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Befoiova ot giuar o ovyypapéas avtne e epyooiog kot 0t kabs fonbeio tny omolo eiya yia
THY TPOETOWUOTIO THG EIVOL TANPOS AVOYVWPIOUEVH KOL OVOPEPETOL TTHY gpyacia. Emions, &xw
KOTOYPOWEL TG OMOLEG THYES OO TIG OMOIES EKAVO, YPHON OEOOUEVMYV, LOEDV, EIKOVMV KOl
KEWLEVOD, EITE OVTES OVOPENOVTOL aKPLPaS Eite Topappaouéves. Emmiéov, feforwve on avth n
EPYOOLO TPOETOYLATTHKE OTO EUEVO. TPOOWTIKA, ELOKA WS OmAwuaniky gpyoocio, oto Tunuo
Muyovikov IDypopopixns ko Higkrpovikav Zootnuatwv tov ALTIAE.

H rapoioo epyodio amotelel mvevuamxn 1010xthoio tov poitnti ABavaociov ®apko wov v
EKTOVHOE. 2T0 TAOLG10 THE TOMTIKHG OVOIKTHG TTPOTHOGHS, O GUYYPOPENS/ONUIOVPYOS EXYWPEL
oto Aigbvég Toverotiuio e EIAadog ddero ypions tov diko1mueTos avomopaymyng,
OOVEIGUOD, TOPOVOLOCHS TTO KOIVO KAl WHPLOKHS 010 DONS THS EPYOTLOS O1edvag, oe
NAEKTPOVIKT HOPQYT KOL GE OTOLOONTOTE UECO, VIO, OLOOKTIKOVS KO EPEVVHTIKOVS OKOTOVGS, AVED
avtolidyuaros. H avoikth mpoofaon oto mAnpes KeWevo e epyoaiog, oev onuaivel ko’
OLOVONTOTE TPOTO TOPOYWDPNOH OLKOLWUGTOV OLOVONTKHGS LOLOKTHOLAS TOV
OVYYPOPED/ONUIOVPYOD, OVTE ETITPETEL TNV AVATOPOYWYH, OVOONUOTIEVTH, AVTLYPOPY, TWANTH,
EUTOPIKT Xp1io, dtavoud], Ekdoon, uetopoptwan (downloading), avdptnon (uploading),
UETAPPOOH, TPOTOTOINGH e OTOLOVONTOTE TPOTO, TUNUOTIKG 1] TEPIANTTIKG THG EPYOCIAS, XWPIS
T PHTH TPONYOOUEVN EYYPAPN GOVAIVETH TOD GUYYPOPEA/ONHUIOVPYOD.

H éyxpion g dumAopatikng epyociog amd to Tuqua Mrnyovikov TTAnpogopikng kot
Hlektpovikdyv Xvomudtov tov AteBvoug Ilavemiomuiov g EALGSoc, dev vmodnAidmvel
OTTOPOLTITOC KO OTOO0)T] TV ATOWE®DY TOV GLYYPAPEN, €K LEpovg Tov Tunuatog.






IHepiinyn

H ovykekpipévn SmAopatikn Tpoypatedetot Ty avarntuln evog e&atopikevpévon low cost
SCADA cvotqUatog Le T ¥pion cOYYPOVOL TPOYPOLLATIGTIKOD TEPPAALOVTOC.XTO TPMTO
Ke@dAato, yivetoanw o glcoyoyn omyv Aswovpyic tov ovotnudtov SCADA ko otnv
OPYLTEKTOVIKT] TTOL TAPOLGIALOVV EVD TPAYLATOTOIEITON KOl ol avapopd 6Ta €101 Tev custom
scada mov yPNOWONOHVIOL CVTHY TN OTIYUN, OMOG EMIONG KOl GE EPAPLOYEG TOL £XOLV
wpaypotonomnel.X1o deVTEPO KEPAANLO, TPUYLOTOTOEITOL Lol aVAAVGT| TNG EPOPUOYNS TOV
oYeddoTNKE TAPOLGLALOVTAG OLGLAGTIKA TNV Agrtovpyio mov Oa mpémel va emtehei.llio
ovykekpyéva, o SCADA ¢ epoppoyng Bo mpémel vo emontedel Kol Vo, EAEYXEL TNV
TPUYLOTOTONGT CLUVTOY®MYV GE OUTOUOTN Kol XEWPOKIVITN Agrtovpyic. evd mopaiinio Oo
EMITPETEL KO TV TANPT) O10EIPIOT) IGTOPIKDOV GTOEI®MV TOGO GTUAT®V OGO KOl EVEPYELDV TOV
¥PNOoT.ZT0 TPito KEPOAQMO, avoivetonr o mpoypoppatioudc tov plc ywoo tov omoio
yxpnooromonke n yAddooo ladder kot to Tpdypappa g etarpeiog Siemens TIA Portal. Xto
TETOPTO KEPAAOLO, TALPOLGLALETOL AVOALTIKG O TTpoYpoppaticpog Tov SCADA e v Bondela
NG OVTIKEWEVOGTPUPOVG YAOCGGAS TPoypappaticpov C# pésa and to mepipdiiov tov Visual
Studio og cuvdvoopo pe mv PProdnkn S7.Net mov sivar katdAANAn vy TéToov €id0VGg
epappoyés. EmmAéov, 6to 1610 kepdrato avarvetor ) emkotkovovia tov SCADA pe pa SQL
Baon dedopévev oty omoio amoBnkevovior OAo To OEdOPEVO TNG EPAPUOYNG HE TNV
duVaTOTNTA SLOEIPLOTG TOVG OO TOV YPNOT LE TNV LOPEON TPOBOANG IGTOPIKMYV GTOLYEIMV. XTO
TEUNTO  KEQOAOIO  TEPLYPAPOVTOL  TO  OMOTEAECULOTO TOV — TPOGOUOIDCEMV OV
TPOYLLOTOTOMONKOV EVED GTO TEAEVLTOIO KEPAAOIO EMICMUAIVOVTOL OPIGUEVO GUUTEPAGLLATOL
mov e&dyOniov amd v OAN epyacio.



«Custom SCADA Software development using an object-
oriented programming language»

«Athanasios Fafkas»

Abstract

This dissertation deals with the development of a personalized low cost SCADA system using
a modern programming environment.In the first chapter, an introduction is made about the
operation of SCADA systems and the architecture they present, while a reference is also made
about the types of custom SCADA used at this moment, as well as in applications that have
been carried out.In the second chapter, an analysis of the designed application is carried out,
essentially presenting the function it should perform.More specifically, the SCADA of the
application should supervise and control the execution of recipes in automatic and manual mode
while also allowing the complete management of historical data of both signals and user
actions.In the third chapter,the programming of the plc is analyzed for which the ladder
language and the Siemens TIA Portal program were used.In the fourth chapter, SCADA
programming is presented in detail with the help of the object-oriented programming language
C# through the Visual Studio environment in combination with the S7.Net library which is
suitable for such applications.In addition, in the same chapter, the communication of SCADA
with a SQL database is analyzed in which all the data of the application are stored with the
possibility of managing them by the user in the form of viewing historical data.In the fifth
chapter the results of the simulations carried out are described, while in the last chapter, some
conclusions drawn from the entire work are highlighted.
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Ewoayoyn ota custom SCADA

Kepdiao 10 : Ewcayoyn ota custom SCADA

1.1 Ewayoyn ota SCADA

O 6poc SCADA givar axpovopo tov 6pov Supervisory Control and Data Acquisition mov
gpunvevetol g <<Emomtikdc EAeyyoc kot Xvidoyn Aedopévov>>.Ta cuomuata SCADA
YPTCLLOTOIOVVTOL Y10l TNV ETITIPNOT KL TOV EAEYYO HLOG EYKATAGTACTG 1) TOL EE0TAGLLOV LL0G
Bropmyoaviog 6mmg yio TopadEy Lo TOV EAEYYO VEPOD KOl ATOBANTOV, T SWOAIGT KoL LETAPOPA
(QLOIKOD agpiov Kol meTperaiov, v evépyetn k.o Eva tétoton €idovg cuotua mapéyel v
SuvaTOTNTA ELEYYOV KO ETONTEING SEPYACIOV OL OTOIEG UTOPEL VoL fPICKOVTOL KATAVEUNUEVES
petalhd dpopv onueinv ce amopakpucuéves amootdoels.Ilio cuykekpuéva, pmopovpe va
movue OtTL Oev avagépetal o€ pio kobopiouévn teyvoroyio oAAd oe €va peydlo moKETo
AOYIOUIKOD IOV €YEL TNV SLVATOTNTA GLAAOYTG OAMV TOV OTAPUATTOV TANPOPOPLDY, LE TNV
Bonbetla gvog diktHov gvpeiag KMpaKag, 0md T0 GOGTNLLO TOV EAEYXETOL MDGTE VO, TOV EMITPENEL
VO TPOYUATOTOMGEL Hia GEPA amd S1001KaGT1eg OTMG Y10 TOPAdELY LA AYN Kol omodnkevon
Oedouévmy, evnuépmon Kol €WOmoiNoN  KOTUOTACE®Y VYNANG onuociog oAAG Kot
KOTOOTACEWY KIvOOvov, emeepyacio kot owoyeipion Oedouévav, avamtuén ypaenuitoy,
TPOPOAN] KOl TAPOVGIOCT] TIUAOV , AETTOUEPNG YPOPIKN OMEIKOVIOT TNG TOPAYMOYIKNG
dldKaoiog He KvOOpUEVT €E0LOIMOT T@V UNYOVAY, ETITHPNON TG KATAGTOONG TOV S1IKTOOL
™m¢ Propnyoviog k.a. Me 1o ovomuo SCADA pmopovpe vo modpe ovclooTikd 0Tl €val
OLOKANPO €PYOGTAGI0 ep@avileTar pmpootd otny 006vn pog.[12]

H Aertovpyio evog ocvotipotog SCADA mpoimobétel v cuykEVIpmoN TANPOPOPIDY, TNV
OTOGTOAN TV TANPOPOPIDV OVTAOV GE £VO KEVIPIKO CTUELD Yo TV ene&epyacia., TV avaAivon
KoL TOV EAEYYO TOVG KOl GTO TEAELTOIO GTASIO TNV TOPOVGIOGCT TNG TANPOPOPING GE SLAPOPESG
000veg yepiopov ko emonteiog(Human-Machine-Interface,HMI) t6c0 oe mpayparicd ypdvo
0G0 kot £netta oo amaitmon tov yeptot. Ta cuotipata avtd tapovctdlovy peydin motkiiio
Kol Umopel v glvol oxETIKG OmAd, OT®MG Yo TAPASEYHO GLOTNUOTO ETITHPNONG TOV
TEPIPOVTOALOYIKGOV GUVONK®OV VOGS LKPOD KTNpiov 1 TOAD Tepimdoka, OTMG Y10 TapASEYLLOL
GUGTHUOTO, TTOV TOPUKOAOVOOVV TUPNVIKES HOVAdEG Tapaymyng evépyewg. Emumiéov, €va
ovomuo SCADA mopéyer v ouvotoOTTo EAEYYOV KOl ETOMTEING OOSIKOCIDV TOL
mapovctdlovy peydAn tomoloyikn Swavour.lo mapddetypo Otav Eva cUGTNHO EAEYYOL
Bploketor S0oKOPMIGUEVO ©E HEYOAN KO OTOUAKPLUCUEVN TEPOYN, OEV amouteiton va
otélvetanl avOpOTIVO dUVOUIKO GE SApopa GMUEIN Yol TNV TPYLATOTOINGT LETPIGEMV 1|
pubpicemv epdcov 1 enonteia Kot 0 EAeyy0g OAOKANPOL TOV GUGTHLLATOS LITOPOLV VO YIVOUV
oo Eva PLEPOG YPIYOPH., EVKOAN KOl OTTOTEAEGHOTIKA. XTIV EIKOVO TOV AKOAOVOEL TOPATNPOVLLE
™mv mapakorovdnon tov cuotpatog SCADA amd v aifovoa eréyyov.[12]

Ewoéva 1.1:AiBovoa yepiopod otabumv SCADA ce Bropnyovia

1



Ewoayoyn ota custom SCADA

1.2 Apyrrektovikn cvetipotosc SCADA

"Eva cvotpa SCADA mépa, and 10 AOYIGHIKO EAEYXOV Kol ETOTTEING OMOTELEITAL KO OO Lol
OLAAOYN coONTAPOV Kol VLGV cLokeL®V.ITI0 cvykekpléva, TO. dOHIKG TOL GTOLYEIN
UTTOPOVLLE VO TO. 10X MPICOVLLE OTIG TOPAKAT® KOTIYOPIeES:

>

‘Eva diktvo é&vnvov cvokevmv(Intelligent Electronic Devices-IED’S) mov cuvdéeton

LE TO GVGTNLLO TO 01010 EMBLULOVLE VO EAEYEOVLLE KOl VOL ETOTTEVGOLLLE LLE TV Porfeia
aeOnmpov kot ereyktdv. To dikTvo avtd pag divel v duvaTdTNTO TPAYLATOTOINGNG
HETPNOE®V OAAG KOl EAEYXOV GUYKEKPIUEVMV GTOLEI®V TOV GLGTHROTOC. [12]

O Kevtpwog Yrnoroyotikdg Xtabuog(Master Terminal Unit-MTU) mov anaptiCeton
amd €vo KEVIPIKO VTOAOYIOTIKO GUGTNUO, HEGO GTO ONOI0 VITAPYEL EYKOTAGTNUEVO
1060 10 Aoywoukd SCADA 06co0 kot TO0  TPOYPOUUR NG EKACTOTE
€QopproyNs.OvolaoTikd pmopovpe va modpe Ot omotedel Tov Pactkd Tupriva Tov
ovotuotog SCADA.[12]

Teppoticég povadeg(Remote Telemetry Unit-RTU’S) 6mov  cuvdéovtar  6Toug
O1aQOopoLg AGHNTPES Kol PETOTPEMOLY TAL CMUOTO TOV olcOnTNpov oe Yynelokd
dedopéva GUUPOVA LE TO TPOTOKOALO EMKOWV®VioG mov vrootnpilovv. EmmAiéov,
AOTEAOVV POGIKO KOUATL TG TNAEUETPIOG TOV EXOTTIKOD GUGTH LOTOG S10TL £XOVV TNV
duvatdmnta va otéEAvouV ynelakd dedopéva oto Kevrpikd Erontikd Zuotpo kobng
Kot VoL AopBAvouy yneokes eViorég oo o emontikd cvotnuo.[12]
[Mpoypappotilopevovg Aoyikodg ereyktég(Programmable Logic Controller-PLC’s)ot
0moi01L TOPOLOLDL LLE TIC TEPLLOTIKEG LOVADEG LETOTPETOVY T GNLLATO TOV d1GONTHP®V
o ynowkd dedopéva.Avtifeta pe o RTU, 1o PLC’S dev mapéyovv duvatdtnteg
AepeTpiog, draféTovy OpmG o eEEMYUEVES EVOMUATOUEVEG dVVOTOTNTEG EAEYYOL
kabmg vroompilovv mepioodTEPOVG aAyOpBuovg eAéyyov(IEC 61131-3).Emiong,
eMedN mapovo1alovv HKpOTEPO GYKO £ival o otkovoutkd. [12]

"Eva compa tAepetpiag yio v dtacvvdeon PLC kot RTU pe to kévipa gléyyov kot

g amodnkeg dedopévov.Ilapéyel S1060VOEST] TOV EVPLAOV KOl TEPUPEPELOKDV
GUCKELMV LE KEVTIPA EAEYYOV KOl PAGEIC OEOOUEVDV UE OVO SLOUPOPETIKOVS TPOTOVG
gite evoppata eite aoVpUOTo. 100 TNV 710 OTOTEAEGUATIKT] SLOGHVOEST] TV TUPATAVD
GUGKELMV YPTGUYLOTOIOVVTIOL GVYYPOVE, PLOUNYOVIKE TPOTOKOAAN ETIKOVMOVIOS Y10 TV
oVVOEST] TV VINPECIDOV AoyiopkoD.[12]

Mia dermapr, avOpodmov-unyovig (HMI).IIpoketar yioo cvokev 1 omoia givat
amoPOLTT YO TV CAANAETIOPACT] TOL AVOPAOTOL UE TNV TAPAYOYIKT O1dIKOCTIOL
KaBdG Ko Yo Tov EAeyy6 TG OvoIGTIK, OTOTEAEL TOV TPOTO LLE TOV OOI0 TOPEYETAL
N EMOMTIKY EKOVO TOV OEOOUEVOV GYETIKA HE TNV Plopnyovikn Agitovpyio otov
avBpmmo, SVOVTAS TOL £TG1 TNV duvaTOTNTO VO, EYEL Evav TANPN EAEYYO KOHMS KoL Vol
emdPa kol 0 1010¢ oty Agttovpyia tng Propnyaviknig dwdwkaciog. Eva yapaxmpiotikd
Tapdderypa g apyltekToviKng tv cuotnpdtov SCADA topovcidaletol oty KOVl
ov okolovdei:[12]
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Example SCADA Architecture

Ewova 1.2: Apyrtextovikr cuotpatog SCADA

1.3 Eion Custom SCADA

Kdébe xatackevaotplo etapeion PLC mapéyel 1o omapaitnto AOyouiko Yo 0 O1KO g
SCADA Tlpokeyévov vo. dnptovpynoet kmotog 1o d1kd tov HMI, exedn ta epmopucd SCADA
glvatl ToAY axpifd Yoo TV EQOPOYT TOv, BEAEL VO, TPOGTATEDCEL TNV TE(VOYVMGIN TOL KOl
ypewdletan éva kodvtepo HMI mov dev pmopel va to kdvet pe éva kavovikd SCADA, €xet v
duvatdTTA VO YPNCOTOMGEL 10, YADGGO TPOYPOULOTIGHOV OTtmg ot axdrlovbeg: C# 1 Visual
Basic.Net. To tp®dto Kot 1o onpovtikd Tpdypo mov aratteiton givan n enkowvavia ue o PLC
Kot 1 oppidpopn amootoln dedopévav.Nao ypaeet to cvomua dedopéva omd o PLC ko va
dwPaler dedopéva and to PLC.Avtd pmopel va yivel pe 510popovg Tpomovg, UeTta&d TV
onoiwv givan n yprion TCP kot RTU, 1 yprion OPC server, n xpnomn tpoypopidtoy 0dqynong
avotytov kddko (pe adewa gpl M Igpl), ommg eniong ko n xprion Piodnkodv pitwv(ActiveX
il c.a).[1]

Cold water WINLOG4.0
Disinfectant -~ - &
od droxide |4 v" °
A D o SVG Objects Demo
4a|» Fo“ @
b

Ewova 1.3: Custom Scada
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To Modbus TCP Boocileton o covdeon Ethernet TCP/IP and PLC oe vroloyiot) kot dgv
VILAPYEL AVAYKT Y10 TPOGAPHOCUEVT KAPTO GE VTOAOYIGTN. ATto TNV TAgVpd Tov PLC amatteiton
Bvpa TCP/IP mov otig televtaieg ekdooelg Twv teptocdtepmv PLC gival evoopotopévn kot
vrootnpiCer Modbus emikowovia. Tétoo mapodeiypota avopépovior oty oepd  Allen
Brandley Micrologix 1400 1 tqv ogpd Siemens £7-1200,k.0.k.I'a va emkowvovioet Evo PLC
ue Modbus TCP ypedletar pio Bipriodnkn mov ovoudletor nModbus.Avty 1 Biprobnkn
amoteAet éva mpotumo yio Modbus TCP ko RTU, engidn] ypnoonotei ti¢ id1eg uebddovg ko
v ta 600 Tpwtokorro. To Modbus(ewdwd to TCP) eivat £vag kahdg TPOTOG EMKOWVMVING HE
10 PLC pe C# kan divel ) peyodvtepn gvehéio, ETe0n SNUOVPYEL KOVEIG TO TPOYPALLLLE TOL
KoL propet va to extelécel Omov BEAEL ywpig TV TpoimdBeomn VIapéng Kdmolag Adelg YpoNS
TOTOTOMUEVOL Aoyiopikon. Olot ot Kataokevaotég vrootnpilovv To Modbus. Zvykekpyéva,
o Siemens S7-300 kou S7-400 vroompifovv t660 Modbus yio TCP 6c0 kat yioo RTU.T'a t0
Modbus TCP ypeialetar puoikd pio képta Ethernet 1 v ékdoon CPU Profinet.Ou cepég
Allen Brandley CompactLogix ot Contologix dev vrootnpilovv Modbus TCP ko Modbus
RTU,adé n Micrologix 1400 vrootpilet tooo Modbus TCP 660 kou RTU.[1]

H yprion tov OPC givan 0 amhobotEp0G, 00QOAEGTEPOG KOl EVKOAOTEPOG TPOTOG ETKOIVMVING
ue PLC.O OPC Server givat focikd Eva mpdypappo tov cvvoéetar pe To PLC ypnoyonoidvog
BpMobnkec kKAeloT)g TIYNG Ko ekBETEL TOL Sedopéva e EVOY TUTTIKO TPOTO TTOL dgV eE0PTATAL
arnd to PLC mov ypnowonoeitallwa va ypnoywonomber to OPC pe C#, mpémel va ypayel
Kaveic tov 0wkd tov client ypnowonoidvtac T Piprlobnkeg mov mapéyovior amnd TOV
npoundevty tov OPC Server, and to OPC Foundation 1 pumopei va ypnowonomoet clients
Tpitwv.Zovn0wg Yo va ypaesi évag client Tpémet oamhdg vo dnpiovpyndei pio opdida pe otoygio
OV OVTIGTOLYOVV G€ GUVOEGEIS UETOPANTOV pe To gkdotote PLC, ta omoia avovedvovtal
dapKag oty povada tov xpovov.To OPC emtpénel emiong TOAAEG TPONYUEVES AEITOVPYIES,
onwg: mepmynomn oto PLC, mepuiynom og OAES TIG ETIKETEG G€ SEVOPOEIDN TPOPOAT|, dlayeipion
CUVOYEPU®V Kol SLUPEVTOV Kot 00Te KabeENg. Avtd mov yperdletal elvar animg 1 ovayvaon)
Kot 1 o0vTaln ETIKETMOV e SPOPETIKN TPoTEPAOTNTA.O KAADTEPOS TPOTOG EMKOVOVING e
C# o1 OPC egivor va ypnoyoromBovv ta OpcNetA-pi.dll kor OpcNetApi.Com.dil. Mropei
Kaveig va ypnoonomoet i Ppiodnkeg tov OPC Foundation kot va avadwavépet to dll Tov
0o dnpovpynbovv oe tpitovg, AapPavovio VoYY TAVTO TNV GYETIKT TeKunpimon tov OPC
Foundation.To pewovéktnuo tov OPC Server gival 0tt dgv dwatifeton dwpPeav,Tpayuo Tov
onuaivel 0tL Tpémel va, ayopaotel éva avtiypapo tov OPC Server yio kd0g vwoAoyioT 6mov
0o extedeiton To TPOYpap Kot 0Tl Agrtovpyel povo o€ mapdabupa enedn Paciletor e COM
kow DCOM.[1]

Ta Tpoypappata 061yNong avorytov Kada eivat eniong ocuvndiopévn Adon yo Ty avamntoén
eewdkevpévov deropav SCADAMia and Tig mo cvvnbiopéveg Piflodnkeg sivar g
etaupeiog  Siemens, m LibNoDave, mov ypnowonotgitar 7TEPIOGOTEPO HE  KAPTEG
Ethernet(CP343-1).Eivot pia wohd kown Bipriodnkn yuo emikowvmvia pe o PLC mg Siemens
Ko €vol KoAd SOKYAGHEVT], ETELDN XPNOYLOTOLEITAL EVPEWS. YTTAp)EL emiong pia PiAiodnkn
wpoypappatog odnynong oe C# , n S7.Net mov givanr g0koAn GtV Ypnon g Kol TOAD
amoteAeopatikny. Mo Pirobnkn pe morhéc yproes Asttovpyieg givar emiong n Snap?.
Ynoompiler moAréc yAdooeg (C++,C#Pascal,LabView «Ar.) ko givar apketd vkolo va
puOuotel. Téhog, OGOV a@Opd GTIC €POPUOYEG TG Siemens pio BiPAodnkn mov emiong
ypnowroteitan givan 1 DotNetSiemensPLCToolBoxLibrary, mov eivar éva eninedo mavo and
™ LibNoDave.[1]

Yrépyovov Oumc Kot GALOL KOTOGKEVOGTEG OV YPNGILOTOIOVY JIKEG TOLG €EEIOIKEVUEVES
BPMobnkec pe eEicov onuavtikd omoteAéopato. XopaKTnpioTiko gival 10 TOPAdEyUa TG
Allen Brandley pe v xprion pag Bprodning avapopds avotytod kmdko yio to. PLC g,
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nov ovopaleton libplctag. Yndpyovv epopuoyéc yio tig o dnpogireic yamooeg, 6mmg 1 python
ko C#.[1]

To 0eT1k0 e To TPOYPALLLOATO 00TYNONG OvOLYTOD KMOJIKE, Eivor OTL Elvar dwpedy Kol LTopodV
VO EVIOTMIGTOVYV GOAALOTO Kol VO BEATIOGOVV TNV ETIKOV®VIN 0G0 XPEBLETOL Y10 TNV EKAGTOTE
epappoyn. Téhog ouyva mapatnpeitarl n xpnon PPAoONKdV tpitv. Avtéc o1 BifAodnkeg ivar
npocappocpéva apyeion dil 1 ActiveX kot mapéyovior amd TOV KOTOOKELAGT| M TPITES
etatpeiec.I'evikd oev eivan dwpedv ko Bopilovv epapuoyéc maiuod tomov, 6mov kdbe PLC
giye v k1 Tov PiAodnkn pe Tov d1k6 Tov Kmdka. [1]

1.4 Custom SCADA Eg@appoyég

Ye 6A0 TOV KOO0, 1) KVPLo TOAVTAOKOTNTA L To. suothiuata SCADA yio ) Bropmyavio pikpng
Kol peoaiog KAIMOKAG €ivol To LYNAO KOGTOG €YKOTAOTAONG KOlU 1| CUUPOTOTNTA TOV
ocvatiuatog. Eyovv mpaypatonomBel d1dpopeg Epeuveg yio T fEATIGTONOINGCT TOL EXEVOVTIKOD
k606tovg 6t0 ovotnue SCADA yopic va dtokvBedovtal ol Mo OVGLUCTIKEG Kol KPIGYLEG
avaykeg tov ovetpratos. To cvotue SCADA amarteiton va gival 1oyvpo 1E YOPIKTNPIOTIKA
OM®G OCPAAELN, OMTIKOTOINGT), EAEYY0G TAPUUETP®Y SLUOTKAGIOG, OVTOUATOC XEPICUOG TNG
dladikaciog,cvotnue mpogwonoinong KATL.XZT ovuvéyeln, 0o mapovclaoTodV OpIoUEVEG
EPOPLOYEG TTOV £XOLV TPAYLLATOTOWOEL PE OTADTEPO GKOTO TNV Tapoy1| TS PEATIGTG SuvaTig
Aonge.[11]

Ot Andrea Mercurio, Alessandro Di Giorgio kou Pierfrancesco Cioci vionoincav éva
Baciouévo oto web IEC pdtumo cvotnuo SCADA peidvovtog To enevouTikd KOGTOG Ympig
Koavéva cuuPifocud oty AElTovpyikn emidoon Tov cvotuotoc.Ilio  ovykekpyéva,
TPOYDHPNOOY GTNV VAOTOINGCT EMONTEING Kol EAEYYOV VANPECIOV Y10, SCVHGTNUO dlayEiplong
EVEPYELNG, EMOTTIKO €Aeyy0 Kol omobnkevon dedopévav Pociopuévo oto d1ebvi tpdtoma IEC
61970 ko IEC 61850.H mpotevopevn Adon Paciletar og vanpeoieg teyvoloyioag Web mov
EVEPYOTOLOVV TO TUNIKG TAEOVEKTHLOTO £VOG TAOLGIOL OVOLYTOD KMOKO, OTMG ATOGVVIEDT)
EQOPLOYADV, EVOOUATMGT] EPOPUOYDV , peimon KdoTovg avaPaduicemy, exavaypnoylonoinon
TOV NON VTAPYOLGMY VLTOSOUMDV Kol €UKOAi avamTuEng. Ot TumomompUEVES SEMAPES
TapEyovial and TV YEVIKY demopn opiopod demapdv tov IEC 61970.0 web server mov
avantiyonke &gl dokpaotel o€ TEPPAAAOV TPOGOUOIMONG OOV TPOGOUOIMONKAY 01 PUCIKES
GUCKEVEG EVOG YEVIKOD GUGTNUATOG 10Y00¢ pHe Pdoelg dedopévmv TV omoimv o LoVTEAX
dedopévay Tapéyoviay and 1o kowvd poviédo tAnpogopimv tov IEC 61970.[8]

Ot R.Immanuel Rajkumar, T,Jerry Alexander kou Ponni Devi vAomoinoav évo low cost
obotnuo. SCADA mov Pocileton 010 TpodTOKOA0 emikowvmviag ZigBee koi pmopei vo
ypnowonomBel oe epapuoyéc eAéyyov pwog Prounyovikng dwdikoaciog. To Aoyiopiko
enefepyaciog mov ypnowonoincay eivol avorytod KMOKA Kol Umopel va ypnopomombet
dmpedv and dhovg Toug ypnotec.H ontikomoinomn g ntAnpoug dtadikaciog mpoypatonoindnke
emiong He to ¥ Aoyiopiko. H ceplokn emicovovia mailel moAd onuaviikd polo yio 1o
TPOTEWVOLEVO GUOTNUO EVM YPNOWOTOMONKE Kol évo 0oVpUATO SIKTLO  GONTHPOV
xpnoonmowdvTag povadeg ZigBee. Me v Borbsia avamvéiokng TAakétog tov Paciletar og
arduino TPy Lorromo Onke n ovAoyn Oh®V TV LLETPOVUEVOV
peyebav(Beppokpacio,pon,eminedo oTdBUNG VYPOV) TOV KOTOYPAPOVIOV OO TOVG 0GONTNPEG
evo pe v Pondeta g povadag ZigBee mpaypotonotdnke n HETAS06T TV TIUAV 0TV GTO
TUNRO EAEYYOL ™G SladKaciog. Zuvolikd, ypnotporomdnkay 2 povadeg ZigBee,uia yio to
Tunua enegepyaciog 6mov Aappdvoviot ot TYEG amd ToVg oONTNPES KOl AITOGTEAAOVTOL GTO
TUUo EAEYYOL Ko pio amd To TURLO EAEYYOL Yo TV AMym Tov petpoduevav peyedav.H
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O10d1kacio TOL EKTEAEITOL OTO TO TPOTEWVOUEVO GCUGTILO. LITOPEL VO, GUVOWIGTEL OTA TOPAKAT®
Pripore:[9]

>
>

> ,

>

Eneéepyacio napapérpov pétpnong omod Tov avtioToyo achntipa
ATooTOA T™C Tapauétpov enetepyaciog 6To TUNUO EAEYyoL uéow ZigBee

Ezerta amd v ANym tov d€00UéEVmV oV EVOTNTA EAEYYOL YIVETAL EVIUEPMOT] TOV
UEYEOMV OV OTTIKOTOLOVVTOL KOl GUYKPIVOVTOL UE TO, 0dOUEVA pOOGN S TTOV UTopel
va g1eayel o ypniotng uéow tov SCADA, o€ mepintmon eVIOTIGHOD OmOKAIONG Kol
Bao1lopevol GTOV EAEYKTN EMAEYETOL 1] OTALTOVLEVT] O10pODTIKY EVEPYEL EAEYYOV TTOV
TPENEL VO, TPoypaTomombel Kol OTOGTEAAETOL TIGM ©G TANPOQPOPio, GTO TUNUA,
ene&epyaoiog

Me Baon ta AneBévta dedopuéva, 0 KATOAANAOG EVEPYOTOMTAS TPUYUOTOTOLEL TV
avéioyn enidpacn oty OAn dwdKacio divovtog TNV duvaTOTNTA GTO GUCTNLO VO,
QTAGEL GTNV AMOITOOUEVT) TN POBUIONG.

¥t ovvéyewn, to cOoTNUo eToldleton Yoo TV EMOUEVN OOKTNOM JOE6OUEVOV
TPOLY LOTOTOLDOVTAG L0, EVILEPMGT] GTO TUNLLOL TO EAEYKTN.

[Mapoakdteo mapovolaletor 1 popen mov mapovotdler to low cost SCADA mov
oyeddomke:[9]

TERSERATLRE PROCESS

Ewova 1.4:Custom Scada pe 6Aovg tovg evepyomomtég o€ kotdotoon ON
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SVUTEPOCULOATIKG AOTTOV, LLE TNV TPOTEWVOUEVT HEDOSO TapéyeTal OAOKANPO TO TEPIPAAAOV TNG
dwdkaoiog pe AMyodtepo ko6otog.Emimhéov, to Aoyiopkd enelepyaciog mov Paciletal oty
JAVA pmopei va, amod®oel ETEKTAON TOV ANEOEVI®V de60UEVOV Kot Eivat ETIOTG PIAMKO TPOG
TO XPNOTN TOPEYOVTAG AcPAAeln otV OAN drodikacio. TéAog, edv n Tpotevopevn uEBodog Tov
Baoileton o emowvmvio péow ZigBee avtikataotobel and emkowvovia mov Paciletan oto
d108ikTLO TOTE PTopel vo Bpel mpdoopo E6apog oe peyardtepn mAndmpa epaproymv.[9]

O1 Lawrence O.Aghenta ko1 M. Tariq Igbal avénto&oav éva low cost SCADA chomuo yio v
TOPAKOAOVONON Kol TOV €AEYX0 GCLOTHUOTOG NAOKOL QTOPoATAik0oV.To cvuoTnUa TOL
npotewvov Pooiletor og pa [0T SCADA apyITEKTOVIKT TOL EVGOUATOVEL VINPEGies Web e
10 ovppatikd SCADA y o woyvpn emonteion gléyyov kou emripnoncllepiapfaver
avVOAOYIKOUG ouGONTPEG PEVLOTOG KOl TACTG Yot TNV ANy dedopévev and to nioxd PV
ovomuo,évav pikpogdeykty Arduino Uno mov ypnoevel og RTU yio va Aopfdver ta
Moebévta dedopéva and tov oucOnmpo,Raspberry Pi pe éva Node-Red  epyaleio
TPOYPOLUUATIGHOD Y10 TV avOALoT| TOV omokTh0évTmv dedopévav kot Emoncms Local Server
0T Thateoppa yio amobnkevon dedoUEVOV, TAPAUKOAODONOT Kol ATOUOKPVGHUEVO YEPIGHO. To
avantuypévo cvotua SCADA dnpovpynonke yio TV Tapakoiovdnomn kot Tov EAey 0 evOg
260W,12V nlokod @oTOBOATATKOD TAVEL GTO EPYACTNPLO MAEKTPOAOY®V UNYOVIKOV KOt
pYaviK®v — vrtoAoylot@v  oto  Memorial  University evd  pepikd  omd o
ypapnuato(rapovstalovial Topakdt®) Tov dnuovpyndnkav epgaviCovy ta dedopéva mTov
aroktHOnKav amd Tov Emoncms server omov €vog yeiplotig pmopel va mopakolovbel ta
dedopéva oto cloud ypnooroudvog vtoAoyiot pe TpdsPacn oto dradiktvo.[10]
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Yvvoyilovtag, 10 ovompa SCADA nov avortoydnke sivar éva low cost SCADA avotyton
Kodwka Paciopévo oto Internet of Things.Ilepiiapfaver o téocepo Pacicd ctoryeion Tov
yperdlovton o€ éva ovotnuo SCADA: Guokevég opyavmv TESIOV,TOUAKPVGUEVES TEPLOTIKES
LOVASEC, KOPLEC TEPUATIKEG LOVAdEC Kot KavaM emtkovaviag SCADA.H mepapatikn puduicn
oL avomtuypévou cvotuatog SCADA mpayuatorombnke oto epyactipo MUN ECE kot
YPTOLOTOONKE Y10 TNV OITOKTNON Kol TNV €5’ mO0TAGEMG TOPOKOA0VONGT Kot EAEYY0 EVOC
GUGTANATOS MAoKOD QTOPoATaikoD Tavel 260W,12V.To cvomuo éxel dokyaoTtel Kot
UTOPEGE VO TPOY LOTOTOMNOEL TIG EmBuunTég Acttovpyieg evog SCADA cuumeplopfoavopévng
™G omOKTNONG OedOUEVAOV,TNG OIKTLOKNG EMIKOWVOVIOG O0E00UEVAOV ,TNG TOPOVCINCNG
OEJOUEVMV, TNG OTTOLLOKPUGLEVTC TAPAKOAODONGNC Kol TOV ETOTTIKOV ELEYYOVL. To averTuyuévo
ovotnua SCADA umopei vo, epopprootel Kot oe GAAOVLG KAGSOLE Y10 TV OTOUUKPLGUEVT|
TOPAKOAOLONON Kol EAEYY0 TV KPICIU®V VTOSOU®V, OTMG Y10, TOPAOETy I TApAymyn
NAEKTPIKNG EVEPYELNG, HETAPOPA KoLl OLOVOUT TNGKINPW ,EYKOTOOTAGEIG,TETPEANIO KO
EYKOTAOTAGELS TOPAYMYNG QLGIKOL 0epPiov, cvoTNUOTO HOlIKNG UETAPOPAS,CVGTILOTO
VOPEVONG KOl OTOYETEVGNG KAOMG ETIONG KOt GLGTNOTA GNUATOV KVKAopopiag.[10]
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Ke@alaro 20: Avaivon TS epappoyng

2.1Ewayoym

O emomtikdg EAeyyoc Ko 11 GVALOYN 6edopuévav(SCADA) sivar pia evoroinon Aoyiouikoy Kat
VAKOD 7OV O1EVKOAVVEL TNV emomtein. Kot Tov €Aeyx0 Plounyovik®@v 1 OmolovOnmoTe
dldkoo1ov €€’ anootdoemc N tomikd. To cvomue mov wpénel va, Tapaxolovdeital kol vo
eAEyyeTon TEpAaUPAvEL TN AetTovpYio. G€ TPOUYUOTIKO XPOVO KOl TV KATOYpopr 0E00UEVMV, TO
YEPLGUO EPYOTIOV Kot TNV TpocPach emontikod eléyyov.H poviada SCADA dievkoArbvel Ty
TOPOTAPNON Kot ToV EAEYY0 OANG TNC Propmnyavikng dadikaciog evkola kot o dveta. Ommg
avapépnke Kot 6TO0 TPONYOOUEVO KEPOANIO, &va amd 1o PacikOTEPO, TPOPANUATO TTOV
avTILETORILOVV Ol KPOTEPES KoL LEGAIEC Bropmnyavieg ivat 1o VYNAO KOGTOG EYKATAGTACNG
KoL 1 cuUPaTdHTNTO TOL GLOTNUATOS. ETTALOV, 6 ATV TNV TOXEWNG OVOTTTUGGOUEVT] OYOPA, LLLOL
EMTUYNUEVN YNELOToiNnoT NG Tapaywyng umopet va dadpapatioet {otikd poho oto Pripa
TPOG T EUTPAG TTPOG TN ovyypovn emoyn.la tig Evponaikég petamomtikég Propnyavieg, m
yneomoinon Kot 1 oOyypovn Kotookevn &govv vroompybei omd to Industry 4.0, to
€PYOOTACI0 TOL UEAAOVTOG Kot Tov 001kO yaptn ProcessIiT.EU yw tv avtopatomoinon
dwdikoctov.Me v peioon g enévdvonc kootovg oto cvotnua SCADABa ftav wo
TPOCITO KOl KOTA CLUVETELD, L0l TETOW eVEPYELX B 001 y00GE GTNY aENGT TS YPNONS TOL Kot
™¢ mepoyng epaproyng tov.To kdotog umopel va pewmbel ypnoyomowmvtag epyaieio
AOYIoUIKOD avoryToh KoK Yo TV avdmtuén tov cvotiuoatog SCADA eved m mpocappoyn
TOL OVOTTUYHEVOL AOYICHIKOD glvanl emiong duvvotn avdAoyo HE TIC OTOLTNOELG. XTNV
OLYKEKPIEVT Epyocia mpoteivovue Eva otkovoutkd cuotnua SCADA ov avarntoydnke pe v
BonBeta g avTIKEIEVOSTPOPOLS YADGGOG TPoYpoppaticpod C# kot e Pipiodning S7.Net
TOL TOPEXEL TNV AmLapaiTnTN GLUPOTOTNTA PE Propmyavikog EAeYKTEG TG eTaupeiog Siemens.H
wpocéyyon ovt Pondd ommv eEdieym g emévoLoNg Y TNV Oyopd 00 E000TNUEVDV
epyareiov Aoyiopukov SCADA (1o omoio. TOAAECG QOpEC OomautohV EMUMAEOV KOGTOG
avafaduonc) kot mapéyel anddoor Tov eival GVYKpIcIUN HE aVTH TOV TAPEYEL TO AOYIGUIKO
7ov givar eni TAnpoun.[11]

2.2 Avdivon g e@appoymge

H cvvohun 61ataén yio v omoio avortdydnke o SCADA omoteheiton omd 4 de&opevég
oLVOAKE. O1 TPEIS TPDTES OITO QVTEG TEPLEYOLY TOL AITAPAITITO. GLGTOUTIKA TOV 0O YOVVTUL GTIV
TETOPTN Kot TeEAevTaio OeSopevn 1 omolo TEPLEXEL EVOV OVODELTIPA TPOKEWEVOL VO YIVeL
avapeln TV GLOTATIKOV KOl TOPUY®YN TOL TEAKoV Tpoiovtog. [Tio cuykekpiuéva,  TpdT
dekapevy tpopodoteitan pe vepd mukvotnrag p=1000kg/m3, n Sevtepn Sefopevn
Tpogodoteital pe moOATd moptokoAov mukvotntag p=850kg/m3, n tpitn Selopev
tpopodoteitarl pe moAtd pHrov mukvomnrag p=890kg/m3evéd m mAMipoon g teAevTaiog
OeEOLLEVIC TTPAYLLOTOTOIELTOL OTO TOL GUGTOTIKG GTOLYEID TOV TPUOV TAPATAVED deEUUEVAOV UE
OTOTEPO OKOMO TNV TPAYLOTOTOINCT] CGUYKEKPUEVOV CUVTIAYDV Kol TNV TAPAY®YY] TOL
emBountod TEMKoV mpoidvtoc.H mukvdémta Tov TEMKoD mpoidvtog vmoroyileton pe v
Bonbela TV pofnUoTIK@v Kol TOL otafuouévon UEGOL Opov

Pwater requestedyatery,+ Porange Tequestedorangey,+Papple requestedgppiey,

requestedygtery, trequestedorgngey, +requestedgppiey,
GUVEIGPOPAS TOL KADE GLGTATIKOD GTo TEMKO TTpoiov. H aktiva tng kdbe deapeving icovtan ue
r=1m evéd otov mubuéva xabepiog amd TIC Topomdve OeEUUEVES TEPIEXETAL AVOAOYIKO
oo TpLo HETPNONG TS VOPOCTATIKNG TIECTG TPOKEUEVOD VO UITOPEL VO VITOAOYIGTEL TOGO 1
61a0un Tov VYpol mov TepEyeTan o€ Kébe deapevn dALL Kot 0 GUVOAKOS GYKOG TOV pE TV
Bonbeio tov oyéocwv Pysy =p - g-hxaV =m- r? - h.EmmAéov, pe v Bordsia g

avéAoya LLE TO TOGOGTO
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mhatedpuag Tov TIA Portal vroAdoyileton kdOe @opd kot 1 abpoloTIKE Por| TOL VYPOD TOV
expéel amd kabeutd omd Tig mopamdve defopeveéc. Avoartoxnkay 2 tpodmotl Asttovpyiog g
d1aTaENG Ko emmpocsheTa LEC® TG CLYKEKPIUEVIG EPOPLLOYNG O XPNOTIG £XEL TNV SLUVOTOTITO
TPOPoANG Kot avalnTong, LETOED 2 GUYKEKPILEVMV NUEPOUTVI®Y TTOL 0pilEL 0 1010¢, OAWY TV
ONUATOV TG S1ATAENG OAAG KOl TV EVEPYELDY TOV:

» Avtopam Actovpyio: Kotd v avtoéuatn Asrwovpyio vadpyst m dvvatdtnta
EKTEAEONG GLVTAYMV LLE omopaitnTn Tpovmoddeon 10 GuVOLKO % ABPOIGLLO TOGOCTOV
amd Tig 3 de€apevég TV cuaTaTiKaVY va etvat o 100 eved amd v Tpd deEaEVT TOL
TEPLEYEL TO VEPO amauteitan mavtote 0 T0c0oto 50%.H Se&apevr mov mepiéyetl tov
avadevmpa etdvel Tavtote oto 100% evd mopdAAnio pe v S1adkocio TANP®GNG
™¢ TpoypaTomoleiton kot 1 dwdwacio avapeEng péypt to 100% omov kot apyilet
avtopato 1 dadikacio EKPoNG Kot GVAROYG TOV TEAKOVL TPOIOVTOG,.

»  Xewoxivnm Agurovpyio: Kotd v yeipokivin Aettovpyio vadpyel 1 dvvatdtnta
YEWPOKIVITING EMAOYNG Y10, TO KGOE GLOTATIKO TOL peiypatog pe v Pondeia button
start ko Stop mov edéyyovv v kdBe nAektpofdva Eeymplotd YmpPig KATO10 aVTIGTOY(O
TEPLOPICUO UE auTo TG awTopaNS Asttovpyioc. Kabe popd mov gvepyomoteiton Kamolo
amd TG TPEG MNAEKTPOPAvVEC  OmEvepyomoleitol  aLTOMATO 1 OLVOTOTNTO
gnavepyomoinong . Avvatdmmra enavepyonoinong e Kabe Bdvag vrdpyel Enerta
omd TNV OAOKANP®ON HOC OMOWCONTOTE GLVINYNG 1 Omolo Umopel  va
wpaypotonombel oe omolodnmote mocootd % TOL Melypatoc Tng OeSalEVG TOV
avadevTpa. ATapaitntn Tpoimdheon yoo ™MV GOOTH YEWPOKIVNTN Agttovpyio Tng
dtdraéng etvor 1 €ykaiprn amoOKPIoT TOV YEPIOTH GTIV OMEVEPYOTOINGN TG EKAGTOTE
niextpofdvag Kabe Popd mOL TO TOGOGTO TNG AVTICTOYNG OeEAUEVIS PTAVEL GTO
0.TéAog, TpokeYWEVOL Vo HETOPEL O XEPIOTAG OO TNV YEPOKIVIITN O OMOLONTOTE
GAAN Aertovpyio amorteiton 1 EAVTANON TOV GUGTATIKMV TOV TEPIEYOVTAL GE OAEG TIG
deapevéc,

» TIlpoPory wotopikdv  otoyeiov:Otav 0  TEPIOTPOPIKOG  JoKOMTNG NG
epoppoyng(paivetanr mapakdtw) PBpicketar omv pecaio Béon o ypnotng £xel v
dvvatotnta va Tpofariel otV 006vT TOL OAO TO. 1IGTOPIKE GTOLYELD 0T TNV AglToVpYin
™g odtalng Kot cvykekpiuéva pmopel vo emilégel v TpoPoArr| TV EVEPYEIDY OV
&yovv yivel amd Tov 110 1 TV TPOPoAr] TV oNUAT®V TG S1dTaENS Kol TV avalntnon
TOVG HETAED 2 GUYKEKPILEVAOV NLEPOUNVIDV TTOL EIGAYEL O 1010¢ LEGM TNG EPAPUOYTS.
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To PLC mov ypnopomomdnke yio TV TpoyaTtonoinct TV TPOCOUOINCENDY EIVOLTNG
etaupeiog SIEMENS, oepdc S7 1200 kot cvykekpévo to 1214C DC/DC/RLY.To
DC/DC/RLY avagépetar otov tomo tov PLC.To mpdto otoreio avapipetar otny
TPOPOOOGin TNG LOVADAC, TO LECOIO GTOLYEIO aVaPEPETOL GTNV TACT AEITOVPYiOG TV
YNOLIKOV EIGOOMYV EVD TO TEAELTOIO GTOWYEID OVOPEPETUL GTOV TOTO TOV YNPLOUKOV
€E6dwv.To cvykekpyévo PLC dabétel dvo avaroyucée eioddovg omd 0 g 10V.H
avOAOYIKT aVTH TIUN pmopel vo avorvdel oe apBuntikég Tég and 0 Emg 27648.

Me v Ponbewn tov ekteAéoipov opyeiov NetToPLCsim  zwpaypatomomOnke
npdoPacn otov Plesim dwapécov encovaviag TCP/IP ypnoyorowwvtog v local host
tov H/Y otov onoio mpaypatonolgital n Tpocopoimon.

Station ot

Station Data
Name |PLC#001 |

Network IP Address  [127.0.0.1 |

Plcsim IP Address 192.168.0.1| |

Plesim Rack # Slot 0 =~/ |1 e
Enable TSAFP check
Position of CPL

- 57-300: Always 072
- 57-400: 042 or from HW Korfig
- 57-1200/1500:; Alway= 01

Conce

Ewcova 2.2: PuBuiotikég mapduetpot yio Ty tpdoPacn otov Plesim

Onwg yivetal xatavontd omd TV TOPOTAVED EIKOVO TPOKEWEVOL Vo EMITEVYOEL N
emcowvavia avipeso oto SCADA kot tov Plcsim opifovtat ot Topakdted Tapapuetpot:

Name: avtimtpocmrevel To povadikd ovopa tov PLC

Network IP Address: avtitpocmrevel v dievbuven IP g demapng tov diktdov otnv
omoia 0 Server mpénet va eival TPoSPAGILOg

Plcsim IP Address: avtitpocomedet thv dievbvven IP tov Plcsim

Plcsim Rack/Slot: avtitpocwredel v Béon omyv onoio Bpioketar n CPU tov PLC
(omv mepintoon pog to PLC givan torobempévo oo rack 0 kot oto slot 1) kot mpénet
VO, GLVOOEVETAL TAVTOTE UE gvepyomomuévn v emthoyn tov TSAP check. Otav 1
EMAOYN LT €lvar evepyn TOTE 1 €PapUOYN YPEALETAL VO YPTCILOTOUCEL TO CWOTTO
TSAP 7ov avtiotoryei 6tov cuvdvacuo rack/slot.

11



IIpoypappotioude tov PLC

Kepdararo 3o: IIpoypappatiopég tov PLC

3.1 IIeprypaogn Tov function block ket Tov device configuration

INo tov mpoypappatiopnd tov PLC ypnoonombnke to mpodypappo g SIEMENS 1o TIA
Portal V16.To TIA Portal V16 givat £€va oAOKANPp®UEVO TPOYPOLLLLOL TOV YPTGLOTOIEITAL GTOVG
OLTOLLOTIGHOVG, TTOPEXEL PIAMKO TEPIPBEALOV TTPOG TOV YPNOTN KOl YPNOYOTOEITAL Yio TNV
avantuén tov Aoywov mpoypdppotog tov PLC, v pobuion mapopétpov aAld Kot v
pvOLIoT TOV SIKTVOL eMKOWmVioG. EmmAfov, mopéyel v duvatdTNTA ONTIKOTOINGNG TOV
HMI, wo dvvatdmto mov dev ypnoylomomnke otV GUYKEKPUEVT epyacia Kabmg M
dwdkacio avt mpaypatonoindnke pe v Pondelo ™G OVTIKEWEVOSTPUPODS YADGGOG
wpoypappaticpov CH.

Eekwvovtog to mpdypappoa tov TIA Portal to mpodto Prpa givor mavrote n emthoyn g
katdAning CPU mov O ypnoiponombei yuo mv epappoyn pag(device configuration).H CPU
mov emAéyOnke eivonr ™g oegpdc S71200 ko ovykekpiéva n 1214C DC/DC/Rly ko
tomobetOnke oto rack 0 kot oo slot 1 émwg Tapoveialetar oty mopakdTo KOV

TELIKH_DIPLWMATIKH_ERGASIA » PLC_1 [CPU 1214C DC/DURIy]

|5'? Topology view "5&, Network view |[|f|
@ [PLC_1[cPu 12140 H [
N
103 102 101 1 2 3 4 5 (] 7 8 9
Rack_0

4
*

<] w ] T

Ewova 3.1: Plc epappoyng

Enoépevo Brua etvar o mpoypoppaticpdg tov PLC o omoiog mpoylotomot0nke amoKAEIoTIKA
ue v Pondeia e yAdooag Ladder. Xt cuvvéyelo topovotdletar n doun tov function block
7oV ypNoioromonKe yuo kafepd amd Tig 4 deEUUEVEC TG EPAPUOYNC KOl LEGEH TOV OTOI0V
vroAoyileton 0 OYKOG Kot TO VYOC TOL VYPOL TG kdbe de&opevnc.

12



IIpoypappotioude tov PLC

U Siemens - C:\Usersisakis\Documents\Automation\TELIKH_DIPLWMATIKH_ERGASIAVTELIKH_DIPLWMATIKH_ERGASIA

Project Edit View |nsert Online Optiens Tools Window Help Totally Integrated Automation

5F Y seveproject @XM 3 H X 9 (4t 5 MG B B cooniine ¥ cocrine | 2 [N MM % ] (1] W PORTAL

TELIKH_DIPLWMATIKH_ERGASIA » PLC_1[CPU 1214CDCUDCRIy] » Program blocks » TANK_BLOCK [FB1] - EX

T L EAEDR @t R C6BET i gl &7 G g |3

TANK_BLOCK 5

Name Data type Defaultvalue  Retain Accessiblef... wirita.. Visiblein.. Sepoint | Comment g
1 40 ¥ Input g
2 4@ unscaled_anslog input Int Elo Nenver. [v] @ =] =] -
3 l@ LowLlmr Real Nonretain ] ] =] ]
4 l@s  HIGHLMT Real 0.0 Non-etain =] =] =] &
s @ pg Real 00 Non-retsin ] =] =] g
6 40 ¥ Output =
7 @  scaled_analog_output Real Non-retain =] =] (=] L
8 @ =  Liquid_level Height  Resl Non-retain =] =] =] =
8 @ s Liguid_Volume_m3 Resl 0.0 Nen-retain =] =] (=] g
10 @ * InOut -3
| = Add nes | |
12 4@ v Sttic ]
134 calc_Liquid_Volume  Real 0.0 Nen-etain =] =] =] B c
14 4@ calc_Liquid_level Hei... Real 0.0 Nen-retain ] ] =] ] 3
154  Norm_value Real 0.0 Non-retsin =] - =] B E
16 <@ ~ Temp
7| = Add nes —
18 € v Constant -
1olgs i Real 314 ;:
o@s Real 10 @
@ A Real 314 -
N Real 100
T
|4 Properties  |%lInfo |2 Diagnostics
enora _eforo 2 ax |
Portal view A Main (081) I% PLC tags |=I TANK_BLOC.. ¥ The project TELIKH_DIPLWMATIKH_ERG

Ewova 3.2: Enikéteg yuo o function block ¢ de&apevic

¥  Network1:
NORM_X SCALE X
Int to Real Real to Real
EN EN
0= MN ouT — #MNorm_value FLOW_LIMT — pn #scaled
#unscaled_ #Norm_value — VALUE ouT — 2nalog_output
analog_input — yaLUE FHIGH_LIMIT — pax
27648 — MAX

Ewova 3.3: Kavovucomoinon kou pvBion KMpoKog yio To ofpo e.6060u

Y10 pdTo Network mpaypatomoteital 1 KAvovVIKOTOINGT TOL OPYIKG OKATEPYOUGTOV GLLOTOS
(0-27648) ¢ £16030V KOl GTNV GLVEYELN EIGAYETOL 1) ETOVUNTH KAMUOKO Y10, TIG LETPTGELS TTOV
Aoppdvovior KGBe POPA.ZTNV TEPWMITMOCY] WHOG TO OPYIKO ONUO LETOTPEMETOL GE &V
Khapoaxovpevo péyebog 0-10000Pa mov eivon ov axpoieg TEG TEONS TOL LTOPOVUE VL
AaPovpe(otny mpaypatikomro Aappavovpe erdyiota Arydtepo amd 10000Pa kabmg o apyuct
OKOTEPYAOTO ONUO. £XEL YOPIOTEL G€ OKEpo TOAATAGGCIL Tov 276  otnv doun Tov
TPOYPAUUATOC TOL B0, dOVUE TAPUKAT® LE OMOTEAEGLO TO EVPOG OV YPTCLOTOIEITOL KO
petappaletat o€ wieon va givor to 0-27600 vt yuo 0-27648).

¥ Network 2:
DIV
Auto (Real)
EN —
#scaled_ #calc_Liquid_
analog_output — out — level_Height
#pg— N2

Ewoéva 3.4: Yrnoloyiopog 6tabung tov vypov

13



IIpoypappotioude tov PLC

X110 de0tEPO NEtWork mpaypatoroteitat 0 VITOAOYIGUOG THG 6TAOUNE TOL VYPOD SLAPDOVTAG TV
KAULOKOOUEVT TN TG VOPOCTATIKNG TIECTG LLE TO YIVOUEVO TNG TUKVOTITAG TOV VYPOL KO TG
gmTayvvong g Papdtnrog

#cale_Liquid_ #Liquid_level_
level Height — 52 qupq — Height

Ewova 3.5: Metagopd vroroyiopévng otdfung vypod oty é€odo tov function block

Y10 tpito network yivetar petopopd e, LIOAOYIoUEVNG 0O TO Tponyovpevo network,
o1GOung Tov VYpov oty £Eodo function block

¥ Network 4:

MUL
Auto (Real)

EN —

3.14 #calc_Liquid_
#A— N1 out — Volume

#calc_Liquid_
level Height — o 32

Ewova 3.6: Yrohoyiopdg 6ykov tov vypov

Y10 tétapto network mpaypoaronoleitol 0 VITOAOYIGUOS TOL GYKOL TOV VYPOL e TV Pordeia
mcoyéong: V =m-r?-h, 6mov m =3.14 o r =1m.

> Network 5:

#calc_Liquid_ #Liquid_
Volume N s oun Volume_m3

Ewova, 3.7: Metapopd tov vmodoyiopévon dykov tov vypov otny £€odo tov function block

Y10 méumto kan tedevtaio network tov cuykekpévou function block yiveton petagpopd Tov

GYKOL TOL VYPOL, TOL EYEL LITOAOYIGTEL 0O TO TpoNyovpeEvo network, otny é£odo tov function
block.

14



IIpoypappotioude tov PLC

- Network 2: water_TANK1_block

Cormm &+
Lomment

WDB1
"TANK_1_DE"
FB1
“TANK_BLOCK"
EM EMNO
WMWI00  |ynscaled_ cenled YMDI102
*Analeg_Input® — analog_input analog_| ‘“scaled_analog_
0.0 — LOW_LIMIT output |— output”
100000 — HIGH_LIMT Liguid_level_| “MD106
10000.0 — pg Height | "Liguid_Leve!"
Liquid_| “MD110
Volume_m3 |— "Liguid_Volurne®

Ewcova 3.8: Function block ywa v de&apevi) Tov vepoh

‘Emerto. mapovotdletar n doun evog oxoun function block mov ypnowomomnnke yo tov
VROAOYIOUO TNG 0OPOIGTIKNG PONG TOV VYPOV OV €KPEEL amd KAbe defopevn €101 MOTE Vo
£YOVLLE EMOMTIKN EIKOVA Y10, TNV GUVOALKT TOCOTITA GLUCTOUTIKMV TOV d0TOVAToL CAAG KoL TV
GUVOAIKT] TOGOTNTA TOL TEAMKOV TPOIGVTOG TOL TTOPAYETOL KADE POPa.

T Siemens - C:\Usersisakis\Documents\AutomationiTELIKH_DIPLWMATIKH_ERGASIATTELIKH_DIPLWMATIKH_ERGASIA

Project Edit View [nsert Qnline Options Tools Window Help T .
otally Integrated Automation
U [ sveproiect @ ¥ = 5 X D GG E R § coonline f Gooffline fz I IB % H [ [<earchinproject: | PORTAL

TELIKH_DIPLWMATIKH_ERGASIA » PLC_1[CPU 1214CDUDCRIy] » Program blocks » flow_meter [FB2]

]

s 6, EAERB s ddil C6aas Gl ad &2 & =R

flow_meter g

Name Data type Defaultvalue  Retain Accessiblef... Writa... Visiblein .. |Setpoint  Comment g

1@ input [A]®

2 l@=  messureon geol Nenvet. [v] @ ™ =] |

3 d@e resettoml 8ool Non-retain ] =] ™ o

‘@ fH Real 00 Non-etain =] @ 7] =

5 |@®  helping_tag for A2 | Int 0 Non-etain =] =] =] %

6 4@~ Output =
7 |@e  fowmsls) Real 00 Non-etain =] =] =]

2 l@e  fowmah) Real 00 Non-etain =] ™ =] '?

o l@e  fowtonl Real 00 Non-etain 7] =l ] iy

10 @ ~ Inout 3

1| Add ne, | |

120@ - swatic I

Ewova 3.9: Enikéteg yua to function block vroloyiopot tng abpoiotikic porig
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IIpoypappotioude tov PLC

¥ Network 1:
Comment
MOVE
#1H— N 3= OUTI #'flow(m3/s)"
MUL
Auto (Real)
EN — —
#flow(m3ls)" IN1 our — #'flow(m3fh)"
36000 — N2 3¢
ADD
#reset_total #measure_on Auto (Real)
1 ! | EN — ENO ———t
#flow(m3ls)" — N7 ouT — #flow_total
#fow_total — N2 s
#reset_total MOVE
—— ——n —
0.0 IN s Ouml #flow_total

Ewova 3.10: Yroloyioudg g pong oe m3 /s , m3 /h xobdg kar g afporotikng por|g

Y10 mapomdve network mov sivar kot to povadikd yuw to cvykekpiuévo function block
TPOYLLOTOTOLEITOL VTOAOYIGHOG TNG POTG TTOV EKPEEL GO TV OEAEVT TOV VEPOD OE LOVEADES
uétpnong: m3 /s xou m3 /h,emmiéov yivetan vroloyiopdg g adporsTiKiic pong ToL VEPOD IO
eKpéel v Ofvetal Kol 1 duvaTOHTNTA UNOEVIGHOD TOL HETPNTH TNG aBpoloTIKNG pong oTov
yeprot). To 1610 function block ypnowomoteiton kat yior 11 vroAowteg de€opevéc. Xto onueio
at6 mpémel vo, onuelimdel 4t por) Tov vYpod (ce M3 /s) amo KOs delapev| vroloyileton wg
otafepn kot kdvovrag ypnon tov clock memory bit 1Hz kot pe PApo ico pe to ﬁ TOV

GUVOAMKOD OYKOL TOL VLYPoL TG ekdotote deauevic.H pubuion mov omotteitol yio v
gvepyomoinon tov clock memory byte wov dwabéter o TIA Portal yio v xpnowyonoinon tov
clock memory bit 1Hz oAAd ko dAhwv clock memory bit mov dBéter mapovoialetal otV
TOPOKATO EKOVOL:

U Siemens - C:\Usersisakis\Documents\Automation\TELIKH_DIPLWMATIKH_ERGASIANTELIKH_DIPLWMATIKH_ERGASIA

Project Edit View Insert Online Options Tools Window Help .
. Totally Integrated Automation
G Yl soveproject @ X 32 3 X D@ BMIEGE R F coonline ¥ coofitine fg M 2@ H ]| [earchnprojecs | G PORTAL

TELIKH_DIPLWMATIKH_ERGASIA » PLC_1 [CPU 1214C DGUDCTRIy] - EX

[ Topology view | Network view [[I¥ Device view ||tz
M =
¥ rovind [ 8 [&)E0H Qs 54 [ Device overy 5
v | |3
E bR
3
[ g
2
103 102 101 2 3 4 5 3 7 8 9 - =
i g
Reck_0 = o
n 3
» 3
£ H
g
=X
w
I_%:
3
&
<] i 100% b Mierers arereriil 2 N -
S Properties | Info_| % Diagnostics =
J General ‘l 10 tags H System constants H Texts ‘ 5
» Pulse generators (FOIPWM) [ ]| [ Eneble the use of clock memery byte [~] E
startup Address of clock memory byte
e I s |
Communication load H: 10 Hz clock: |%Mznnoo(c\nzk,mHz} | Eé
SRR b 5 Hzclock: [2%M2000.1 (Clock_SHz) ] 3
b Web server Fl e
e 2.5 Hzclock: [%M2000.2 (Clock_2.5Hz) ] | |
Time ofda 2 Hzclock: [*M2000.3 (Clock_2Hz) ]

||-ﬂnw,mener( - | Tank BLoC..

Ewédva 3.11: Evepyonoinon tov clock memory byte
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IIpoypappotioude tov PLC

Onmg mapatnpovpe and v maparnave sikdva xovtog emthééel to PLC emléyovpe Properties
oty ovvéyela General , énerta System and clock memory kot téhog evepyomololpe Ty ETAOYY
<<Enable the use of clock memory byte>>.

Metwork 8 flow_totalizer_water

®DB5
“flow_meter_1_
DB
%FB2
"flow_meter"
EN o —
%00.1 %MZ000.5 B
“dectrovalve 17 "Oock_THz" P_TRIG flow{m3/z) * flow(rm 31z
H 1 ak 2 messUre on %MD128
i Aowdm3rh) — flow(m3/h)
"Trigger8” )
®MD132
flow_total " flows_totalizer
%14
“recet_totalize”
: : reset_total
0.0313454 f1H

HMWE2

"HELPING_TAG_ helping tag_
FOR A2 for A2

Ewova 3.12: Function block vroloyiopod abpototikic porg tov vepon

211 GLVEYELN TaPOVSIALETOL 1] SOUT TOL KAOSKO TOL YPTCYOTOONKE Yo TNV TANPMCT| TNG
TPMOTNG dEAUEVNC LUE VEPO KOOME EMIONG Kol 1) SO TOL KOO Y10 TNV EKPOT] TOV VEPOL OO
v de&opevn. AvTioToryog eivol 0 KMJIKAG TOV YPNOOToInOnKe Kot yia Ti AAAES 2 deEAUEVES
GUGTOTIKAOV TOGO Yo TNV d10d1Kacio TG TANP®ONES 060 Kot Yo, TV dadikocio g ekpong. H
OAN Jwdwoacio ompiletar oty ypnon evog counter up pe v Ponbewe Tov omoiov
Tpoypatonoleiton 1 TARpwon g de€opevig amd wa avtAio kol evoc counter down pe v
Bonbeio Tov omoiov MPayUOTOTOlEITOL M €KPON TOL LYPOL TNG Ogfopevig omd o
niektpoPdva.Qdg dve Kol KAT® Oplo. Yo TG TWEG TOV LYpoL otnv Kabe deapevn £xovv
xpnooromei to 100% kot to 0% avrictoya.

¥  Network 1: STARTISTOP

%MO0.0 BeMIO. 1 %M288.4 %M0.2
"General_Start’ "General_Stop” "selector_alm” "system_running”
1 1 1 /1 1 1 [ 1\

1 I I/I 1 I L |

%02

"system_running”

Ewéva 3.13: Avtdpatn ekkivnon Kot oTopdTn o
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3.2 Awwdkacio I poong deEapeviig vepou

network 3:water_pumnp1_control

YMWS2 %0 .0
MO 2 %001 "HELPING_TAG_ "pump_1"
"system_running”  “electrovalve_1" FOR_A1_2 P_TRIG SR
| | /1 I::I CLK 0—s=s Q—
0 W03
“trigger_1"
W284.0
"Manual_Start_
Pump1®
] |
11
WAWS0
"HELPING_TAG_
) w02 ) FOR_A.I"
system_running | P_TRIG
| | |'_"';| CLK Q R1
100 W04
“trigger_2"
W01
"General_Stop”
] |
11
2841
"Manual_Stop_
purnp1®
] |
11

Ewova 3.14: 'Eleyyog avtAiiog vepod

H emagr M0.2 evepyomoigitan otav n emoen M288.4 tov network 1 givar gvepyn (o
TEPIOTPOPIKOG OOKOTTNG €ivarl otV awTOpaT Agttovpyio kol €yel motndel to Kovpmi
general_start g avtopotng Aettovpyiog, N petapinty MWS2 avtirpocwnevel v current
value tov counter down tov network 6 kot 1 omoio dtav givar ion pe to undév pe v MO.2
evepyn kou v mAektpoPdva 1 avevepyn evepyomotgiton 1 Asrtovpyion g avtiiog 1.H
gvepyomoinon avt umopel vo mpayupotomomndel kot yewpokivinto and v emaer, M284.0
natmvtog To kovpuri Manual_Start_pumpl tov Scada.H dadwocio thg TARp®ONG GTOUATA LUE
™V anevepyomoinon g aviiiog 1 6tav 1 MWS50, mov avtimpocwrevel v current value tov
counter up tov network 4, wépetr v T 100 1 evalhoktikd 6tov motndei to general_stop
(MO0.1) g avtduatng Aerrovpyiog N O6tov motnbei to Manual_Stop_pumpl(M284.1) trng
YEWPOKivITING Aettovpyiag Ommg gaivetat oto network 3.

18
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Netwark 4: WATER_LEVEL_ANIMATION_FOR_FILLING_VTH_PUMP1

%DB4
" |EC_Countar_
SMWSD 0 DE_1
%02 %Q0.0 %M2000.1 HE#E,?%IT.AG* o
"system_unning’ "pump_1" " Qlock_SH" = Int
1| |1 11 | < | o Q
1T 1T 1T |tnt |
EMWED
. *M5.7 "HELPING_TAG
%M284.0 6 TAG_
“Manual_Star_ e o FORA

Pumpl” =

—— —s

%M284.1

“Manusl_Stop_
pumgi®

— ——
%DB3
w1 %M12 IEC_Timer_0_DE
%NA0.2 "Recipe Start_ w1159 TON
" zystem_running” b R Time P TRIG
{ | i | B Q N Q ax Q R
T#1s — 1 ET —T#0ms %M0.5 27648 —py

“trigper_3"
%M284.6

" Manual_5ar_
valvel™

*Q0.0
“pump_1"

1|
1 T R1

Ewova 3.15: ITAqpwon de&apevig vepol

Ortav Bprokopacte oty owtopatn Asttovpyio pe v avtiio 1 vo givor evepyn kot v current
value tov counter up va givor pukpotepn tov 100 tote N TApwon ™ de&opevic ouveyiletan
péxpt mv tun 100 pe v Bondeia tov clock memory bit 5Hz mov dwbéter To TIA Portal 7
EVOALOKTIKG Y100 060 Ypdvo givar evepyo to SR /f (MS.7) dtav Bpiokdpacte oty yepokiviy
Aertovpyia.Me to matpa tov Recipe_Start(M1.1) mpaypatonoeiton pndeviopds g current
value tov counter up pe pio pukpn xpovikn kabvetépnon 1s TpokeEVOL va mparypotomowm et
TpOTA POpT®ON TG TG owtig otov CTD tov network 6(mov ovclaotikd tavtileton pe v
MWO90 katd v dwdkacio g TAPoS) 1 EVOALAKTIKAE pundeviopds g MWS0 propet va
npaypoatorombei pe to Tatnuo tov Manual_Start_valvel(M284.6).
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network S:water_valvel _CONTROL

IIpoypappotioude tov PLC

3.3 Awdkacia ekpong Kot fadpovopnong £16600v deEapev|S VEPOD

%N 1 | mhmsz ®001
D2 “gacipa Start_ FE-;FR”{:FT"::_ glactrovalve_
"zystem_running” btn” == P_TRIG SR
I | 11 | = |
1 | 1 | Jint | L < z 4 !
e m %LMOLE
ahiivl 22 e
“remaining_ %" trigger-f
WS D
LMD "E":C"[“‘:'.—I":’-’E—
"General_Start™ -
| =
I I |Int|
%hZE.6
“Manual_Start_
walvel”
11
1 I
NS 2
I "HELFING_TAG
| wMozo FOR_AI_Z"
oystem_running |_ _l F_TRIG
1| =
1 | Jint | L < R
SLhB1 22 T
“remaining_%" triggers
D1
“zeneral_Stop”
1 |
1T
2B T
"Manual_Stop_
walvel”
|
— |

Ewcova 3.16 Eheyyog niektpoPavag delopeving vepon

Avapopikd pe v S10d1Kacio TG EKPONG TOL VYPOD KOTE TNV CVTOLOTI AEITOVPYin Kot Le TNV
emaen MO0.2 gvepyn o xpNOTNG TANKTPOAOYEL TIG OMMOLTOVUEVEG TOGOTITES EKPONG LEG® TOV
scada kot motdvrag to button Recipe_Start(M1.1) mpoyportomoteiton evepyomoinom Tng
niextpofdvag 1(tavtdypova Kot v GAAw@v 500 1 NG piog avaAoya LE TIG TOCOTNTEG EKPONG
ov {Ntd kéBe Popd) Kot apyilel N ekpon TOL VYPOV TPOG TOV AVAdELTIHPO OGOV 1) current
value MWS52 tov CTD tov network 6 eivor peyoddtepn and mv petofinm MWI122 wov
AVTITPOCHOTEVEL TNV JPESIUN TOSOTNTA TOL LYPOL oTNV deEAUEVT Kot vVToAoyileTal pe TV
Bonbelo. Tov network 7 péca oto omoio mpoypotomoleital aQaipeot amd TNV GLUVOMKN
wocotnta (%) Tov VYPOL ToL TEPLEYETAL OTNV OeEOUEVT TNG TOGOTNTAG OV {NTd O YEPIOTHG
KGO popd pe to TaTnpo tov button Recipe_Start(M1.1).Moiic n % mocotnta vypod(MW52)
g de&apevig yivel ion pe mv % dwbéoyn mocotnta vYpPoO(MW122) g de€apevig T0TE 1
niextpofdva 1 amevepyomoteiton kot 1 dwdkacio ekpong otapatd. Evolioktikd, kotd v
YeWPoKivnn  Agwwovpyion M mAektpoPdva 1 evepyomolgiton e TO  WOTNUO.  TOV
Manual_Start_valvel(M284.6) ko1  amevepyomoleitan  pe  T0  TWOTNUO  TOL
Manual_Stop_valvel(M284.7).
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network 6:water_level_animation_for_discharging_with_electrovalvel

DB 2
"IEC_Counter_
UMWS2 0_DE"
MO0 2 %Q0.1 %M2000.5 HEIE)F;NFF-;G_ cmo
“systemn_running”  “electrovalve_1" "Clock_1Hz" I—’h"l— Int
1 1 1 1 1 1 =
1T 1 | 1T Jint | cb Q—
w22 TAWS2
“remaining_%" "HELPING_TAG_
v — FOR_AJ_2"
UM284.6 6.2
"Manual_Start_ 58 %001 WA2000.5
valvel® SR "electrovalve_1" "Clock_1Hz"

— ———s Q { | { |

w2847
“Manual_Stop_
valvel”
— ———m
W11
MO 2 "Recipe_Start_
“systern_running” btn* P_TRIG
| | | | LK Q D
W10
“triggers” W0
¥284.6 “for_water_
“Manual_start_ column_
valvel"® animation” Py
1 |

Ewova 3.17: Expon vepol amd v de&opevn

Amé 10 Tapandve network mapoatmpodue 0Tt 1 dladikacia ¢ ekpong cvveyileton Katd v
avtopotn Aettovpyio. pe tnv fondesia tov clock memory bit 1Hz (uikpotepn amd v dodikacio
nApwong SHz) yuo 660 didotnuoa givar evepyomomuévn 1 niektpofdava 1 kot n % mocodTToL
oL VYPoV(MWS52) g de&opevig etvar peyalvtepn omd v % dabéaiun tocodT T TOL VYPOD
o voAoyileton pe v PonBeta tov network 7. AvticTotya, Katd TV xelpokiviTn Asttovpyia
n dwdikocio g ekpong ovveyileton ue v Ponbeto Tov clock memory bit 1Hz ywo 6co
dtdotnua eivor gvepyomomuévo to SR f/f (M6.2) xou 1 mAektpoPfdva 1 eivor emiong
EVEPYOTOMUEVT).
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network 7:CALIBRATION OF AMALOG INPUT for water

%00.0 MUL
“pump_1" Int
— ———
EMWS0 MW 100
"HELPING_TAG_ ouT "Analog_nput”
FORLA |1
78 IN2 3%
%00.1 MUL
"dectrovalve 1° Int
— ——&n — o ———
MW 2 MW 100
"HELPING_TAG_ out "Analog_Input’
FOR_A.I_2" N1
276 — N2 s
DI
Auto (Int)
EN — ]
%MW100 i
*Analog_Input” EMWI0
ane IN1 " for_water_
7€ IN2 column_
ouT animation
%11
%MD_2 " Recipe Start_ SUB
" system_running” btn” P_TRIG Aum(nd
| | | | ak 0 E
3 W30 ENAW122
“trigger? " . - )
" for_water_ ouTt rernaining_%
column_
imation”
animation N1
®MW1 20
" repuested

Ewova 3.18: BabBpovounon €6660v kot vroroyiopoi tov % 1o606To0 TOL VEPOD GTNV
de€apevi ko NG % EVOTOUEIVOLGOG TOGOTNTAG VEPOD LETA TNV GLUVTAYN

Y10 ovykekpévo network mpayportonoeiton  fabpovounon g avaAoyiknig 166300 Tov
aeOnpiov mpokeWEvou va Tpocsopolwbel  OAN dadikacio ToAlaTAAG1ALoVTOG,KATA TV
dradikacio tng TAnpwong g de&apevig, Ty current value tov counter up tov network 5 pe
™V T 276 €161 OGTE TO €0POG TYLMDV TOV AP)IKE OKATEPYAGTOV GNUATOG VA UV ivat to 0-
100 aAXé To 0-27600, avtictoryn dadikacio okoAovdeiton Kot koTd TV S10d1Kaci0 TNG EKPONG
(100-0 -»27600-0).Mg d1aipeon g mocOTNTOG TOL aKATEPYAGTOV oNpatog 0-27600 e to 276
TPOKVTTEL TO Yo TOGOGTO TOL VYPOD Yo, TV KaOe deapev. TéLog, 6To cuykekpiévo network
vroAoyileton 1 dbéoun mocdTHTA TOL VYPOH oL Tapauével oty de&apevi(MW122)
AQOPMVTAG A0 TNV GLUVOAIKT TOSHTNTA TOL VYPOV TG de&opevig(MWI0) v mocdtnTa oV
té. o xpnomc(MWI120) kdbe @opd pe to matnuo tov button Recipe_Start(M1.1).H idwa
akpiPag dwdkacios akolovbeite Kot Yoo TG GAAeG 2 OeouevEG TOL TEPLEYOVV TOATO
TOPTOKOAALOD Kot TOATO A0V avTicTOTY .
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3.4 Xepokivnt araitnon % mocoTNTOS VEPOD

- Metwork 32: manual_water_valve_request

manual_water_valve_request

%DB20
"IEC_Counter_

0_DB 8"
%M284.6 HM287.6 -

"Manual_Start_ "sr_14" %MZ000.5 CTu
valvel” SR "Clock_1Hz" Int

{ | s Q | | cu Q ]

SMW300
%WM284.7 “manual_
"Manual_Stop_ requeusted_
valvel” oV water

| | R1

®WM284.6
"Manual_start_
valvel” P TRIG
{ | CLK Q
%M2B87.7 27648 PV
“trigger32”

=

%M285.7

"Manual_Stop_
valved”

Ewova 3.19: Yroloyiopdc amartodpevng % nocotntag vepod Katd TNV XELpoKivTn
Aettovpyia

Onwg mapatnpodue and TV TUPOTAVEO EKOVO O VITOAOYIGUOG TNG OTOLTOVUEVIG OO TOV
YEWPLGTH TOGOTNTOS Y10 TNV TPAYHOTOTOINGT] OGS GUVTAYNG KOTA TV YEWPOKIVITN Attovpyia
npaypotonoleitan pe to matnua tov Manual_Start_valvel(M284.6) ko pe v Pondeia evog
counter up ka1 tov memory clock bit 1Hz vroloyiCetar | amartodpevn TocdTNTOL PEYPL VO
natnBei to Manual_Stop_valvel(M284.7) evd mpv tv Evapén tov counter mpoypatoroteiton
undeviopdg tov kabe opd pe to matnua tov Manual_Start_valvel ko pe v porndeia tov
P_trig(M287.7). Mg tov tpdmo awtd pmopei vo. dratnpndei o otabepr moodmta kabe popd
OV VO, GUUUETEYEL OTIV TPOYUUTOTOINON UOG CUYKEKPIUEVIC cuvTayn . Me axpimg Tov 1010
TPOTO TPAYLLOTOTOIEITAL O VITOAOYIGUOC TV CNTOVUEV@OV OO TOV YEIPLOTI TOGOTNTMV KOl Y10l
TIg GAleg 2 defopevec,
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3.5 Awdikacio A Poong deEapnevi|S AvVadELTIPA

Metwork25: mixer_contral

Wl 1 i TehanzE2 Q.6
HMOLZ BT "Recipe Start_ h?‘;" r“}i;f,i— mier
“zystem_running” “elactrovalve_+ btn® - P_TRIG P
1 1 11 | = |
e | {1 1T it | ax ¢ =3 G —
o W6
%h.2 %01 trigge=3
“gystem_running” “glectrovalve 17
11 11
1T 1T
%02 w003
"system_running” “glactrovalve 27
11 11
1T 1T
a2 %005
“system_running” “glectrovalve_3°
— | 11
I 11
TehZES .4
“Manual_Start_
Mlixar”
1
| |
WhBNZE2
, “hiel ping_tag_
. h:MJ.I_ . for_mixer”
system_running P_TRIG
11 =
1T [imt ax LY "1
o h#. 7
“trigger26”
%hiL1
“zeneral_Stop”
11
1T
TMZES .5
“Manual_Ttop_
Mlixer”
11
1t

Ewova 3.20: 'Eleyyog avadevtipa

ATO ™V Topamdve KOV TPOKOTTEL OTL KATA TIV AUTOUATY AELTOVPYIO 1) EVEPYOTOINGT TOL
OVOOELTIPO TPOYLATOTOIEITAL EYOVTOG KAEIGTH TNV MAeKTpoPava ™G de&aplevig Tov e To
namua tov Recipe_Start(M1.1) kot 6tov 1 petafinty MW262, mov avtirpoconedel v
current value tov counter up oto network 26, givar pikpotepn tov 100 1 eVOALOKTIKG e TNV
EVEPYOTOINGT OMOoONTOTE 0o TIg 3 mAektpoPdves TV deopevdv TOv TEPIEYOLY Ta.
ovoTtaTiKd yio v avapelEn. H amevepyomoinom tov mpaypatonoleitot LoAg 1 tiun me MW262
yivet ion pe to 100 1 evodlrokTtikd pe to matnuoe tov general_stop(emoaen MO.1).Kata v
YEWPOKIVITN AErTOVPYiQ, 1) EVEPYOTOINGT] TOV OVOSEVTHPO TPAYLUTOTOIEITOL [IE TO TATN L0 TOV
Manual_Start_Mixer(emopr, M285.4) ev®d m omevepyomoincy TOL UE TO TOTNUC TOV
Manual_Stop_Mixer(emaen M285.5).
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network26: mixer_filling

“IEC_Gounter_
SMN2E2 apes
%2 %6 %M2000.3 eping tag. oy
“system_running” “mixer” “Odock_THz" - Int
1| 1} Il | = | T g
11 17T LI} |int |
fe ThNZEZ
“helping tag
%ME. 5 oy — for_mixer
w11
Manual_tag_
) mizer_Ivl_
26 contral”
“Manual_Start_ 20005
valvel” = “Qock_THZ
— ——: § —
WMZES .0
“Manual_ttart_
walvez”
11
11
MZES .2
“Manual_Start_
valves”
WhZE. T
“Manual_ttop_
valvel”
11
1 | R1
M2ES .1
“Manual_Stop_
walvez”
WMZES .3
“Manual_ttop_
valves”
11
11
ST
%MO.2 Q0T EE)
“system _running” “electrovalve R P_TRIG
| | | | 5 §—ax g R
%hi5 .0 TEA Py
“triggerz7”
%M2ES 6
“Manual_ttart_
valvef
1 |
1T
w06
“mixar”
1 |
{ | R1
%M2ES.T
“Manual_dtop_
valvef
] |
1T

Ewova 3.21: [IApwon de&apevig peiypotog

To network tng moapandve eKoévog meptypdoel v dadikacio TANPOoNG TG deEAIEVIC TOV
aVAOELTNPA T OTTOl0L KOATA TNV aVTOLOTY AETovpyio Tpaypatonolgital pe v Pondelo tov
memory clock bit 2Hz 6tav o avadevtipog sivar evepyomomuévog ko 6tov 1 current value tov
counter up(MW262) sivou pikpotepn tov 100 eved pundeviopds tov counter mporypatoroteiton
LE TNV gvepyomoinon g niektpofdvag tov avadsvtmpo.Kata mv yeipokivnm Asttovpyia, M
O10d1kocio TANPMONG TPAYHATOTOIEITOL LLE TV XEPOKIVITY EVEPYOTOINGT) OTOICONTOTE OO
T 3 niextpoPaveg TV deapevmv oV TEPEXOLY To. cuoTaTIKA(emapséc M284.6, M285.0,
M285.2) pue mv Pondew oo memory clock bit 1Hz kot étov N petafinm MW262 givar
pkpotepn tov 100 evd pndevicpdc Tov Ccounter mpoaypoTomoleitanr pe TNV yepokivin
gvepyomoinomn g nAektpoPdvag tng deapevng Tov avadevtipa(enapn M285.6).
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3.6 Awudikaocio ekpong peiypatog kKo fadpovopunong g £16060v TG deEapevic
TOV AVOOEVTIPU

- Metwork 27: valve_4 control

network 27: valve_4_control

CMW2 64 %007
%MO.2 “helping tag_ " ectrovalve 4
. _— for_mixer_2
system_running | | P_TRIG <R
] | =
11 int | ak Q—>=: Q
%MW262 | EMEZ
" helping_tag_ trigger28
for_mixe”
®M285. 6
"Manual_Start_
valvel
] |
11
WeMW2 64
%AD.D 'hEIpil_'lg_ta_\gl_
. for_mixer_2
" gystemn_running” I I P_TRIG
] | =
11 int | — Q—~ni
0 %M5.3
" trigger29°
%MD 1
"General_Stop”
] |
11
%2857
"Manual_Stop_
valved
] |
1 T

Ewcova 3.22: "Eleyyog niextpofavag avadevtipa

ATO TV TOPATAV® EIKOVO, TPOKVRTEL OTL KATA TNV CVTOLOTN AELToVpYia 1 Evepyomoinon g
niextpoPdvag TG deEOEVIG TOL AVOSEVTHPA TPAYHOTOTOLEITAL OTOV 1 petaPinty MW264,
7oL avTITpocmreVEL TV current value tov CTD tov network 28, sivou peyoldtepn 1 ion pe v
petofAnm MW262 tov counter up tov network 26 evd amevepyomoleiton 6tov 1 TN TG
petofinmg MW264 yiver ion pe to 0 1 evodloktikd matmBel o general stop (emaon
MO.1).Kata v yeipokivntm Aettovpyio, 1 evepyomoino g NAEKTpofavag Tov avadevTipa
TpaypoTonolEitan e to matnuoe tov button Manual_Start_valved(emapn M285.6) evod
amevepyomoteitan pe to matnpo tov button Manual_Stop_valved(smaen M285.7).
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¥  Network 28: mixer_discharging

network 28: mixer_discharging

%DB17
"|EC_Counter_
EMW264 0_DB_7
%MO.2 %Q0.7 %M2000.5 f:f'f;'i‘f;“ﬂ— a1}
" system_runining” " dectrovalve & “Cock_THz" - - Int
] | 1L I 1 |= | o g
v " 11 Jint | —
¢ MW264
"helping_tag_
%ME.6 o for_mixer_2"
“ar 12
Manual_tag_
_ for_discharging_
%M285.6 liquid_mixe”
“Manual_Start_
valvet R
——{ —— o
%M285.7
"Manual_Ztop_
valved
—| I—R1
®MW262
o o “helping_tag_
. 4:'«10.2l . .‘équ's, for_mixe®
system_running mixer - P_TRIG
]| 1 =
LI I/‘I |Int| CLK_ Q LD
00 s 4 SMW266
trigger30 " mixer_column® Py
%M285.6
"Manual_Start_
valved
1 |
L

Ewodva 3.23: Expon pelypotog amd v de€apevi Tov avoadeutipo

To mopomdve network avamopiotd v dadikacio eKpong TOL VYPOD Omd TV deEAUEVT TOV
avadevmpa.Kato v avtopatn Aettovpyia, otov n petapinm MW262 tov counter up tov
network 26 yiver ion pe to 100 kou o avodevtipog eivor omevepyomomuévog ToTE
npaypatonoteitar eoptwon g Tpns tov MW266, mov avtimpoconedel v % mocodm T
VYPOV NG SeEOEVIG TOV ovadeVTHPa Kot TNV dedopévn oty tavtifeton pe v MW262 ko
kat’enéktaon to 100, otnv current value too CTD MW264.Meg v Borfio tov memory clock
bit 1Hz ko €yovtag evepyomomuévn v niektpoPava g de&apevig Tov avadevtipa EEKvVE
1 dwdwacio ekpong &xovtac v Tun 100 yio v MW264 kan cuveyileton péypt to 0.Kata
™V xepokivntn Aewtovpyia, 1 dwdkacio expong Eekwvd UE TO  WATNUO  TOV
Manual_Start_valve4(emager, M285.6) kot  otapotd ue 10 mWATMUA  TOL
Manual_Stop_valved(smaepn M285.7).
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*  MNetwork 29: calibration of analog input for mixer

%02 %00.6 MUL
" gystemn_running” " mixer” Int
] | ] L
LI LI | EN
EMW262 BhW244
"helping_tag_ "Analog_mixer_
I:i:Ml']i.]S for_mixer” N1 ouT input”
= 11_ I .
Manual_tag_ =B INZ i
EMD._2 miker_ln'll_
. control
" gystemn_running”
] 7| ] |
1/} 11
%®MD.2 %007 MUL
" systern_running” “dectrovalve & Int
] | ] 1 i
11 11 EN
EMW264 BhW244
"helping_tag "Analog_mixer_
-v’:M?E for_mixer_2" N1 ouT input®
=r 12_ S .
Manual_tag_ =ik INZ &
EMD.2 f:-_r_::li_::har_gin?_
. . liquid_mixer
Systemn_running
] 7| ] 1
I.ifl 11
o
Auto (Int)
EN —— —
%MW244 HMwzEE
"Analog_mixer ouT "mixer_column®
i|'||:l|J1:I IN1
276 N2

Ewoéva 3.24: Babuovounon €16660v Tov avadentpa Kot VITOAOYIGHOS TG Y TOGOTNTOS TOL
petypatog omyv de&apevn

A6 10 Topamdve network mpokvmtel 0Tl KoTd TNV aLTOHAT ASrTovpyio Kot TV Stadikacio
TANPOONG TG OeEOEVIC TOV OVOOEVTPA,KOTA TIV OOl 1] AELTOVPYID TOV AVAdELTIPA. Etvat
VIO evepyomomuévny, 1 Pabpovounon e ovoloyikng €16600v TG OeEOUEVIC TOV
avadeLTHpa Tpaypatonoleiton pe v current value MW262 tov counter up tov network 26
eV KOTO TNV ddKacior Tng €Kpong e, Koatd Tnv O1dpkel TG omoiog eivar mavia
EVEPYOTOMUEVT 1| NAEKTPOPAVO TOV aVIdELTHPA, 1) BAOIOVOUNGT TG AVOAOYIKNG EIGOS0V TNG
de€apevic mpaypotonoteital pe v Ppondeta g current value tov CTD tov network 28.Téhog,
Ue d1aipeon TG avaAOYIKNG 16050V TNG OEEAIEVIC TOV AVAOEVTHPO. e TO 276 mpokvTTeL | Yo
TOGOTNTO TOL UETYLOTOC TTOV TTEPIEYXETOL TNV SECOUEVT] TOV AVOOELTNPAL.
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3.7 Yroroyiopog fripatog yro TNV KOTopETPN O TS 00POIGTIKIS pOTS 6TV
oggapev] Tov avadevTHpa

- MNetwork 30:

%MD 2
Tsystern_running”

mixer_totalizer_calculation

wMW2E6

"mixer_column®

] |
LI Ilntl
0o %MD254
"Mixer_volume_
m3”
%MO_2 ®BMW2E66
"y'ten-l n.l.nning' "mixer_column®
] 71 =
I/I |Int|
®MW298 BMD254
“manual_add_ " Mixer_volume._
all_requested ma-
wMW298
"manual_add_
all_requected”

D
Auto (Real)
EMN —
w=MD268
" mixer_totalizer_
IN1 out — fr=d
IN2
D
Auto (Real)
EN — ]
w=MD268
" rixer_totalizer
INT out — fred
IN2

Ewova 3.25: Yrnoroylopdg Pripatog yio v Kataétpnon me abpolstikng pong oty
de€apevi Tov avadgvThpa

2y Tapamave eikdvo Topatnpovue 6Tt 6Tav PPICKONAGTE GTNY GVTOUATH AEITOLPYIN LOAIG
n moocotTe g ofapevig tov uelypatoc ¢tacsl oto 100% 7todtE TpaypoTomoleital o
VIOAOYIOUOG TOV GTABEPOD PHLLOTOG TTOV XPTCYLOTOIEITAL Y10 TOV VITOAOYIGUO TG 00POIGTIKNG
PONG TOL HEIYLOTOG V@ OVTIOETO KOTO TNV YEPOKIivITN Agltovpyiot 0 VIOAOYIGHOC OVTOG
TPOYLOTOTOLEITOL Y10 OTTO0ONTOTE TOGOGTO % TOL VYPOV TNG SEEAUEVHS TOV OVAGELTHPOL.
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3.8 Ymoroyiopog TG TUKVOTNTOS TOV PEIYROTOS

Network 23:\\quid_densit)f_in;ide_mmer_caIculation_hoth_for_auto_and_manua\\

IIpoypappotioude tov PLC

Ewcova 3.26: Yrnoloylopdg mokvomtog 6eEapevig avadenTipa

210 ovyKekpiuévo Network poryporomoleital 0 VITOAOYIGUAG TG TUKVOTNTOC TOL VYPOD TNG
OeEOEVIC TOV OVAOELTIPA, TOCO Y10 TNV XELPOKIVITI OGO Kal Y10l TV OTOLOTY AEITOVPYia,

30

0.2 MUL MUL MuL
- system_running” Dint: Dint Dint
—y ——en — EN — EN — [
#AW120 HMW160 *MD220 HMW200 ®MD224
" requestsd_ “requestad_ “rdative_ " requestad_ “rdative_
vatE% g out oEnge %" _ping OUT —densiny_arange’ B OUT — densin_apple”
IN2 3 850 —INZ 830 —INZ2 3¢
ADD ADD
Autm (Dint) Auto (Dint)
EN — EN — —_—
%MD216 %MD238 #0228 %MD332
ristive. OUT — " 2dd_2_refatives” “add_2_rdlative’ — N1 “ade sll_
density_water” relatives”
LA N1 %MD224 out
%MD220 “reative
relative deaity_2RlE Nz
denzity_orange’ __ny
0.2 oIV
" system_running’ Aut (Dint)
— ——en — —_—
*MD332 %*MD336
“sdd_sll_ “final_mixer_
reative” g oUT SNzt
00 — N2
MUL
Auto (Dint)
EN —— —
*MD336 *MD240
*final_mixer_ *final_pg_for_
densi” __ g oUT — Mixertank”
O —IN2 3
*M284.6 wMzET5
“Manual_Stam_ 13 ADD ADD DV
walvel <R Auta (ing) Auta (Int) Real
1} 5 Q EN — EN — EN — —_
MW300 %MW296 CMW3I04 #AW298 ®MD332 %MD336
«M285.0 « manual “manual_sdd_ « manual “manual_add_ " add_all_ “final_mixer_
Manus| Sar requested OUT — 2_reauesiad requestad OUT — 3l_requetted mative” e OUT Nty
valva® vatar” I
valved vat R S
] |
v % TIW296 manusl_add_
%MW302 =
- manual manual_sdd_ allrmuzted g
© 2_requested” .
*M285.2 ’Eq;fr:;:? INZ s¢
" Manual_Stam_ IN2 2
valved®
| } MuL MuL MuL
Dint Dint Dint
w2847 EN — EN — EN — —
Mz-?;iflﬁd'mp_ CAIW300 %MD216 w302 *MD220 W34 %MD224
“ manual_ ‘eative. “ manual_ ‘elative. manual_ ‘ative.
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wate” N1 orange’ N1 apple N1
. 850 . 290 o0
*M285.1 0= & 50— N2 s INZ 3
Manual_Stop_
valve2®
1 |
1T
%2853
“Manual_Stop_
valved®
] |
1T
%2857
“Manuzl_Stop_
valves MOVE MOVE MOVE
— | —— EN — EN — R
0—IN 0—In T—IN
RMW300 %MW302 BMW304
“manusl_ “manusl_ “manusl_
requected_ requectad_ requested_
s ounn — "0 s oun — OB w oun —3PPIE
3 3 ¥
%285 7
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oV OmG €yl avapepOel TpokHTel ard TOoV GTUOUCUEVO HEGO OPO TV TLKVOTHTOV TMV
VYPOV TOV OTOTEAOVV TOL GUGTUTIKG TOV UEIYIATOS KO 1) TIUT TNG OLUUOPPDVETOL OVAAOYQ UE
TNV GLVEIGQPOPA TOV KAOE GLOTOTIKOD GTNV TPUYUATOTOINGT NG ekdoToTe cuvtaync. Emetta
and ™V mpayporonoinon Olwv Ttev network (mapdptmuo  A)  OAOKANpOVETOL O
Tpoypoupatiopnog tov PLC.

3.9 IMpocPacipotnta Tov PLC amd o SCADA

To endpevo Ppo mov akorovbel givor n puOon Yo v wposBacipudtnta tov PLC and o
custom SCADA. "Eyovtag emideypévo to Plc emihéyovpe v kaptéla Properties, o cuvéysia
mv kaptélo General xou énerta v emdoyn| Protection & Security kot mporypatorolovpe Tig
pLOUICELS TTOV TAPOVGLALOVTOL GTIC TOPUKATO EIKOVES, EmAéyovTag ovotactikd Full access(no
protection) ko Permit access with PUT/GET connection from remote partner:

T, Siemens - C:Wsersisakis\Documents\Automation\TELIKH_DIPLWMATIKH_ERGASIAXTELIKH_DIPLWMATIKH_ERGASIA

Project Edit View Insert Online Options Tools Mindow Help .
N Totally Integrated Automation
G (Y saveproect &0 ¥ =) G X e e B N B B Goonline ¥ Gooffine fi2 M IB € (|| [<scarchinproject- | i PORTAL

TELIKH_DIPLWMATIKH_ERGASIA » PLC_1 [CPU 1214C DCUDTRIy]

‘; Topology view ugjn Network view ‘mf Device view Lmﬂ
o = r = =3
8¢ [PLc [cPUT214C] [+]: ) :I @ = Device overy 2
2
w3
=l E
A
8
&
Rack_0 I =
" —
r 8l
o
E
E
®
£
[<] n s s e | <] &
['& Properties | %l Info H %] Diagnostics =
=4
J General H 10 tags H System constants H Texts =
- )
» Pulse generators (PTOIPWM) [A X . =
& Protection & Security. B E
Startup (=]
Cyel m
Jele s Access level (]
Communicatien load E
System and clock memory. 5
b Web server Ll Selectthe access level for the PLC. z
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Kepdararo 40: Mlpoypoppatiopés tov SCADA

4.1 Eykatrdaotoon Piprodnkav S7.Net kan Microsoft.Data.SqlClient

INo tov mpoypappaticpd tov SCADA ypnoiporomnke 1 yhwooao tpoypoppotiopod C# pécw
™mg mhatedppag Visual Studio 2022.H erwowvovia pe to Pl mpaypotomomnke pe mv
BonBewa g PiAodnkng S7.Net 1 omoia, eivol KATGAANAN Yoo BlOopmyoviKovg EAEYKTEG TNG
etaupeiong SIEMENS.To project mov onpiovpynfnke ywoo TV GUYKEKPIEVT EPOPLOYN
TPayLOTOTOMONKE e ™V emAoyn g eopuoag epappoyng Windows oe .NET framework 6mmg
TOPOLGIALETAL TOPAKATM:

Create a new project Search for templates (Alt+)

Recent project templates Alllanguages »  Allplatforms *  Allproject types

r rms App (NET Framework)
ontains MSTest unit tests that can run on .NET Core on Windows, Linux and MacOS.
rms App G Visual Basic Ui mac0s  Windows  Test
WPF Application c E‘EI‘ Windows Forms App
A project template for creating a .NET Windows Forms (WinForms) App.
C#  Windows  Deskiop
L‘"i Windows Forms App
A project template for creating a NET Windows Forms (WinForms) App.

VisualBasic  Windows  Desktop

Windows  Desktop
pplication

g a.NETWPF Application
Windows  Desktop
pplication
ct for creating a NETWPF Application

isual Basic  Windows  Deskiop

Ewova 4.1: EmAoyn katdANANG @OpLaG EQOPIOYNS

1 ovvéyeto kavovtag 0e&i KMk oto medio tov Solution Explorer emiAéyovpue Manage
NuGet Packages 6mmg nopovotdletol 6TV TopaKdT® elKoOVaL:

Git Project Build Debug Test Analyze Tools Extensions Window Help Search (Ctrl+Q) ‘WindowsssFormsApp2
Debug - AnyCPU s psen-D G- B R,

~§ Emorlist ®  Formil.cs [Design] + X

Debug
Initialze Interactive with Project

Ctrl+X

Del
F2

py Full Path
pen Folder in File Explorer

pen in Terminal

Alt+Enter

Ewoéva 4.2: Emloyn ko gykotdotacn Pipriobnkng S7.Net
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2mv 006vn mov gppaviCeton emAéyovpe Browse kot 6to medio avaljmnong ypapovue
0 Ovopa ™G PProdnkne mov OBélovpe va kotefdoovpe Yoo TNV €QAPUOYN
poc.ITAnktporoymvrtag Aowrdv S7.Net emhéyovpe tnv S7netplus kot tnv eykabiotovpe:

Build Analyze dp  Search (Ct+Q) P WindowsssFormsApp2
Debug - AnyCPU

List NuGet: Diptwmatikh + x For

Browse Installed Updates NuGet Package Manager: Diplwmatikh

Include prerelease Package source: nugetorg ~ 3

7netplus
STnetplus by Derek Heiser, Michele Cattafesta,Michael Croes,Raphael SchlameuB, 317K dowr  0.20.0
A continuation of Juergen1969's Siemens communication library.

Version: Latest stable 0.20.0 Install

) Options
authentication workflow.

Description
Microsoft.Net.Http @ by Mic

[ a—— A continuation of Juergen1969's Siemens communication

Version:
Author(s): er Michele Caf
phael Schlameu
Date published: Thursday,
ft, 135M dowr s 0 Project URL: it gith
Report Abuse:

Tags: Amunicatio

Dependencies
1

NETStandard Ver:
NETStandard.Libran

T Add toSource Control « 4 Select Repository ~

Ewodva 4.3: Emloyn kot gykotdotaon Piodnimg S7.Net

Mze tov 310 axpiBmg Tpodmo eykatactadnke kot BipAodnkn Microsoft. Data.SqlClient n oroia
glvar amapaitntn v v ovvdeon tov SCADA pe tov SQL server kot v omofnkevon oe
aUTOV AV TOV GNUATOV TNE d1aTaéNS 0ALA Kot OAMV TV EVEPYELDY TOL YPNOTN:

Search (Ctrl+Q) P WindowsssFormshpp2
w88 Debug - AnyCPU
Erorlist #  NuGet: Diplwmatikh + X For g 20
Browse Installed Updates NuGet Package Manager: Diplwmatikh

microsoft.data. X - Include prerelease urce: nugetorg * & 3 Solution 'Win

4 [ Diptwmatikh
T -0 b Properties
ner Microsoft.Data.SqlClie
Microsoft.Data.SqlClient @ by Microsoft, 388M downloads

Provides the data provider for SO Server. These classes provide access to versions of SOL
Server and encapsulate database-specific protocols, including tabular data stream (TDS) Version: | Latest stabl
Microsof

Internal implementation package
directly.

~) Options

Description

include a co data

Micros
Micro

a moden
s, change tracking, updates, an:

party packag
wthis again P
License: Soluti...

T AddtoSource Control + 4 Select Repository ~

Ewoéva 4.4: Emloym ko gykatdotacn Pipiodnkng Microsoft. Data.SqlClient
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4.2 Anypmovpyia apysiov xaml

Y10 mapabvpo Forml.cs[Design] oyedidotke to front-end tunuo tov Scada evd oto
napdBvpo Forml.cs ypaetnke o amapaitntog kmdwas oe yhwooao C# yio, v 6ot Agttovpyia
tov(back-end).H teAikn popen tov Scada Tapovoidletal 6TV TOPAKAT® EIKOVOL

ol Form1 BOoNIOR & @ - X

orange

H2
Tank_1_Volume Tank_2_Volume
(C o | m3
Liguid_1_evel Liquid_2_level
0 m
I £ LI
. J 7
/7 B

b
=

apple
Tank_3_Volume
m3

Liquid_3_level

:

Cortrol_Panel

Tark_4_Volume

NaN m3

Moture_level

—

-

| st | sio0 [ st [l sop Y siot [ oo J Siart ] Sion |

Ewova 4.5: Custom Scada

Onwg mapatnpodue omd mv Topardve ewovo kKabe degapevn tepiéyet o level bar yo mv
VOTOPACTACT TOL EMUTEOOV TOV VYPOL 6T0 ec6mTEPKO TnC.IIpdKettan yia éva apyeio Thmov
xaml.H xaml givou pa yAddooo Baciopévn o xml ko mapdpola pe to mwg ta. opyeio html
YPNOLOTOIOVVTOL Y10 TNV OVOTAPAY®YT) 10T0GEAIDV To. apyeion Xxaml meptypdpovy otoyeio
dlemapng xpHoTn o€ ePapoYES Aoyiopikod. Evd to mepieydpuevo xaml pumopei va ekppaotei o
GAleg Yhmwooeg omme 1 C# to Xaml dev yperdleton va kataptiotel kabmg Paciletar o Xml kot
€lval EDKOAOTEPO Y10 TOVG TPOYPAUUATIOTEG VO doVAEYoLY poll Tov. I v dnpiovpyia Tov
Kkavovpe g€l KAk oo Tedio tov Solution Explorer kou éneita emthéyovpe Add , New Item ko
User Control (WPF) 6nmg @aiveton 6Ti¢ mopakdtem sOVeC:
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e

v § Emorlist.. #

Forml.cs

Build

Debug  Test Help  Search (Ctrl-Q)

Debug = AnyCPU

Form1.cs [Design] # X

IIpoypappationog tov SCADA

Toitn 29 Auyolotou 202

Existing Item...

REST API Client.
Machine Learning

Reference...

Service Reference.

Crl+Shiftr A
Ctrl+ D Manage NuGet Packages.
tartup Project
Debug
Initialize Interactive with Project

Chil+X

ject

Load Direct Dependencic:

y Full Path
Open Folder in File Explorer
Open in Terminal

Properties Alt+Enter

Add New Item - xaml

4 |nstalled

- o]
Code
Data
General
b Web
Windows Forms
WPF
SQL Server
Storm ltems
Graphics

P Online

Classl.cs

Default

u-saL

Cla

Interface

User Control (Wind,

Component Class

User Control (WPF)

User Control (WPF)

Windows Forms)

About

O.NET Entity Data Model

Application Configuration File

Application Manifest File (Wind

mbly Infermation File

- . C# lten
C# ltems Type: C# ltems

An empty class definition
C# ltems
C# ltems
C# ltems
C# ltems
C# ltems
C# ltems
C# ltems
C# ltems
C# ltemns
C# ltems

C# ltems

Ewova 4.7: TIpocOnkn apysiov xaml

>t ovvégeln kdvovtag 0e&l KAk oto References tov Solution Explorer emidéyovps Add
Reference ko 6to mapdbupo dwwAdyov tov Reference Manager emtiéyovus v apyid un
emeyuévn emhoyn System. Xaml 6nw¢ Topovc1dletol TopuKaTm:
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Reference Manager - xaml

mblies

Targeting:

Framew
Extensic

Projects

MET Framewaork

Name

eb.Maobile

bbon File Version:

4,7.3062.0 built b

orms.DataVisualization

s.Forms.DataVisualiz
put.Manipula

resentation

rsBase
Formslntegration
mlBuildTask

Ewova 4.8: Anapaitnt pbOuion yio v tpoctikn tov apyeiov xaml

"Emterta mpoympovpe oty yypopn tov Kadiko o€ yAdcoo Xxaml yio to apysio pag:

” File  Edit
-

v | Emorlist #

Bulld  Debug

Debug

UserControll.xaml = X

© Data

"M% - o A
® Design
2 UserControl
El<UserControl x

mc:Ignorable
d:DesignHeight

UserControl .BorderBrush

Design

- AnyCPU

Help Search (Ctrl+Q)

d:Designuidth Background=] BorderThickness

SolidColorBrush Color=[]

UserControl.BorderBrush

Border x:Name
Border. Background

LinearGradientBrush

GradientStop
GradientStop

VerticalAlignment: Width: Height

StartPoint: EndPoint: SpreadMethod
Offset

Offset:

LinearGradientBrush

Border.Background
Border
liserCantral
@ HNo issues found ‘

CRIF lution...

@ Select Repository ~ L1

T Add to Source Control ~

Ewova 4.9: Kddikog apysiov xaml

O kmdwag otnv C# mov ypdotnke yio to mepieyopevo Tov Xaml wapovoidletol mapokdto:
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xaml.UserControll

Input
Medi
Me

changevalue()

Processvalue.Height= value;

Ewodva 4.10: Kddwkag mepieyopsvou apyeiov xaml

4.3 Anypovpyia tables ety SQL paon dedopévov

Oocov agopd v duvaTdTnTo TOL ¥PNOTN Vo SoYEPILETOL TO IOTOPIKA GTOXELD TNG AELTOLPYIOG
™mg ddtaéng ypnooromdnkav o Microsoft SQL Server kot to Microsoft SQL Management
Studio 18 oo omoio kot mpaypatoromOnkay to akdrlovBa tables(éva yio mv amobrikevon tov
EVEPYELMV TOL YpNot pe To dvopa Actions_Data kot £va yua tv arobfkevon v onudtov
™G d1dtaéng pe o 6vopa Signals_Data):

CREATE TABLE Actions_Data(

[id] int IDENTITY(1,1) primary key NOT NULL,
[Auto] datetime NULL,

[Manual] datetime NULL,
[Buttons_Off] datetime NULL,
[start_pumpl] datetime NULL,
[stop_pumpl] datetime NULL,
[start_pump2] datetime NULL,
[stop_pump?2] datetime NULL,
[start_pump3] datetime NULL,
[stop_pump3] datetime NULL,
[start_valvel] datetime NULL,
[stop_valvel] datetime NULL,
[start_valve2] datetime NULL,
[stop_valve2] datetime NULL,
[start_valve3] datetime NULL,
[stop_valve3] datetime NULL,
[start_mixer] datetime NULL,
[stop_mixer] datetime NULL,
[start_mixer_valve4] datetime NULL,
[stop_mixer_valve4] datetime NULL,
[General_Start] datetime NULL,
[General_Stop] datetime NULL,
[Recipe_Start] datetime NULL,
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[requested_water] varchar(32) NULL,

[requested orange] varchar(32) NULL,

[requested_apple] varchar(32) NULL,
[Reset_Tot water] datetime NULL,
[Reset_Tot orange] datetime NULL,
[Reset_Tot apple] datetime NULL,
[Reset_Tot_mixer] datetime NULL,

)

CREATE TABLE Signals_Data
(

[id] [int] IDENTITY(1,1) primary key NOT NULL,

[Date_Time] datetime NULL,
[tank1_volume] varchar(32) NULL,
[tank1_volpercent] varchar(32) NULL,
[tank1_height] varchar(32) NULL,
[tankl_flow] varchar(32) NULL,
[tank2_volume] varchar(32) NULL,
[tank2_volpercent] varchar(32) NULL,
[tank2_height] varchar(32) NULL,
[tank2_flow] varchar(32) NULL,
[tank3_volume] varchar(32) NULL,
[tank3_volpercent] varchar(32) NULL,
[tank3_height] varchar(32) NULL,
[tank3_flow] varchar(32) NULL,
[tank4 volume] varchar(32) NULL,
[tank4_volpercent] varchar(32) NULL,
[tank4 _height] varchar(32) NULL,
[tank4_flow] varchar(32) NULL,
[pump1] varchar(32) NULL,

[pump2] varchar(32) NULL,

[pump3] varchar(32) NULL,

[mixer] varchar(32) NULL,

[valvel] varchar(32) NULL,

[valve2] varchar(32) NULL,

[valve3] varchar(32) NULL,

[valve4] varchar(32) NULL)
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4.4 Avaiven kodwka custom SCADA

1t ovvéyelo mopatifeval opiopéve Koppdtio Tov KOdka Tov custom scada mpokeévon va
avaivOel 1 Aetrtovpyia, Tovg:

private void selector_btn_Click(object sender, EventArgs e)
{
pos +=1;
if (pos==1)

Bitmap bl = new Bitmap(@"C:\Users\sakis\Desktop\AIIMTAQMATIKH
AIITAE\2.jpg™);
selector_btn.Image = b1;

using (var plc = new Plc(CpuType.S71200, "127.0.0.1", 0, 1))

plc.Open();
plc.Write("M288.4", true);
}
string connectionString = "Data Source=LAPTOP-
8VI576 LNR\SQLEXPRESS;Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";
string sqlQuery = "INSERT INTO Actions_Data(Auto) VALUES(@Auto)";
SqglConnection con = new SglConnection(connectionString);
con.Open();
SglCommand cmd = new SqlCommand(sglQuery, con);
var AutoParameter = new SglParameter("Auto",
System.Data.SqlDbType.DateTime);
AutoParameter.Value = DateTime.Now;
cmd.Parameters.Add(AutoParameter);
cmd.ExecuteNonQuery();
con.Close();

Manual_Start_pumpl.Enabled = false;
Manual_Stop_pumpl.Enabled = false;
Manual_Start_pump2.Enabled = false;
Manual_Stop_pump2.Enabled = false;
Manual_Start_pump3.Enabled = false;
Manual_Stop_pump3.Enabled = false;
Manual_Start_mixer.Enabled = false;
Manual_Stop_mixer.Enabled = false;
Manual_Start_valvel.Enabled = false;
Manual_Stop_valvel.Enabled = false;
Manual_Start_valve2.Enabled = false;
Manual_Stop_valve2.Enabled = false;
Manual_Start_valve3.Enabled= false;
Manual_Stop_valve3.Enabled = false;
Manual_Start_valve4.Enabled = false;
Manual_Stop_valve4.Enabled= false;
Recipe_btn.Enabled = true;
General_Start.Enabled = true;
General_Stop.Enabled= false;
requested_water.Enabled = false;
requested_orange.Enabled = false;
requested_apple.Enabled = false;
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Res_Tot water.Enabled = true;

Res_Tot Orange.Enabled = true;
Reset_Tot_Apple.Enabled = true;
Res_Tot Mixer.Enabled = true;
Operator_Actions_History.Enabled = false;
Signals_History.Enabled = false;
Auto_Control_Panel.Enabled = true;
Manual_Control_Panel.Enabled = false;
GroupBox_Historical_Data.Enabled = false;

}

To mapamdve KOUPATL KMOKO TEPTYPAPEL TNV AEITOVPYiD TOL EMAOYIKOD OSOKOTTN TTOL
ypnowonoleiton oto Scada kot ovykekpyuéva g Auto Aettovpyiac.Otav to button tov
TEPLGTPOPIKOV S10KOTTN TOTNOEL TPAOTN POPE TOTE OTd TNV pLecaio BEoT mov Ppicketar apyukd
KIWEITOL TPOG TOL APLOTEPA LLE TNV ELPAVIOT TNG avTicToyng eikovag. Enetta pe v forbeia tov
KOO

using (var plc = new Plc(CpuType.S71200, "127.0.0.1", 0, 1))

{
plc.Open();
plc.Write("M288.4", true);

¥

avoiyel M emkowwvio. pe to plc xou gyypdeetar oty emaer "M288.4" n mwun <<I>>
EVEPYOTOLMVTOG UE TOV TPOMO oTO TNV owTopatn Agttovpyio ¢ odtaéng Emetta, 6mmg
TapOTNPOLLLE pE TV Ponbeta evog connection string TpaypatomomOnke 1 cvvdgon pe v Baon
dedopévav mote va amobnkevetal kel kKOs Qopd TOLV 0 YPHOTNG EMALYEL TV OLTOLATY
Aertovpyia. EmumAéov, mapatnpodpe 0tt Yo 10 otoeio Auto ,tov mivaxo Actions_Data mov
onuovpynbnke pe v Ponbea g yAmooag SQL,mpaypotomomfnke mopoapeTporoinon
TPOKEWEVOL Va. aroPevydel omoladnmote aneln omd injection(to id10 éxel ovuPei yio dro T
oToyEln Kot TV 2 TvAK@V Tov dnpovpynnkav oty Baon dedopévav). To otoryeio Auto
dnimbnke m¢ tomov datetime étol dote KAOE POPA TOV O YEPIGTAC EMAEYEL TIV CLTOLLATN
Aettovpyio vo Kotaypaeetot autopata oty facr dedouévav 1 akping nUEPOUNVIC Kot dPa.
o emAéyOnke va matnBel. Télog,ue v emhoyn ™C ovtouatnG Agrtovpyiog omd Tov
TEPIOTPOPIKO SLOKOTTN TPOAYLOTOTOLEITOL ammevepyomoinon dAmv tov button ue eEaipeon o
button mov pndeviCovv Tovg petpntég afpotoTikng pong aAAG kat ta button General_Start ko
Recipe_Start to omoio. evepyomolodvtal TPOKEWWEVOL Vo €ival €QIKTH 1| TANPOCN TOV
deapevav and Tig avtiieg Kol 1 Tpoypatonoinon cvviayov.Me tov 810 akpiog tpodmo
OUVTAYONKE 0 KOJKOG Kot Yol TIG GAAES 2 emA0YEG TOV S1oKOmTN(XEWPOKIvITI AEtTovpyia Kot
TPOPOAT| 1GTOPIKMV GTOLYEI®V).

private void General_Start Click(object sender, EventArgs e)

{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1", 0, 1))

plc.Open();

plc.Write("MO0.0", true);
plc.Write("MO0.0", false);
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string connectionString = "Data Source=LAPTOP-
8VI576 LNRWSQLEXPRESS;Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sglQuery = "INSERT INTO Actions_Data(General_Start)
VALUES(@General_Start)";

SglConnection con = new SglConnection(connectionString);

con.Open();

SglCommand cmd = new SglCommand(sglQuery, con);

var General_StartParameter = new SqglParameter("General _Start",
System.Data.SqlDbType.Date Time);

General_StartParameter.Value = DateTime.Now;

cmd.Parameters.Add(General_StartParameter);

cmd.ExecuteNonQuery();

con.Close();

Recipe_btn.Enabled = true;
requested_water.Enabled = true;
requested_orange.Enabled = true;
requested_apple.Enabled = true;
selector_btn.Enabled = false;
General_Start.Enabled = false;
General_Stop.Enabled = true;

}

O mapomdve KOOGS TEPypapet TV Aettovpyia tov button General_Start 6tav Bpiokdpacte
oV ovtdpoTn Asttovpyia g S1TaENg pog.Me Tig EVTOAEG TOL TEPLYPAPTKOY TPOTYOLUEVMG
avolyel n emkowavia pe to pIc evd pe 1o TadTuoe Tov N T ™E oG "MO. 0" aAAACEL
KatdoToon ottypaio and <<0>> gg <<I>> ka1 eMoTPEPEL 6TV KaTdoTaor <<0>>Me tov
K®O1K0 TOV 0KoAOLOEL TpayLoToTolEiTaL 1) EMKOV@Via Ue TNV BdoT dedoUEVOV OTTmG aKkpPmg
TEPLYPAOMKE TPOYOLUEVMS EVD GTO TEAOC Tapovatalovtal To button mov evepyomolobvton Kot
amevepyomolovvtal otav watnOei to General _Start, mo cvykekpuéva gvepyomoteiton to button
Y10, TV TPOYLLOTOTOINGN cuvtoydv , To button yia 1o otapdmuo g avtduatng Asttovpyiog
Kabmg emiong kot o Tedia (textboxes) ota omoia 0 PGS EIGAYEL TIG ATAITOVUEVEG TOGOTNTES
mov embopel amd kdbe JSefopeviy Y TNV TPAYLATOTOINGTN LG OCUVIOYNS EVO
amevepyomolovvto To ido to button Tov General_Start oAAd Kot 0 TEPIGTPOPIKOG HLOKOTTNG
€101 OOTE POAG EEKIVIGEL 1) OLTOULATY] AEITOVPYIR YO TV TAPUY®YT HOG CUVTOYNG VO UV
pmopet vo. dtakonel mopo Lovo Otav 0AOKANpwBel N dadikacic. Me tov id10 axpipdg Tpdmo
ouvthyOnKe 0 KOdIKAS Yo TV Agttovpyia Tov General_Stop g avtopatng Asttovpyiog.

private void Recipe_btn_Click(object sender, EventArgs e)
{
inta, b, c,d,f g,i;
int. TryParse(requested_water.Text, out a);
int. TryParse(requested_orange. Text, out b);
int. TryParse(requested_apple.Text, out c);
int. TryParse(tank1Volumepercentage. Text, out d);
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int. TryParse(tank2VVolumepercentage. Text, out f);
int. TryParse(tank3Volumepercentage. Text, out g);

iza+b+c;
if (i 1= 100 || requested_water.Text == " || requested_orange.Text == " ||
requested_apple. Text == ")
{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1", 0, 1))
{
plc.Open();

plc.Write("MO0.1", true);
plc.Write("MO0.1", false);

}

MessageBox.Show("Wrong Values!Please insert values with sum=100
,press General Start and start recipe button again™);

General_Start.Enabled = true;

Recipe_btn.Enabled = true;

}
elseif (@!=50||b>f|c>g)

{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1", 0, 1))
{

plc.Open();
plc.Write("M0.1", true);
plc.Write("M0.1", false);

}

MessageBox.Show("Wrong Values!Please check if requested amount(%) of
water is 50% and if the other two %requested amounts are less than or equal to the
%remaining amounts,then press General Start and start recipe button again");

General_Start.Enabled = true;

Recipe_btn.Enabled = true;

}

else

{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1", 0, 1))
{

plc.Open();

string address = ("MW120");

object setpoint = requested_water. Text;

setpoint = Convert. ToUInt16(requested water.Text);
plc.Write(address, setpoint);

string addressl = ("MW160");

object setpointl = requested_orange.Text;

setpointl = Convert. ToUInt16(requested orange.Text);
plc.Write(addressl, setpointl);

string address2 = ("MW200");

object setpoint2 = requested_apple.Text;

setpoint2 = Convert. ToUInt16(requested_apple. Text);
plc.Write(address2, setpoint2);

plc.Write("M1.1", true);

plc.Write("M1.1", false);
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}

string connectionString = "Data Source=LAPTOP-
8VI576 LNR\SQLEXPRESS;Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sqlQuery = "INSERT INTO
Actions_Data(Recipe_Start,requested_water,requested_orange,requested_apple)
VALUES(@Recipe_Start,@requested _water, @requested_orange, @requested_apple)

SqlConnection con = new SglConnection(connectionString);

con.Open();

SglCommand cmd = new SqlCommand(sqlQuery, con);

var Recipe_StartParameter = new SqlParameter("Recipe_Start”,
System.Data.SqIDbType.DateTime);

Recipe_StartParameter.Value = DateTime.Now;

cmd.Parameters.Add(Recipe_StartParameter);

var requested_waterParameter = new SqglParameter("requested_water",
System.Data.SqlDbType.VarChar);

requested_waterParameter.Value = requested_water. Text;

cmd.Parameters.Add(requested_waterParameter);

var requested_orangeParameter = new SglParameter(*'requested_orange",
System.Data.SqlDbType.VarChar);

requested_orangeParameter.Value = requested_orange.Text;

cmd.Parameters.Add(requested_orangeParameter);

var requested_appleParameter = new SqglParameter(“requested_apple”,
System.Data.SqlDbType.VarChar);

requested_appleParameter.Value = requested_apple.Text;

cmd.Parameters.Add(requested_appleParameter);

cmd.ExecuteNonQuery();
con.Close();

General_Stop.Enabled = true;

}
}

To mapandve TpMpo Tov KOdKo Teptypapetl Ty Aettovpyio Tov button Recipe_Start pe myv
BonBew Tov omoiov Eekvd M EKTEAEOT) TOV GUVTAY®MV KOTO TV OLTOLOTN AELTovpyio. TNg
dtdraénc. Apykd opilovtor KAmoleg GUVONKEG Y10 TNV TPUYLLOTOTOINGT GUYKEKPILEVOV LOVO
CUVTAYAOV LE TNV OVTICTOYN ELPAVION UNVLRATOV TTov fonbodv Tov ¥pNoTn oTNV EIGay®YN
TOV GOCTMV TOCOTHTAOV Y10, TNV TPayLatonoinomn pag cuvtayng.ITio cuykexpiéva, Bo mpénet
10 GOpocua TV % TocoTNT®V Tov {NTd 0 ¥PNoTNG KB Popd amd TIC TPELS deEapeveg TV
GLGTATIKOV Vo elvar TdvTote 160 pe To 100 Kot ToTE Vo UnV TopaiEVEL KEVO TO TEGIO EIGUYMYNG
% moootntag(textbox) yo wapio de€apevny Sopopetikd otrypaioc M emoaery MO.1 wov
avtiotoryel oto General_Stop yiveton <<1>>, gueoviletol oYeTIKO UNVOUL TPOKEWEVOD O
YPNOTNG VO EIGAYEL TIC CMOTEG TOCOTNTEG Kol evepyomolovvtor To. button General _Start xon
Recipe_Start. Enutdéov, 1 % nocodtta mov omatteiton ke popd amd v mpi deEapevi mov
etvan Tov vepov Ba mpémel va givar mavtote iom pe 1o 50% evod tov ooV
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2 Ba mpémel va givar mavtote pikpotepeg M ioeg pe Tig dubéoieg % mosOTNTEC TOL TEPLEYOVTUL
oG 6e€opevég dlapopeTikd otrypoio 1 eraen MO.1 mov avtictoryel oto General_Stop yiveton
<<1>> gpueaviCeton Kot TAAL aVTIGTOLO UAVLLLO OTMG TPONYOLUEVMG KOl EVEPYOTOIOVVTOL TO
button General_Start kot Recipe_Start .Xtmv nepintmon mov o ypnotng e0dystl %o TOGOTNTEG
TTOL TTANPOVV TIC TAPOTAV® TPODTOOEGELG avoiyeton emkovmvia pe to plc kot eyypdeovtot ot
TWEG TTOL €l yaye 0 ypnotng péow tov Scada otig avrtictoryeg word petofAntéc tov
npoypaupatoc tov plcMWI20 yio v amattovpevn mtocdmto, vepod, MWI160 yia v
OTOLTOVHEVT] TOGOTNTA TOATOV mopTokaioy kot MW200 yu v amartodpevn mocotn T
TOATOD UAAOL) VD oTrypiaia 1 Ty g emopns M 1.1 mov avtiotoyei oto button Recipe_Start
petamintel ond v opylkn Kotdotaon <<0>> oy <<1>> mpokeévov va EeKviAoEL M
Tpayportonoinon g cvvtoyng Enetta avolyetol emtkovmvia e v BAoT dedopévay e TNV
BonBeto connection string kot eyypdpoviar oe avtv OAEG OL TWES TTOV EIGAYEL O YPHOTNG Y10
11§ % mocOTNTEG TOV Omarntel amd KAbe de&opevn aAAd KoToy pagpeTol emiong Kot kaBe popd Tov
natd to button Recipe_Start. To Recipe_Start £yet onAwbei wg thmov datetime mpokeévon va
KaToypaeeTo 1 akpPig nuepounvio Kot dpo wov wateital Kdbe popd vd ot % ToGOTNTEG TV
oLOTATIKOV Eovv dNlwbel g Tomov varchar étol dote va kataypdeovtol Kabe opd ot
axpPeic Tipég Tovg.

private void requested_water_KeyPress(object sender, KeyPressEventArgs e)
if (Ichar.IsControl(e.KeyChar) && Ichar.IsDigit(e.KeyChar))

e.Handled = true;

}
}

private void requested_orange_KeyPress(object sender, KeyPressEventArgs e)

{
if (Ichar.1sControl(e.KeyChar) && !char.IsDigit(e.KeyChar))

e.Handled = true;

}
}

private void requested_apple KeyPress(object sender, KeyPressEventArgs e)
if (Ichar.IsControl(e.KeyChar) && Ichar.IsDigit(e.KeyChar))

e.Handled = true;

}
}

Me v Ponbela oLV TOPATAVEO TUNUOTOS TOL KOOIKO ETITPEMETOL 1) E0OYOYN LOVO
aplunTKoOV TGV ota textboxes mov avagépoviat 6T % TocoTES ToL {NTE 0 YPNOTNG OO
K& deapevi TPOKEWEVOL Vo amopevydel 1 TEPINT®ON €1GAYMYNG KATOL0G TIUNG TOTOL
char(onwg letter) mov Ba. 0dnyodoe og €000 amd TV €QOPUOYY.

private void Res_Tot water Click(object sender, EventArgs e)

{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1", 0, 1))
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{
plc.Open();
plc.Write("M1.4", true);
plc.Write("M1.4", false);

}
string connectionString = "Data Source=LAPTOP-

8VI576 LNRWSQLEXPRESS;Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sqlQuery = "INSERT INTO Actions_Data(Reset_Tot water)
VALUES(@Reset_Tot_water)";

SglConnection con = new SglConnection(connectionString);

con.Open();

SglCommand cmd = new SglCommand(sglQuery, con);

var Reset_Tot_waterParameter = new SqlParameter("Reset_Tot_water",
System.Data.SqlDbType.DateTime);

Reset_Tot_waterParameter.Value = Date Time.Now;

cmd.Parameters.Add(Reset_Tot_waterParameter);

cmd.ExecuteNonQuery();

con.Close();

}

O napandve kddkag meprypdeet TNV Asrtovpyia tov button Res_Tot_water pe to ndtmua tov
omoiov undeviletor kabe Popa 1 TN TOL PETPNT AOPOIGTIKAG PO TOV aPopd TO vEPO. Ommg
TOPOTNPOVUE avoiyetal emtkovavia pe to plIc ko otryaio e to mwhtnuo tov n enapn M1.4
amokTd v T <<I>>Emewta, omwc kdbe @opd, mapovoidletor n chvdeon pe v Pdaon
dedouévay ommg &xel eEnynbel mopamdvew.Me tov 1010 axpifdg TPOTO TEPLYPAPNKE T
Aertovpyio. kol tov GAAwv 3 button mov mpayuatomoovv aviictoyn Aettovpyio Yo TIg
vrorowmeg 3 delapevég g Sataéng oG,

private void timerl_Tick(object sender, EventArgs e)

{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1", 0, 1))

plc.Open();

string address = ("MW90");

object result = plc.Read(address);

tank1Volumepercentage. Text = string.Format("{0}", result. ToString());
userControl11.value = Int16.Parse(tank1Volumepercentage. Text);
userControl11.changeValue();

var resultl=((uint)plc.Read("MD106")).ConvertToFloat();
tank1l_Height. Text = result1.ToString();

var result2 = ((uint)plc.Read(*"MD110")).ConvertToFloat();
tank1Volume.Text = result2. ToString();

var result5 = ((uint)plc.Read("MD132")).ConvertToFloat();
flow_total water.Text = result5.ToString();
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bool resulté = (bool)plc.Read("Q0.0");
if (result6 == true)
{
pumpl.ImagelLocation = @"C:\Users\sakis\Desktop\ATTAQMATIKH
AITTAE\pump_greenn.jpg";

¥

else

{
pumpl.lmageLocation = @"C:\Users\sakis\Desktop\AITTAQMATIKH

AIITAE\Horizontal pump (right).jpg";

}
bool result7 = (bool)plc.Read("Q0.1");
if (result7 == true)

{

electrovalvel.lmageLocation =
@"C:\Users\sakis\Desktop\AITIAQMATIKH AIITAE\electrovalve_on.jpg";

}

else

{

electrovalvel.lmageLocation =
@"C:\Users\sakis\Desktop\AITTAQMATIKH AITTAE\Control valve - vertical.jpg";

¥

Onwg @aivetonr and 10 TOPOTAvVE Koppdtt Tov KOdwka £xel opiotel évog timer pe interval
time=1s yw v anewovion tov e£6dwv g dtdtaéng.ITio cuykekpyéva, apyikd ovolyeton
emikowmvia pe 1o plc ko n tipn mg MW90, ov avtimpocwredel v % TocoOTT TG TPMTNG
de€opevig Tov vepo, HETaPEPETAL 6T0 KatdAlnio textbox tov scada oAld Kot wg T yio to
usercontrol11 mov amotelel 10 apyeio xaml (levelbar)rov dnuovpyndnke pe okomd Vv
KOAVTEPT OTTIKOTOINGT TNG GTAOUNG TOL LYPOV TOL TEPIEYETOL G KAOE de&aev.Z T GUVEXELD
N TN Yo To Hyog Tov vePoD g de&auevic MD106 énwc vroloyiletot amd T0 TPOYPULLLLO, TOV
plc petapépetorl oto KardAinio textbox tov scada.Me tov 1610 axpimdg Tpdmo N Ty yo Tov
6yKo Tov vepol g de&apeviic MD110 petapépetor g Tiun omekoviong tov scada evd to id1o
ovpPaiver ko o v MD132 ov avtimpoownedel TV GLVOMKT afPOIGTIKY POT} TOL VEPOL
a6 niekTpoPdva mov etvor torofetnuévn otov moubuéva tov. TELOG, vITapyEL Kot LETAPOPE TV
TV tomov Boolean tov e£66mv Q0.0 kot Q0.1 Tov AVITPOCHOTEVOLY TV KATACTACT TNG
avTAiag mov TPoPodoTel TNV Se&aLEV] TOV VEPOD KOL TNV KOTAGTOON TNG NAEKTPOPAvag Tov
Bpioketan otov mubpéva e Otav aAraler 1 iun g e£660v oALGLEL Ko 1 avTicToyn E1KoVaL
™G Y10 TNV OTTIKOTOINGT NG Aettovpyiog ™e.Me tov 1610 axpipdg Tpdmo mpaypotonomonke
0 KMOIKAG KOl Y10 TIG VIWOAOITEG TPELS JeEOUEVES e TNV LOVT] S10pOPA OTL GTNV TEAEVTOIN
deapev] OOV CLYKEVTPOVOVTOL TOL GLUGTUTIKA OO TIC VIOAOTEG 3 de&oplevEG Ko YIVETOL 1)
avAdELON SEV VTLAPYEL KATOYL OVTALD TPOPOSOGING AAAG VILAPYEL O CVOSEVTHPAS Y10, TOV OTTOI0
ypnoonoleiton o idrog Tomog boolean pe v avthia.
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string connectionString = "Data Source=LAPTOP-
8VI576 LNR\SQLEXPRESS;Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sglQuery = "INSERT INTO
Signals_Data(Date_Time,tankl volume,tankl_volpercent,tankl height,tankl_flow,t
ank2_volume,tank2_volpercent,tank2_height,tank2_flow,tank3_volume,tank3_volper
cent,tank3_height,tank3_flow,tank4_volume,tank4_volpercent,tank4 height,tank4 fl
ow,pumpl,pump2,pump3,mixer,valvel,valve2,valve3,valves)
VALUES(@Date_Time,@tankl_volume,@tankl_volpercent,@tankl_height,@tank
1_flow,@tank2_volume,@tank2_volpercent,@tank2_height, @tank2_flow,@tank3_v
olume,@tank3_volpercent,@tank3_height, @tank3_flow,@tank4_volume,@tank4_v
olpercent,@tank4_height,@tank4_flow,@pumpl,@pump2, @pump3,@mixer,@valv
el @valve2, @valve3,@valved)";

SqlConnection con = new SglConnection(connectionString);

con.Open();

SglCommand cmd = new SqlCommand(sglQuery, con);

var Date_TimeParameter = new SqglParameter("Date_Time",
System.Data.SqlDbType.Date Time);

Date_TimeParameter.Value= DateTime.Now;

cmd.Parameters.Add(Date_TimeParameter);

var tank1_volumeParameter = new SqlParameter("tank1_volume",
System.Data.SqlDbType.VarChar);

tank1l_volumeParameter.Value = tank1Volume.Text;

cmd.Parameters.Add(tankl_volumeParameter);

211 GLVEYELD, OVOTYTNKE ETIKOWV®Via e v Bdon dedouévamv, pe v Bordeto Tov connection
string mov mapovc1dleTon TAPUTAV®, YioL THV KATOypapn OA®V TV GNUATOV TG d1dtaéng Tov
amotelovv atotyeio Tov mwivako Signals_Data mov dnuovpyndnke oto Microsoft SQL Server
Management Studio 18.To np®dto ctotyeio opictnke wg tHmov datetime yio v Kataypaen g
aKpoLg NuEPOUNVING Kot PO TOV amoBnNKeDOVTAL TO GTLATO EVAD OAC TO. VTOAOUTA GTOTKELN
dNAdONKav mg tHmov varchar ywo v katoypagn g TIUAS TOVG. XTO TOPUTAVED KOUUATL TOV
KOO 1K TopovctdleTan | TapapeTporoinon yo to otoryeio Date_Time ko to tankl_volume.H
TOPOLETPOTOINGT] Y10 TO VITOAOUTO GTOLXELD EYIVE LLE TOV {010 TPOTO TOL TPAYLOTOTOMONKE V1ol
1o tank1_volume.Xto onueio avtd mpémet va onuelmdel 0Tt To TAPUTAVE® KOUUATL TOL KOIKA
Bpioketol ot0 gowTEPKO TOL timer pe interval time=1s kot emopévmg ot Twég TV onudtmv
KOty paeovTol Kabe &vo devtepOLEnTO GTNV PAon dedopévav.

if (pos == 1 && resultl8 == true || pos == 1 && result24 == true|| pos==1 &&
result6==true || pos==1 && resultll==true || pos==1 && resultl6==true)

selector_btn.Enabled = false;
Recipe_btn.Enabled = false;

else if (pos == 1 && resultl8 == false && tank4Volumepercentage. Text ==

{

selector_btn.Enabled = true;
Recipe_btn.Enabled = true;
}
else if( pos == 0 || pos == 3 || pos == 2 && tank1Volumepercentage. Text ==
"0" && tank2Volumepercentage. Text == "0" && tank3Volumepercentage. Text ==
"0" && tank4Volumepercentage. Text == "0") {

“0")
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selector_btn.Enabled = true;

}

else

{

selector_btn.Enabled = false;

}

if(pos==2 && tank1Volumepercentage.Text == "0")

Manual_Start_pumpl.Enabled = true;
¥

else

{
Manual_Start_pumpl.Enabled = false;

}
if (pos == 2 && tank2Volumepercentage. Text == "0")

Manual_Start_pump2.Enabled = true;
}

else

{
Manual_Start_pump2.Enabled = false;

}
if (pos == 2 && tank3Volumepercentage. Text == "0")

{
Manual_Start_pump3.Enabled = true;

¥

else

Manual_Start_pump3.Enabled = false;
}

To mopomdve TUNHe KOdIKa TeEPLopPavel Kamoleg GuVOIKEC TOL OpicTNKAY Yo TNV CMCTN
Aetrtovpyia tov scada.ITo cuykekpyéva, GOUPOVO. LE TNV TPDOTN GLVONKN OTaV PPIoKOUACTE
OTNV ALTOLOTN AgrTovpyio Kot o) 0 avadevutnpag eivol og Asttovpyia 1 B) n niextpofdva g
deapevig Tov avadevTipa givol o Agttovpyio 1 Y) Aettovpyel omolodNmoTe Omd TIG TPELG
avtAieg ™G dtdtaéng TOTE AmEVEPYOTOLEITAL O TTEPIGTPOPIKOG SlaKkdTTNG Ko To button yio v
ektéleon ovvtaymv(Recipe_Start), 6tav Ppiokduacte oty ouTOMAT AELTOLPYiOL KOl O
avadELTHPOG EIvaL EKTOG AELTOVPYING LE TNV OEENLEVT] TOV OVOSEVTIPO VOL EIVOL EVIEADG GIOEL0
TOTE EVEPYOTOLEITAL 1] AEITOLPYiQ TOGO TOV TEPIGTPOPIKOD SLOKOTTN OGO Kol Tov button yio v
EKTEAECTN OLVIOYDV, OTOV PPIOKONOCTE GE OTOWONTOTE GAAN Asttovpyio. €KTOC AmO TNV
autopoTn pe OAeg TIC defopevég Tic OwdToéng vo gival adeleg tOTE M Agrtovpyiot TOL
TEPIOTPOPIKOV dLOKOTT vl EVEPYN GE OTOONTOTE GAAN TTEPIMTOOT 1 AEITOVPYin TOV etvan
aVEVEPYTN.ZOUQ®VO [LE TNV 0€DTEPN GLVONKT OTOV PPICKOUNCTE GTNV XEPOKIVNTY Agttovpyia
pe v Tpot deopevn adelo tote o button yia v evepyomoinon tng mpd ¢ avTAiog ivan
EVEPYO EVM 0€ OMOLOONTOTE GAAT TEPITTMOT Eivar avevepyd. AvTicTolec GUVOTKEC opioTnKoY
KO Y10 TIG AAAEG 2 aVTAEC TOL GUGTILOTOC.

private void Manual_Start_pumpl_Click(object sender, EventArgs e)
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{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1", 0, 1))

plc.Open();
plc.Write("M284.0", true);
plc.Write("M284.0", false);

}
string connectionString = "Data Source=LAPTOP-

8VI576 LNRWSQLEXPRESS;Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sqlQuery = "INSERT INTO Actions_Data(start_pumpl)
VALUES(@start_pumpl)";

SglConnection con = new SglConnection(connectionString);

con.Open();

SglCommand cmd = new SqlCommand(sqlQuery, con);

var start_pumplParameter = new SqglParameter("'start_pumpl"”,
System.Data.SqIDbType.DateTime);

start_pumplParameter.Value = DateTime.Now;

cmd.Parameters.Add(start_pumplParameter);

cmd.ExecuteNonQuery();

con.Close();

To Tapomdvm KOUIATL TOL KOJ KO TEPLYpaPEL TNV Asttovpyia Tov button Manual _Start_pumpl
OV YPNOoWOnOoLEiTaL Yoo TV Evapén TNg XEWPOKIVITNG AELTOLPYIaG TNV TPMTNG AvVTALOG TOV
TPOPODSOTEL TV TPMT SEEAUEVT] TTOV TEPIEYEL TO VEPO. ApYIKA avoiyeTal emkowvavio pe to plc
Ko emopn M284.0,mov avtiotoyei oty yeypoxivny Evapén Asttovpyiog TG TPMTNG avVTAIG,
Aopfaver otrypuodo Ty T <<I>> pohg motndei to cuykekpyévo button pe arotéheopo Ty
yepokivn Evapén Aettovpyiog tng aviiiog. Akorovdwg, avolyetol exkovovia Le v Paon
OedopéveV Yoo TNV KOTOYPOPY TNg MUEPOUNVIOG Kol TNG (MPOS TOV TOTHULOTOS TOL
ovykekpuévov button oty Pdon dedopévav.Me tov 1810 TpdTo avamtOydnKe 0 KOAIKAG Y10
6L Ta vrdrouta button wov apopovv Tov yelpokivnTo EAeyyo TG didTaéng.

private void Operator_Actions_History_Click(object sender, EventArgs e)
{
historical _Data_manual_Screen.Show();
EXIT.Show();
dataGridViewl.Show();
dateTimePickerl.Show();
dateTimePicker2.Show();
Search_Actions.Show();
Search_Signals.Hide();
dataGridView2.Hide();

string connectionString = "Data Source=LAPTOP-
8VI576 LNR\SQLEXPRESS;Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

SglConnection con = new SglConnection(connectionString);
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con.Open();

SqlDataAdapter sqlDa = new SglDataAdapter("SELECT * from
Actions_Data", con);

DataTable dtbl = new DataTable();

sglDa.Fill(dtbl);

dataGridViewl.DataSource = dtbl;

con.Close();

}

O mapamdved kddKag meptypdpel v Asttovpyia tov button yio v wpoPforr] GAwv TmV
OTOPIKMV GTOLElV 0md TIg EVEPYELES TOV ¥ pNoTh.Me 10 Tatnua tov gupavifovtol. pa véo
oeida otnVv onoia mepiEyetol Eva datagridView pe 6Aeg Tic evépyeteg Tov ¥pnot ,T0 Kovuri
exit mote av o ypnomc to emBuuel vo amoympNoEl omd TNV GLYKEKPUEVN GeAida , dv0
datetimePickers pe ™ Pondewn tov omoiwv o ypnomc umopel va emé€el TG emBuUNTEG
nuepopnvies peta&d Tov omoimv emibupel va avalnTicEL TIG EVEPYELEG TTOVL TPAYLLOTOTOW OnKaY
and tov xpiot kot to button Search pe mv Pordeia tov omoiov pmopei va ekteAécel TNV
GUYKEKPLEVT] avOLTION.ZTN CUVEYELD TOPOLCIALETAL O KAOSKOG TOV avoTTOYONKE £T61 MOOTE
OLeg o1 evEPYELEG TOV XpNoTN Vo amofnkevovtat oto dataGridViewl.Me tov 610 akpiBdg tpomTo
avortoxinke o kddKaAg yioL TNV Aettovpyia Tov button mwov apopd v wpoPforn dAwv TmV

onNUaTeV ™G dtdTaénc.
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Kepaiaro So: Anoteréopata Ilpocopordcemv

5.1 lIpofoin 10TOPIKAV GTOLY ELOV

5 Form1 B Moy B @

Control_Panel

Ewova 5.1: Ataxdng oty pecaio 0€om kat Suvatdmta TPofOoAG TOV IGTOPIKMOV GTOLYEI®MV

Otav 0 TeptoTpoikdc drakontmg Ppioketar oty pecaio Béon o yepiotig tov SCADA &yet
™MV duvaToTTe S10EIPIoNG TV JEGOUEVMV amd TNV AgrTtovpyia TG S1AToENG E TV LOPOT|
TPOPOAG 10TOPIK®OV  oToEidv evd OAa ta vmoAowta button tov SCADA  eivor
anevepyomompéva.Ilio cuykekpipéva, pe to Tatnpo tov button Operator_Actions_History éyet
™mv duvatdmta TPOoPOANG TV EVEPYEIDV TOL YEIPIOT VO WHE TO TATNMO ToL button
Signals_History éyet mv dvvaromra tpofoing OAwv tmv onudtov g didtaéng.

Toi 15 Auyodotou 2023 ~ Tetgprn , 16 Auyolotou 2023 ~

Manual Buitons_OfF sart_pump siop_pump | stat_pump2 stop_pump2 stat_pump3 siop_purp sart_valvel

16/8/2023 9:36 .

16/8/20239:38 np

16/8/2023 9:36 .

16/8/2023 3:36 .

16/8/2023 936 nu.

16/8/2023 9:36 p.

16/8/2023 9:37 nu

16/8/20239:33 np

16/8/2023 9:47 np

16/8/2023 9:47 .

16/8/2023 10:46...

Ewcova 5.2: Zroyeio evepyelov yeiplom
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2TV TAPOAVE® EIKOVA TOPATNPOVLE TV NUEPOUNVIC KOl TNV Odpo TOL TATHONKE KATO10 0o
To GLVOAIKG 26 button g d1dTaéng cdAd KoL TV TIUMV TOL EIGTYaYE O YPNOTNG 6€ Kobéva,
and to Tpia dbéoa textboxes mov ypnoonoobval yio. TV TPOYLOTOTONGT GUVTUY®OV
KaTd TV avtopatn Asttovpyio. Emmiéov, vadpyet n dvvatotnta avaltnong EVEPYEIDY TO
TpayaTomTomOnKay Hetah GUYKEKPIUEVOV NUEPOUNVIMY TOV UITOPEL Vo ETAEEEL O pNOTNG.

ol Form1

Toim 15 Auyodotou 2023 v Tetéprn 16 Avyoborou 2023 v

Date_Time tank 1_volume tank1_volpercent  tank1_height tank_flow tank2_volume tank?2_volpercent  tank2_height tank2_flow tank3_volume A
16/8/2023 1050y | 1.253819 03933056 0,3443004 1343852 50 05872141 3521965
16/8/202310:50mp | 1.222474 0.3893229 0.3761459 1.843852 0.5872141 3521965
16/8/202310:50my |1.191129 03733403 04074914 1843852 0.5872141 3521965
16/8/2023 1050y |1.159783 03693576 04388368 1343852 05872141 3521965
16/8/202310:50ny | 1.128438 0.359375 04701823 1.843852 0.5872141 3521965
16/8/202310:50my | 1,087082 03453824 05015278 1843852 0.5872141 3521965
16/8/202310:50np | 1.065747 0.3334097 05328733 1.843852 0.5872141 3521965
16/8/202310:50mu | 1.034401 03234271 05642188 1,843852 0.5872141 3521965
16/8/202310:50my | 1,003056 03154444 05355643 1843852 0.5872141 3521965
16/8/202310:50np | 0.9717101 0.3034618 0.6269098 1.843852 0.5872141 3521965
16/8/202310:50my | 0.5403646 0.2934792 06582553 1,843852 0.5872141 3521965
16/8/2023 1050y |0.9090192 02834965 0,6896008 1343852 05872141 3521965
16/8/202310:50my | 0.8776737 02795139 0.7209463 1.843852 0.5872141 3521965
16/8/202310:50ny | 0.8463281 0.2695313 07522917 1843852 0.5872141 3521965
16/8/2023 1050y | 0.8143827 02535486 07836372 1343852 05872141 3521965
16/8/2023 1050y |0.7836372 0.243566 0.8143827 1.843852 0.5872141 3521965
16/8/20231050my | 0.7522917 0.2335833 0,8463282 1,843852 0.5872141 3521965
16/8/2023 1050y |0.7209463 0.2296007 0.8776737 1343852 05872141 3521965
16/8/202310:50my | 0.6896006 0213618 0.5050192 1,843852 0.5872141 3521965
16/8/20231050my | 0.6582552 0.2096354 0.5403647 1843852 0.5872141 3521965
16/8/2023 1050y |0.6269057 0.1996528 0571710 1.843852 0.5872141 3521965
16/8/202310:50my | 0.6269097 0,1936528 057N 1,843852 0.5872141 3521965
16/8/2023 1050y | 0,6269057 01996528 09717101 1343852 05872141 3521965
16/8/202310:50my | 0.6269097 0.1996528 0971710 1.843852 0.5872141 3521965
16/8/202310:50my | 0.6269097 0,1996528 057N 1,843852 0.5872141 3521965
16/8/2023 1050y | 0.6269097 01936528 09717101 1343852 05872141 3521965

2 g %/28 888 88388888 d8yygsggsss

Ewova 5.3: Zroyeio onudtov

2V Toporave EKOVO TopaTPoOUE TIG akpIPEl TG Tov €xel Kabéva omd To GUVOAIKA 24
onuato ¢ dTaéng Hog Kabe SEVTEPOLETTO LE TOVTOYPOVN KATAYPUPN TNG avTioToryng
nuepopunviag kot dpog.O xpiotgs, OTMg avapEPONKE KoL TPOTYOLUEVAMC, EYEL TNV SOLVOTOTNTO
avaltong onUatov LTl 600 GUYKPEKPILEVOV TLEPOUNVIDV TTOV UTOPEL VoL ETIAEEEL 0 1610
puéom tov SCADA.
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5.2 Hoapayoyn yopod TopToKOAI0D KOTA TV 0VTOpOTN AStToVpYia
B NOR & @

a5 Form1

Tank_1_Volume

Tank_2_Volume
0 m3

0 m3

Tank_3_Volume
m3

Liquid_1_evel

Liquid_2_level Liquid_3 level

]
0 3. | Fles ot wat l O R‘“’U;fo’a" O

=

Control_Panel

Tank_4 Volume
m3
Moture_level

[NaN o

Ewova 5.4: Ataxonmg oty Béon Auto kot duvatdtnta Evapéng TG ALTOUATNG AstTovpyiag

Ortav o mepiotpoikdg dtokontg Ppiocketan otnv Béon Auto g awtdpatng Aettovpyiog toTE
T0. pova button mov mapopévovv evepyomompéva eivor avté tov Start Recipe, tov
General_Start g avtopatg Aettovpyiog kabag eniong kot to, button wov pundevifovv Tig Tipég
TOV PETPNTAOV TG 0BPOIGTIKNG pong Tov givar tomobetnpuévol o€ Kobepio amd T TE6GEPIG
deapevég g dataéng poc. Erutiéov, otav OAeg ol de€apevég givar ddeteg ommwg qaivetol
TOPOTAVE TOTE OmevEPYoTomMuEvVa ivar kot ta medio Tov textboxes ota omoia 0 XEPIGTAG
godryel TG % mocoT™TEG TOL EMOLUEL Y100 TNV TPOAYLATOTOINGT HLOIG GUYKEKPULEVIG GUVTOYTG.

o Form1 B NOR & @ = X

Tank_1_Volume

Tark_2_Volume
19432 | m3

i ] s

Tank_3_Volume

2254058 | m3
Liquid_1_evel

0618923 | m

Liqud_2_level

79 ] m

Liquid_3 level

0.7066363 | m

V"
Res_Tot_Oran Res_Tot_Ap
i EHD ng | ResTa L Jna |Resto
2 =
;]

Control_Panel
Tank_4_Volume
L Mixure_level

Ewcova 5.5: Avtopom miipoon tov de&apevay omd Tig aviiieg

YV TOPOTAVE EIKOVO TAPOLGIALETAL 1 S10d1KaGio. TANPOONG TV de&oevav Katd TV
avtoportn Agrtovpyio pe v Pondewa tpidv aviidv.Onwg Topatmpovpe dla ta button eivar
QTTEVEPYOTOMIEVA KOTA TNV d1apKeLa TG dladkaciog pe eEaipeon pnovo to button tmv
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peTpnTOv G afpotoTikng pong kabmg emiong kar tov General_Stop g avtopong
Aertovpyiag.

Tank_1_Volume

s | g

Liquid_1_level Liquid_2_level

505 ] m s |

Tark_2_Vokume

Tank_3_Vokume
367704 | m3

s | m

Liquid_3 level

[ras ] m

5

Eimm

Wrong ValuesiPlease insert values with sum=100, press General Start m3

Res_Tot_Ap Operator_Actio
and start recipe button again e

ns_H

Cortrol_Panel

Signals_History

Ewova 5.6: TIpogldomomTikd UVOLO Yo, TV OTaiTI o1 COOTOV TOGOTHTMV Ao TIG 0eEopevEg

2V TOPOTAVE EIKOVO TOPUTNPOVLE TNV TEPITTOCT] TOL EMELTA OO TNV OAOKAPOON TNG
dradikaciog TAnpwong tov defapevdv o xpnotng elodyst TwéS oto Tpio. dtabioa textboxes
™G ovtopotnG Sdikaciog HeE OKOmO Ty Tpoyupoatonoinon Kdamowng ocuvvtaync.Omnwmg
TOPATIPOVLLE OL TIES TTOV EdMGE O YPNOTNG OEV IKAVOTOLOVV THV GLUVONKN TOL €)1 OPIOTEL Y10
™MV autopatn Sodkacios cOpemve e v omoion 0 GOpowcpa Twv % TOGOTHTOV TOV
glodyovton Yo Tig el de&apevég Ba mpémet va givan Tavrtote ico pe to 100 kot ywo tov Adyo
avto gpeoavifetal otnv 006vn Tov SCADA 10 Topandvm TPogdoTOmTIKO VUL,

Tark: ] Volisme Tark 2. Volume
313549 | 3 368704 | m3
Liquid_1_level Liquid. 2 level
09962639 | m 117828 | m
3
\ b
X
Wrong ValuestPlease check if requested amount{4) of water is 50% and
D m3 M—B*"‘ if the other two Srequested amounts are less than or equal to the m3 R&‘ﬂ:‘ﬁ’
Seremaining amounts,then press General Start and start recipe button
E R
-

W e
n3
| b= Moture_level
/ o = NaN m

s
] E’@ o s

Ewova 5.7: TIpogtdomomTikd tivopo yioL TV ooitnon ooTtdv TocoTHT®V amd Tig deopeveég
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2TV TOpomave €KOVO TOPUTNPOVLE TNV TEPITTOOT] TOL EMELTO OO TNV OAOKANPMOT TNG
dadikacioc TARPOoNG TV deEauevdy 0 XPIOTNG EI0AYEL peV TIHEG, ota. Tpio textboxes g
avtopatng dadikaciag, mov &xovv abpowouo 100 oArd 1 % TOCOTNTA TOL EIGAYEL YO TNV
deapevn| Tov vepol gtvan dapopn tov 50% yeyovog mov dgv Kavomolel TNV cuvBnKn Tov
&yovpe opicel yloo TV OLTOUOTN O100TKAGIO UE OTOTEAECUE TNV EUPAVIOT] TOL TUPUTAVE®
UNVOLLATOG.

o Form1 B MNOR & @ = X

apple

Tank_3_Volume

=

Ta_g[(_rjé(oﬂ\e Tank_2_Volume
Liquid_1_level Liquid_2_level Liquid_3_level
09383681 | m [110362 | m 1121685 | m
% [0 |l
. v
Hﬂ oo ToOrn | [y | FenTot o Opeator Ao

ns_Hist
Is_t

Signals_History
Tank_4_Vokme

0.4065441 m3 B

Modure_level

01295045 n

Ewoéva 5.8: Extéleon cuvtayng omyv owtdpat Asttovpyia

2V Topondve EIKOVO TOPOTNPOVUE TV SUSIKAGIN EKTELECNG II0G GLVTIOYNG GTNV OTOi0 O
xpNnomg £xetinmoet 50% mocotnTa vepol amd v TpadTn defapevn kot 50% mocoT T TOATOD
TOPTOKOAOD amd v dgvTeEPN de€aplevn e GTOYO TNV TAPAY®YR YVLOD TopToKoAto0.Onwmg
BAémovpe otV ovykekpévn mepintwon dev mapaPraletor kapio cuvOnKn amd avtég Tov
EYovpe opicel yuo TV aUTONATH ASIToVPYio TG SATOENG HE OTOTEAEGHO VO AELTOLPYODV
KOVOVIKG 01 AEKTPOPAVES T®V 2 TPMTOV SEEQUEVMOV LEXPL TO TEPLEYOLEVO TOVG VO YIVEL 1GO e
50% evad towtdypova AELTovpyel Kot 0 avadELTHPOS Yo TV OVAUEET TV 2 GUGTOTIKMV KoL
NV TOPAy®YN TOL TEAKOD mpoidvtoc. Emmiéov, pe v Ponbeia petpntov vroloyileton 1
afpoiotiky pon mov e&épyetor and Kabepio and avtés TG de&apevég eva ta pove. button wov
gtvol EveEPYOTOMIEVO OTO GUYKEKPILEVO GTASI0 TNG dtodukaciog ivarl ovtd Tov undevifovv
TOVG HeTPNTEG Kabmg emiong kot to button tov General_Stop g avtopatg Swdikacioc.
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a5 Form1

Tark_2_Volume

(13655 ] s

Tank_3 Volume
3521%5 | m3

Liqud_2_level

s | n

Liquid_3 level

[rass | m

IE RexTo 0 | [ | R o
i,

=

Cortrol_Panel

Tank_4 Volume

294817 | m3

Moture_evel

% 09389076 o

ﬂi "
===

Ewova 5.9: Tlopaymyn kot amobikevon tov Telkol Tpoidovog

270 6TAJ10 TNG SLUSKAGIOG TOL TEPLYPAPETOL OO TNV TOPATAVED EKOVOL EYEL TPOYHATOTOM OEL
N avapeln Tov 2 ouotatikdv mov {nmoinkav Yoo ™V mapoy®y YLpoD TOPTOKUAOD HE
ATOTELEGLAL VOL £XOVLLE EVEPYOTOMUEVT] TV NAEKTPOPAVA TNG SEEAEVIG TOV OVAOELTIPA YLt
™V GLAAOYT Kol amoBNKeVoN Tov TeEAMKOD TPoidvTog. EmmAiéov, 1 cuvolikn mocdTTO TOL
petypatog wov eEgpyeton amd Vv de&opevn KataypdeeTol Kabe otiyun pe v Pondeia tov
peTpn T mov vIoAoyilel v abpotoTikn por| 6TV ££060 ™G deapevic.
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5.3 MMopoayoyn avapelKTov YOOV HE avorloyieg Tov opileL 0 xEPI6THS 6TV
YEPOKIVTN AgrTovpYyia

a5 Forml

Tank_1_Volume

Tark_2_Volume Tank_3 Volume

Liquid_1_level Liquid 2 Jevel Liquid_3 level
04991319 | m 05872141 | m 1121665 | m
[0 J
.‘..
1567274 | g | Res.Tol_wat lﬁ ny |FesTotOmn | 0]y | Restotto
= 2

Cortrol_Panel
Tark_4_Volume

L Im
Mixure_level

0 m

Ewova 5.11: Atakomng oty BEon yelpokivng Aettovpyiog

Otav 0 mepiotpopikodc dakomg Ppioketor otny Bom TC YEPOKIvVITNG AEtTovpyiog e TIg
de€opevéC TV CLOTATIKAOV Vo Ny givar adeteg tote Tar button mov givon evepyomomuéva yio
™V ektédeon kdmolag cuvtayng eivon ta button mov pundeviCovv Toug petpnTég Ko Ol o
button gléyyov g yepokivnng Aettovpyiag pe e&aipeon to button exkiviong tov aviMdy ta
omoia ivar gvepyd povo Otav 1 de&apevn TV omoio, TPoPOdOTOVV EIval EVIEAMG ASEL.

8l Form! B NORY & @ o X

H20

Tank_1_Volume Tank_2_Volume:

1285165 | 3 m3

Liquid_1_level Liquid_2_level

4152708 ] m [sez141 ] m
ENif3

Tank_3_Volume:

s s

Liquid_3 level

[rzss | m

LL 0.2821094] 3 | Res_Tot_wat
er

I\.A
lﬁ@ R T | [T | Rt o
2 =

Tank_4_Volume
[0.2821094 | m3

Midure_level

0.07586111 m

| st i sioo [ st [l oo Y Siot | o0 I it ] v |

3 e B B3 B e

Ewodva 5.12: Xerpoxivntn emhoyn mocdm oG 0md rﬁv TPMOTN SEEAUEVN VIOl TNV EKTEAEDT] GLVTAYNG

370 614610 NG S1dIKOCING TOV TEPLYPAPETAL OO TV TOPOUTAVED EKOVO O YPNOTNG EMAEYEL
™mv % nocdmra mov entbupel omd v TpdTn de&apevi Tatdvtog to button Start wov
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aVTIOTOWYEL otV TTp®TN MAekTpoPdva, TO OmMoi0 OMWC TOPUTNPOVUE HE TO TATNUA TOL
TOVTOYPOVO OTEVEPYOTOIEITAL , Ko 1) TocotnNTe, ovt kabopileton péypt va matioel 1o
avtiotoyo button Stop ko va amevepyomomoet v tpdTn niektpofdava.ITopdAinia omme
PAEmovpe EEKIVA TNV KOTOUETPNOT) KOL O PETPTTNE TTOV VIOAOYILEL TNV 0OPOIGTIKY POT| Y10 TNV
wpotn Oefopevn.No onueimbel O6tL mpwv v ekkivion g TPMOTNG  TMAEKTPOPAvag
TPOUYLOTOTOUOMKE UNOEVIOUOC OA®V TOV LETPTTOV TNE dLUTOENG.

5l Form1

H20

apple

Tank_1_Volume Tank_2_Volume Tank_3_Volume

o550 | s ma
Liquid_1_level Liquid_2_level Liquid_3 _level

4

Operator_Actio
ns_Hist

0.5717101] 3 | Res_Tot_wat
i er

l ﬁ 0.7375408] 3 | Res_Tot Oran | [0.105658] 3 Ra,;cu«:
ge le
Y

=

Control_Panel

[1.839917 m3 ———
Maxure._level

0.5746935 m

Tark_4_Vokme

Ewodva 5.13: Xepoxivntn enthoyn mocodmtag and v tpitn deEapevi Yo TNV EKTELEGT] CUVTAYNG

2V Tapomave KOV 0 xpoTNG £xovias emAEEEL Yo TOGOTNTES Yo TIG 2 TPMTES deEOUEVES
emléyetl kot ™V % ToGOTNTO TOGOTNTA TOL EMOVLEL Y10t TOV TOATO PHAOL TTOL givar TO TPiTO
KaTd oe1Ppd GVETATIKO UE ToV 1010 aKPPADG TPOTO TOL TEPTYPAPTKE TPONYOLUEVAG.

i Form! B MNOR & 6@ - X

Tark_3_Volume
28752 | m3
Liqud_3 Jovel
08573158 | m
[0 |
- -
0571710 g | Res_Tot_wat lﬁ‘:ommg] my | ResTo O | [170653] g | FenTek o i
e % ™

Tark_4_Vokme

1 |2.400787 |5 —_—

Moture_level

07645818 o

Tank_2_Volume

550 | g

Liquid_2_level

e

%

Control_Panel

| s | [ s | E E3 e »
Ewodva 5.14: Xerpoxivnrtog €leyyog Tov mixer
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2y mopandve ewova mapotnpodue 0Tt TAéov o yepiotig tov SCADA éxel emhé€erl Tig %
nocoTNTEC TTOL emBupel amd kGOe de€apevn kot ToTdvTag to button Start wov avtiotoryei otov
OVAOELTNPO TPAYLOTOTOEITOL 1] AVAUEIEN TOV CLOTATIKOV Yo 660 ddoTnuo emtBvuel o

YEWPLOTNG UEXPL Va TToTnoel o d10¢ Tov to button Stop mov avtiotoryel oty dokonn g
Agrtovpyiag Tov avadevTnpa.

8 Form1

Tank_1_Volume Tark_2_Volume

0.5955643 | 3 1106311 m3

Liquid_1_level Liquid_2_level

s o sz ] m

Tank_3_Volume

o s

Liquid_3 level

oo | o

0.5717101| 3. Res_Tot_wat
er

0.7375408] 3 | Res_Tot Oran | [0.704393 | 5 | Res_Tot_Ap
ge

=

Cortrol_Panel
Tark_4_Volme

2231718 m

Midure_level

07107381 o

1

| ||.|| [

Ewdva 5.15: Xerpoxivntog EAeyyog g nhekTpoPivag Tov pelypatog

Onwg mapatnpodie amd TV TapATave EKOVO , ETELTO OO TNV OAOKANP®OT TNG AVALEIENG
TOV GLGTATIKOV TOL TEPLYPAPNKE TOPUTAVE TPOYUATOTOIEITAL 1) GLAAOYN Kot 1] orrobjKeELoN
TOV TOPOYOUEVOD UETYIOTOG OTOV O XEIPLOTHG TTathogl To button Start tng nAextpofavag tng
OeEapevic TOV OVOSELTNPO. LE OTOTEAECHO TNV EVEPYOMOINGN NG Kol TNV TOLTO(POVN
EVEPYOTOINGT TOV LETPNTH TTOL VIOAOYILEL TV GUVOAIKY] 0BPOICTIKY pon oL JEPYETAL OO
mv €Eodo g oefapevng tov petypotrog.H omevepyomoinom g mAektpoPdvag yiveton
TOTMOVTOG TO avTioToryo button Stop potig n de&apevn adeldoet EVIEADS.
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Kegpalaro 60: Xvpnepaocpoto

Zmv napodoa epyacio Topatnpioape Ot givar epikti 1 dnuovpyio evog low cost scada e
TNV XPNOT TNG OVTIKEWEVOSTPOPOVS YAMGGUG Tpoypoupatiopod C# kol g elevbepng
BPMobnkng S7.Net mov elvar katdAAnAn Yoo Propnyovicode eAeyKTég NG eToupeiog
Siemens.Mog 660nKe 1 SLuVOTOTNTO ETOTTELOG KOL YEPLGLOV TG TOPAYDYIKNG S10SIKAGTIOG KO
NG TPAYUOTOTOINGNG CLUVTAY®DV LE OVTOMOTN OAAG Kol pe yepokivntn Asttovpyio. H 6An
O10d1KaGio TAPOOTNG KOl EKPONG TV OEEAUEVDY GTNPIYTNKE KOTA KVPLO AOYO GTIV Agitovpyia
TV counter up kot counter down kabmg emiong kot oto clock memory byte mov dwabétet To
TIA Portal pue mv Bonbeio tov onoiov mpayuatonomdnke wia Tpoceyyion TG lodIKaciog
Yopic TV xpron avoroyikdv aodntmpiov micong odia kot yevikotepa hardware. Emumiéov,
TEPOL OO TNV EMOTTEIN KOl TOV XEPIGUO OT®E LapTUPd. Kot T0 1010 10 akpmviuto tov SCADA
UECM TNG OUYKEKPIUEVNG EPOPUOYNG WOG TOPEXETAL 1 OLVOTOTNTA OmOoONKEVONG Kot
Olyeipiong OA®mV TOV GNUATOV KOl TV EVEPYELMV TOV YXEPLOTH o€ pia Bdor dedopévov.Mia
UEALOVTIKY] ETEKTOCT] TNG EPAPUOYNG TOV TAPOVCIAGTNKE Ba umopovse va glvar 1 dlayeipion
Kot 1 ovalinon TV GNUATOV Vo, TPy patomoteitol Kot arnd nepiBdiiov Web kabmg eniong
Ko 1 YAomoinon g He mpaypatikd hardware yio v kGAvyn Tov TpayUaTiKOV ovoyKoV TG

Blounyaviag,.
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ITAPAPTHMA A : KQAIKAYX LADDER

Totally integrated
Automation Portal

TELIKH_DIPLWMATIKH_ERGASIA | PLC_1 [CPU 1214C DC/DC/Rly] | Pro-
gram blocks

Main [OB1]

Wuirmiber 1 Tyt
LD Rumibaerin SOATE
Tithe "Min Program Sweep T it
[Cyche)”
Family wisian 0.1 Usir-dhifirsed
[11]
Hars |Datatype  Defeull value Commnl
" Input
Initisl_Call Claa | nitial call of ths OB
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Network 4: WATER_LEVEL_ANIMATION_FOR_FILLING_WITH_PLUMPT
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Hetwork 11: ORANGE_LEVEL_ANIMATION_FOR_FILLING_WITH_FUKPZ
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Network 23: liquid_density_inside_mixer_calculation_both_for_awto,_and_manual (1.17 3.1)
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Network 23: Bquid_density_inside_mizer_caloulation_both_for_awto_and_manwal (2.173.1)
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Wetwork 23: liquid_density_inside_mixer_ralculation_both_for_auwto_and_manual (3.17 3.1)
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ITAPAPTHMA B : KQAIKAX CUSTOM SCADA

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Threading.Tasks;
using System.Windows.Forms;
using S7.Net;

using Microsoft.Data.SglClient;

namespace xaml
{
public partial class Forml : Form
{
public Forml ()
{
InitializeComponent () ;
}

int pos = 0;

private void selector btn Click(object sender, EventArgs e)
{
pos += 1;
if (pos == 1)
{
Bitmap bl = new
Bitmap (@"C:\Users\sakis\Desktop\AINIAQMATIKH AINAE\2.jpg");
selector btn.Image = Dbl;

using (var plc = new Plc (CpuType.S71200,
"127.0.0.1", 0, 1))

{

plc.Open() ;
plc.Write ("M288.4", true);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";

string sglQuery = "INSERT INTO Actions_ Data (Auto)
VALUES (QAuto)";

SglConnection con = new
SglConnection (connectionString) ;

con.Open () ;

SglCommand cmd = new SqglCommand (sglQuery, con);

var AutoParameter = new SqglParameter ("Auto",
System.Data.SqlDbType.DateTime) ;

AutoParameter.Value = DateTime.Now;

cmd.Parameters.Add (AutoParameter) ;

cmd.ExecuteNonQuery () ;

con.Close();

Manual Start pumpl.Enabled = false;
Manual Stop pumpl.Enabled = false;
Manual Start pump2.Enabled = false;
Manual Stop pump2.Enabled = false;
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Manual Start pump3.Enabled = false;
Manual Stop pump3.Enabled = false;
Manual Start mixer.Enabled = false;
Manual Stop mixer.Enabled = false;
Manual Start valvel.Enabled = false;
Manual Stop valvel.Enabled = false;
Manual_Start_valveZ.Enabled = false;
Manual_Stop_valveZ.Enabled false;
Manual_Start_valve3.Enabled false;
Manual_Stop_valve3.Enabled = false;
Manual Start valved4.Enabled = false;
Manual Stop valve4.Enabled= false;
Recipe btn.Enabled = false;

General Start.Enabled = true;

General Stop.Enabled= false;
requested water.Enabled = false;
requested orange.Enabled = false;
requested apple.Enabled = false;
Res Tot water.Enabled = true;
Res Tot Orange.Enabled = true;
Reset Tot Apple.Enabled = true;
Res Tot Mixer.Enabled = true;
Operator Actions History.Enabled = false;
Signals History.Enabled = false;
Auto Control Panel.Enabled = true;
Manual Control Panel.Enabled = false;
GroupBox Historical Data.Enabled = false;

}

else if (pos == 2)

{
Bitmap b2 = new

Bitmap (@"C:\Users\sakis\Desktop\AINAQMATIKH AINAE\3.jpg");

selector btn.Image = b2;

using (var plc = new Plc (CpuType.S71200,

"127.0.0.1", 0, 1))

{

plc.Open() ;
plc.Write ("M288.4", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sglQuery = "INSERT INTO
Actions_Data (Manual) VALUES (GManual)";

SglConnection con = new
SglConnection (connectionString) ;

con.Open () ;

SglCommand cmd = new SglCommand(sglQuery, con);

var ManualParameter = new SglParameter ("Manual",
System.Data.SglDbType.DateTime) ;

ManualParameter.Value = DateTime.Now;

cmd.Parameters.Add (ManualParameter) ;

cmd.ExecuteNonQuery () ;

con.Close ()

Manual Start pumpl.Enabled = true;
Manual Stop pumpl.Enabled = true;
Manual Start pumpZ.Enabled = true;
Manual Stop pumpZ2.Enabled = true;
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Manual Start pump3.Enabled = true;
Manual Stop pump3.Enabled = true;
Manual Start mixer.Enabled = true;
Manual Stop mixer.Enabled = true;
Manual Start valvel.Enabled = true;
Manual Stop valvel.Enabled = true;
Manual_Start_valveZ.Enabled = true;
Manual_Stop_valveZ.Enabled = true;
Manual_Start_valve3.Enabled = true;
Manual_Stop_valve3.Enabled = true;
Manual Start valve4.Enabled = true;
Manual Stop valve4.Enabled = true;
Recipe btn.Enabled = false;
General Start.Enabled = false;
General Stop.Enabled = false;
requested water.Enabled = false;
requested orange.Enabled = false;
requested apple.Enabled = false;
Res Tot water.Enabled = true;
Res Tot Orange.Enabled = true;
Reset Tot Apple.Enabled = true;
Res Tot Mixer.Enabled = true;
Operator Actions History.Enabled = false;
Signals History.Enabled = false;
Auto Control Panel.Enabled = false;
Manual Control Panel.Enabled = true;
GroupBox Historical Data.Enabled = false;

}

else if (pos == 3)

{
Bitmap b3 = new

Bitmap (@"C:\Users\sakis\Desktop\AINAQMATIKH AINAE\l.jpg");

selector btn.Image = Db3;

using (var plc = new Plc (CpuType.S71200,
"127.0.0.1", 0, 1))
{

plc.Open() ;
plc.Write ("M288.4", false);
pos = 0;
}
string connectionString = "Data Source=LAPTOP-

8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated

Security=True; TrustServerCertificate=True";
string sqglQuery = "INSERT INTO

Actions_Data (Buttons Off) VALUES (@Buttons Off)";
SglConnection con = new

SglConnection (connectionString) ;
con.Open () ;
SglCommand cmd = new SglCommand (sglQuery, con);
var Buttons OffParameter = new

SglParameter ("Buttons Off", System.Data.SqlDbType.DateTime) ;
Buttons OffParameter.Value = DateTime.Now;
cmd.Parameters.Add (Buttons OffParameter) ;
cmd.ExecuteNonQuery () ;
con.Close ()

Manual Start pumpl.Enabled = false;

Manual Stop pumpl.Enabled = false;
Manual Start pump2.Enabled = false;
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}

Manual Stop pumpZ2.Enabled =

Manual Start pump3.Enable

Manual Stop pump3.Enabled =

Manual Start mixer.Enable

Manual Stop mixer.Enabled =

Manual Start valvel.Enabl
Manual Stop valvel.Enable
Manual Start valveZ.Enabl
Manual Stop valveZ.Enable
Manual Start valve3.Enabl
Manual Stop valve3.Enable
Manual Start valve4.Enabl
Manual Stop valve4.Enable
Recipe btn.Enabled = fals
General Start.Enabled = f
General Stop.Enabled = fa
requested water.Enabled =
requested orange.Enabled

requested apple.Enabled =
Res Tot water.Enabled = f
Res Tot Orange.Enabled =

Reset Tot Apple.Enabled =
Res Tot Mixer.Enabled = f
Operator Actions History.
Signals History.Enabled =
Auto Control Panel.Enable
Manual Control Panel.Enab
GroupBox Historical Data.

SglConnection (connectionString) ;

SglParameter ("General Start",

con.Open () ;
SglCommand cmd = new SglComma
var General StartParameter =
System.Data
General StartParameter.Value
cmd.Parameters.Add (General St
cmd.ExecuteNonQuery () ;

con.Close() ;
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false;
false;
false;
false;
ed = false;
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false;
= false;
false;
alse;
false;
false;
alse;
Enabled =
true;
d = false;
led = false;
Enabled = true;

d =

d =

false;
false;
false;
false;
false;
false;
false;

true;

private void General Start Click(object sender, EventArgs
e)
{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1",
0, 1))
{
plc.Open();
plc.Write("M0.0", true);
plc.Write ("MO.0", false);
}
string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";
string sglQuery = "INSERT INTO
Actions_Data (General Start) VALUES (@General Start)";
SglConnection con = new

nd (sglQuery,
new
.SgqlDbType.DateTime) ;
= DateTime.Now;
artParameter) ;

con) ;



1))

Recipe btn.Enabled = true;
requested water.Enabled = true;
requested orange.Enabled = true;
requested apple.Enabled = true;
selector btn.Enabled = false;
General Start.Enabled = false;
General Stop.Enabled = true;

}

private void General Stop Click(object sender, EventArgs e)

{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

plc.Open () ;
plc.Write("M0.1", true);
plc.Write("M0.1", false);

}

string connectionString = "Data Source=LAPTOP-

8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sgqlQuery = "INSERT INTO

Actions_Data (General Stop) VALUES (@General Stop)";

SglConnection con = new

SglConnection (connectionString) ;

con.Open () ;
SglCommand cmd = new SglCommand (sglQuery, con);
var General StopParameter = new

SglParameter ("General Stop", System.Data.SglDbType.DateTime) ;

General StopParameter.Value = DateTime.Now;
cmd.Parameters.Add (General StopParameter);
cmd.ExecuteNonQuery () ;

con.Close();

Recipe btn.Enabled = false;
requested water.Enabled = false;
requested orange.Enabled = false;
requested apple.Enabled = false;
selector btn.Enabled = true;
General Start.Enabled = true;
}
private void Recipe btn Click(object sender, EventArgs e)
{
int a, b, ¢, 4, £, g, 1i;
int.TryParse (requested water.Text, out a);
int.TryParse (requested orange.Text, out b);

int.TryParse (tanklVolumepercentage.Text, out d);
int.TryParse (tank2Volumepercentage.Text, out f);
int.TryParse (tank3Volumepercentage.Text, out g);

(
(
int.TryParse (requested apple.Text, out c);
(
(

i=a+b+c;
if (i = 100 | requested water.Text == "" |
requested orange.Text == "" || requested apple.Text == "")
{
using (var plc = new Plc (CpuType.S71200,

"127.0.0.1", 0, 1))

{
plc.Open() ;
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plc.Write("MO.1", true);
plc.Write("M0.1", false);

}
MessageBox.Show ("Wrong Values!Please insert values
with sum=100 ,press General Start and start recipe button again");
General Start.Enabled = true;
Recipe btn.Enabled = true;
}
else if (a '= 50 || b > f || ¢ > g)
{
using (var plc = new Plc (CpuType.S71200,
"127.0.0.1", 0, 1))
{
plc.Open() ;
plc.Write ("MO.1", true);
plc.Write ("M0.1", false);

}

MessageBox.Show ("Wrong Values!Please check if
requested amount (%) of water is 50% and if the other two %$requested
amounts are less than or equal to the %$remaining amounts, then press
General Start and start recipe button again");

General Start.Enabled = true;

Recipe btn.Enabled = true;

else
{

using (var plc = new Plc (CpuType.S71200,
"127.0.0.1", 0, 1))

{

plc.Open() ;

string address = ("MW1l20");

object setpoint = requested water.Text;
setpoint =

Convert.ToUIntl6 (requested water.Text);
plc.Write (address, setpoint);
string addressl = ("MW1le60");
object setpointl = requested orange.Text;
setpointl =
Convert.ToUIntl6 (requested orange.Text);
plc.Write (addressl, setpointl);

string address2 = ("MW200");
object setpoint2 = requested apple.Text;
setpoint?2 =

Convert.ToUIntl6 (requested apple.Text);
plc.Write (address2, setpoint2);
plc.Write("M1.1", true);
plc.Write("M1.1", false);

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";

string sqglQuery = "INSERT INTO
Actions_Data (Recipe Start, requested water,requested orange,request
ed apple)
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VALUES (@Recipe Start,@requested water, @requested orange, frequested
_apple)";

SglConnection con = new

SglConnection (connectionString) ;
con.Open () ;
SglCommand cmd = new SglCommand (sglQuery, con);
var Recipe StartParameter = new

SglParameter ("Recipe Start", System.Data.SglDbType.DateTime) ;
Recipe StartParameter.Value = DateTime.Now;

cmd.Parameters.Add (Recipe StartParameter);

var requested waterParameter = new

SqlParameter ("requested water", System.Data.SglDbType.VarChar);
requested waterParameter.Value =

requested water.Text;
cmd.Parameters.Add (requested waterParameter) ;

var requested orangeParameter = new
SglParameter ("requested orange", System.Data.SqlDbType.VarChar);
requested orangeParameter.Value =
requested orange.Text;
cmd.Parameters.Add (requested orangeParameter) ;

var requested appleParameter = new

SqlParameter ("requested apple", System.Data.SqlDbType.VarChar);
requested appleParameter.Value =

requested apple.Text;
cmd.Parameters.Add (requested appleParameter) ;

cmd.ExecuteNonQuery () ;
con.Close();

General Stop.Enabled = true;

}
private void Res Tot water Click(object sender, EventArgs
e)

using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

plc.Open () ;
plc.Write ("M1.4", true);
plc.Write("M1.4", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";

string sglQuery = "INSERT INTO
Actions_ Data (Reset Tot water) VALUES (QReset Tot water)";
SglConnection con = new

SglConnection (connectionString) ;

con.Open () ;

SglCommand cmd = new SglCommand (sgqlQuery, con);

var Reset Tot waterParameter = new
SqglParameter ("Reset Tot water", System.Data.SglDbType.DateTime);
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Reset Tot waterParameter.Value = DateTime.Now;
cmd.Parameters.Add (Reset Tot waterParameter) ;
cmd.ExecuteNonQuery () ;

con.Close() ;

}

private void Res_Tot Orange Click(object sender, EventArgs

using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

plc.Open();
plc.Write("M4.3", true);
plc.Write("M4.3", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";

string sglQuery = "INSERT INTO
Actions_Data (Reset Tot orange) VALUES (GReset Tot orange)";

SglConnection con = new
SglConnection (connectionString) ;

con.Open () ;

SglCommand cmd = new SglCommand (sglQuery, con);

var Reset Tot orangeParameter = new
SglParameter ("Reset Tot orange", System.Data.SglDbType.DateTime);

Reset Tot orangeParameter.Value = DateTime.Now;

cmd.Parameters.Add (Reset Tot orangeParameter);
cmd.ExecuteNonQuery () ;
con.Close() ;

private void Reset Tot Apple Click (object sender, EventArgs

using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

plc.Open() ;
plc.Write ("M4.5", true);
plc.Write("M4.5", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";

string sglQuery = "INSERT INTO
Actions_Data(Reset Tot apple) VALUES (@Reset Tot apple)";

SglConnection con = new
SglConnection (connectionString) ;

con.Open () ;

SglCommand cmd = new SglCommand (sglQuery, con);

var Reset Tot appleParameter = new
SglParameter ("Reset Tot apple", System.Data.SqlDbType.DateTime);

Reset Tot appleParameter.Value = DateTime.Now;

cmd.Parameters.Add (Reset Tot appleParameter);
cmd.ExecuteNonQuery () ;
con.Close();
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private void Res Tot Mixer Click(object sender, EventArgs

using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

plc.Open () ;
plc.Write ("M5.6", true);
plc.Write("M5.6", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";

string sglQuery = "INSERT INTO
Actions_Data(Reset Tot mixer) VALUES (@Reset Tot mixer)";
SglConnection con = new

SglConnection (connectionString) ;
con.Open () ;
SglCommand cmd = new SglCommand (sglQuery, con);

var Reset Tot mixerParameter = new
SqglParameter ("Reset Tot mixer", System.Data.SglDbType.DateTime);
Reset Tot mixerParameter.Value = DateTime.Now;

cmd.Parameters.Add (Reset Tot mixerParameter);
cmd.ExecuteNonQuery () ;
con.Close() ;

private void timerl Tick(object sender, EventArgs e)
{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))
{
plc.Open () ;
string address = ("MW90");
object result = plc.Read(address);
tanklVolumepercentage.Text = string.Format ("{0}",
result.ToString());

userControlll.value =
Intl6.Parse (tanklVolumepercentage.Text);
userControlll.changeValue() ;

var
resultl=((uint)plc.Read("MD106")) .ConvertToFloat ()
tankl Height.Text = resultl.ToString();

var result2 =
((uint)plc.Read("MD110")) .ConvertToFloat () ;
tanklVolume.Text = result2.ToString();

var resultb =
((uint)plc.Read("MD132")) .ConvertToFloat () ;
flow total water.Text = result5.ToString();

bool result6 = (bool)plc.Read("Q0.0");

if (result6 == true)

{
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pumpl.Imagelocation =
@"C:\Users\sakis\Desktop\AINAQMATIKH AINAE\pump greenn.jpg";

}
else
{
pumpl . ImagelLocation =
@"C:\Users\sakis\Desktop\AINIAQMATIKH AINAE\Horizontal pump

(right) .jpg";

}
bool result7 = (bool)plc.Read("Q0.1");
if (result7 == true)
{
electrovalvel.ImageLocation =
@"C:\Users\sakis\Desktop\AINIAQMATIKH AINAE\electrovalve on.Jjpg";

}

else

{
electrovalvel.ImagelLocation =
@"C:\Users\sakis\Desktop\AINAQMATIKH AINAE\Control valve -
vertical.jpg";

string addressl = ("MW158");
object resultlO = plc.Read(addressl);
tank2Volumepercentage.Text = string.Format ("{0}",

resultl0.ToString()) ;
userControll2.value =
Intl6.Parse (tank2Volumepercentage.Text) ;
userControll2.changeValue () ;

var result8 =
((uint)plc.Read ("MD150")) .ConvertToFloat () ;
tank2Volume.Text = result8.ToString();

var result9 =
((uint)plc.Read ("MD146")) .ConvertToFloat () ;
tank2 Height.Text = result9.ToString();

var resultl9 =
((uint)plc.Read ("MD172")) .ConvertToFloat () ;
flow total orange.Text = resultl9.ToString();

bool resultll = (bool)plc.Read("Q0.2");
if (resultll == true)
{

pump?2 . ImagelLocation =
@"C:\Users\sakis\Desktop\AINAQMATIKH AINAE\pump greenn.jpg";

}

else

{

pump?.ImagelLocation =
@"C:\Users\sakis\Desktop\AINIAQMATIKH AINAE\Horizontal pump
(right) .jpg";
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bool resultl2 = (bool)plc.Read("Q0.3");
if (resultl2 == true)
{
electrovalve2.ImageLocation =
@"C:\Users\sakis\Desktop\AINAQMATIKH AIlAE\electrovalve on.jpg";

}
else
{
electrovalve2.ImagelLocation =
@"C:\Users\sakis\Desktop\AINAQMATIKH AINAE\Control valve -
vertical.jpg";

string address?2 ("MWw198") ;
object resultl5 = plc.Read(address2);
tank3Volumepercentage.Text = string.Format ("{0}",
resultl5.ToString()) ;
userControll3.value =
Intl6.Parse (tank3Volumepercentage.Text);
userControll3.changeValue () ;

var resultl3 =
((uint)plc.Read("MD186")) .ConvertToFloat () ;
tank3 Height.Text = resultl3.ToString();

var resultld =
((uint)plc.Read("MD190")) .ConvertToFloat () ;
tank3Volume.Text = resultld4d.ToString() ;

var result20 =
((uint)plc.Read ("MD212")) .ConvertToFloat () ;
flow _total apple.Text = result20.ToString();

bool resultl6 = (bool)plc.Read("Q0.4");
if (resultl6 == true)
{
pump3. ImagelLocation =
@"C:\Users\sakis\Desktop\AINIAQMATIKH AINAE\pump greenn.jpg";

}
else
{
pump3.Imagelocation =
@"C:\Users\sakis\Desktop\AININQMATIKH AINAE\Horizontal pump
(right) .jpg";

bool resultl7 = (bool)plc.Read ("Q0.5");
if (resultl7 == true)
{
electrovalve3.ImagelLocation =
@"C:\Users\sakis\Desktop\AINAQMATIKH AINAE\electrovalve on.jpg";
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else
{
electrovalve3d.ImageLocation =
@"C:\Users\sakis\Desktop\AINAQMATIKH AINAE\Control valve -
vertical.jpg";

var result2l =
((uint)plc.Read ("MD250")) .ConvertToFloat () ;
tank4 Height.Text = result2l.ToString();

var result22 =
((uint)plc.Read ("MD254")) .ConvertToFloat () ;
tank4Volume.Text = result22.ToString() ;

string address3 ("MW266") ;
object result23 = plc.Read(address3);
tank4Volumepercentage.Text = string.Format ("{0}",
result23.ToString()) ;
userControlléd.value =
Intl6.Parse (tank4Volumepercentage.Text);
userControll4.changeValue () ;

bool resultl8 = (bool)plc.Read("Q0.6");
if (resultl8 == true)
{

mixer.ImagelLocation =
@"C:\Users\sakis\Desktop\AINIAQMATIKH AINAE\mixer on.jpg";

}

else

{

mixer.ImagelLocation =
@"C:\Users\sakis\Desktop\AIIIAQMATIKH AINAE\3-D Mixer.jpg";

bool result24 = (bool)plc.Read("Q0.7");
if (result24 == true)
{
electrovalved4.ImagelLocation =
@"C:\Users\sakis\Desktop\AINAQMATIKH AINAE\electrovalve on.jpg";

}

else

{

electrovalved.Imagelocation =
@"C:\Users\sakis\Desktop\AINIAQMATIKH AINAE\Control valve -
vertical.jpg";

var result25 =
((uint)plc.Read ("MD280")) .ConvertToFloat () ;
flow total mixture.Text = result25.ToString();
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string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";

string sglQuery = "INSERT INTO
Signals_Data (Date_ Time, tankl volume, tankl volpercent, tankl height,
tankl flow,tank2 volume, tank2 volpercent,tank2 height,tank2 flow,t
ank3 volume, tank3 volpercent, tank3 height, tank3 flow, tank4 volume,
tank4 volpercent, tank4 height, tank4 flow,pumpl, pump2, pump3,mixer, v
alvel,valve2,valve3,valved)
VALUES (@Date Time,@tankl volume,@tankl volpercent,@tankl height, @t
ankl flow,@tank2 volume,@tank2 volpercent,@tank2 height,@tank2 flo
w,@tank3 volume,@tank3 volpercent,@tank3 height,@tank3 flow, @tank4
_volume, @tankd4 volpercent, @tank4 height,@tank4 flow, @pumpl, Gpump2,
Qpump3, @mixer, @valvel, @valve?2, @valve3, @valved)";

SglConnection con = new
SglConnection (connectionString) ;
con.Open () ;

SglCommand cmd = new SqglCommand (sglQuery, con);

var Date TimeParameter = new
SqlParameter ("Date Time", System.Data.SqlDbType.DateTime);

Date TimeParameter.Value= DateTime.Now;

cmd.Parameters.Add (Date TimeParameter);

var tankl volumeParameter = new
SqlParameter ("tankl volume", System.Data.SqglDbType.VarChar);

tankl volumeParameter.Value = tanklVolume.Text;

cmd.Parameters.Add (tankl volumeParameter);

var tankl volumepercentageParameter = new
SglParameter ("tankl volpercent", System.Data.SqlDbType.VarChar);

tankl volumepercentageParameter.Value =
tanklVolumepercentage.Text;

cmd.Parameters.Add (tankl volumepercentageParameter);
var tankl heightParameter = new
SglParameter ("tankl height", System.Data.SglDbType.VarChar);
tankl heightParameter.Value = tankl Height.Text;
cmd.Parameters.Add (tankl heightParameter);
var tankl flowParameter = new
SqglParameter ("tankl flow", System.Data.SqlDbType.VarChar);
tankl flowParameter.Value = flow total water.Text;
cmd.Parameters.Add (tankl flowParameter) ;

var tank2 volumeParameter = new
SglParameter ("tank2 volume", System.Data.SglDbType.VarChar);

tank2 volumeParameter.Value = tank2Volume.Text;

cmd.Parameters.Add (tank2 volumeParameter) ;

var tank2 volumepercentageParameter = new
SqglParameter ("tank2 volpercent", System.Data.SglDbType.VarChar);

tank2 volumepercentageParameter.Value =
tank2Volumepercentage.Text;

cmd.Parameters.Add (tank2 volumepercentageParameter) ;
var tank2 heightParameter = new
SglParameter ("tank2 height", System.Data.SqglDbType.VarChar);
tank2 heightParameter.Value = tank2 Height.Text;
cmd.Parameters.Add (tank2 heightParameter);
var tank2 flowParameter = new
SqlParameter ("tank2 flow", System.Data.SqlDbType.VarChar);
tank2 flowParameter.Value = flow total orange.Text;
cmd.Parameters.Add (tank2 flowParameter) ;
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var tank3 volumeParameter = new
SglParameter ("tank3 volume", System.Data.SqglDbType.VarChar);

tank3 volumeParameter.Value = tank3Volume.Text;

cmd.Parameters.Add (tank3 volumeParameter) ;

var tank3 volumepercentageParameter = new
SqlParameter ("tank3 volpercent", System.Data.SglDbType.VarChar);

tank3 volumepercentageParameter.Value =
tank3Volumepercentage.Text;

cmd.Parameters.Add (tank3 volumepercentageParameter);
var tank3 heightParameter = new
SqglParameter ("tank3 height", System.Data.SqglDbType.VarChar);
tank3 heightParameter.Value = tank3 Height.Text;
cmd.Parameters.Add (tank3 heightParameter);
var tank3 flowParameter = new
SglParameter ("tank3 flow", System.Data.SglDbType.VarChar);
tank3 flowParameter.Value = flow total apple.Text;
cmd.Parameters.Add (tank3 flowParameter) ;

var tank4 volumeParameter = new
SglParameter ("tank4 volume", System.Data.SqlDbType.VarChar);

tank4 volumeParameter.Value = tank4Volume.Text;

cmd.Parameters.Add (tank4 volumeParameter) ;

var tank4 volumepercentageParameter = new
SqlParameter ("tank4 volpercent", System.Data.SqlDbType.VarChar);

tank4 volumepercentageParameter.Value =
tank4Volumepercentage.Text;

cmd.Parameters.Add (tank4 volumepercentageParameter);
var tank4 heightParameter = new
SqlParameter ("tank4 height", System.Data.SglDbType.VarChar);
tank4 heightParameter.Value = tank4 Height.Text;
cmd.Parameters.Add (tank4 heightParameter);
var tank4 flowParameter = new
SqlParameter ("tank4 flow", System.Data.SqlDbType.VarChar);
tank4 flowParameter.Value
flow total mixture.Text;
cmd.Parameters.Add (tankd4 flowParameter) ;

var pumplParameter = new SqglParameter ("pumpl",
System.Data.SglDbType.VarChar) ;
pumplParameter.Value = resulté6;

cmd.Parameters.Add (pumplParameter) ;

var pumpZ2Parameter = new SqglParameter ("pump2",
System.Data.SqglDbType.VarChar) ;

pump2Parameter.Value = resultll;

cmd.Parameters.Add (pump2Parameter) ;

var pump3Parameter = new SqglParameter ("pump3",
System.Data.SglDbType.VarChar) ;

pump3Parameter.Value = resultlé6;

cmd.Parameters.Add (pump3Parameter) ;

var mixerParameter = new SglParameter ("mixer",
System.Data.SqlDbType.VarChar) ;
mixerParameter.Value = resultl8;

cmd.Parameters.Add (mixerParameter) ;
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var valvelParameter = new SglParameter ("valvel",
System.Data.SqlDbType.VarChar) ;

valvelParameter.Value = result7;

cmd.Parameters.Add (valvelParameter);

var valve2Parameter = new SglParameter ("valve2",
System.Data.SqlDbType.VarChar) ;

valve2Parameter.Value = resultl?2;

cmd.Parameters.Add (valve2Parameter) ;

var valve3Parameter = new SglParameter ("valve3",
System.Data.SglDbType.VarChar) ;
valve3Parameter.Value = resultl7;

cmd.Parameters.Add (valve3Parameter);

var valved4Parameter = new SglParameter ("valved",
System.Data.SqglDbType.VarChar) ;
valvedParameter.Value = result24;

cmd.Parameters.Add (valved4dParameter) ;

cmd.ExecuteNonQuery () ;
con.Close();

&&
&&

&&

if (pos == 1 && resultl8 == true || pos == 1
result24 == true| | pos==1 && resulto6==true || pos==1
resultll==true || pos==1 && resultl6==true)

{

selector btn.Enabled = false;
Recipe btn.Enabled = false;

}

else 1if (pos == 1 && resultl8 == false
tank4Volumepercentage.Text == "0")

{

selector btn.Enabled = true;
Recipe btn.Enabled = true;

}

else if( pos == 0 || pos == 3 || pos == 2 &&
tanklVolumepercentage.Text == "0" && tank2Volumepercentage.Text ==
"0" && tank3Volumepercentage.Text == "0" &&
tank4Volumepercentage.Text == "0")

{

selector btn.Enabled = true;

}

else

{

selector btn.Enabled = false;

}

if (pos==2 && tanklVolumepercentage.Text == "0")

{

Manual Start pumpl.Enabled = true;

}

else

{

Manual Start pumpl.Enabled = false;
}
if (pos == 2 && tank2Volumepercentage.Text == "0")

{
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Manual Start pump2.Enabled = true;
}

else

{
Manual Start pump2.Enabled = false;

if (pos == 2 && tank3Volumepercentage.Text == "0")
{

Manual Start pump3.Enabled true;

}
else

{
Manual Start pump3.Enabled = false;

private void Manual Start pumpl Click(object sender,
EventArgs e)
{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1",
0, 1))

plc.Open () ;
plc.Write ("M284.0", true);
plc.Write ("M284.0", false);

}
string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";
string sglQuery = "INSERT INTO
Actions_ Data(start pumpl) VALUES (@start pumpl)";
SglConnection con = new
SglConnection (connectionString) ;
con.Open () ;
SglCommand cmd = new SglCommand (sqlQuery, con);
var start pumplParameter = new
SqglParameter ("start pumpl", System.Data.SglDbType.DateTime);
start pumplParameter.Value = DateTime.Now;
cmd.Parameters.Add (start pumplParameter);
cmd.ExecuteNonQuery () ;
con.Close();

private void Manual Stop pumpl Click(object sender,
EventArgs e)

{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))
plc.Open () ;

plc.Write ("M284.1", true);
plc.Write("M284.1", false);
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string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";

string sglQuery = "INSERT INTO
Actions_Data(stop pumpl) VALUES (@stop_ pumpl)";
SglConnection con = new

SglConnection (connectionString) ;
con.Open () ;

SglCommand cmd = new SqglCommand (sglQuery, con);

var stop pumplParameter = new
SqlParameter ("stop pumpl", System.Data.SqglDbType.DateTime);

stop pumplParameter.Value = DateTime.Now;

cmd.Parameters.Add (stop pumplParameter);
cmd.ExecuteNonQuery () ;
con.Close();

private void Manual Start pump2 Click(object sender,

EventArgs e)

{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))

plc.Open () ;
plc.Write ("M284.2", true);
plc.Write("M284.2", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";

string sglQuery = "INSERT INTO
Actions_Data (start pump2) VALUES (@start pump2)";

SglConnection con = new
SglConnection (connectionString) ;

con.Open () ;

SglCommand cmd = new SqglCommand (sglQuery, con);
var start pumpZ2Parameter = new

SqlParameter ("start pump2", System.Data.SglDbType.DateTime);
start pump2Parameter.Value = DateTime.Now;
cmd.Parameters.Add (start pump2Parameter);
cmd.ExecuteNonQuery () ;
con.Close() ;

private void Manual Stop pump2 Click(object sender,

EventArgs e)

{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))

plc.Open();
plc.Write ("M284.3", true);
plc.Write("M284.3", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";
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string sglQuery = "INSERT INTO Actions Data (stop pump2)
VALUES (@stop_ pump2)";

SglConnection con
SglConnection (connectionString) ;

con.Open () ;

SglCommand cmd = new SglCommand (sgqlQuery, con);

var stop pump2Parameter = new
SglParameter ("stop pump2", System.Data.SglDbType.DateTime);

stop pump2Parameter.Value = DateTime.Now;

cmd.Parameters.Add (stop pumpZ2Parameter) ;

cmd.ExecuteNonQuery () ;

con.Close();

= new

private void Manual Start pump3 Click (object sender,

EventArgs e)
{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))

plc.Open() ;
plc.Write ("M284.4", true);
plc.Write ("M284.4", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sglQuery = "INSERT INTO
Actions_Data(start pump3) VALUES (@start pump3)";
SglConnection con = new

SglConnection (connectionString) ;
con.Open () ;
SglCommand cmd = new SqglCommand (sglQuery, con);

var start pump3Parameter = new
SglParameter ("start pump3", System.Data.SqlDbType.DateTime) ;

start pump3Parameter.Value = DateTime.Now;

cmd.Parameters.Add (start pump3Parameter);

cmd.ExecuteNonQuery () ;

con.Close() ;

private void Manual Stop pump3 Click(object sender,

EventArgs e)
{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))

plc.Open () ;
plc.Write ("M284.5", true);
plc.Write ("M284.5", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sglQuery = "INSERT INTO Actions Data (stop pump3)
VALUES (@stop_ pump3)";

SglConnection
SglConnection (connectionString) ;

con = new
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con.Open () ;
SglCommand cmd = new SglCommand (sglQuery, con);

var stop_pump3Parameter = new
SglParameter ("stop pump3", System.Data.SglDbType.DateTime);

stop _pump3Parameter.Value = DateTime.Now;

cmd.Parameters.Add (stop_ pump3Parameter);

cmd.ExecuteNonQuery () ;

con.Close() ;

private void Manual Start valvel Click(object sender,

EventArgs e)

{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))

plc.Open () ;
plc.Write ("M284.6", true);
plc.Write ("M284.6", false);

}
string connectionString = "Data Source=LAPTOP-

8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sglQuery = "INSERT INTO
Actions_ Data(start valvel) VALUES(@start valvel)";
SglConnection con = new

SglConnection (connectionString) ;
con.Open () ;
SglCommand cmd = new SglCommand (sgqlQuery, con);
var start valvelParameter = new
SqlParameter ("start valvel", System.Data.SqglDbType.DateTime) ;
start valvelParameter.Value = DateTime.Now;
cmd.Parameters.Add (start valvelParameter) ;
cmd.ExecuteNonQuery () ;
con.Close();

Manual Start valvel.Enabled = false;

private void Manual Stop valvel Click(object sender,

EventArgs e)
{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))

plc.Open() ;
plc.Write ("M284.7", true);
plc.Write ("M284.7", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sglQuery = "INSERT INTO
Actions_Data(stop valvel) VALUES (@stop valvel)";

SglConnection con = new
SglConnection (connectionString) ;

con.Open () ;

SglCommand cmd = new SglCommand (sgqlQuery, con);
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var stop valvelParameter = new
SqglParameter ("stop valvel", System.Data.SqglDbType.DateTime);

stop _valvelParameter.Value = DateTime.Now;

cmd.Parameters.Add (stop_valvelParameter);

cmd.ExecuteNonQuery () ;

con.Close();

private void Manual Start valve2 Click(object sender,

EventArgs e)
{

using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))

plc.Open () ;
plc.Write ("M285.0", true);
plc.Write ("M285.0", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sqlQuery = "INSERT
Actions_Data(start valve2) VALUES (@start valve2)";
SglConnection con =

SglConnection (connectionString) ;
con.Open () ;
SglCommand cmd = new SglCommand (sglQuery, con);
var start valveZ2Parameter = new

SglParameter ("start valve2", System.Data.SglDbType.DateTime) ;

start valveZParameter.Value = DateTime.Now;
cmd.Parameters.Add (start valveZParameter) ;
cmd.ExecuteNonQuery () ;

con.Close() ;

Manual Start valve2.Enabled = false;

private void Manual Stop valveZ Click(object sender,

EventArgs e)
{

INTO

new

using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))

plc.Open () ;
plc.Write ("M285.1", true);
plc.Write ("M285.1", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sglQuery = "INSERT
Actions_ Data (stop valve2) VALUES (@stop valve2)";
SglConnection con =

SglConnection (connectionString) ;

con.Open () ;
SglCommand cmd = new SglCommand (sglQuery, con);
var stop valveZParameter = new

SqglParameter ("stop valve2", System.Data.SglDbType.DateTime);
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stop valve2Parameter.Value = DateTime.Now;
cmd.Parameters.Add (stop valve2Parameter);
cmd.ExecuteNonQuery () ;

con.Close();

private void Manual Start valve3 Click (object sender,

EventArgs e)
{

using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))

plc.Open();
plc.Write ("M285.2", true);
plc.Write ("M285.2", false);

}
string connectionString = "Data Source=LAPTOP-

8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";

string sgqlQuery = "INSERT
Actions_Data(start valve3) VALUES (@start valve3)";

SglConnection con =
SglConnection (connectionString) ;

con.Open () ;

SglCommand cmd = new SglCommand (sglQuery, con);

var start valve3Parameter = new

SglParameter ("start valve3", System.Data.SqglDbType.DateTime) ;

start valve3Parameter.Value = DateTime.Now;
cmd.Parameters.Add (start valve3Parameter) ;
cmd.ExecuteNonQuery () ;

con.Close();

Manual_Start_valve3.Enabled = false;

private void Manual Stop valve3 Click(object sender,

EventArgs e)
{

INTO

new

using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))

plc.Open () ;
plc.Write ("M285.3", true);
plc.Write ("M285.3", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";

string sglQuery = "INSERT
Actions_Data (stop_valve3) VALUES (@stop valve3)";
SglConnection con =

SglConnection (connectionString) ;
con.Open () ;
SglCommand cmd = new SqglCommand (sglQuery, con);
var stop valve3Parameter = new
SqglParameter ("stop valve3", System.Data.SglDbType.DateTime) ;
stop_valve3Parameter.Value = DateTime.Now;
cmd.Parameters.Add (stop_valve3Parameter) ;
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cmd.ExecuteNonQuery () ;
con.Close();

private void Manual Start mixer Click(object sender,

EventArgs e)
{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))

plc.Open();
plc.Write ("M285.4", true);
plc.Write("M285.4", false);

}
string connectionString = "Data Source=LAPTOP-

8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sgqlQuery = "INSERT INTO
Actions Data(start mixer) VALUES (@start mixer)";

SglConnection con = new
SglConnection (connectionString) ;

con.Open () ;

SglCommand cmd = new SglCommand (sglQuery, con);

var Start_mixerParameter = new
SglParameter ("start mixer", System.Data.SglDbType.DateTime);

start mixerParameter.Value = DateTime.Now;

cmd.Parameters.Add (start mixerParameter);
cmd.ExecuteNonQuery () ;
con.Close();

private void Manual Stop mixer Click (object sender,

EventArgs e)

{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))

plc.Open();
plc.Write ("M285.5", true);
plc.Write ("M285.5", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";

string sglQuery = "INSERT INTO Actions Data (stop mixer)
VALUES (@stop mixer)";

SglConnection con = new
SglConnection (connectionString) ;

con.Open () ;

SglCommand cmd = new SglCommand (sgqlQuery, con);

var stop mixerParameter = new
SqglParameter ("stop mixer", System.Data.SglDbType.DateTime);

stop mixerParameter.Value = DateTime.Now;

cmd.Parameters.Add (stop mixerParameter);
cmd.ExecuteNonQuery () ;
con.Close() ;
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private void Manual Start valved4 Click(object sender,
EventArgs e)

{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))

plc.Open () ;
plc.Write ("M285.6", true);
plc.Write ("M285.6", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sglQuery = "INSERT INTO
Actions_Data(start mixer valve4) VALUES(@start mixer valved)";
SglConnection con = new

SglConnection (connectionString) ;
con.Open () ;
SglCommand cmd = new SglCommand (sglQuery, con);
var start mixer valved4Parameter = new
SglParameter ("start mixer valve4d",
System.Data.SglDbType.DateTime) ;
start mixer valved4Parameter.Value = DateTime.Now;
cmd.Parameters.Add (start mixer valve4Parameter);
cmd.ExecuteNonQuery () ;
con.Close() ;

private void Manual Stop valve4 Click(object sender,
EventArgs e)

{
using (var plc = new Plc(CpuType.S71200, "127.0.0.1",

0, 1))

plc.Open () ;
plc.Write ("M285.7", true);
plc.Write ("M285.7", false);

}

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

string sglQuery = "INSERT INTO
Actions Data(stop mixer valve4) VALUES (@stop mixer valved)";

SglConnection con = new
SglConnection (connectionString) ;

con.Open () ;

SglCommand cmd = new SglCommand (sgqlQuery, con);

var stop mixer valve4Parameter = new
SglParameter ("stop mixer valved4", System.Data.SglDbType.DateTime);

stop mixer valved4Parameter.Value = DateTime.Now;

cmd.Parameters.Add (stop mixer valved4Parameter);
cmd.ExecuteNonQuery () ;
con.Close() ;

if (tank4Volumepercentage.Text == "0")

{

Manual Start valvel.Enabled = true;
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Manual Start valveZ2.Enabled
Manual Start valve3.Enabled

true;
true;

//communication with sqgl

private void Operator Actions History Click(object sender,
EventArgs e)

{
historical Data manual Screen.Show();
EXIT.Show () ;
dataGridViewl.Show () ;
dateTimePickerl.Show () ;
dateTimePicker2.Show () ;
Search Actions.Show ()
Search Signals.Hide();
dataGridview2.Hide () ;

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True; TrustServerCertificate=True";

SglConnection con = new
SglConnection (connectionString) ;

con.Open () ;

SglDataAdapter sglDa = new SglDataAdapter ("SELECT * from
Actions_Data", con);

DataTable dtbl = new DataTable();

sgqlDa.Fill (dtbl);

dataGridviewl.DataSource = dtbl;

con.Close();

}

private void Signals History Click (object sender, EventArgs

historical Data manual Screen.Show () ;
EXIT.Show () ;

dataGridView2.Show () ;
dateTimePickerl.Show () ;
dateTimePicker2.Show () ;

Search Signals.Show();
dataGridviewl.Hide () ;

Search Actions.Hide();

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";

SglConnection con = new
SglConnection (connectionString) ;

con.Open () ;

SglDataAdapter sglDa = new SglDataAdapter ("SELECT * from
Signals_Data", con);

DataTable dtbl = new DataTable();

sgqlDa.Fill (dtbl);

dataGridView?2 .DataSource = dtbl;

con.Close() ;

private void Forml Load(object sender, EventArgs e)

{
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private void EXIT Click (object sender,

{

Manual Start pumpl.Enabled = false;
Manual Stop pumpl.Enabled = false;
Manual Start pumpZ2.Enabled = false;
Manual Stop pump2.Enabled = false;
Manual Start pump3.Enabled = false;
Manual Stop pump3.Enabled = false;
Manual_Start_mixer.Enabled = false;
Manual_Stop_mixer.Enabled = false;
Manual Start valvel.Enabled = false;
Manual Stop valvel.Enabled = false;
Manual Start valveZ2.Enabled = false;
Manual Stop valveZ.Enabled = false;
Manual Start valve3.Enabled = false;
Manual Stop valve3.Enabled = false;
Manual Start valved.Enabled = false;
Manual Stop valve4.Enabled = false;
Recipe btn.Enabled = false;
General Start.Enabled = false;
General Stop.Enabled = false;
requested water.Enabled = false;
requested orange.Enabled = false;
requested apple.Enabled = false;
Res Tot water.Enabled = false;
Res Tot Orange.Enabled = false;
Reset Tot Apple.Enabled = false;
Res Tot Mixer.Enabled = false;
historical Data manual Screen.Hide();
EXIT.Hide () ;
dataGridviewl.Hide ()
dataGridView2.Hide () ;
dateTimePickerl.Hide ()
e
(

dateTimePicker2.Hide () ;
Search Signals.Hide();
Search Actions.Hide();

Operator Actions History.Enabled = true;
Signals History.Enabled = true;

historical Data manual Screen.Hide();
EXIT.Hide () ;

dataGridviewl.Hide () ;
dataGridview2.Hide () ;
dateTimePickerl.Hide () ;
dateTimePicker2.Hide () ;

Search Signals.Hide();

Search Actions.Hide();

private void Search Signals Click(object sender,

EventArgs e)

EventArgs

e)

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated

Security=True;TrustServerCertificate=True";
SglConnection con
SglConnection (connectionString) ;
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con.Open () ;
SglDataAdapter sglDa = new SglDataAdapter ("SELECT *

from Signals Data where Date Time between '" +
dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
|'l|', Con);

DataSet ds = new DataSet () ;

sglDa.Fill (ds, "Signals Data");
dataGridview2.DataSource = ds.Tables["Signals Data"];
con.Close() ;

private void Search Actions Click(object sender, EventArgs
e)

string connectionString = "Data Source=LAPTOP-
8VI576LNR\\SQLEXPRESS; Initial Catalog=storage;Integrated
Security=True;TrustServerCertificate=True";

SglConnection con = new
SglConnection (connectionString) ;

con.Open () ;

SglDataAdapter sglDa = new SglDataAdapter ("SELECT *

from Actions Data where Auto between '" +
dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "'
or Manual between '" + dateTimePickerl.Value.ToString("yyyy—- MM-
dd HH: mm:ss") + "' And '" + dateTimePicker2.Value.ToString ("yyyy-—
MM- dd HH: mm:ss") + "'or Buttons Off between '" +
dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And

'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or start pumpl between '" +

dateTimePickerl.Value.ToString ("yyyy—- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or stop pumpl between '" + dateTimePickerl.Value.ToString("yyyy-
MM- dd HH: mm:ss") + "' And '" +
dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "'or
start pump2 between '" + dateTimePickerl.Value.ToString("yyyy- MM-
dd HH: mm:ss") + "' And '" + dateTimePicker2.Value.ToString("yyyy-—
MM- dd HH: mm:ss") + "'or stop pump2 between '" +
dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And

'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or start pump3 between '" +

dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or stop pump3 between '" + dateTimePickerl.Value.ToString("yyyy-
MM- dd HH: mm:ss") + "' And '"" +
dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "'or
start valvel between '" + dateTimePickerl.Value.ToString("yyyy-
MM- dd HH: mm:ss") + "' And '" +
dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "'or
stop_valvel between '" + dateTimePickerl.Value.ToString("yyyy- MM-
dd HH: mm:ss") + "' And '" + dateTimePicker2.Value.ToString ("yyyy-—
MM- dd HH: mm:ss") + "'or start valve2 between '" +
dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or stop valveZ between '" +
dateTimePickerl.Value.ToString ("yyyy—- MM- dd HH: mm:ss") + "' And

'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or start valve3 between '" +
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dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or stop valve3d between '" +
dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or start mixer between '" +

dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or stop mixer between '" + dateTimePickerl.Value.ToString("yyyy-
MM- dd HH: mm:ss") + "' And '" +

dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "'or
start mixer valve4 between '" +
dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString("yyyy- MM- dd HH: mm:ss") +
"'or stop mixer valve4 between '" +
dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or General Start between '" +

dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or General Stop between '" +
dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or Recipe Start between '" +
dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or Reset Tot water between '" +
dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or Reset Tot orange between '" +
dateTimePickerl.Value.ToString ("yyyy—- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or Reset Tot apple between '" +
dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString ("yyyy- MM- dd HH: mm:ss") +
"'or Reset Tot mixer between '" +
dateTimePickerl.Value.ToString ("yyyy- MM- dd HH: mm:ss") + "' And
'" + dateTimePicker2.Value.ToString("yyyy- MM- dd HH: mm:ss") +
"'", con);

DataSet ds = new DataSet():;

sglDa.Fill (ds, "Actions Data");
dataGridviewl.DataSource = ds.Tables["Actions Data"];
con.Close() ;
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