes Irms lunnsldwdany Taegud 4.1 Hugureuusu dnguil 4.2 \Wugundsdiulududs

a

Aflan

=b.

frdann3udl 4.1 sviulaindmsinuiideudisd lnsunuagyinunasaiiad unaauny
£ [ [ =] < Y v v oo Y [ o & ' <
toaidueasnsine wilugun 4.2 ssmuldimanuiuamdmusuaidinsiinuiniduegiauiu

Ifdnuaslifinsaduunndesveinisvhaudn massisauyfgiudn msusuaiuuslual Exhaust

' ]
I aaa

flow 71 2544 fom wag Air intake o wuRunsidupiafan
dlefiauufguladainimessseulnafuieyaiustozia 1 Weudsiiunslindun
raA30eing wanisldhmanaassiuaanusludoutusey Fdldnasinves kwhr veuiieu
famandudineudsuuazrasinves kwhr vasiounainuduamd sy Fanadildoonudu dou
msufusiuATld 39804.5 kwhr dauudannnnsufuudaduisuiuald 26138.8 kwhr Zadiand

anasta 13665.7 kWhr Aoty 34 1asidud

“f 140

-1 120

4 100

=]

{40

20

9/6/2019 12:07:31 PM

2019 1 min /Div 62019
12:00:00 Pt 12:15:00 PM

U 4.1 nsl Arms vaslaudl 1 Tudaanan 12.00-12.15 u.
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120

H 1 i % | 1 1 % D
962019 1:31:31 PM

962019 1 min /Div 9/6/2019
1:24:00 PM 1:39:00 PM

U 4.2 n31 Arms veslaudi 1 Tutaaian 13.24-13.39 .

4.3 nrlAnenisuananalusuuuumeg
Tuunit 3 Iednsdeulusunsudmiuiladdusnagu nsduiinuseiansusuafuus ns

e kWHr \Judu Tneluuniasldiuguwuuveansuansmalusunsudneg ddlegieiunatsguiuy

U U

fie sUuuUBBsIumILAz UL ULRBLERINA(HMI) Tdludiuvasnisuansnatuglusiaadudidouium

Y



Transitions T

s Current Voltage Power Current s voltage
MENU BAR Line 1 0.00 A linel 40181 Sum 000  kw Line 1 0 % | Une1ii 0" %
Line 2 0.00 A Lline2 40200 Line 2 0 % Line2 5 %
Line 3 0.00 A Lline3 40179 Line 3 0 % tine3 0 %

n Voltage Power Current Voltage
tne1l 40140 Sum 000  kw Line 1 9 % Unel 6 %
A line2 40111 Line 2 87 % Line 2 0 %
A Lline3 40107 Une3 85 % ine3 0 %

Voltage Power Current Voltage
A Lline1l 40155 Sum 2.85 kw Line 1 86 o Line 1 7 %
A line2 40158 Line 2 % Line 2 0 %
A Line3 40183 Line 3 78 o Line 3 0 %

bath/unit

bath/unit

unit/kWhr
unit/kWhr
unit/kWhr

bath/month

unit/kWhr

1 807 unit/kwhr

unit/kWhr

~ unit/kWhr

unit/kWhr

bath/month

e s )

Recirculation Motor 1 Hz 1
Intake 1 an. 1
Exhaust 1 % 1
Differential Pressure psi 1

Hz 1
an 1
% 1
psi 1

&

sUN
Y

Name: CCC  Date: 30/ 10/ 19 , 1Z 0
Zone Recirculation Intake Exhaust Differential
Motor (Hz) {cm.) (%) Pressure (psi)

3 3 3, 3

3 3 3 3

3 3 3 3
Name: CCC  Date: 30/ 10/ 19 , 16 59
ol Recirculation Intake Exhaust Differential
Motor (Hz) (cm.) (%) Pressure (psi)

2 2 2 2

2 - § 2 2

2 2 2 2

45
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No Recirculation Motor intye Exhaust Difterantiai Pressure

shwy i i {Hz) fem,) %) tpsh Vesiow twe
Zone 1 1 30/10/19 , 16259 2 2 2 2 8.66 e

2 0/10/19 , 16:59 1 1 1 1 B66 Be8

FRINE St 3 30/10/19, 15:14 5 s s s 8.66 GGG
n k] 30/10/19,15:13 4 4 5 il 10.54 Fr¥
s 30/10/19 , 15:13 3 3 3 3 1054 oD

n b 30/10/19, 15:12 2 2 2 2 1054 o
H 30/10/19 , 15:11 1 1 1 1 1054 8BS

8 30/10/19 ., 15:11 1 1 1 1 1054 ]
L] 010719, 14:27 15 0 0 1 1054 Korn

10 0/10/19 , 14:27 15 1 1 1 10.54 Korn

1 0/10/19 , 13:5) 1 1 1 1 1054 BB8

12 0N0719, 1304 1 3 1 1 868 AAA

13 30/10/19, 1139 i i i H 868 e

4 30/10/19 , 10:39 5 .- ] 5 866 FEE

15 30/10/ 19 . 10°38 i 1 1 1 12.73 e

16 3010719, 10:38 1 1 1 i mn m

17 30/10/19 , 10:32 A 4 4 ') 773 (]

18 0/10/19 ,10:37 4 1 4 4 .73 oD

n 1% 30/10{ 19, 10:26 3 3 3 3 .1 &
20 30/10/19 , 10:3% 2 2 2 2 703 8E8

'
5, W1

UM 4.5 wihanensuanealuguhuuiiuima 3

PR | Yl  Carrent Graph

Zone |

Power (KiWsum)

oo A

A
000 A

Zo00e 2
Zonel 0O kW Zone2 kW Zone3 311 kW

1760 A

A
559 A

Zone 3

UM 4.6 wihsemsuanaaluguLuuliuma 4



T SO S O I T e e
{_Currom } {_ Vomoge | C.M_,le

MACNAP BAR L inw A oo v 0o xw
L2 1 G A ‘gon v
LY D A v

L onon A oo v 000 aw
L2 pon A v
L3 oo A v

(8} oo A 4 0 (5%
50 Cord Maraory poo A 000 v
' noo A 000 v

5UN 4.7 widansuanaraluguiuuHMI

Y

Tusuit 4.8 asllunisuananadn Wsunsunsaseyauuu FTP dudsduia lnsdunaldan

' v
a @ o 1

Indfdadnuuudaluiflulvawesimsgdnridanenly

o > (e ; < O Mat zecure {0 A/ 1014.37.58 0w 11

Index of /kw__ 1/

® [parent duirectory])

Name Size Date Modified
T RW_191030_1655.CSYV 33kxB 11711719, 5:36:00 PM
et KW _191030_1656.CSNV 558 kB 1171119, 5:36:00 PM
T KW _191030_ 1809 .CSV 453 kB 1171119, 5:36:00 PM
L KW _191031_0935 CS\V 71 kB 1111719, 5:36:00 PM
T KW_191031_0937.CSV 336 kB 11711719, 5.36:00 PM
T KW _191104_ 0958 CSV 156 kB 11711719, 5:36:00 PM
T KW _191104_1019.CSV 235 kB 11311719, 5-:36:.00 PM
JORW_191104 1151 CSV 322 kB 11731719, 5:36:00 PM
] KW_ 191104 1539 CS\V 440 kB 11°11/19,5:36:00 PM
T KW _191105_09537.CSV 111 kB 1111719, 5:36:00 PM
T KW_191105_1020.CSWV 390 kB 11114319, 5:36:00 PM
3 KW _191106_1013.CSV 79.3 kB 11711719, 5:36:00 PM
3 RW_191106_1029. CSV 13 3 kB 1171119, 5:36:00 PM
T RW_191106_1031.CSV 298 kB 1111719, 5:36:00 PM
T RW_191106_1035.CSV 24 .4 kB 1111719, 5:36:00 PM
T kW_191106_1039.CSV 4.6 kB 11711719, 5:36:00 PM
S kW_191106_1041.CSV 280 kB 11711719, 5:36:00 PM
7 RW_191106_1204.CSV 16 MB 1171119, 5:36:00 PM
T RW_191106_ 1332 CSV 1.7 MB 11711719, 5:37:00 PM
] KW _191106_1924.CSV 1.8 MB 11/11/19, 5:37:00 PM
T KW_191106_2316.CSV 1.8 MB 11/11/19, 5:37:00 PM
T KW _191107_0308.CSV 1 8 MB 11°11.19, 5:37:00 PM
S kW _191107_0700.CSV 1.6 MB 11711719, 5:37:00 PM
3 EW.191107_1111.CSV ©9 kB 1111719, 5:37:00 PM
T RW_191107_1423 CSV 6.3 kB 11°1}/19, 5:37:00 PM

JUN 4.8 minan1suanansinauwes FTP
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4.4 NSNAEUUSLANSNINVBIATDIDINDNSINTSINAaYaIaINA

Tunsveassavhnsindnfisuiussninuaiedietaildegusydnadne testo 438 fugunsal

o Yo o o v | & 1 o o o g
WW']\?F\\!T\]@V]']U'TNWIGU Iﬂ&JLLUﬂmiVIﬂaE)ULiJu 3 A% ATNAY 7 UM 1UU 15 AT

P = Pitot tube F = Flow meter (testo 438)

A195°99 4.2 A5 1eTuninnIsnaauUsEANS Mnveuaseeiieinennsiransei 1

Parameter| 1 2 3 4 5 6 7 8 9 100 aa 01221382 14 215

AVG

P 1628(2354|2504 (1334|2094 (2520|1616(1934|1790(1750|2023{2092|2209|1737|1473

1937

F 2232|1499(2113]2189[1681]|1499(1756|1897 (1706|1217 |1602]1825|2456|2573|2857

1940

A15199 4.3 manduiinnismegeudszansnimvetniesileindniinisivanisi 2

Parameter| 1 2 3 4 5 6 7 8 9 10 | 11 [ 12 | 13 [ 14 | 15

P 2693|3207(2905|3330(3329|3570({3740|3541(3390|3397(3391|2882(3139

2638|2466

AVG

3175

F 3447|3701|3659|4273[3216|2661[3257|3678|2818|3026[29732282(2723

32713141

o o = a a 4 A o oo &
M13790 4.4 C‘ni'N‘UUV]ﬂﬂqi‘m@aaUUiga‘V]ﬁﬂWW‘UENLﬂiaﬁua?@amiﬁlﬂqﬁlwaﬂiqw 5

3208

Parameter| 1 2 3 4 5 6 Tt 8 9 10 | 11 12 |13 4 14 | 15

AVG

P 2595(2541|2498(2085(1955(2041(1450|2393|2668|3044(3164(3516|4157

3479|1924

2634

E 3254|3180|2716|2475|2770|2366|2710|{3100|2816|2470(3160(2947|2324|2718|2434

2763

efiansanandeyaileduissnuindeyaainnisinnyaiaiiuiiadeiy esainnis

idsufivasemaiimsinaunieluinsesdns demalianiinsasuulastegludieaiveniula way

Snqadlefidanaldde Afitaldanesesdielailiegusedrogn testo 438 Augunsaliisiunliiie

TndRssiuann antuslavinnsieseienslusunsy JMP wanladieadl




Distributions Parameter=P
Data
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1000-——_

lealis

0.02 0.05 0.12

Normal Quantile Plot

e s

0.0

067 067 128164

03 04506 075 09 0.9

Mormal(2581.91,718.819)

Quantiles
100.0% maximum 4157
4955 4157
97.5% 409445
a0.0% 3526
75.0% guartile 3268
50.0% median 2520
25.0% quartile 1989
10.0% 16232
2.5% 13514
0.5% 1334
0.0%: minimum 1334
Summary Statistics
Iilean 25810111
Std Dew 718.81872
Std Err Mean 107.15517
Upper 95% Mea 2797.8682
Lower 8953 hean 23650541
Ml 45
Fitted Normal
Parameter Estimates
Type Parameter
Location p 25819111
Dispersion o 718.81872

-2logiLikelihced) = 718.689296096542

2365.9541
595.07713

Estimate Lower 95% Upper 95%

27978682
908.01156

gﬂ'ﬁ 4.9 Distributions Parameter P



Oneway Analysis of Data By Parameter

Data
4500
.
i L
4000+
. L]
3500 . i
e :
3000 :
T
2500 T }
| :
2000 T !
i Ky
. L ]
1500 . °
i L] 2
1000 ; P
Parameter
11 Pzirs
Tukey-Kramer
0.05
Means and Std Deviations
Std Err
Level Number Mean StdDev Mean Lower95% Upper95%
F 45 263707 676.88 100.90 24337 28404
P 45 258191 718819 107.16 23660 279749

Means Comparisons
Comparisons for all pairs using Tukey-Kramer HSD

Confidence Quantile
q* Alpha
1.98729 0.05
LSD Threshold Matrix
Abs[Dif)-HSD
F P

F -29250 -23735
P -23735  -292350

Positive values show pairs of means that are significantly different.

;J‘lJ‘ﬁ 4.10 Oneway Analysis of Data By Parameter
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unil 5
unagUuaziangal

5.1 d3Una

nmsiiunulusiarmsuuunssuiumsieulueisseuiminaudiieanntsld
wasnumesruvanimaziiLdumsiinszideyanisldndsnuiuseuu SCADA

d1ur01n133 1A ERlaInsIEenduUsAdasnisazusuliivie 3 dldun arudves
Recirculation motor $a51m1slnavesernieluvie Exhaust uardnsinisinavetainiafl intake lng
ldvimsnaaeaudmafudsiiafigade nsida valve vomia Exhaust Favuauazn3Ta Intake
waviun Ssanunsavilinsldndsnuanasanniduldds 34 Wesidud

AUsEUU SCADA aeiiflaidundngie fafdunstuiinsyianisusumduus fefdunism
FkWHr waznsUsznaainlu 1 Weunasilsddunisuansmauvuisanu Tneaslimaifivdeya 2
F09919@8 SD Card uay ABURAADTEIUNI FTP uazuansaly 2 4emeie maiumalaeaiuise
iinldnitislssuits i ldsunedidavadsanuiazidiiuma dadnmeie 9o HMI Tnedl
wazindanelulatnsuan Weldnisudhdsaunsavildmsilseny luduenadesdioindninis

InavesenianiinsAnsafiviuiivssd@niamifuaraiusaldnuunuguniaiinaule

5.2 Ugynuazasnisuntaym
5.2.1 Yymniiny
1. muuazanudungluiiunisldeniowas wu gunsalnnglugaiunu wazvenduasivu
Tdsunsu Windldr 1udu fildunnwe
2. wadelunisvilusamiinisdeuutas
3. gunsnifidededianudndn
5.2.2 3snsuAludyimn
1. Anmslidanuluduandawasuasaenduailidladey uasniuiindunisliiniesiiosise
2. 3wl manager uay supervisor Ll TuwINIslunI YL

3. Anvnazaiiuanulusuduney wslidlmdenan
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5.3 daiusuuz

1. msideulusunsumafudeyaliaseunquanudasnisvesdldanuunniu iledesiuniu
Aanannmisdanadeya

2. esfinsvmavasesegaiiane ielinisusulgealiiadian

3. Anwenuiesnisvesdldaulidaeuiuundu saudmsldaulumuniswensal
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https://www.omi.co.th/th/article/pitot-tube. [ﬁuﬁmﬁ.a N WA 2562]

(7] ElectricaldU. Control System | Closed Loop Open Loop Control System. [syuveaulail].
dUAUNNAIN https://www.electricaldu.com/control-system-closed-loop-open-loop-control-

system/. [AuduLilo wqwnnAu 2562)

8] m3lwihdendauisUssmelve. gunsalmuauauiiseutewmes. [szuvesulay]. dufuin

91N http://www?2.dede.go.th/bhrd/old/dataenergy/DocEnergy/energy%20saving%20Techn
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AMARNUIN N

Adan13l¥911 SCADA

Maintenance SCADA Manual

FTP Protocol

Jullereavesnsdsinddeya Tdmiunisdedeyaann SD card Ty IDEC PLC ludislwsly
\n3nemauinmasTiiu Server

Is the protocol of sending data files. Used for sending data from SD card in IDEC
PLC to files on the server computer.

%’uﬁlaum’i Setting

Tngazuvadu 2 d1ufe FTP Server azilluns setting lupeuiimesi@nines waz FTP Client
aziduns setting Tudiuwes IDEC PLC

Which is divided into 2 parts: the FTP server will be set up on the client computer

and the FTP client will set up the IDEC PLC.

v
o

1. YUMNDUNIT Set FTP Server
maituazidunusetting lagaunsavihaulaaninled

https://www.youtube.com/watch?v=3nFoJ5N4saQ
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v
[

2. YUmdUN1T Set FTP Client

. 4 i i

Online  View

Run/Stop Control Monitoring Interval (msk
Memory Backup Trend MonitorInterval (ms):

Input Configuration
| Options

Redirect Target: \Pagelpage L’i
®CPUModue

Communication Ports
External Memory Devices
Device Settings

Memory
Program Protection SD Memory Card

[ vt 2
el Dlagrastc | Elusesystemweb Page

#l | calendara ciock e s

{ B P O P & Use Web Page Editor
Ethernet Port 2
Connection Settings
Access Control

nable FTP Client

{ pefarx |

31]1‘7i n.1 wihsnanasRedn FTP Client
- Configuration > Ethernet Portl
_ #n Enable FTP Client anntiuna Configure

(Click Enable FTP Client, then click Configure.)

tion Area Setti
i

V/Stq File Transfer Settings

Source:

Location: (@ FolderPath:

_JDataRegister:

Files to transfen ®) Specify conditions:

" Specify file name:

FTP Server Manager. J

| Destination: glF{P PEa e

IR
Location: (@) Folder Path: h
(_)DataRegister |

Operation: @) Copy:

{_)Move:

Ifthe destination file exists:

{7 Store the errorinformationwhen the transfer fails:

| [l Reportwhenthetransfer ends:

5UN .2 nti1san13aeen File Transfer 1
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v

- Source fie dwnifluu #udhy SD Memory Card Taw set location ufteguadlvid drulvajaziy
A28 FCDATAOI\DATALOGN\... IﬂsmmsaL‘iﬂﬁ@é%ﬂ‘\/\lﬁlﬁmﬂIUiLan Data File Manager
(Source is from where? Default Set to SD Memory Card. where location is the location
of the file stored, mostly FCDATAO01 \ DATALOG \... . You can check the file's location
from the Data File Manager program.)

- Operation fil#ldon 2 d1ufe Copy uaz Move 1ng Copy 1unefianis copy 1Waain Source U
§1 Destination @ Move azifiumsénelngann source s Destination Tagazvnsaulnas
mstheluuds d If the destination exists vnefsinflwatiusguds fliden 2 dudenfe Skip
Frumsvhaniiunes Overwrite n13 write Tuadlulyteiiy
(Operation is available in 2 parts: Copy and Move. Copy means to copy files from
Source to Destination. Move will move files from Source to Destination. The file will
be deleted. If the destination exists means if the file already exists, there are two
options available: Skip, and Overwrite.)

- Store the error information when the transfer fails Ingagiiulilu devices address \ensa9aay
error status
(Store the error information when the transfer fails, which is stored in the device

address to check the error status.)



Bit Position | Error Information Details Countermeasure
0 SD memory card | o SD memory card specified as | o Insert an SD memory card that
ACCESS SMIOr the source or destination is not can be accessed.
inserted. o Mount the SD memory card.
¢ SD memory card specified as
the source or destination cannot
not be accessed.
1 SD memory Card | o The contents of the folder orfile | e Insert an SD memory card that
readiwrite error cannot be read from the SD can be read/written.
memory card s_.peqﬁed as the ¢ Insert an SD memory card that
source or destination has sufficient available capacity.
o Creating a folder, writing a file,
or deleting file cannot be done in
the SD memory card specified
as the source or the destination.
2 FTP server FTP server that is specified as e Confirm that LAN cable is
connection error the transfer source or ‘de.slination properly connected.
cannot be accessed within the Confitm that ™ twork
time specified as the connection | ® “~Onrm that the networ
timeut: settings of the Plus CPU module
are correct.

o Confirm that the IP address or
port number of the FTP server are
correct.

3 FTP server The user name or password is Confirm that the user name or
authentication incorrect and the FTP server password is correct.
error cannot be accessed.
4 FTP server An error was returned against Contact administrator of the FTP
command error the command sent to the FTP SEerver.
SeIVer.
5 FTP server There is no response from the Contact administrator of the FTP
transfer error FTP server within the time Server.
specified as the transfer timeout
6 — Reserved — — —
74 Other errors Other errors Contact administrator of the FTP

Server.

31]17; n.3 #1374 Status when transfer fail

Report when the transfer ends: Liatfiaulila copy %30 move ‘lWéLaéﬁ)aMU‘féﬂj

59

(Report when the transfer ends: notification when copying or moving files is finished.)



Top Device Address:

g e e e R
Function Qr? Settmgz:{&b Lol = |
) ™ B
Run/Sta - e =1%: P £
1 D s e [ e ) ——
| {Memony 3
Input C¢ 'l FTPserver Settings: 2 .
Commis FTP Server Name: Eni £ Ral e Ll
BExterna - :
ks IPAddress: (@ IPAddress:
Device 4
Prograd i) (' Host Name:
| | Self Diaj 2 UserName: 1
i | .
Yl | calend a4 Password: |
5 Port Number:
h
Ethema 6 Transfer Mode:
Connect 7 S T ——y
Connection Timeout: { 60
Access 3 ’L; — e _'..
Transfer Timeout: & E::: sec
- S BT
; {7} Use secure connection (SSL/TLS)
1
11| | Advanced settings: P
x {7 specify FTP Server Settings by values of device addresses

[ pefot |

= o I
g'lJ‘VI N.4 KUIRINTRIAT FTP Server

. . 1 4 a ‘J 1 =
- Destination #a d@sluflvu Adnd? FTP Server Manager lagagiinis set 3 @1upo

1. FTP Server Name f® %IE]’UEN RTR Seweriﬁ%amu FTP Server

2. IP Address fip woawnsavas FTP Server

3. User Name Wag Password e 59 login veansesnauitnasnlailuiniasserver

(Destination is where the sent is? Click on the FTP Server Manager.

1. FTP server name is the name of the FTP server. Use the name according to the

FTP server.

2. The IP address is the address of the FTP server.

3. The username and password are the login codes of the computer that is used

as the server.)
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Trigger Condition

e e g . R L2l = |
Function Qr? Semng;g‘,#\ y % -, % AT S
ey |
RUn/Stq File Transfer Settings e o |
|
z |
Genera  Trigger Condition { 0
HE
{#! Device: ]
TiggerType [Risingdze - B 2
Device Address: M0111 s 3 EL_] !

Elcycle:

Day of the week:

Accessi Triggerred time (hh:mm):

Donia s,
¥

F0S TF.. % 0 - Y

- Device & 2 dufp

1. Trigger Type il 2 WUU wuvTeV TuABYWUElEing on switch wazwauwIas Ao Thanu
\fioins off switch

2. Device Address o ueaasaiagyunidud trigger lumsdstoya

(Device has 2 parts which are

1. Trigger Type has 2 types, the rising edge is working when the switch is on and
the falling edge is working when the switch is switched off.

2. Device Address is the address used to trigger to send data.)

Cycle @11150 set Juniotranlunns trigger 1@ Imaénqﬂﬁ' cycle anntfusinn1siden
nalanusinans awnsadonlauinnin 1 triggers

(Cycle can set the day or time of trigger. Check the cycle and choose the time

you want. Can select more than 1 trigger)
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Tips

- Store the error information when the transfer fails wae Report when the transfer ends i
set 13 fhanansavihenilsazdeadu 0 du 0 feszuulid error wazndeuvzvhnisdsdoya
(Store the error information when the transfer fails and Report when the transfer
ends, Those are set. If it can work, it must be 0 and 0, which means the system
doesn't have an error and ready to send data.)

- {11 Store the error information when the transfer fails #audu 4 1%vihn1saen SD Card uaa
59 10 3u17 1A lulngd W error M#7 IDEC 2zfnl#vi1n1s download program asly
\§AE01ULUBY Store the error information when the transfer fails 8nA% 4 g1dadu 4 agj
oivinsTaudase 10 3uniilalindusnluel T error s IDEC 2w dsfineg Thvinns download
program adlUBnadiudadraniuzves Store the error information when the transfer fails
aedlanuzidu 0
(If the store the error information when the transfer fails has a value of 4, remove
the SD card and wait 10 seconds to insert it again. The error light on the IDEC will be
on. Download the program to check the status of Store the error information when
the transfer fails. If it is still 4, turn off IDEC and wait 10 seconds before turning it
back on. The error light on the IDEC will still be on. Download the program again and
check the status of the Store the error information when the transfer fails. Status is
0)

- 1 Store the error information when the transfer fails iy 3 TiAnnef Juinszi Tuds
Wun'nuasisasdnisunlaws oUsulUd su Username Uaz Password
\oanuigniinmstsduliudounng 4 Wou driinsiudeulilugisnng set FTP Server
Manager LLE%VTWMSLU%‘IEJH Username Lag Password
(If Store the error information when the transfer fails is set to 3, then contact P’Pun

because you may have to change your Username and Password because the



63

company has to force to change every 4 months. If there is a change, go to the How

to set FTP Server Manager and then change Username and Password.)

Data Logging in Advanced Mode

0| _)Basicmode

®)Advanced mode
Folder structure: (S1) Folder name\(File Name).csv

W File name:

i ~ Basefilename: kw
{7 specify Base file name by Value of Device Address:
[l Add Device valueto File Name:

[T suppress Zeros:

[iz] Add Time stamp:

Trigger of file switching:

[7] setthe maximum number of files:

[7] storefile pathof csv file:

Common Settings
|| CSvfilesettings:
Header output: {Output <] 177 output onlyfirst line of file

| B

Headerformat:

Label of date and time column: @, Optional: [Tme o A

i “IForweb page editor i
| Label of data column: |Comment 1':7: I

Character set: [ascn SR yl

' 2

35U n.6 Mmis1an1sAad Data Logging

- File name

1. Base file name (Jumsietoruminlig fedhadu  ddadu  kw  egld
kW 191030 1318.csv

(Base file name is a file name prefix. For example, if set to kW, Name file is
kW_191030_1318.csv.)

2. Specify Base file name by value of Device Address tunsihiuusnaelulusunsuun
fuduBeuuuiientiu base file name Tnelsinseniiu Device Address 7ifiaanns

(Specify Base file name by value of Device Address is to put variables within the

program to set the same name as base file name by filling in the desired Device Address.)



64

3. Add Device value to File name fomsimuadfudslulusunsuandsdonesin base file
fhaghaltu i1 set i D0002 TnefAn 4567 wé fviun digits 1u 6 fagls kw_004567.csv

(Add the device value to the file name, which is to set the number in the program
to set the name after the base file. For example, if set to D0002 with the value 4567 and
set the main number to 6, will get kW_004567.csv.)

4. Add Timestamp tHunisthiatneuiiasdlndlnlundadomu kw 191030 1318.csv e
U 2019 1fou 10 Fufl 30 a1 13 w1 18 undi

(Add Timestamp is the time when creating a new file with a name such as
kW_191030_1318.csv.Is the year 2019, month 10, date 30, time 13 o'clock, 18 minutes)

5.Trigger of file switching Aef trigeer dmSuTulnalua Tnsazvhauilofinnsvie
984 Internal Relay(M) 7lL51rinvuals

(Trigger of file switching is a trigger for new files. Which will work when the Internal
Relay (M) function that we specify)

sz islunmsiulnalmisudussiesdinsviinuuewivaesiafe  Trigger  of  file
switching tiag Completion output fiaagyiaula***
**% Caution, when creating a new file, it is necessary to have both functions triggered

by file switching and completion output in order to work ***
Modbus TCP

N3 communicate 58314 IDEC PLC 2 iadatinuans LAN u3e Ethernet Tneldi8nsda
foyarny Modbus TCP Tngaziins setting 91n 2 Hsde Ha Server uay i Client

(It is a communication between IDEC PLC 2 devices via LAN or Ethernet by using
Modbus TCP data transmission. There are settings from 2 sides which are Server side and
Client side.)
%IIUGIEIUﬂﬂS Setting

il #‘T’umaums Set Modbus TCP Server
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| |Run/Stop Control
| |Memory Backup
Input Configuration
Communication Ports ‘Communication Mode
External Memory Devices Modbus TCP Server e conione. ) Ethernet Port 1
Device Settings ce Communication Server figwre | Ethernet Port 1
|| |ProgramProtection Maintenance Communication Server ] Ethernet Port 1
Self Diagnostic Maintenance Communication Server ] Ethernet Port 1
fl |Celendor&Clock Maintenance Communication Server Ethernet Port 1
Ethemet Port 1 Maintenance Communication Server Ethernet Port 1
Eaemetfort 2 Maintenance Communication Server Ethernet Port 1
EREEE IO Settoou Maintenance Communication Server Ethernet Port 1
i [Access Control . Maintenance Communication Server Ethernet Port 2
, Maintenance Communication Server Ethernet Port 2
fa Maintenance Communication Server Ethernet Port 2
32 Maintenance Communication Server Ethernet Port 2
13 Maintenance Communication Server Ethernet Port 2
a4t Maintenance Communication Server Ethernet Port 2
15 Maintenance Communication Server Ethernet Port 2
6 Maintenance Communication Server Ethemet Port 2
Communication Port of Modbus RTU Gateway and Pass-Through [T

gﬂ‘ﬁ n.7 WA19N3ReA Modbus TCP Server 1

1. Configuration > Connection Settings

a =i & SN Y =3
2. {a8ny Modbus TCP Server 91AUUAZURUINIE pop up U

(Select Modbus TCP Server and a pop up window will appear.)

Modbus TCP Server

{ Modbus TCP server

Local Host Port No.: (2

{7} Allow Access by IP Address: 0 ¥ of o

[] Enable Modbus TCPto Modbus RTU Gateviay

Qefa@

Mahtenénce Communication Server

35U n.8 wisnamssiaAn Modbus TCP Server 2

3. NtunA OK aunsaldan Default latae Tnadrazandnansliifies PLC falfiendnds

'
]

an# Allow Access by IP Address uaald IP Address ‘UENLﬂ%E)\‘iﬁu‘]




66

(Then press OK. You can use the default value. If you restrict the privileges
to only one PLC to access the data, then check the Allow Access by IP
Address and enter the IP address of that device.)

1. 9unaUNTT Set Modbus TCP Client

Run/Stop Control
Memory Backup
Input Configuraton Coanections |/ i el
Communication Ports Communication Mode

- Configure parameters for connedtions.

—4 | |External Memory Devices Modbus TCP Server Ethernet Port 1
~ | | Device Settings Maintenance Communication Server Ethernet Port 1
Program Protecton Maintenance Communication Server Ethernet Port 1
Self Diagnostc Maintenance Communication Server Ethernet Port 1
§i | Calendara Clock S Maitenance Communication Server Ethernet Port 1
Ethemel Port 1 6 Maintenance Communication Server Ethernet Port 1
Eemethort 28 S Maintenance Communication Server Ethernet Port 1
SN et Mantenance Communicaton Server Ethernet Port 1
Access Contrl Maintenance Communicaton Server Ethernet Port 2
Maintenance Communication Server Ethernet Port 2
Mantenance Communication Server Ethernet Port 2
Maintenance Communication Server Ethernet Port 2

Maintenance Communication Server Ethernet Port 2 L
Maintenance Communicaton Server Ethernet Port 2
Maintenance Communication Server Ethernet Port 2
Maintenance Communication Server Ethernet Port 2

gﬂﬁ n.9 NUR19NI5A9AT Modbus TCP Client 1
1. Configuration > Connection Settings
2. \A8nil Modbus TCP Client 9nntiuasiinties pop up U

(Select Modbus TCP Client and a pop-up window will appear.)

Modbus TCP c
Request Execution Settings Options
b [IRequest Execution Device: e Use P 8 % Unuse e ¥ Keep established connedions
el | B3 smetvone withauta ping rfigue e e te ecror status ontywben s icabion |
nment]
Reg Functon Code Wordfit : O 255 Pyerdi Re O Splee. Ertor Status
4 03Read Holdng Regsters Word  1:10.14.74.8 (502) 1 00201
2 03Read Holdng Regsters Word  1:10.14.74.8 (502) 1 400203
3 DIRead Holdng Regsters Wod  1:10.14.74.8 (503 1 00205
4 03Read Holdng Regsters Word  1:10.14.74.8 (502) 1 00213
5 03Read Holdng Regsters Word  1:10.14.74.8(502) 1 00215
6 03Read Holdng Regsters Word 11 10.14.74.8 (502) 1 0217
7 03Read Holdng Regsters Word  1:10.14.74.8 (502 1 0219
§  03Read Hodng Regsters Word  1: 10.14.748 (502) 1 00285
9 03Read Holdng Regsters Word  1:10.14.74.8(502) 1 00287
03 Read Holding Registers Wod 1 10.14.74.8(502) 1 400289
i
i

[ Boot | 17 Usehexadecimal value for slave sddress

5Ui 0.10 vehsanisern Modbus TCP Client 2
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3. wusnsnsenAlu 5 du

'
o

1. Function Code Aa NSAAUANTNATDFILUSALIIHDINSILEa

(1. Function Code is the function definition of the variable that we want to

order.)
Function Code Data Size Slave Address FC6A Series MICROSmart as Modbus
Slave
01 Read Coil 1 to 2,000 bits 000001 - 065535 Reads bit device statuses of Q (output),
Status R (shift register), or M (intemal relay).
02 Read Input 1 to 2,000 bits 100001 - 165535 Reads bit device statuses of | (input), T
Status (timer contact), or C (counter contact).

03 Read Holding to 125 words | 400001 - 465535 | Reads word device data of D (data
Registers register), T (timer preset value), or C
(counter preset value).

to 125 words | 300001 - 365535 Reads word device data of T (timer

-

04 Read Input

-

Registers current value) or C (counter current
value).

05 Force Single 1 bit 000001 - 065535 Changes a bit device status of Q

Coil (output), R (shift register), or M (internal
relay).

06 Preset Single 1 word 400001 - 465535 | Changes word device data of D (data

Register register).

15 Force Multiple 1 to 1,968 bits 000001 - 065535 Changes multiple bit device statuses of

Coils Q (output), R (shift register), or M

(internal relay).

16 Preset Multiple 1 to 123 words | 400001 - 465535 Changes multiple word device data of D
Reqisters (data register).

31]17'; N.11 A1979 Function Code

£

2. Master Device Address fio woniasafifosnisagldou lnsazduleninsaues i Master
199

(2. The Master Device Address is the address that is needed. Which will be the
Master's address.)

3. Data Size fio vunvesfeyafifesnisazds nsuuzahlvnsendu 2 word dmiutoya
LUy float

(3. Data Size is the size of data that will be sent. By suggesting to fill in 2 words
for float data.)

4. Remote Host No. fia IP Address vossfiLiiu Server

(4. Remote Host No. is the IP address of the server.)

5. Modbus Slave Address Aaf1v03i1uUsfoan159:1% 1u IDEC PLC 7idus Server

Tngaunsadieuldianmssiuuuinliielnd7ModbusAddressingTable
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(5. Modbus Slave Address is the value of variable that will be used in IDEC PLC

which is Server which can be compared from the attached table to the file name:

7ModbusAddressingTable)

History Graph

lumsvhnsivluuy History Sudusesasralwe LOG in Advanced Mode 1 fingnnss Store

file path of csv file Uiinsan Data Address(D) #i%aN159¢LAU FlUTUNTUILAILIAUIUIANISLAY

v

R GHRIV TG R

(To make history graphs, it is necessary to create a LOG in Advanced Mode file.
Check the Store file path of csv file and enter the Data Address (D) that you want to

keep. The program will calculate the data collection size automatically.)

|L) DEL LIE XU UL e O 11N,

[ Storefile pathof csv file: |D0016 [-] Doo1s- Doo31

gﬂﬁ n.12 N15A9A1 History Graph 1

e

ludiuweanis set A5 Web Editor Sdunausa

File Edit  View Options Help

- ERKeyboard A
08X n
() aa Drawing

//Line

M Polyline

| - o Bezier Curve

| }- OJRectangle

- [(QRound Rectangle

|- APolygon

f
| - 3 Trend

| - B Circle Meter
|- WPJLevel Meter

)

9
o

gﬂ‘ﬁ n.13 N15A9A1 History Graph 2

1. @319 Trend Bar Juynanadndiguiiles axfiviieng pop up Jusn
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(1. Create the Trend Bar. then click on the gear, a pop up window will appear.)
2. &an CSV File ns X-scaling Type

(2. Select the CSV File in X-scaling Type.)

Options / '
[ Genera ]"r;.%sé item i Main Panei l Legend [ X-scaling
{

X-scaling Text Color: IR
X-scaling Type CSV File v
HH: 1M v
o v
0
1000
Timer v
3000 rMSec v

v

UM n.14 N1361961 History Graph 3
3. auenfl value 1-10 Tivaudr3ensenen Data Address(D) finsenlu Log asluaias file

(3. Delete all values from value 1-10 and then fill in the Data Address (D) that is
entered in the Log in the file box.)

Property | Laver i

¥ = d=Layer0 HmiTrendBar 0

[ Name Value Link 10
[V vaues Naw

vV Value7 NaN

V Values NaN

V Valusg NaN

V Value10 NaN

{1 File IDEC:D:D0016.String  |in

3‘1J17|I n.15 N3 History Graph 4





