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3ATI'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTyaJbHicTh TeMH. Ha cporomuimHiid AeHb T CTaB HEBIJA'€MHOIO
YaCTUHOI0 MacoBHX 3ac00iB TpPaHCIOPTY B MicTax. B maHuii 4yac akTyaJbHUM €
MUTaHHS 3aMIHU CTapUX CUCTEM YIpaBIiHHS Ji(TOBUM OOJaJHAHHSIM Ha HOBIIIY, B
AKIi BHUKOPHCTOBYETBbCS Cy4dacHe OOJaJHaHHS, 1 sIKa Mae Ha YyBa3l OUIbII
ONTHMajbHEe, 3 TOYKH 30py EKOHOMII eJleKTpoeHeprii i KoM(opTaOenbHOCTI,
TPAHCIIOPTYBAHHS MMAaCAXKUPIB.

Ha croromnimiHiii yac € He0OX1IHICTh PO3POOKHU TPEHAKEPIB 3 KOMIEI0 pOOOTH
oOnagHaHHs, 100 HaBYATHM HOBUHKAM, $IKl ICHYIOTh y Tally3siX HPOMHCIOBOCTI.
Po3BuTOK HEOOX1THUX KOMIIETEHIIIH € OOOB'A3KOBUM y YHIBEPCUTETAX [IJISl BUITYCKY
KOMIICTCHTHUX CTyJICHTiB. JIs BHpIMIEHHSA 3a3HAYCHUX BHINE MPOOIEM,
3apONOHOBAHO MOJIENb TPHOXIIOBEPXOBOro Jiry, sika O J03BOJISIa CTyACHTaAM
Kpallle pO3yMITH TMOCHIAOBHICTh POOOTH €JIEMEHTIB CXEMHU Ta 3arajbHl NPUHIUIN
aBTOMaTH3aIl]l.

Merta: po3poOka HaBYaJIbHOI MoJei (TpeHakepa) Il BUBYCHHS OCHOB
MporpamMyBaHHsl CUCTEM aBTOMATH3allli Ha MPUKJIAAl CUCTEMHU aBTOMAaTU3allli poOoTH
TPHOXIIOBEPXOBOIO J(PTY.

JInst mocsTHEHHST METH B MAariCTepChKiii poOOTI MOCTaBJICHI Ta BUPIIICHI
HACTYIIHI 3a/1a4i:

— aHaJi3 ICHyI0YMX aJrOPUTMIB 1 METOAIB, 1110 PEAI3yI0Th pOoOOTY M(TY;

— anami3 icayrounx SCADA cuctem, ix GyHKITIOHaTbHIX MOKIMBOCTEH;

— po3pobka 6510Kk-cxemu pobotu TidTy;

— po3pobka animoBaHoi mojaem B SCADA cuctemi.

006’exr: SCADA wMopenb-TpeHakep Juisl JIaOOpaTOPHOTO MPAKTHKYyMY 3
CHCTEM aBTOMAaTH3alIll.

Ipeamer: SCADA wmoxens nidTy s 1HCTPYMEHTAJIBHOTO CepeoBHIIA

MasterSCADA.



Crpykrypa Ta o6car podotTu. Marictepcbka poboTa CKIaIa€ThCsl 3 aHOTAIllT Ha
2 CTOpiHKaX, BCTYITY, YOTUPHOX PO3/ILJIIB, BACHOBKIB, IEPENIKY JKepesl MOCUIaHHS 3
40 naiimenyBanb. OCHOBHA YacTUHA poOoTU cTaHOBUTH 102 cTOpiHKH, cepell IKUX 25

puc. ta 15 Tabm.

OCHOBHMUM 3MICT POBOTHU

VY Beryni nojlaHo oOrpYyHTYBaHHSI aKTyaJIbHOCTI TEMH MaricTepcbkoi poOoTH,
3arajbHy XapaKTEPHUCTHKY POOOTH, OOTPYHTOBAHO AaKTyaJbHICTh MAariCTepPChKOTO
JOCIIIKEHHS, CPOPMYJIBOBAHO METY, 3aBJIaHHs, 00 €KT Ta MPEAMET AOCTIIPKEHHS.

VY mepmomy po3aiji Marictepchbkoi poOOTH TPOBEACHO OIJIS] 3arajbHOi
cxeMu Ji(Ty, OCHOBHI TMOHATTS Ta BU3HAUYCHHSA. BU3HAUEHO OCHOBHUM MPUHITUII
pobotu Ty, K1 €IEMEHTH 3a 110 BiIOBIIAIOTh.

Jidt - e miaioMHUN MPUCTPIN MEPIOANYHOI All, MpU3HAYECHA IJIs MITHOMY 1
CIIyCKY JItojiel 1/a00 BaHTaxiB B KabiH1 a00 Ha ruiatopmi.

IcHye Benuka pi3HOMAHITHICTH Ji(TIB, SIKI Pi3HI SIK 32 MPU3HAYEHHSM, TaK 1 3a
KOHCTPYKTUBHUMH OCOOJIMBOCTSIMHU.

3a mpu3HAYEHHSAM JIQTH NOAUISIOTh HA MACAXHUPCHKI, SKI MpHU3HAYEH] IS
MIEPEBE3CHHS JIIOJICH; BaHTAXOMACAXXUPCHK1, MPU3HAYEHUHN I TPAHCIOPTYBAHHS
MacaXupiB 1 BaHTAXIB, AKUH TAKOXK Ma€ 30UIbIIEHI PO3MIPH IBEPHOTO OTBOPY 1
kaOlHM; BaHTaXHI, SIKI MPU3HAYEHI ISl TPAHCIOPTYBAHHS BaHTaXiB, MaTepiaiis,
obOylalHaHHSA 1 TaK Jalll; BaHTaXHI Mall - TPU3HAYCHI IS MiAHOMY 1 CIIyCKY
HEBEJIMKUX BaHTAXIB, aje MpU LbOMY MalTh po3MipaMH KaOIHH, SIKI BUKIIOYAIOTh
MOXJIUBICTh TPAHCIIOPTYBAHHS JIIOJICH; CICHialibHI, $KI EKCIUTyaTYIOThCS B
0COOJIMBUX YMOBAX 1 BUTOTOBJISIFOTHCS BIJMOBIIHO J0 CIEIiaIbHUX BUMOT.

PO3riasitHyTo OCHOBHI CHCTEMM YNPAaBIIHHS JIPTOM: MepepeecTpaliiiii,
CUTHAJIbHI, aBTOMATHYHI, peJICHHI.

Y apyromy po3aijii Marictepcbkoi poOOTH MPOBEACHO aHaji3 ONTUMaIbHOI
MoBu TmiporpamyBaHHsi s SCADA cucremu. BiaTBOpeHO OCHOBHI MOXJIMBOCTI

pobotu iy 3a JooMoror MoBu nporpamyBanns Ladder Diagrams.



Moga peneitnux giarpam LD sBisie co6oro pocTy rpadidHy MOBY pO3pOOKH.
B ocHOBi JexaTh pelelHO-KOHTAKTHI CXEMH, TOMY €JIEMEHTaMU JIOTiKH TYT
BUCTYMAIOTh: OOMOTKH pelie, KOHTaKkTH pejie, TOPU3OHTaJbHI 1 BEPTHKAIbHI
nepemMuykd. Cama TporpamMa BHUIAEThCS aHAIOTOM PEJIEHHOI CXeMH, B SIKy MOXKeE
BXOJIUTU Oe3Miy pi3HUX (PYHKIIOHATBHUX OJOKIB. VY 3aradbHOMY 1 ULUIOMY,

cuHTakcuc Mo LD mo3Bomsie gyxe mpocTo OyayBaTH JOTIYHI CXEMH ISl peleiHOl
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Pucynok 1 - BincrexenHns HanpssMky pyxy Jid Ty moBoro Ladder Diagrams.



MoBa Ladder Diagrams BHUKOpPHUCTOBYETbCS Ui peanizamii 0Oaratbox
(YHKITIOHATBHUX MOMJIMBOCTEH cHcTeMH yrpaBimiHHsA jgidgroM. Ile HacTymHi
(GyHKIIOHATBHI MOKJIMBOCTI: MPUAMAaHHS Ta BAKOHAHHS KOMAaHIIA PYyXY «BBEpX» a00
«BHU3» (PUCYHOK 2), 3amam’sITOBYBaHHS HQIINIIOBIIOT0 CHUTHATY, OJOKYBaHHS
BUKJIMKY Mia 4yac pyxy kaOinu midra. Komu midT He mMae KOAHOTO 3amuTy, BiH

3aJIUIIAE€THCS HA CBOEMY HUHIITHROMY TIOBEPCI 3 3aKPUTHUMU JIBEpUMA.

L Call_1 Request 2 Call_3 Request_1

.
o == —/F—1/—s) :
- Request_1 Level_1 ReqStop -
t e — =) 1
- Request_1 Call_2  Request 3 Request_2 -
2 =/ ——/—{s) 2
- Request 2 Level 2  RegStop -
> ) :
- Request_1 Request_2 Call_3 Request_3 -
¢ /=) :
- Request_3 Level_3 ReqStop -
s == — —{) 5
- Reset  Request_1 Request 2 Request_3 -
& = (" —{r —(*) :

Pucynok 2 — BiacTexxeHHs! BUKIIUKY JTDTY.

Po3pobneno 6mok-cxemy podoTu midTy (pucyHoK 3).
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Pucynok 3 — biiok-cxema po6oTu mdTy.
Y  TperbomMy po3aiii  marictepcbkoi  poOOTH  omMcaHa  KOPOTKa
xapaktepuctuka Ta 3arajgbHi BUMorH 10 SCADA cucremn. O6pano SCADA
CUCTEMY, IO HaWKpalie MiIXOAUTh JO IIOCTaBJICHWX 3aBnaHb. CTBOpEHO Ta

MPOTECTOBAHO BizyasbHuii (aHiMoBanuii) iHTepderic SCADA mporpamu.
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Pucynok 4 — Po6oue BikHo nporpamu MasterSCADA.

Ha puc. 5 npencrasnenuit intepdeiic moxaeni mipty B SCADA cucremi
MasterSCADA.
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Pucynox 5 — SCADA Mozenb poboTu mdTy.



Y cnenianbHii yacTuHi «OxopoHa mpani Tta Oe3nmexka y Haa3BHYalHHMX
CUTYalifAX» HaBeJCHO aHali3 (AKTOPiB BUPOOHUYOTO CEPEJOBHINA Y MPUMIIICHHI
Ha mianpuemctBl TOB «Acrtapra T» a Takok BH3HAUCHUN BIUTUB IUX (DaKTOPIiB Ha
3I0pOB’Sl Ta Mpare31aTHICTh MpamiBHUKIB. CiiJl 3a3HaYUTH, 1110 OyJIO0 BCTAHOBJICHO
BIJIMOBIAHICTh BCIX PO3MISIHYTHX ITOKA3HWKIB YMHHUM CaHITapHUM HOpMaM Ta

BUABIIEHO, 1110 yMoBH Tipaii B TOB «Actapta T» € onTUMalbHUMHU.
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BUCHOBKHA

B pe3ynbrati BUKOHAHHS MaricTepchbKoi HAyKOBOi1 poOOTH OYJI10:

- TMpOAHATI30BaHO ICHYIOUl CHUCTEeMH aBTOMaTu3allii Ty Ha peneiHux
cXemax;

- copMyJILOBAaHO BUMOTH 10 MOJIE1 T(TY;

- po3pobiieHo Moens gty MoBoro Ladder Diagrams s MasterSCADA 4D;

- CTBOPEHO BizyanbHUM (aHiMoBaHui) iHTepderic SCADA mporpamu.

Po3pobnena mojenp MOXK€ BUKOPUCTOBYBATHCS B IPOLIECI HAaBUYaHHA Ha
MOJIOJIIMX Kypcax CHEIalbHOCTI aBTOMAaTH3allisi Ta KOMII I0TEPHO-IHTETpOBaHi
TEXHJIOTTI.

SCADA mogens nidty Mae Bci (QyHKIIOHATIbHI MOKJIMBOCTI Ta 1IHCTPYMEHTH,
10 3HAMOOJATHCS JJII HAaBYAHHS Ta MIJBUIICHHS HAaBUYOK MPOTrpaMyBaHHS MOBOIO
Ladder Diagrams.

VY cnemianbHIi 4YacTHHI 3 OXOPOHM Mpall Ta O€3MeKH y HaA3BUYAWHHUX
CUTYaIlisIX MPOAHATI30BaHO CUCTEMY 3aXOJliB 1 3aC00IB MO 3amo0iraHHIO BIUIUBY Ha
JIOJIMHY HECHPUATIAMBUX (DAKTOPIB, SKI CYNPOBOIXKYIOTH pPOOOTY MpaliBHUKA.

BukonaHo aHaii3 OCBITJICHHS Ta MIKPOKJIIMATUYHUX YMOB Ha pOOOYOMY MICIII.
CIIMCOK MYBJIKAIIIM 3A TEMOIO POBOTH

1. Oumnbsiiicekuii popym — 2019 : crparerii kpaiH YOPHOMOPCHKOTO PETIOHY B
reonoiiTuaHoMy mpoctopi : Xl wmikHap. Hayk. koHd. 6-9 uepBus 2019 p.,
M. MuKo#aiB : Te3u Jom. : ABTOMaTU3alllsl Ta KOMIT IOTEPHO-THXXEHEPHI TEXHOJIOTII.
ACY, CASE — 3acobu Ta mporpamHa iHxeHepis. [HTenekTyanpH1 iH(pOpMAIiiHi
cuctemu. Komm’'totepna imkenepis / YopHom. Har. yH-T iMm. Iletpa Morumm. —

Muxkomnais : Bua-so UHY im. Iletpa Morunu, 2019. — 88 c.
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AHOTANIA

Kotos €.0. SCADA mojaens midTy ais 1a60paTOPHOTO MPAKTUKYMY 3 OCHOB

IporpamMyBaHHs IpoMHUCTOBUX cucteM MoBOIO Ladder Diagrams.

Marictepchka HaykoBa poOoTa Ha 3100yTTs OCBITHBOI KBamidikamii «Marictp
ABTOoMaTHu3alii Ta KOMII IOTEPHO-IHTETPOBAHUX TEXHONOTiH». — YOpHOMOpPCHKHIA

HalllOHAJIbHUM yHiBepcuTeT iMeHi [lerpa Morunu, Mukomnais, 2019.

Ha cporomuinmHiii yac € He0OX1THICTh PO3POOKH TPEHAXKEPIB 3 KOMIE0 poOOTH
oOnagHaHHs, 00 HaBYATHM HOBUHKAM, $IKlI ICHYIOTh y Tally3siX HPOMHCIOBOCTI.
Po3BuTOK HEOOXITHUX KOMIIETEHIIIH € O0OB'I3KOBUM y YHIBEPCUTETAX JUIsl BUITYCKY
KOMIIETEHTHUX CTYJEHTIB. PO3BUTOK HEOOXIAHUX KOMIIETEHIIH € OOOB'SI3KOBUM B
YHIBEpCUTETaX JJIs BUITYCKY KOMIIETEHTHUX CTYACHTIB. /{7151 BUpIIIEHHS 3a3HAUYECHUX
BHUIIIE POOJIEM, 3aIIPOIIOHOBAHO MO/JI€NIb TPHOXITOBEPXOBOTO Ji(TY, sika O J03BOJIsAIA
CTyJI€HTaM Kpallle PO3yMITH MOCIIIOBHICTh POOOTH €JIEMEHTIB CXEMM Ta 3arajibHl
MPUHITUITN aBTOMAaTH3allli.

[TosicHIOBasIbHA 3aMKCKa MaricTepchKoi poOOTH CKIIAJAETHCS 31 BCTYITY, TPhOX
pPO3/UIIB, BHUCHOBKIB, MEPENIKy JDPKEpesl MOCHWIAHHS Ta CIeliaJlbHOI YacTUHU 3
OXOpPOHHU TIpari.

Y BCTymi BU3HAYAEThCA AKTYaJIbHICTh TEMH, HaBEIEHI 3ajadi, Kl
3aIJIaHOBAHO BUPIIIUTH I JTOCATHEHHS MOCTABJICHOI METH. Y TEPIIOMY PO3JILIi
MPOBENICHO OIVISAJl 3arajibHO CcXeMU Ji(Ty, OCHOBHI TOHSATTS Ta BU3HAYCHHS.
Bu3HaueHo OCHOBHUI NPHUHIMI poOOTH JIPTY, K1 €IEMEHTH 3a IO BiJIMNOBIIAIOTh.
Y npyromy po3nauii MpOBEAEHO aHali3 ONTUMAJIbHOI MOBH TPOTPAMYBAaHHS IS
SCADA cuctemu. BiITBOpeHO OCHOBHI MOXJIMBOCTI poOOTH Ty 32 JOTOMOTOIO
moBu mporpamyBanHs LadderDiagrams. Y tpeThoMy po3aini ommcaHa KOPOTKa
xapakTepucTuka Ta 3araiabHi BUMOTH 10 SCADA cucremu. O6pano SCADA
CHUCTEeMY, IO HaWKpalie MAXOAUTh JO0 TOCTaBleHuX 3aBaaHb. CTBOpEHO Ta

MPOTECTOBAHO Bi3yanbHUl (aHiMOBaHui) iHTEpdeiic SCADA nporpamu..
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Y chemianbHii 4YacTUHI 3 OXOPOHM TMpaii Ta Oe3MeKH Yy HaJI3BHYalHUX
CUTYaIlISIX MPOaHa130BaHO CHUCTEMY 3axXOJiB 1 3aC00IB MO 3aro0iraHHIO BIUIMBY Ha
JIOAUHY HECHPHUATIMBUX (HAKTOPIB, SKI CYHNPOBOMKYIOTH POOOTY TMpalliBHUKA.
BukoHaHo aHasi3 OCBITJICHHS Ta MIKpOKJIIMAaTUYHHUX YMOB Ha poO0OYOMY MIiCIIl.

Maricrepcbka po6ota mictuth 102 c. (6e3 momatkiB), 25 pwuc., 15 Tabn.,
40 mxepern OCHIIaHHS.

Kimouosi ciioBa: SCADA cucrema, Ladder Diagrams, Structured Text, midr,
peneiini cxemu, MasterSCADA 4D.

ABSTRACT

Kotov E. SCADA model of the elevator for a laboratory workshop on the
basics of industrial systems programming in the Ladder Diagrams.

Master's scientific work for obtaining an educational qualification "Master of
Automation and computer-integrated technologies”. — Petro Mohyla Black Sea
National University, Nikolaev, 2019.

At present, there is a need to develop simulators with a copy of the equipment
to teach new products that exist in the industry. The development of the required
competencies is mandatory in universities for the issuance of competent students. The
development of the necessary competencies is mandatory in universities for the
issuance of competent students. To solve the problems mentioned above, the model
of a three-story elevator was proposed, which would allow students to better
understand the sequence of operation of the circuit elements and the general
principles of automation.

The explanatory note of the master's thesis consists of an introduction, three
chapters, conclusions, a list of sources of reference and a special part on labor
protection.

The introduction determines the relevance of the topic, sets out the tasks that
are scheduled to be solved to achieve the goal. The first section reviews the general

scheme of the elevator, the basic concepts and definitions. The main principle of the
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elevator's operation is defined, which elements are responsible for it. The second
section analyzes the optimal programming language for the SCADA system. The
basic capabilities of the elevator with the help of the programming language Ladder
Diagrams are reproduced. The third section describes the short characteristics and
general requirements for the SCADA system. SCADA system is chosen that best
suits the tasks. The visual (animated) interface of the SCADA program was created
and tested.

In a special part on occupational safety and protection in emergency situations
the system of measures and means for preventing the impact on the person of the
adverse factors that accompany the work was analyzed. Analysis of lighting and
microclimatic conditions in the workplace, management of civil protection in the
company in the event of a fire was executed.

Thesis contains 102 pages (without appendices), 25 figures, 15 tables,
40 references.

Keywords: SCADA system, Ladder Diagrams, Structured Text, elevator,
relay circuits, MasterSCADA 4D.



