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REZUMAT

Teza contine 56 pagini, 36 imagini, 7 tabele si 26 surse bibliografice.

Scopul tezei: Dezvoltarea sistemului SCADA pentru statiile de pompare, dezvoltarea algoritmilor
de control a statiei de pompare si elaborarea sistemelor de protectie a stasiei de pompare.

Obiect de studiu: Statie de pompare a apelor uzate.

Cuvinte cheie: Statia de pompare, sistem SCADA, logica, schneider, siemens, Wilo, convertizor
de frecventd Danfoss.

in primul capitol S-a realizat analiza pompelor de apa. S-a ficut descriere statiei de
pompare de apa potabild, dupa ce s-a descris principiul si algoritmul ei de lucru. Este dat un
exemplu de statie de pompare din oras Leova. S-a realizat descriere statiei de pompare pentru api
uzate. S-a descris algoritmul lor si principiile de lucru. A fost dat un exemplu de statie de canalizare
tot cu panou de comanda. S-a descris convertizorul de frecventa si accesoriile lui. Au fost descrisi
parametrii principali privind programarea convertizoarelor de frecventa pentru statia de pomapre.
Este indicat ca convertizorul de frecventa are posibilitate sa fie conectat cu sistem SCADA dupa
protocol de transmitere a datelor RS485.

Capitolul doi Este dedicat pentru un studiu de sisteme SCADA si protocoale de
comunicare. Sistemele de automatizare industriald, inclusiv controlul proceselor, monitorizarea si
alte aplicatii, beneficiaza de utilizarea RS485 datoritd fiabilitatii si capacitatii sale de a face fata
cerintelor mediilor industriale exigente. S-a facut descriere a programei pentru crearea logica a
proceselor industriale Schneider EcoStruxure Machine Expert. Este prezentata informatie despre
SCADA (Supervisory Control and Data Acquisition). Principalele caracteristici ale SCADA
includ: Monitorizare, Control, Colectare de date, Automatizare. SCADA asigura gestionarea mai
eficientd si fiabila a proceselor de productie, ajutand operatorii sd reactioneze rapid la schimbari
si situatii de urgenta. Au fost descrise tipurile de transmitere datelor in sistem SCADA. A fost ales
program pentru a face un algoritm corect de lucru a statiei de pompare si pentru a face intrari si
iesiri digitale pentru a face comunicare corecta a unui sistem SCADA.

in capitolul trei S-a proiectat un algoritm de lucru pentru statie de pompare a apelor uzate
cu 3 pompe. Algoritmul lucreaza in asa fel, cd in caz de o greseald in lucru sau va arde alarma si
statia va lucra mai departe, sau va arde alarma si statia nu va lucra deloc. In timp de lucru vor lucra
totdeauna 2 pompe din 3 si pompa care nu va lucra totdeauna se schimba, ca a face un timp de

lucru apropiat de egal pentru toate 3 pompe.



KPATKOE COAEPKAHUE

Huccepranmss  comepkut 56  cTpanuin, 36 wu3o0paxkeHwid, 7 Tabmum w26
OonbmmorpadguueCKUx HCTOYHHUKOB.

Heabr nuniaomuoii padorwi: Pa3paborka cucrembl SCADA uisi HACOCHBIX CTaHIIHM,
pa3paboTKa ajlropuTMOB YNPABICHUS HACOCHBIMU CTAaHIUSAMHU U pa3pabOTKa CHUCTEM 3allUThl
HACOCHBIX CTaHIIH.

O0bekT uccaenoBanns: KananusaionHas HaCOCHast CTaHIIMSL.

KinwueBnle ciioBa: HacocHas ctanuus, cucteMa SCADA, nmoruka, schneider, siemens,
Wilo, npeobpazoBarenb yactorsl Danfoss.

B nepgoii riaBe ObLT MPOBE/IEH aHATU3 BOJSHBIX HacocoB. OnucaHa HACOCHAasl CTaHIIUSA
MUTHEBOW BOJBI, TIOCJC OINMCAHWS TMPUHIUIA U alroputMa ee pabotel. [IpuBeneH mpumep
HacOCHOM cranuuu B ropojie JIEBa. Co3qaHo onucanne HaCOCHOM CTaHIIMU CTOYHBIX BoA. Omnucan
UX aJITOPUTM M MPUHIUIBI paboThl. BbUT IpuBeeH NpuMep KaHATM3AUOHHON CTaHIIMU TAKKe C
mmToM ynpasieHus. Omucan mpeoOpazoBaTelb YacTOThl M €ro MPHHAIEKHOCTH. OmnucaHbl
OCHOBHBIE MTApaMETPhI TPOrpaMMUPOBaAHUS MTpeoOpazoBaTesieil YacTOTHI JIJIT HACOCHOM CTaHIIMH.
VYkazaHo, 4To nmpeoOpa3oBareiib YaCTOTH KMEET BO3MOKHOCTh MOKITI0YeHHsI K cucteme SCADA
110 MPOTOKOIY nepenaun JaHHbix RS485.

I'naBa BTOpas nocesuieHa uzydenuto cucreM SCADA u npoTokonoB cBsizu. CucTteMbl
MIPOMBINIJICHHONH aBTOMAaTH3alliy, BKIIOYasi YIPAaBICHUE IMPOILECCAaMH, MOHHTOPHHT U JIPYTHE
BO3MOXXHOCTH, pPEaJbHBI Ojaromapsi MpoTOKoy cBs3u RS485 wm3-3a ero HaueKHOCTH U
CIIOCOOHOCTH COOTBETCTBOBATH TPEOOBAHUSAM CIIOKHBIX MPOMBIIIIEHHBIX ycioBuid. [IpuBeneHo
OMKCaHUE TPOTPaMMbl JJIsl JTOTHYECKOTO TMOCTPOEHUS MPOMBIIUIEHHBIX MpoieccoB Schneider
EcoStruxure Machine Expert. IIpencrasnena nadopmarmst o SCADA. K ocHOBHBIM (QyHKITHSIM
SCADA otHocsatcs: Monutopunr, Ymnpasienue, COop nanubix, Atomaruzanus. SCADA
obOecrnieunBaet 6omnee 3P heKTUBHOE U HAJIEKHOE YIIPaBICHHUE ITPOU3BOICTBEHHBIMHU MPOIIECCAMU,
momorasi ormepaTopam OBICTPO pearupoBaTh Ha W3MEHEHMsI U HEIITaTHble CUTyaruu. OnucaHbl
BUIbl nepenaun gaHHbIX B cucteme SCADA. beuia BbiOpaHa mporpamMma JJisi COCTaBJICHUS
MPABHJILHOTO alropuT™Ma paboThl HACOCHOW CTAHITUU W CO3JaHMs ITU(PPOBBIX BXOJI0B H BBIXOJIOB
JUTSE KOppekTHOH cBsi3m ¢ cuctemoir SCADA.

B Tperbeii ri1aBe ObUT CIIPOSKTHPOBAH AITOPUTM PadOTHl KaHAIU3AIIMOHHOW HACOCHOU
CTaHIMH ¢ 3-Ms HacocaMH. AJITOPUTM paboTaeT TakuM 00pa3oM, YTO B CiTydae OMHMOKH B paboTe
00 3arOPUTCS CUTHAJbHAS JIAMITa ¥ CTAHIUS MPOJIODKUT PaboTy, THOO0 3aropuTCsS CUTHAJIbHAS
Jamma M cTaHuus BooOuie He Oyner paborath. B Teuenue pabGouero BpemeHH Bcerjga OyayT
paboTath 2 U3 3 HACOCOB, a HACOC, KOTOPHI He OyeT paboTarh, Bceraa OyneT MEHSAThCS, YTOOBI

BpEMs pa6OTBI BCEX 3 HAcOCOB OBLIO MNPUMCEPHO OJUHAKOBBIM.



SUMMARY

The contents of the thesis are 56 pages, 36 images, 7 tables, and 26 bibliographic sources.

The purpose of thesis: Development of SCADA system for pumping stations.

Object of study: Logical system for wastewater pumping station.

Keywords: Pump station, SCADA system, logic, schneider, siemens, Wilo, Danfoss frequency
converter.

In the first chapter, the analysis of the water pumps was carried out. The drinking water
pumping station was described, after describing its working principle and algorithm. An example
of a pumping station in the city of Leova is given. A description of the wastewater pumping station
was created. Their algorithm and working principles were described. An example of a sewage
station was given also with a control panel. The frequency converter and its accessories have been
described. The main parameters for programming the frequency converters for the substation were
described. It is indicated that the frequency converter has the possibility to be connected with the
SCADA system according to the RS485 data transmission protocol..

Chapter two is dedicated for a study of SCADA systems and communication protocols.
Industrial automation systems, including process control, monitoring and other applications,
benefit from the use of RS485 due to its reliability and ability to cope with the demands of
demanding industrial environments. Description of the program for the logical creation of
industrial processes Schneider EcoStruxure Machine Expert. Information about SCADA
(Supervisory Control and Data Acquisition) is presented. The main features of SCADA include:
Monitoring, Control, Data Collection, Automation. SCADA ensures more efficient and reliable
management of production processes, helping operators to react quickly to changes and emergency
situations. The types of data transmission in the SCADA system were described. The program was
chosen to make a correct working algorithm of the pumping station and to make digital inputs and
outputs to make correct communication of a SCADA system.

Chapter three A working algorithm was designed for a sewage pumping station with 3
pumps. The algorithm works in such a way that in case of a mistake in the work, either the alarm
will light up and the station will continue to work, or the alarm will light up and the station will
not work at all. During working time 2 out of 3 pumps will always work and the pump that will

not work always changes, so as to make a working time close to equal for all 3 pumps.
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BBEJAEHHUE

Kanammzanmonnas nHacocHas cranius (cokp. KHC) npeacrasnsieT cob6oi menbiit KOMIUIEKC
THIPOTEXHUYECKOTO O00OpYIOBaHUS U COOPYKEHHH, KOTOPBIA HCIIONIB3YETCS Ul TepeKadKH
X035ICTBEHHO-OBITOBBIX, TPOMBIIIJICHHBIX WM JIMBHEBBIX CTOUYHBIX BOJ B TEX CIIydasx, KOTJa UX
OTBEJ/ICHHE CAaMOTEKOM HEBO3MOXKHO. [1].

['maBHBIMU LIEJIIMH CO3[aHUSI HACOCHBIX CTaHUMII ObUTO TOBBINIEHHE 3(deKTHBHOCTH
IPOU3BOCTBA U YIYYIIICHUE KauecTBA )KU3HU Jfoel. OHU MO3BOJISIOT MIEPEKAauYUBaTh KUKOCTH
Ha OoyplIMe paccTosHUs 0e3 TMOTeph W yTe4YeK, YTO OOecCreyrMBaeT SKOHOMHUIO BPEMEHU U
pecypcoB. Taxke wucCmonb3yroTcs aisi oOecrieuyeHHs] BOJOCHAOKEHUS HACEJCHHBIX ITYHKTOB,
JPEHAXHBIX CHUCTEM JUISI yIIPABJICHUS YPOBHEM BOJBI U JUIS APYTUX LENCH.

CeromHsi HAacOCHBIE CTAaHIMM HMMEIOT Pa3HOOOpa3HbIE KOHCTPYKIMH U MOTYT OBITH
BBINIOJIHEHB U pa3NuyYHbBIX Ienaed. OHM MOryT OBITh Kak CTallMOHAPHBIMH, TaK |
NepeABIKHBIMU, UMETh Pa3IMYHbIE THITBI HACOCOB M JPYroe 000pyIOBaHHE B 3aBUCUMOCTH OT
3a[a4, KOTOPBIE MM MPEICTOUT BBIMONHATE. OTHUM U3 TJIABHBIX IIPEUMYIIECTB HACOCHBIX CTAHITHIA
SIBJISIETCSI X CIIOCOOHOCTH paboTaTh aBTOHOMHO, 0€3 HEOOXOAMMOCTH OCTOSTHHOTO IIPHUCYTCTBUS
omeparopa. [2]

[ToBTOpHBIM HCIIONB30BaHUEM CTOYHBIX BOJI HAa3BIBAIOT IpOLECcC MpeoOpa3oBaHUs
CTOYHBIX BOJ] B BOJY, KOTOPasi MOXET ObITh IOBTOPHO MCIIOJIb30BaHa ISl IPYrux 1eneil. TakoBble
MOT'YT BKJIIOYATh B Ce0sl OPOIICHHE CAJ0OB U CEIbCKOXO3SMCTBEHHBIX YTOJIUI WM MOMOJHEHUE
MOBEPXHOCTHBIX M MOJ3eMHBIX BOJ. [IOBTOPHO HCMONB3yeMyI0 BOAY MOXHO HampaBUTh Ha
YIIOBJIETBOPEHHUE ONPEACICHHBIX MOTPEOHOCTEH B )KHIIBIX MOMEIIEHUIX (HampuMep, CMBIBaHHE
BOJIbI B TyaJleTax ), Ha MPEANPHUATHSIX U B IPOMBILUIEHHOCTH, U J1aXKe MOXET ObITh 00paboTaHa C
JOCTHKCHUEM CTaHJapTOB MHUTHEBOW BOABI. IlocrmenHuil BapuaHT Ha3bIBAETCS JIMOO «IIPSMBIM
MOBTOPHBIM MCIIOJIb30BaHUEM MTUTHEBON BOABIY, THMOO0 «KOCBEHHBIM OBTOPHBIM MCITOJIb30BaHUEM
NUTHEBOH BOBI», B 3aBUCHIMOCTH OT UCIIOIB3yEeMOT0 MOIX0/A.

VYnpaBieHus: caHUTapueil CTOYHBIX BOJ TpeOyeT yJeleHUs BHUMaHUS, HO OKyIaeTcs
TIOJIO)KUTEITLHBIMA MOMEHTAaMH, CBI3aHHBIMU C COKPAIICHUEM 3aTpaT Ha YTUIIN3AIUIO IPOTYKTOB
4eJI0BEYECKOM KU3HEACATETbHOCTH. JIOCTHKEHHsI B 00J1aCTH TEXHOJIOTUH OYUCTKU CTOYHBIX BOJ
MIO3BOJISIOT TOBTOPHO MCITOITE30BaTh BOTY JUIS pa3HBIX Hieneld. Boma oOpabaTeiBaeTcs mo-pasHOMY
B 3aBUCHUMOCTH OT UCTOYHHKA U HCITOJIb30BaHMS BOJIBI, @ TAKXKE OT TOTO, KaK OHA JOCTABIISETCS.

MHOroKpaTHO LUPKYJIMPYS IO MIaHEeTapHOW ruapocdepe, Bcs BojAa Ha 3emile SIBISETCS
000pOTHOM BOJIOM, HO TEPMUHBI «OOOPOTHAs BOJIA» WIN «PEKYIbTUBHUPOBAHHAs BOJIa» OOBIYHO
03HAYAIOT CTOYHBIE BOBI, OTIIPABIISIEMbIC M3 JIOMa WM TPEANIPHUIATHS Yepe3 KaHaTH3aIHOHHYIO
CHCTEMYy Ha OYHCTHBIC COOPYKEHHS, TJIe OHH OYHIIAIOTCS 10 YPOBHS, COOTBETCTBYIOIIETO WX

I[EJIEBOMY Ha3HaYeHHUIO. [3]
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Ilepexauka (uau 1mojaya) CTOYHBIX BOJ - 3TO MPOLECC HANIPABIECHHOIO IBUYKEHUS CTOKOB
no TpyOONmpoBOJaM C 33JaHHBIM JaBJICHHEM WM DPACXOAOM, OCYLIECTBISIEMOE HACOCHBIM
o0opynoBanueM. B nmaHHOM mpouecce 3aAeHCTBOBAHO CHELMalIbHOE OOOpPYJOBaHUE -
TOPU30HTAIIBHBIE UM BEPTUKAJIBLHBIE HACOCHBIE CTAHLUU.

VYcnoBro Bce KHC MoxHO pa3zienuts Ha 4 rpynisbl:

e Jlns nepeKadyky ObITOBBIX CTOYHBIX BOJL

e Jlns nmepexayku NpOU3BOJACTBEHHBIX CTOYHBIX BOJ
e Jlns nepeKavyku aTMOC(hEpHBIX BOJ

e ][ nmepexkayku 0CaKOB OYUCTHBIX COOPYKEHUU

[Ipu stom KHC, oTHOcsmmecs kK NepBO Tpymie, ObIBalOT pPalHOHHBIMH U TJIABHBIMH.
PalionHble NEpPEKauMBAIOT CTOYHYIO JKMIKOCTb W3 OTHEJIBHBIX KOJUIEKTOPOB B OCHOBHOH, a
IJIaBHbBIE — HA OYMCTHBIE COOPYKEHUS.

KHC Bropo#i rpynmnsl 00ycTpOeHBl 3allUTON 00OPYZOBAHUS OT arpecCUBHBIX CTOKOB,
3J1eCh IPEyCMaTpUBAETCs IEPUOJUYECKas IPOMBIBKA.

Teuenue croxos B KHC TpeTbeli rpynsl IpeycCMOTPEHO B CETH A0XKIEBON KaHAJIN3ALNH,
B CJIy4asiX, €CJIM OTBOJ JI0>K/I€BOI BOJIbI CAMOTEUHBIM PEXKUMOM Ha 3TOM OTPE3KE HEBO3MOKEH.

KHC 4erBepToii rpynmsl sIBISIOTCS YaCThIO OYMCTHBIX COOpYykKeHu. OHM nepeKkaynuBaroT
0CaJIOK M3 IePBUYHBIX COOPHUKOB Ha 000pYAOBaHUE 10 00pabOTKEe aKTUBHOTO UJ1a, Tecka. Kpome
TOTO0 B WX 33Ja4yy BXOJUT IOBBIIIEHHE HANOpa B KAaHAJIM3ALUMOHHBIX MarucTpayisix OOJbLION
NPOTSHKEHHOCTH. [4]

SCADA-cucTemMa BBITIONHSCT BU3YAIU3AINHI0 JTAHHBIX HA JACIETYCPCKOM ITYHKTE, C
MOMOIIIBI0 KOTOPBIX omeparop (nucmerdyep) KoHTposupyer paboty Bceit ACY TII, mpu
HEOOXO/JMMOCTH  BBIJJa€T  TEXHOJIOTMYECKME  KOMaHAbl MJIM  HU3MEHSeT  IMapaMeTpbl
aBromatuyeckoro ynpasieHus. [lonsitue SCADA (Supervisory Control And Data Acquisition)

CUCTEMBI pacUIM(POBHIBAETCS KaK AUCIETUEPIKOE YIPaBIE€HUE U COOp TaHHBIX.
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