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1. 3AT'AJIBHI BIAIOMOCTI

1.1. MeTta Bukonanus 113

MeToro BUKOHAHHS 1HIWBIAYalbHOTO JIOMAlIHBOIO 3aBIaHHS € 3MILHEHHS Ta
NOrUOJEHHS 3HAaHb Ta BMiHb, K1 OTPUMAaHI IiJl Yac MPOBEICHHS JEKIIHHUX Ta Ja-
OOpaTOPHHX 3aHSITh.

OCHOBHHMM 3aBJIaHHSIM € PO3pOOJIEHHS MPUKIAJAHOTO MPOTPAMHOro 3adesmne-
yenns ([1I13) mist koM roTepHo-iHTerpoBanoi cuctemu yrpasiinas (KICY) TexHo-
JOT1YHMM TiporiecoMm pektudikaiii. B 3aBnanni [J[3 HaBenena cxema aBToMaTu3allii
pektudikaniinoi koiaouu. Ilin yac Bukonanus [/I3 cTyJeHT MOBUHEH HAa OCHOBI aHa-
Ji3y OTPUMAHOTO 3aBIaHHsA (CXeMH aBTOMAaTH3allii TEXHOJOTIYHOTO MPOIECY PEKTH-
¢ikarrii Ta 3aIpOOHOBAHUX 3aC00IB aBTOMATH3AIlii) PO3POOUTH aJIrOPUTM YIIPABIIiH-
HS KOJIOHOIO, CTPYKTYpy cuctemu ynpasiinns Ta [1113. Po3poOnena po3nojiieHa cu-
crema ynpapiinas (PCY) moBuHHa OyTH TBOPIBHEBOKO:

— HIDKHIN piBeHb — Il 0€3MOCepPEeHbOro yIpaBiIiHHA 00’ €KTOM 3a JIOMOMO-
roto [TJIK abo perynsitopa 3 MOAyJIIMHU BBEICHHS/BUBEICHHS,

— BEPXHIH pIBEHb — JJI JUCIETUYEPCHKOTO YIPaBIIHHS 00’ €KTOM, SIKE pealizo-
BaHe Ha [1IK Ta € aBToMaTH3oBanuM podounm Micuem (APM) omeparopa-aucierdepa
3 BIATIOBITHUMH 3aC00aMHU 3B’ 3Ky 3 HUKHIM PIBHEM.

Jlnst po3po6ku I1I13 HIKHBOTO piBHA HEOOXITHO BUKOPUCTATH KOMIUIEKC MPO-
rpamyBaHHs KoHTpoJsiepiB CoDeSys V2.3 [1, 2] (ckopouenns Bim Controllers
Development System), sikuii po3po0Oienmii kommnaniero 3S — Smart Software Solutions
GmbH (Himeuunna) [3]. Bkazane cepeoBHIle MOBHICTIO BIAMOBIIa€ BUMOTaM CTaH-
napty IEC61131-3 Ta BukopucTtoBYyeThCs Ayt ctBoperHHs [II13 ams cucrem ympas-
JiHHS Ha 0a31 MIKPOMPOIECOPHUX MPOMUCIOBUX KOHTPOJIEPIB BIILHOTO Mporpamy-
BanHs [1JIK100/150/154 BupoOHunTBa kommnanii OBEH (Pocilicbkka ®eneparris).
Ornrc OCHOBHUX MPUHIIMIIB POOOTH 3 KOHTPOJEPAMU Ta CEPEIOBUILIEM IXHBOTO MPO-
rpaMyBaHHs HaBeJCHO B pobotax [4, 5, 6], a TeXHIYHY MIATPUMKY MOXHA OJICPIKATH
3a eJeKTpoHHOIO aapecoro [7] B Internet. Takoxk HEOOXITHO BUKOPUCTATH HPOIPaMU
KOH(IrypyBaHHS MIKPOIPOIIECOPHUX PETYJISITOPIB Ta MPUCTPOIB 3B’ A3KY 3 00’ €KTOM
(IT30) BupoOHuIITBa KOMTaHii OBEH [8-11].

ABTomaTu3oBaHe poboue micie (APM) omeparopa 1t BEpXHBOI'O PiBHS PO3PO-
onseThes B iHTerpoBaHoMy cepenoBuini — SCADA-cuctemi TraceMode, sika € po3po06-
KOIO pociiicbkoi kommaHii «AgActpa» [12, 13]. SIk monoMiKHHUI MaTepial MOTPiOHO

BUKOPHUCTATH PE3yJbTaTU BUKOHAHHS JIaDOPATOPHOrO MpakTHKyMy 3 Kypcy «IIpo-



rpamue 3a0e3neuenus ACY (KICY)» [14], nomaTtkoBy mMeTtoaudHy Jjditepatypy [15]
Ta TEXHIYHY JIOKYMEHTAIIII0 Ha 3aco0n aBToMaru3aii [5, 6, 8—-11].

Y roroBomy nipoekti SCADA-cuctemu mist APM omnepaTopa moBuHHI OyTH pe-
aJ1130BaH1 BC1 OCHOBHI (PYHKIIIT AUCTIETYEPCHKOTO KOHTPOJIIO Ta YIPABIITHHS .

1) O6MiH Ta 0OpOOJICHHS JaHUX y PeabHOMY Yaci.

2) BinoOpaxeHHs iHpopMarlii Ha ekpaHi MoHiTOpa APM.

3) CtBopeHHs Ta BeaeHHs 0a3u ganux (bJ1) 3 TeXHOJIOT1UHOO iH(pOPMAITIETO.

4) ABapiiiHa cUTHATI3aIlis Ta BEACHHS )KypHAIy TPUBOT 1 MOBIJOMIICHb.

5) ITinroToBKa Ta TeHEPYBAHHS 3BITIB PO XiJ TeXHOJIOTiyHOTO mporecy (TII).

6) 3miiicuenns B3aemonii Mixk ITK 31 SCADA-cucremoro i IJIK ta iHImmmwu

MPUCTPOSIMU B MEPEKI.

1.2. Onuc 113

Ha puc. 1 HaBegeHa cxeMa aBToMaTu3alii KOJIOHH JIJI1 TEXHOJIOTTYHOTrO MpoIie-
Cy peKkTHdiKaIlii, B AKiii BAKOPUCTAHO I’ ATh KOHTYPIB peryJItOBaHHs (BUTpaTH, PiBH,
TEMIIEPATypH) Ta IT’ATh KOHTYPIB KOHTPOJIO (TUCKY, BUTPATH Ta TEMIIEpaTypH MapH,
THUCKY B KOJIOHI Ta SKOCTI CYMIllIi).

VY KOHTypax BHKOPHCTaHI JAaT4YMKU 3 YHI()IKOBAHUM CTPYMOBUM CHUTHAJIOM
(4-20 mA). Ile — mudpmMaHOMETpPH, MEPETBOPIOBAUYI THCKY, TEPMOMETPH OIOPY Ta
KOHIIETpaToMip. Y KOHTYpax pEeryJiloBaHHS BUTPATH MOYATKOBOI CyMillll 1 TOTOBOTO
npoaykty (Ne 1, Ne 7) ta Temmepatypu B koyioHi (Ne 5) BUKOpHCTaHi eICKTpUYHI
MHEBMATHYHI TiepeTBoproBadi (E/III) Ta BHUKOHaBUYI MEXaHI3MH ITHEBMATHYHOI Iii
(MHM); B xOoHTYpax peryiitroBaHHs piBHsA B KoyioHi (Ne 2) Ta BuTpaT Bogu (Ne 4) —
BHUKOHaBY1 MeXaHi3Mu enekTpuynoi 1ii (MEO abo MEII).

[TapaMeTpy TEXHOJOTIYHOTO Mporecy (KOHTYpPH PETYJIIOBAaHHS Ta KOHTPOIIIO)
MaroTh TaKl 3HAYEHHS

e  Temmeparypa B KosoHi — 78 °C;

e  BHTpaTa MOYATKOBOI cymimri — 12,5 M/TOx;

e  BHTpATa rOTOBOrO MPOAYKTY — 10 M>/rox;

) BUTpaTa Bojau — 17 M3/r01[;

° piBEHB B KOJIOHI — 1,5 M;

e  KoHmeHTpallis po3unny — 90 %.

JonycTume BIIXUJIEHHS MapaMeTpiB peryiatoBaHHs +5 %. Y Bunaaxky OUIbIIO-
ro BIIXWJICHHSI IOBUHHA CIPAllbOBYBaTH CUTHAJI3AIllsl Ta 3aHOTOBYBAaTHUCS 1H(opMa-

1115 10 KYpHaJy TPUBOT 1 MOBIJIOMJIEHb, a TAaKOXK — 110 3BITY 1po xig TII.
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Pucynok 1 — Cxema aBToOMaTu3aIii peKTU(IKaiiHOI KOJIOHU

VY tabn. 1 naBeneHi 3aBJaHHs, /¢ BKa3aHO TEXHIYHI 3aCO0M HUXKHBOTO PIBHS
KICY, cnocobu moctymy A0 IaHuX Mpolecy, ToOTo iHTepdeicu 1 MpOTOKOIH, a Ta-
KOK KOHTYpPH KOHTPOJIIO 1 YIIPABIIIHHS JIJIi OKPEMOI'0 BapiaHTa 3aBJaHHs. Y pa3i He-
0OX1THOCTI TIporpamHi perysiTopu Moxkaa peanizyBatu B SCADA-cuctemi 3a mormo-
moror SoftLogic cuctemu. ¥ Takomy BUIIaJKy HEOOXiTHO BUKOPHCTATH BOYIOBaHI y
IIK maty BBeneHHS/BUBEACHHS I MIAKIIOUEHHS JAaTYMKIB Ta BUKOHABUMX MEXaH1-
smiB (Hanpukian, Al_PCIl_Advantech ta AO(L,H)_PCL — niatu BupoOHuITBa hipMu
Advantech (TaiiBanb) 3 IpsSIMOIO MOCIIAOBHICTIO IICpPEeIaBaHHs OaMTIB.



Tabmuis 1 — BapianTtu 3aBaanb sl IHUMBIAYaTbHOTO pO3POOTICHHS

KoHTypu perynioBaHHs Ta KOHTPOJIIO (3riHO 31 CXEeMOI aBTOMATH3allii)

§ [Tpucrpoi Croci0 miaKIroueHHs Tun Nel Ne2 | Ne3 | Ned Ne 5 Ne 6 No 7 Ne8 | Ne9Q | NelO
53 HUKHBOTO \ [aTepoeiic \ mxepenaB | (P/IK) | (PIK) | (K) | (P/K) (P/K) (K) (P/K) (K) (K) (K)
2 piBHS ITpoTokon 0OMiHY ™ BUTpATa | piB€Hb | TUCK | BUTpaTa | TeMIIEp. | AKICTh | BUTpaTa | BUTpaTa | THCK |TEMIIEP.
a MUM | M0 M50 | MUM MUM
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 |TJIK150-U.L OPC-cepBep  Co- | OPC-rpyna + +
DeSys\Ethernet
TPM200 [T RS-232/RS-485\ | Monbac-rp
ModBus-RTU i i
2 | IIJIK150-U.L OPC-cepgep Co{ OPC-rpymna + +
DeSys\Ethernet
TPM200 I RS-232/RS-485\| OPC-rpymna
OPC-cepsep JUTSt + +
npuiazais 3 ModBus
3 | IJIK150-U.L OPC-cepgep Co{ OPC-rpymna + +
DeSys\Ethernet
TPM200 [T RS-232/RS-485\ | OPC-rpyna
OPC-cepep s + +
npmianis 3 OWEN
4 | TIJIK150-1.L OPC-cepsep  Co- | OPC-rpyna + +
DeSys\Ethernet
TPM200 I RS-232/RS-485 | PLC-rpyna
\ /paiieep s M *
npwiagiB 3  MpoT.
OWEN Ta
iHTepdeiicom RS-485
5 | IIJIK150-U.L OPC-cepsep  Co- | OPC-rpyma +
DeSys\Ethernet
MBAS [T RS-232/RS-485\ | Moxbac-rp.
ModBus-RTU i i i i




[Iponoskenns tadm. 1

1 2 3 4 10 11 12 13 14
6 |IJIK150-U.L OPC-cepsep Co{ OPC-rpymna
DeSys\Ethernet
MBAS I RS-232/RS-485|) OPC-rpyna + + +
OPC-cepBep US|
npwiazais 3 ModBus
7 | IJIK150-U.L OPC-cepgep Co{ OPC-rpymna
DeSys\Ethernet
MBAS [Tl RS-232/RS-485\ | OPC-rpyna + + +
OPC-cepsep
npuinazis 3 OWEN
8 |IJIK150-U.L OPC-cepsep  Co- | OPC-rpyna
DeSys\Ethernet
MBAS 11 RS-232/RS-485\ | PLC-rpymna + + +
JpaiiBep mi npuna-
niB 3 mpot. OWEN Tta
iHTepdeiicom RS-485
9 | TPM212 (2 wir.) | 11 RS-232/RS-485\ | Moubac-Tp.
TPM200 ModBus-RTU + +
10 | TPM212 (2 mt.) | [1I RS-232/RS-485\ | OPC-rpyna
TPM200 OPC-cepsep ais +
npwiazais 3 ModBus
11 | TPM212 (2 wmt.) | [1I RS-232/RS-485\ | OPC-rpyna +
TPM200 OPC-cepsep ais +
npuiazis 3 OWEN
12 | TPM212 (2 mt.) | [1I RS-232/RS-485\ | PLC-rpymna
TPM200 HpaiiBep 1 npuna- + +
niB 3 mpot. OWEN Tta
inTepdeiicom RS-485
13 | TPM210 (2 wit.) | ITI RS-232/RS-485\ | Monaobac-rp.

TPM?202

ModBus-RTU




[Iponoskenns tadm. 1

1 2 3 4 10 11 12 13 14
14 | TPM210 (2 mt.) | 11 RS-232/RS-485 | OPC-rpyna +
TPM201 (2 mit.) | OPC-cepBep st mpH
nanis 3 ModBus
15 | TPM101 (2 m.) | [ RS-232/RS-485\ | OPC-rpyna
TPM201 (2 mit.) | OPC-cepBep  must +
npunaznis 3 OWEN
16 | TPM101 (2 mrt.) | ITI RS-232/RS-485\ | OPC-rpyna
TPM202 HpaiiBep st npuna-
niB 3 mpot. OWEN Tta
iHTepdeiicom RS-485
17 | TPM210 (2 wit.) | I RS-232/RS-485\ | Monbac-rp. +
TPM201(2 wrr.) | ModBus-RTU
18 | TPM210 (2 mrt.) | IT1I RS-232/RS-485\ | OPC-rpyna +
TPM202 OPC-cepsep ais
npwiazais 3 ModBus
19 | TPM101 (2 mr.) | [ RS-232/RS-485\ | OPC-rpyna
TPM202 OPC-cepsep g +
npriaznis 3 OWEN
20 | TPM101 (2 w.) | I RS-232/RS-485\ | OPC-rpyna
TPM201 (2 mr.) | [dpaiiBep mist npunia-
niB 3 mpot. OWEN Tta
iHTepdeiicom RS-485
21 | TPM212 I1I RS-232/RS- Monbac-rp.
MBAS 485\ModBus-RTU + + +
22 | TPM101 (2 w.) | [T RS-232/RS-485\ | OPC-rpyna +
TPM200 OPC-cepsep ais +
npmianis c OWEN
23 | TPM202 Il RS-232/RS-485\ | OPC-rpynal
TPM200 OPC-cepsep g +

npriaznis 3 OWEN




[Iponoskenns tadm. 1

1 2 3 4 6 8 10 11 12 13 14
24 | TPM101 (2 w.) | [T RS-232/RS-485\ | PLC-rpymna + +
TPM200 HpaiiBep st npuna- + +
niB 3 mpot. OWEN Tta
iHTepdeiicom RS-485
25 | TPM210 Il RS-232/RS-485\ | OPC-rpynal
MBAS OPC-cepsep g + + + +
npuiaaniB 3 MOpoT.
ModBus
26 | TPM202 11 RS-232/RS-485\ | PLC-rpyma
TPM200 HpaiiBep st npuna- + +
niB 3 mpot. OWEN Tta
iHTepdeiicom RS-485
27 | TPM210 ITI RS-232/RS-485\ | Monbac-rp, +
MBAS8 ModBus-RTU + + +
28 | TPM212 Il RS-232/RS-485\ | OPC-rpynal
MBAS OPC-cepsep aiis + + +
npwiaais 3 ModBus
29 | [IJIK150-1.L OPC-cepeep  Co- | OPC-rpyna +
DeSys\Ethernet
TPM200 I RS-232/RS-485\ | Moabac-rp + +
ModBus-RTU
30 | [JIK150-1.L OPC-cepgep Co{ OPC-rpymna +
DeSys\Ethernet
TPM200 Il RS-232/RS-485\ | OPC-rpymna +

OPC-cepsep
npwiazais 3 ModBus




[Ticns BukoHanHs 1/[3 HeoOXimHO HOKymeHTyBaTH rotoBi npoektu 3 I1I13 3a
JIOTIOMOTOI0 BOY/IOBaHUX 3aco0iB JOKyMEHTyBaHHS B cepemoBumax CoDeSys Tta
TraceMode. Kpim Toro, HeoOXiTHO 3pOOUTH CKPUHIIIOTH €KPaHiB 3 KOH(IryparopaMu
MOJYJIB Ta PEryjsTOpIB, /1€ MOBHUHHI OYTH B1OOpa)KeH1 MapaMeTpu HAaCTPOIOBAHHS
BUMIPIOBAILHUX KaHAJIIB Ta MEPEXKHOTO 1HTEp(ECy.

Ha erani 3axucty BukoHaHoro IJ[3, kpiM eleKTpoHHUX MaTepianiB (IPOEKTH 3
[1I13), cTyaeHT NOBUHEH MMOAATH 3BIT PO PE3yJIbTaTH BUKOHAHOT pOOOTH y IPyKOBa-
HOMY BUIJISII1. 3BIT MOBUHEH CKJIAJIATUCh 3 TAKUX 0OOB’SI3KOBUX €JIEMEHTIB 3T1IHO 3
BUMOTaMH HOPMOKOHTPOJIO:

a)  TUTYJbHUH apkyml (0OPMIICHHS BiITOBIIHO O BUMOT CTAHIAPTIB);

0)  apkyuI i3 3aBIaHHSIM (TEKCT 3aBJIaHHS Ta CXeMa aBTOMAaTH3allii);

B)  OOIpYHTYBaHHS TEXHIYHUX PIlllEHb I pealtizamii 3aBaaHHs (TUIU J1aT-
YUKiB, BUKOHABUYUX MEXaH13MiB, BUKOPUCTaH1 MOJYJIi BBEICHHS/BUBEICHHS, MOJCIb
[JIK);

r) PO3IPYKIBKU JICTUHTY MPOEKTY 3 yciMa OTPUMAHUMH pe3yJibTaTaMu y
BUTJISI/II CKPUHIIIOTIB;

)  BHUCHOBKH Ta peKOMEHMaIlii moa0 3actocyBanus PCVY.

Kpim TOTrO, CTYyZA€HT MOBUHEH MPOJIEMOHCTPYBATH 3HAHHS 1 BMIHHS LIOJ0 PO-
6otu B cepemoBumax po3poonennas I3, to6To B cepemoumax CoDeSys Ta
TraceMode. Bcroro 3BiT moBuHeH ckiaaatu He Outbine 20 apkymiB Gopmaty A4 3
JOTPUMAaHHSIM BCIX MPABUI Ta HOPM O(DOPMIICHHS.

3axuUCT MPOCKTY 3MIHCHIOETHCS 1HIUBIYaIbHO, Y TI03aHaBYaIbHUK yac (Ha 15—
16 TIKHSAX CEMeCTpy, JIO MOYATKY 3aIIKOBOTO THIXKHS), 3 MiATBEPKCHHIM pPe3yJibTa-
TiB Oe3nocepennbo Ha [IK Ta crenmax. CtyaeHtu 3a04HOi (OpPMU HABUAHHS 3aXU-

[IAI0Th MPOEKT HaNepeA0/IH1 MPOBEACHHS ICTIUTY.

10



2. TIOPATOK BUKOHAHHA 3ABJIAHH A

VY uboMy posznini HaBeneHo nopsaok pospoonenns I3 s KICY na npukna-
11 3aBJIaHb, SK1 MMojaHi B a0, 1.

2.1. Po3pobsiennst ctpykTypHoi cxemu KICY
OTxe, BUXOASUYU 31 CXeMH aBTOMaTtu3arllii TexHosnorigugoro 00’exkra (TO) — pe-
kTu(dikamiitHoi kojoHu (AuB. puc. 1), MOOYAyeMO 3arajibHy CTPYKTYpPY CHCTEMH
YOpaBIiHHS TEXHOJOTTYHUM 00’€KTOM. SIK Oylio paHilie BiJ3HA4€HO, CTPYKTypHa
cxema KICY mnoBunHa OyTu ABOpiBHEBOIO. B pe3ynbTaTi OTpUMAEMO CTPYKTYPHY
cxemy KICYVY, sika 300pakena Ha puc. 2.

Zg?;i?"é‘“”””” PEKTVICDIKALI,II;lHA |
: KOMOHA i
| 3acobu ATUMKM | BM ATGMKA | |
| aBTOMaTum3auil a ﬂ ﬁ a ﬂ |
 Mincnctema
i HUXXHBbOTO PIBHA MK TPM |
| Migcuctema HUB ni i
| BEPXHbOrO PiBHA
5 E ik Qj i
KICY

Pucynok 2 — 3aranpHa ctpykrypa KICY ta TO

VY nBopisueBy KICY Ha HIKHBOMY piBHI BXOASTH KOoHTpoJep [1/IK150-/1.L ta
BuMiproBad nBokaHanbHUN TPM200 3 inTepdeiicom RS-485. Bepxniit pisens KICY —
e 3BuyaitHuii 11K B crangapTHIM KOMIUIEKTAIlli 3 BCTAHOBJICHUM CHEIIAIbHUM MPO-
rpamuuM 3abesnedeHasM (CII3). Oxpim omepariiinoi cucremu MicroSoft Windows
XP/Vista/7, ma IIK BcTaHOBIEHI CepefOBHINA JUIS MPOTPaMyBaHHS KOHTPOJIEPIB
OBEH CoDeSys V2.3, interpoBane cepenoruiiie SCADA-cucrema Trace Mode V6.08
ta monomixkai mporpamu: OPC-cepep CoDeSys OPC-Server i mporpamu KoHDIry-

pyBanns npunanie OBEH 3 intepdeiicom RS-485 «TPM101, TPM2xx Koungueypa-
11



mop» Tomo. 3B'130k SCADA-cucremu Trace Mode 3 KOHTpOJIEpOM 3IHCHIOETHCS 32
nonomororo OPC-cepsepa CoDeSys 3 Bukopuctanusam intepdeticy Ethernet (TCP/IP
anpeca [IJIK — 172.16.28.***, macka — 255.255.255.000). Jlani Bij BuMiproBada
TPM200 CKAJIA-cuctema OTpUMY€E 3a JOMOMOTOI0 TIEpETBOpIOBava iHTEep(denciB
RS-232/RS-485 OBEH AC-3M [16] 3a mporokosom ModBus-RTU. V 3aBaanHi HeoO-
X1THO PO3POOUTH ATOPUTM PETYJIOBaHHs BUTpATH MoyaTkoBoi cymimi (Ne 1) Ta pi-
BHs B KoJtoHI (Ne 2). IIpukiaa mpoeKTiB alrOpuTMIB peryJIlOBaHHs HaBeneHui y [4],
npudyomy st Koutypa Ne 1 HeoOxigno Bukopuctatu I1I/I-perymnstop 3 aHanoroBum
BUXITHUM CHUTHAJIOM 4-20 MA 3 foro moaIbIIAM EPETBOPEHHSIM y TTHEBMO-
CUTHAJI JIJISl BIUIUBY HA MMHEBMATHYHUN BUKOHABUYMIA MEXaHI3M, a JAjiT KOHTypa No 2 —
[1/1-peryasitop 3 JBOMa IMIYJIbCHUMHM BHUXIJIHUMHU CUTHajJaMU «OLUIbIIE» Ta «MEH-
mie». YHiikoBaH1 CTPyYMOBI1 CUTHAJIA BiJl IEPETBOPIOBaYa TUCKY Ta KOHIIETPATOMipa
HAJXOIATh Ha BXOJU MiKpompoliecoproro sumiproBaua 7PM200.

2.2. Po3po0JieHHs1 cTPYKTYpHOI Ta pynkmionaanHoi cxem I3 KICY

Jlist po3po6nenns crpykrypHoi cxemu [1113 KICY neo6xiaHO nmpoBecTH aHaN13
MOCTABJICHOTO 3aBJaHHS 1 BU3HAYUTHU MOTPiOHI MPOTpaMHi Ta amapaTHi 3aco0u, sKi
OynyTh BukopuctaHi npu ctBopeHHi npoekty KICY. Tak, nns uporo 3aBaaHHs Oynia
po3pobiiena ctpykrypHa cxema [III3 KICY, sika 300paxena Ha puc. 3. Ha miit
CXeMl MoKa3aHi mporpaMHi 3aco0u, K1 HEOOX1THO BUKOpUCTATHU Jjisi cTBopeHHs [1113
KICY. Crpykrypno no cxiany III13 KICY Bxogsars 1113 koutponepa ta 1113 mrogu-
Ho-MarmHHOTO HTepdeiicy (HMI). Kpim Toro, ans orpumanus manux Big 7PM200
3aCTOCOBY€THCSI MporpaMa-KoH(pIrypaTop, 3a JOMOMOTOI0 SKOi HaJIalllTOBYIOTHCS
aHAJIOrOBl1 BXOAM MPHUCTPOIO (TUI JaTYMKA, Alara30H BUMIPIOBAHHS Ta THII BXiJIHOTO
CUTHAIY — CTpyM a00 Hampyra) Ta BU3HAYAIOTHCS MapaMeTpH 3B’SI3KYy MPUCTPOIO 3
[TK (popmaT, MBUAKICT TepeaBaHHS TOBIIOMIICHB Ta MPOTOKOJ OOMIHY).

Pozpo6meni II13 TTJIK Ta HMI Takox ckiamarThCs 3 €1E€MEHTIB, TOOTO IMiACH-
creM. lo cknany III13 IIJIK BXOAUTH MPOEKT 3 MPOrpaMHUMUA KOMIIOHEHTAMU. OCHO-
BHa nporpama (PLC_PRG), nporpamu perynstopiB (PRG_PID_R ta PRG_PD_D)
TEXHOJIOT1YHUX MapameTpiB (Butparta Ta Tuck). [limcuctemy I1I13 HMI, sixka po3po6-
JS€Thes B cepenoBuii Trace Mode, ckiagaroTh mijcucreMu — iHpopMaIiiHoro 3a-
Oe3reueHHsl oneparopa, 300py Ta apXiByBaHHS TEXHOJIOTIYHUX MapamMeTpiB, aBTOMa-
TU30BaHoro ynpasiinus TO.

VY pesynbrari ananizy ctpykrypnoi cxemu 1113 KICY orpumaeMo ¢gyHkiiona-

aeny cxemy 113 KICVY, sika HaBenena Ha puc. 4.
12



MK 3 BcTaHoBreHow onepadinHoto cuctemotro Windows XP/Vista/7

HMI HMI/SCADA Trace Mode
JllogMHO-MaLLINHHWUA iHTe cbe CepeposuiLe po3pobku NpoekTiB
— Ixepena / Mpuimaui
OPC-rpyna ModBus-rpyna
CoDeSys Opansep
OPC-cepsBep ans MB-npuctpois
OTYET TPEBOI CODeSyS
Gateway-Luno3
Ethernet
MK TPM
Mporpama Mporpama KaHan KaHan
Mig-perynaropa MA-perynsaropa Nel Ne2
BUTpPaTH piBHSA (Tnek) (kOoHUEeHTpauif)
TOY [laTymKkn Ta BUKOHABYI MeXaHi3aMu

Pucynok 3 — Ctpykrypha cxema [1113 KICY

[Tincucrema iHdopMaliiiinoro 3a6e3-

nedyeHHs podoru HMI i

[Tincucrema BeneHHs apXiBiB
napaMeTpiB Ta MOJIii

Peectparris <:;:> BJ1 K= Pesepsue
CurHamzamis e =~ HMI i i CXOBHUIIE
___________________________ e
I[IPOTPAMA (= I1A3
3ACOBU F—> 3ACOBM  [—>| yupauinus 1L
360py aBTOMATHYHOTO U bPY
iH(bOpMaHi'l' KOHTPOJIIO CTaHy BUKOHABUI

00’€ekTa MEXAHI3MU <}§

[Tizcucrema aBTOMaTn30BaHoro ympasmiaas T1I

Pucynok 4 — ®ynknionansHa cxema [1113 KICY
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2.3. Po3pobaenns I3 pas IIJIK

VY 3aBnmanH1 111 BUKOHaHHS [/]3 HaBemeH1 OCHOBHI TEXHOJIOTIYHI MapamMeTpu Ta
aNropuT™M poOOTH TEXHOJIOTTYHOI ycTaHOBKHU. [Iponec pektudikaiii npoxoauts 0e3-
MEPEPBHO, TOMY MPOEKT 3 YMPABISAIYOK MPOrPaMOI0 MOXHA PO3POOUTH Y BUTIISIL
OCHOBHOT'O TIPOTPAaMHOT0 oprasizamiitHoro kommoneHnTta 3 iMm’sm PLC_PRG, a mpo-
rpamu perynsaropiB PRG_PID_R ta PRG_PD_D BukimkarThCs 3 OCHOBHOI IIporpa-
mu. Konogirypysauns pecypcis [1JIK (di3uuni BXoau Ta BUXOAHM) HEOOXITHO MPOBEC-
TH BIJMOBIHO JI0 3aBJIaHHs Ta (PYHKIIIOHAJIBHOI CXEMHU aBTOMaTu3alli. B ocHOBHIN
nporpamMi HEOOXIHO MepeadaYnTH Pi3HI PEKUMHU POOOTH YCTAHOBKH, CUTHAII3AIlIIO
Ta (YHKI[IOHAIBHI BUMOTH JIJIsi 3a0€3Me€UEHHsI HOPMaJIbHOI POOOTH TEXHOJIOTTYHOTO
00’ €KTa ynpaBIIiHHS.

JIJist OTHOTO 1 TOrO K CaMOr0 TEXHOJIOTIYHOTO 00’€KTa YIpPaBIiHHS MOXYTb
OyTH 3aIpOITOHOBAHI Pi3HI CKCIUTyaTalliiiHi (TEXHOJIOTIYHI) PeKUMU. 3aIyCK, 3a0e3-
MEYEHHS HOPMAJIbHOTO (PYHKIIIOHYBAHHSI 1 pearyBaHHS Ha BUHUKHEHHS PI3HUX He-
IITATHUX Ta aBapiHUX cutTyalii. Bumoru 1o QyHKIIOHyBaHHS 00’ €KTa MOXKYTh Oy-
TU 3a/1aHl y BUIJISA1 TEXHOJIOTTYHUX, PEXKUMHUX a00 pelenTypHHX KapT, a TaKOoxXK
(YHKIIOHATBHUX [IUKIIOTPaM.

3niiicHenns [11/[-perynioBaHHs MpU yIpaBliHHI TEXHOJIOTIYHUMH MPOIECAMHU
B cepenoBuini CoDeSys peanizyerbcs 3a 10IIOMOTor0 qoaatkoBux 0i0miorek. Lle, Ha-
npukiana, 0iomiorexka UTIL.lib 3 mankoro Controller, sika BXoAUTh 10 1HCTAIALIHHOTO
nakera CoDeSys. Jlo miei manku BXoAuTh TpH (pyHKmioHanbHux Oyoku (DB): T1/1-
[TI/1- perynsitopu Ta peryaaTtop 3 pikcoBaHUM yacoM HUKITY. KpiM Toro, po3poOHUKH
[JIK ma mnatdopmi CoDeSys mpomonytoTh BiacHi 6i0mioteku mist cBoix [1JIK. Tak,
kommanis OBEH pa3zom 3 crangaptauM HabopoM mporpamaoro 3abesmnedenns Co-
DeSys namae nonmatkoBi 6e3komToBHI 6i6mioTexkn mis peanizarnii [11/I-perymoBanns
Ta yIpaBIiHHS PI3HUMH BHKOHaBuMMH MexaHi3mMamu (BM): PID_Rerulators.lib Ta
pid_reg2.lib. Ane ocobnuBicTIO IMX 0I0IIOTEK € HEMOXKIHMBICTh BUKOHaHHS Db 0i0-
miorexku B emyssaropi IJIK (1ie Tak 3BaHi BHyTpimIHI 0i0J1ioTeKn), TOOTO Il HAjIaro-
JOKEHHS MPOrpaM KOpUCTyBaya MOTpiOHa o0OB’s3koBa HasBHICTH peanbHoro [1JIK.
Kpim Toro, 11 616ni0Texku He npaioroTh B [IJIK iHmux BupoObHukiB. Haragaemo, 1o
ocHoBHE 3aBAaHHsA Db 3 nux 616710TEK — e MIATPUMAHHS MOTOYHOIO MapaMeTpa
(PV) na 3aganomy piBHi (SP) nuisxoM BIUTMBY Ha BUKOHABYI MEXaHi3MH pi3HOT 1ii (3
ananmorosuM Ta LIIIM-ymipaBiiHHIM).

Otxe, mounemo po3podssatu 1113 mms IIJIK. Hacammepen, micis 3amycky ce-
penoBuia nporpamyBadds CoDeSys cTBopiTh HOBUI TIPOEKT, JalTe oMy iM’s, Ha-
npukiazn kolona_rect.pro. B skocTi 1inboBoi miatgpopmu Budepite koutpoiep OBEH
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T1IJIK150.1-L., a moBy peamnizarii POU PLC_PRG — CFC. JlonaiiTe 10 poeKTy HE00-
xiaH1 616miotexu. Jlami nposeaits KoH(DirypyBanHns pecypcis T1JIK.

Ha puc. 5 nokazanuii pparment nporpamu 3 I1I/I-perymnsitopoM, ¢dyHKIioOHA-
JBHUH OJIOK sIKOTo BX0auTh 110 Oi0mioTexku UTIL.lib. B nbomy npuknazni enementa 3
Homepamu 0 Ta 1 3miiicHIOOTH mepioanuamii nepe3amyck [1IJ[-perymsitopa ans ycy-
HEHHs1 HAKONMUYEHHs CTATUYHOI MOXUOKMU peryioBaHHs. [locaigoBHOCTI e1eMeHTIB 3
Homepamu 4-5—6-7 ta 8-9-10-11 3a0e3meuytoTh MEPETBOPECHHS YIIPABISAIOYOTO CH-
rHany, sikuil po3paxoBanuid y III/[-perynstopi, B 3Hauenns IIIM-curnany Ha awuc-
KPETHOMY BXO/ll JJisl 3a0e3MeueHHs] poOOTH YCTAHOBKM B PEKHMaxX «HaArpiBau» ado
«OXOJOJKyBau» BIANOBIAHO. [IpyM bOMY cHodaTKy BIAKHWJAIOTHCS HEraTHBHI 3HA-
YeHHs cUTHany (4-5-6-7), moTiM 3IIMCHIOETBCS WOT0 MaciTaOyBaHHS 3 METOIO JIi-
HiliHoro mpuBeacHHs curHany miamasony (0...100 %) nmo miamasony M-
perynsaropa (0...65535 onuHuIe) 1, HacCaMKiHEIb, TEPETBOPEHHS 3MiHHOT THITY REAL
Ha Tun WORD.

=
=
=
—

PROGRAM PLC_FPRG
VAR
u=zt: REAL;
cut_wal: REAL:
pid_regl: PID:
blinkl: BLINK:
F_trigl: E_TRIG:
END_VAR
i

o
=
=
ra

o
=
=
[E%)

=
=
=
o

o
=
=
ol

o
=
=
e

=
=
=
=1

o
=
=
o

blinkl

ELINK (D
TRUE ENAELE . OUT
t#S00ns TIMELOW |2
TIMEHIGH |~ %
pid_regl
L FID D
EN ENoL
v temp —|aCTUAL 7
SET_POINT LIMITS_ACTIVE-
KP OVERFLOW

FALSE MANTAL J

—-EESET

W@ HUL@ | REAL_T0 WORD b
out_vwal | | heater
i
i}

= 655 35 —

W@ HUL@ | FEZL _TO WORD 1 1D
out_wal | | cooler

= 655 35 —

Pucynok 5 — ®parment nporpamu 3 [1IJ[-perynsaropom 3
JTHUCKPETHUMH BUKOHABYNMH MEXaHI3MaMHU
AHajorigyHo mpairtoe mocaigoBHicth 8—9-10-11, ame B mpOTHIICKHOMY PO3Y-
MiHHI, TOOTO BIJKHJAIOTHCS MO3UTHBHI 3HAYCHHS CUTHaNY. Jlam mepeTBOpeHHs aHa-
JIOT1YHE HABEJACHOMY BHIIE. 3BICHO, SKIIO B YCTAHOBIIl HEMA€E SIKOTOCh OJTHOTO 3 BH-
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KOHABYMX MPUCTPOIB, TO B MPOrpaMi 3aJHIIAETHCS BIAMOBIAHA MOCTIOBHICTh. Takoxk
1 MporpamMa Moke OyTH BUKOPUCTAHA JJisi YIPaBIIHHS €JICKTPUYHUMU BUKOHABYM-
Mu MexaHizmamu tuny MEO a6o MEII.

Hactynuuii npukiag JeMOHCTpYe MOpsIOK BukopuctanHa @b 3 0i0mioTexu
PID_Rerulators.lib, sika po3pobiena cnemiaiapao st koTposiepie OBEH. B nanomy
Bunaaxy [1I/I-perynstop aHanoriunuii nmonepeaHbOMY MPUKIAAY, ajie 10 HbOTO J100aB-
neHa (yHKI[Is aBTOHAJIAIITYBaHHS MOro mapameTpiB /10 BiacTuBocTel 00’ekta. Ha puc.
6 300paxenuii GpparmeHT mporpamu kKopuctyBada mis [1I/l-perymtoBanns 3a mormo-
MOTOI0 2-TIO3HIIHOT0 BM Ta MOKJIMBICTIO BMUKAHHS Ta BAMUKAHHS PEXHMY aBTO-
nHanamryBanHsa [1IJ[-perynsropa. Takox B mpoekti nmependauennii @b DIG_FLTR,
JUTSL IKAWA 3MEHIIIY€ BIUTUB BUIMAJIKOBUX IMITYJIbCHUX MEPENIKO]] HA BUMIPIOBAHUM Ta-
pamerp. B po3nini orosomieHHss 3MIHHUX TEpIIl YOTUPU 3MIHHUX PI3HUX THUIIIB
3B’s3aH1 3 BIAMOBITHUMU (pi3uuHnMu Bxogamu Ta Buxojamu [1JIK. [uini 3miHHI € J0Ka-
JHHUMH 1 HOTPiOHI /Ui (PYHKIIIOHYBaHHS MpOTrpaMu KOPUCTyBaua Ta KOHTPOIIIO 3a pe-
xumoM podotu [I/[-perynsaropa.

0001 [PROGRAM PLC_PRG

DO02[ AR

003  vh1_znach AT%ID4 .0 REAL,  ("M3mepeHHOE 3HaYeHWE Ha aHanoroBoM exoge Mal™)

0004]  whl_wrem AT%MYA1 : WORD,  (*MamepenHos Bpema HaaHanorosom Exoge N21®)

0005  zapusk_anr AT%[:0.0 :BOOL;,  (*OucTaHuModHeld zanyck AHP © noMOLWER KHONKK Ha BUCKPETHOM Exoge N21¥)
000B vihl AT9CNWYT 0.0 WORD:; "k nuCkpeTHOMY Eixogy Mol nogenioyed nogmogyne WKk

0007 filtrl: DIG_FLTR, (*LupoBoit HUAETR HA MEMEPEHHOE ZHAYEHWE™)

0003 ust: REAL =40, (*¥cTaeka, © npeaycTaHoekod 507

0003 anr_start: BOOL = TRUE; ["RomaHAa 2anycka AETOHACTROMKK. [1pM NEpBOM 2aNYCKe EKNHYABTCA ABTOMATHYECKM™)
0010 status_anr: BYTE; ["CTaTyc NpoXOMAEHWA AETOHACTRORKK™)

oo11 triger: 3R,

0012  promegut: BOOL,

0013  promegut!: BOOL,

0014]  trigl: B_TRIG;

0015 pid1: PID 2P0OS IM_ANR; (*Bnok MO © aeToHacTpofko ™)
O01B|EMND _WAR

filtr1 pid1 @
DIG_FLTR PID_2POS_IM_ANR
vh1_znach IM_WaL OUT_WAL P OUT_wAL—
2 FB wh1 vrem P TIME STATE_ANR status anr !
1 Tl st =1
[ zapusk _anr START_ANR
10 YDOP
0 MY
[ -100 [

T A £l MULT{‘ REAL_TO_WORD is [—EI—]
wih

0 B55.35 |

BTy
]

=

triger = trig1
SR (D T Eq 4 R_TRIG 13
zapusk_anr —SETT qb Q1 —{anr_start Q [ status_anr | CLK H Q
|

promegut! —RESET 1

Pucynox 6 — ®parment nporpamu 3 [11J[-perynsTopom 3 aBTOHAIAMTYBAHHIM
16



Ha BigmiHy Big momepenHboro npukiany, ae peamizopado IIJ[-ynpasmiaas 2-
no3uuiiiuM BM, B HacTynmHOMy mnpukiani Oyae po3risgHyTta Moxiausicts I11J1-
yrpaBiiHAS 3-MO3UIIIHHUM BM 3 perynioBalbHUM OpraHOM THIY «KJamaH» Ta aBTO-
HaJalITyBaHHSM J0 BJIACTUBOCTEN 00’€kTa peryioBaHHsA. B 1mipomy Bumaaky Oyne
3acrocoBanuii ®b i3 6iomioreku pid_reg2.lib. Bigsnaummo, 1o mas peanizamii pe-
AKUMIB yripaBiiiHHS BM «Oiblie» Ta «MEHIIE» B MPOEKTI BUKOPUCTAHO JIBA MEPIIUX
muckpetHux Buxoau [1JIK, mpuyomy curHanmbHi JiHII MiKIIOYEHI JO HOPMaJIbHO 3a-
KPUTHUX KOHTAaKTIB MepeMukarounx BxoAiB BM. ®dparmeHT nmporpamu KOpUCTyBaua,
sika BukopucroBye @b APID_VALVE 3 6i6mioreku pid_reg2.lib, moxazaunwmii Ha puc.
/. B po3aiii OroyionieHHs] 3MIHHUX TEPII 11’ ITh 3MIHHUX P13HUX THUMIB 3B’sI3aHl 3 Bi-
AnoBiAHUMH (Gi3UdHUMHU BXojaamu Ta Buxojamu I1JIK. [Hmn 3MiHHI € JTOKaIbHUMU 1
noTpiOH1 171 QYHKIIOHYBAHHS MPOrpaMu KOPUCTyBaua Ta KOHTPOJIO 32 PEKHUMOM
po6otu Il /-perynstopa.

0001|PROGRAM PLC_PRG
00021VAR
0003  wh_znach AT%IDA0: REAL,  ("MamepenHoe 3HaueHMe Ha aHanoroom exoge Nel™
0004 wh_vrem AT%IWA T WORD,  ("MamepenHoe BpemA Ha aHanaroeom exoge hel™)
0005 anr_start AT%IAD.0:BOOL, (*OMcTaHuMoHHER 2anyck AHP © NOMOWERD KHOMKY HA QMCKPETHOM Bxoge Na1™)
000B|  wih1 AT%0Q:1.0 :BOOL, [k AMCKRETHOMY Brixogy Nel1¥)
0007]  wih2 AT%0C:1.1 :BOOL, [k AMCKRETHOMY Bexogy Ne2¥)
000a|  filtrl: DIG_FLTR, ("Ludpoeaid GUIET Ha HIMEPEHHOR 3HAYEHME")
0003 ust REAL =40 ("YcTaeka, © npegycTaHoekoi 407
00M0]  wrem_hod: REAL =90, ("BpEMA K043 JANEHKKM, B 3ABHCAMOCTA 0T xapakTepucTie MM
0011]  req_1: APID WALVE, ("ML perynatop ¢ aeToHacTpoikol ana Tpexxogoeex WM Bes natumka nonoxenra’)
02|  nach_mashn: REAL = 20, ["Ha4an:Hae 3Ha4EHHE MOLWHOCTH NPH ABTOHACTRORKE™)
0013]  zona_nechustr. REAL = 5; (*30Ha HEYyCTEMTENEHOCTA B B4, NapameTpa’)
0014]  Iuft: REAL:=0.5; (*Bpema eeifiopkn NOBTa MK PEBEPCE, B CEKYHAAX")
004l  sinhro; BOOL; (*3a03BaTe NONOKEHAE JANEMKKA M3 MAT. MOAEM ¥)
0016  mashn_upr: REAL,
0017 pr_anr BOOL,
O8] pr_bw ust: BOOL,
OMIEND AR
filtr1 @ reg_1
DIG_FLTR J APID_WALYVE i
wh znach —IN_WAL OUT WAL Py LESS
2 HFB vh wrem Py Tirne MORE
1 Tl ust SF ki
1 RAMP ANR_WORK
10 Dy FAST DSP
nach_raoshn P 0
anr_start START_ANMR
sinhro SYNC
vrem_hod TVAL
|uft TLUFT
05 TIMP
1 PAAX
o PivtiM
0 Y _MANUAL
0 ¥ _MAN_SET
[ zona_nechusty M

Pucynok 7 — ®@parment nporpamu 3 [IJ[-perynsaropom
3 aBTOHAJIAIITYBAHHSM JIJIs1 YIPaBIIHHS KJIalaHOM
17



Ha puc. 8 maBenmenuii nmpuxman [1I/[-perynstopa Ha 6a3i @b 3 6iGmiorexu
UTIL.lib ans ynpaBninasa TpunosumiiiauM BM 06e3 matumka mososkenns (JI1). s
yOpaBiiHHS KiIamaHoMm 3 enekTpuunuM BM tuny MEOQO Bukopucranuii ®b
VALVE_REG_NO_POS 3 6i6miorexku pid_reg2.lib. Buxomu LESS ta MORE 1poro
0JIOKa MIKJII0YEH1 10 OOMOTOK €JIeKTPOABUTYHA ISl MOro 00epTaHHS B MPOTUIICKH1
CTOPOHH, 110 IPUBOJUTH 0 BIAKPUTTA a00 3aKpUTTS KIIaraHa.

0001|PROGRAM PLC_PRG
0002[vAR
0003 filtrl: DIG_FLTR, ["Bnok dUNETPALMKM HEMEDEHHOMD 2HAYEHHAT)
aoo4 11: REAL .= 20, ["MzmepeHHan TemnepatypaT)
0003 polosa: REAL, ("Monoca duUNeTpa, B 8AMHMUEN MAMEPEHHOR EENMYHHE™)
000& yrem: REAL ;= 2000; *Monoca epemedd, B Mc™)
0007 pid1: PID_FUNCTIORN, ("MW perynATOp HA NOO0ER#AHKE™)
0nos t_izm: WORD; ("BpemMa wamepeHdi, BepeTca M3 aHANOroBoro BXofa, MMAo TAKTHRYETCA B NPOrpaMme”)
] ust: REAL = 15; [*3HaueHHe yCTaBKK, KOTOROR HeoBXogMMO NOALepKHEETE™)
0o10 klapanl: VALVE_REG NO_POS; ["BnoK yNPaEneHHA HMNYABCHEM KNANaHoM BonblWe\MeHsWwe™)
0011 out!: BOOL, [*CHrHEN 0 ZAKPEITHH 33CA0HKM - Ha ETOROMA BeXOL™)
0012 out2: BOOL, ["CMrHan o SaKpEITHH 2ACN0HKM - Ha NepeLIfl BExoa™)
DO13(EMD VAR
0014
| ¢
filtr1 @ pid1 @ klapanl @
DIG_FLTR PID_FUMCTION WALVE REG MO POS 9 3
t1 N WAL OUT WAL P OuUT WAL IR AL LES=aut
polosa —FB [Tt izm PV TIME 2 DBF MORE sut
wrem — 1 ust —SP 120 FulltotionTime
15 —FPEB 0.1 LuftTirme
3 T [ FALSE HsYNC
0.2 —T0_ 0.1 RevarsTime
1 IMIN 1 hin'ork
1 IMAX 1 MinStop

Pucynox 8 — ®parment nporpamu 3 [1IJ[-perymnsitopom Ta
O®b st ynpaBiaiHHA KJIanaHOM 0e3 aTuyrKa MOJIOKEHHS

Hacamkinens, nHaBenemo npukian [IJ[-perynaropa ana ynpasininags BM tuny
MUM. V npoMy npoekTi BUXigHui yHipikoBanuii ctpymosuii curnan (YCC) 4-20
MA micnsg @b PID nanxoauts 1o ananorooro Buxoay I1JIK, a gani mepeTBoproeThes
B EIIIl B mHeBMaTuuHuii curHain, sikuil BrimBae Ha aiadpparmy BM, sika 3’ennana 3
KJIalIaHOM 3a JO0MOMOroro mroka. ko Ha Buxoni ITJIK 3HaueHHs curHamy AopiB-
HIO€ 4 MA, TO 1Ie 03Hayae, 1110 KJanaH MOBHICTIO 3akpuTui. HaBmaku, kianaH moBHi-
CTIO BIIKPUTHUH, SKIIO 3HAYCHHS cUTHany nopiBHIoe 20 MA. BiamoBigHo, K10 Kia-
maH 3HaxoauThcs B mojoxkeHHi 50 %, Toxi YCC nopiBHioe 12 MA. dparMeHT mpo-
rpaMH 3 TAKUM PETYJIATOPOM MOKa3aHo Ha puc. 9.

Otxe, OyJi0 HaBEICHO MPHUKIAJAM BUKOPUCTAHHSA O10JI0TEYHUX KOMIIOHEHTIB
st peanizanii [TI/[-peryntoBanus 3a nonomororo BM pizaux tumiB. Tomy nipu po3-
po6ui I3 qs TIJIK HeoOxiHO BpaxoByBaTH MOYATKOBI JIaH1 Ta TUI 3alIPOMOHOBA-
Horo BM.
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=1
=
=
=

PROGRAM PLC_PRG

VAR
BLIMK_1: BLIMK;
r_t 1. R_TRIG,
pi_1: PID;
ustREAL =30;
man: BOOL:=0;
res: BOOL =0,
lim_act BOOL,
OF_: BOOL;

EMD_YAR

<

=
=
=
%]

=1
=
=
]

(=1
[=1
=1
=

=1
=
=
in

=1
=
=
=

=
=
=
=

=1
=
=
oo

(=1
[=1
=1
7=

=1
=
=

=1
=
—

|

BLINK_1
= ©

BLINK
EMABLE oUT|
TIMELOWY [
TIMEHIGH |~ =%
pi_1
{ PIC @
EM ENO-
par ACTUAL Nl out_an
ust SET_POINT LIMITS_ACTIVE lim
07 KP OVERFLOW OF _
03 u
v
[ rez_m ——v manuAL
12 Y_OFFSET
4 v_in
20 Y _Max
man MAMLIAL E'
WIJ:RESET

Pucynok 9 — ®parment nporpamu 3 [1J[-perymsitopom
ta @b n1d aHaoroBoro ynpasiaiHHA KIanaHOM

2.4. IIpyHIUNHU TOCTYIY 10 JaHUX TEXHOJIOTiYHOr0 Mpouecy

Bupimenus npobnemu moctymy 3 6oky SCADA-cuctem 10 T1aHUX TEXHOJOTI-
yHoro nporuecy B [IJIK abo B inmux npuctposix B KICY BupillyeTbcs pi3HUMU CHO-
cobamu: 3a JOMOMOTOI0 CHeliaibHUX ApaiBepiB BiJ BupoOHukiB I1JIK Ta 3 Bukopuc-
tanHsIM OPC-TeXHOMOr1i.

OPC-texnomnoris (OLE for Process Control (me OLE — e Object Linking and
Embedding — 3B’s3yBanHs Ta BOyJIOBYBaHHS 00’ €KTIB) JUIS YIPaBIiHHSA BUPOOHHYU-
MU IpoliecaMu) — I MPOrpaMHa TEXHOJIOTis, SKa HaJla€ CTAaHJAAPTU30BAaHUHN IHTEp-
deiic goctymy A0 maHUX TexHojoriyaux npouecis [17]. Texuomnoris OPC modymoBa-
Ha Ha 6a3i COM/DCOM (Component Object Model — mozenp ckinageHux 00’ €KTIB,
sika 0a3yethcs Ha TexHosorii OLE; Distributed Component Object Model — po3nogi-
aera mozaens COM) Binm kommanii Microsoft [18]. B ocnoBHoMy OPC-texHomoris
BUKOPHCTOBYEThCS JiIsl ynuTaHHs Ta 3anucy naHux I[1JIK i3 pisaux mporpam (OPC-
KITIEHTIB), TAaKUX SK MPOrpaMy JIIOAWHO-MAamMHHUX iHTepdeiiciB HMI (Human-
machine Interface) ra SCADA-cuctemu (Supervisory Control And Data Acquisition).
Sk npasuio, Bci cyyacHi [UIK Ta cuctemu po3nojiieHOro BBEACHHS/BUBEICHHS 3a-
oesmeuytotecst OPC-cepsepom. OPC-cepBep — e JOMOMIDKHA Mporpama, ska IiaT-
pUMYE 3B’SI30K 3 KOHTPOJEPOM IO KaHaNy 3B 3Ky Ta HaJa€ JOCTYM J0 JaHUX KOHT-
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poiepa kiieHTam 4yepe3 crangaptanii inTepdeiric OPC DA. Cepep 3ammycKa€eThCs aB-
TOMATHUYHO IICIS 3aIMYCKY KIIIEHTA.

2.4.1. Hanawmyeanus npoexmy ¢ CoDeSys ons 3abesneuenns pooomu OPC-
cepeepa

Otxe, mo0 3aiiicauT oOMiH nanuMu yepe3 OPC-cepsep CoDeSys, HeoOXximgHO
chopmMyBaTh CUMBOJBHHUI (ailn 13 3MIHHUMHU MOPOEKTY AJis oOMiHy naHumu. [lpu
nmpoMy st 3B’si3Ky 3 KoHTpodepamu OBEH OPC-cepBep BHKOPHCTOBYE IIUTIO3
Gateway, sxuii Takox BUKOpUCTOBYE cepenosuiie CoDeSys. Jns podotu uepes OPC
HE MOTPIOHO OYIb-SIKUX TOAATKOBUX (PI3UYHUX 3’ €HAHb. JlOCTaTHRO OYIb-SIKOTO Ha-
namroBaHoro intepdeiicy (RS-232/485 ado Ethernet). B [14] naBeneHi yci HeoOXimHi
HanamrtyBanHsa poekty mis [1IJIK B cepemoBumti CoDeSys niist CTBOpEHHST CUMBOJTH-
Horo (aitny. Jlam nmotpidHO mpoBectu KoH(pirypyBanus OPC-cepBepa 3a I0MOMO-
roto porpamu OPCConfig.exe, sika € incTpymMeHTOM KoH(pirypyBanus OPC-cepBepa.
3a3HauUMO, 0 CUMBOJIBHUI (aiiil 3 TeraMu akTUBY€ETHCS JIUIIE MPU HASIBHOCTI pea-
JBHOTO KOHTpoJjepa mig yac 3anycky OPC-kiieHTa. SIK TUIBKH KJIEHT BCTAHOBIIIOE
3’ennanHas OPC-cepBep ta Gateway-cepBep aBTOMAaTHYHO 3aIyCKalOThCS OIepa-
[IIHOI0 CHCTEMOI0. 3a YMOBUAHHAM OyJle 3aBaHTa)keHa OCTaHHs KOH(Irypaiiist cep-
Bepa. 3’emnanns Mix OPC-cepBepom Ta OPC-KITi€HTOM MOXHa MPOTECTYyBaTH, Ha-
BITh SKIIO HEMAa€ MIIKIIYEHUX KOHTpoJiepiB. JlJisi 1bOro HEOOXIAHO 3aMyCTUTH
OPC-cepBep B KOMaHIHOMY pexuMi 3a gornomoror komanau CoDeSysOPC.exe
/TestMode. ITicns mporo cepBep MpairoBaTAME B TECTOBOMY pexumi. CepBep aBTO-
MaTUYHO CTBOPUTH HAOIp TECTOBHMX E€JIEMEHTIB, SIKl Oy1yTh JOCTYIHI KiieHTaM. KoH-

¢irypamiss OPC-cepBepa mae BuU-

+4: OPCConfig - Single-PLC Configuration 4] TR 1€papXIYHOTo AEpeBa, sIKe Mi-

e Rl 2 ctuth Taki rimkm: Server, PLC Ta
=M Server Settings for OPC Server .

o[ PLC Connection.
qPCDnnection

[Ipukinan HanamTyBaHHS Ma-

Update Rl (s} [200 pameTpiB OPC-cepBepa mokazaHuii

PubicBioms [ Ha puc. 10, 11, 12. Ha puc. 10 mo-

Syne it v Ka3aHl 3arajbHl HaJalITyBaHHS

boghaeist v OPC-cepBepa, Ha puc.1ll — pexum

po6otu IIJIK Ta iM’s1 ipoexTy aJist

Pucynoxk 10 — CrapToBe BiKHO MYyJIbTHKOHTPOJIEPHOTO  PEIKUMY,
koHpirypaTtopa OPC-cepBepa Ha puc. 12 — mapameTrpu KOMyHi-
Kariinoro nutto3y OPC-cepsepa.
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+1 OPCConfig - Single-PLC Configuration

4 OPCConfig - Single-PLC Configuration

File Edit 7 - :
=I-1M Server Settings for PLC Fie Edit ?
=-[H ) = B Server Seltings far connection to PLC
Connection o :lﬁ PLC
Project pame: 4 Connection
Timeout [msy (10000
Number of Tries: |3 Gateway  Local
Buffer Size [Bytel |0
Wit Time (s |10 Device:  Serial [(RS232)
Reconnect Time (s} |15
Parameter | Walue | Comment
i Part COM3
Baudrate 115200
Motorola Bptearder: [ Parity Mo
MoLoginService: [ Stop bits 1
Motorola byteorder Mo
Flow Contral Ot
Pucynok 11 — BikHo 3 napameTpamu Pucynok 12 — BikHO HamamTyBaHb
nanamrrysanss [TJIK KOMYHIKal1i{HOTO HUTI03Y

OPC-cepBepa

2.4.2. Koughieypysanus npoepammnoeco mooyas ModBus oxs I[1JIK OBEH

Hoctyn no nanux B [1JIK MokHa 311iCHUTH 32 JOMOMOT'O0 1I0JJaBaHHS B KOH(I-
ryparito [IJIK nporpamaux momymiB 1is podoTH 3a nporokosiom ModBus [6, 14, 19].
ModBus — e mpotokos oOMiHy naHuMm# Ta pospoosenuii s [TJIK omHOMMEHHUH
IIPOrpaMHUNA MOy, IKMH 3a0e3neuye podoty [1IJIK BiamoBIAHO A0 IBOTO MPOTOKO-
ay. Jdns nocrymy mo manux I1JIK i3 3acrocyBannsM mpotokomy ModBus mo nocigos-
HuX iHTepdericax abo Ethernet BUKOPUCTOBYIOTH TEXHOJIOT1I0 OOMIHY TAHUMU K20106-
Huti<>nionopsokosanut» («master<»slave»), B Skuii NuIIe OJUH IPHCTPI («eonos-
HUL») MOXE IHIIIIOBATH Tiepeaady (3poOUTH 3alMT) y IHIIUX TPUCTPOIB («nionopsio-
kosanux»). 111 mpucTpoi nepeaaroTh naHi abo MpoBOAATEH MOTPiOHI aii. TumoBuii cono-
enut ipuctpii — e 1K 13 3amymennm OPC-cepBepom it npuctpois 3 ModBus mipo-
ToKoJOoM. TunoBuit nionopsiokosanuu npuctpii — ne IJIK abo iHmmi noxanbHuUiA
MPUCTPIM MOJBOBOrO PiBHS, HAIPUKIAA MOAYIb BBeaeHHs/BuBeAeHHs. Y [1JIK OBEH
MpOrpamMHO peasli3oBaHl 0OMJIBa THUMHU MPUCTPOIB. TakoK MPOrpaMHi MOJYJI MOXYTh
OyTtu HaymamToBaHi Ha aBa pexkumu poootu: ASCII a6o RTU. Ilix gac koHbirypyBaHHs
napametpiB moayis B [IJIK kopucTyBau oOupae HEOOXITHUN PEKUM Pa3oM 3 THITUMU
napaMeTpamu (IIBUIKICTH Tepeaadi, popMar kaapy, pexum odMiny Tomo). B [6, 14,
15] HaBemeHa TOCHIZOBHICTH CTBOPEHHS Ta HAIANITOBYBAHHS MOYINIB 000X THIIIB
(master ta slave) mist 3a0e3neueHHs] OOMIHY JaHHMH I10 TIOCTIIOBHUX iHTepdericax Ta
3a gonomoroto Ethernet 3 Bepxuim piBHem, To6T0 SCADA-CcHcTEMOTO.

VY nporpamaomy moayii Modbus € MOKIHMBICTD JOJATH TaKi YOTHPU THUITH KaHa-
aiB (3minnux): REAL, 4 6atimu, 2 6aiumu abo 8 6imis. Ilpu po3risiai iHGOpMALIHHOTO
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o0OMiHy, 00JacTeit maM’sITi BAKOPUCTOBYIOTBCS THIH «O1T» Ta «pericTp» (SIKU Yuceshb-
HO JIOpiBHIOE 2 OaiiTam). JlomaBaHHS 3MIHHHX PI3HHX PO3MIpPIiB TOTPiIOHE U CTPYKTY-
pu3artii Ta ontuMizanii pecypcis [TJIK. 3 mormsaay Bemxydoro Slave-npuctpiii € Oe3nepe-
PBHO OpraHi30BaHOIO 00JIACTIO TTaM’sITi, J0 KO MOKHA 3BEPTATUCS SIK 3a perictpami (3
0-ro perictpa), Tak i 3a Oitamu (3 0-ro 6iTa). Asie € 0OCOOIMBICTD IPU OpraHi3allii 3YHTY-
BaHb 200 3aMKCy 3HaYCHb, SIKa MOJSATae B TOMY, 110, SIKIIO y MPUCTPOi BUKOPUCTOBYETh-
Csl 3MIIIAHUH THIT 3MIHHKX (TOOTO, OJfHOYAcCHO 2-OaiiTHui, 8-0iToBHii ab0 4-OalTHHMIA),
TO HEOOXITHO Ha BCIX eTamax poOOTH 3 MPUCTPOEM BPaXOBYBATHU OCOOJIMBOCTI «BHUPIB-
HIOBaHHS» 3MIHHHMX B 00JIacTi BBeleHHs/BUBeAeHHS. Tomy B Momyias Modbus (slave)
yepe3 KOHTEKCTHE MEHIO HEOOXIIHO J0/1aBaTH CIIOYATKy 3MIHHI MEHIIOrO PO3Mipy 1
nvre B KiHmi — 3miHHI THIY Float. OcobnmuBocti 00MiHy 3a mpotokonom Modbus Hage-
neHi B cragaapti [19].

Ha puc. 13 noka3aHo BapiaHT HaJaIITYBaHHS MPOTPAMHOTO MEPEKHOTO MOIY-
as 3a npotokosiom Modbus mist fioro poOoTu B pexxumi «Slave» st poekTy, K
300paxkennii Ha puc. 9. Y npomy Bumanky [1JIK 3a mocnigoBHuM inTepdeiicom RS-
232 3 BukopuctanuasaM npotokory Modbus-RTU orpumye 3HauenHs ycraBku (USt) Bin
SCADA-cuctemn, sixka BctanoBjeHa Ha [1K.

B--FLC 150 I -
H-Dizcrete input 6 bit[FIX] Basosble napamerpal  [apameTpel MD”*"'“"]
H--Discrete output 4 bit[FIX]
H-Special output [FIX]

&
£
£
Bl-Unifed signal sensor[SIOT] HHgere | VA | IHaueHHe Mo yrdony. MuH. Makc.
[-TUnifed signal sensor[SLOT] 1 Communication speed 11520 = 11520
] .g 2 Parity WO PARITY... x| WO PARITY C...

H-Unifed signal =s=ensor[SLOT] k] Data bitz a btz | B it
B-Unifed signal sensor[SIOT] 4 Stap length One stopbit = One stop bit
Ednal FIZ 5 Interface Type RS232 x| RSZ32

""" nalog output [FIX] B Frame ariented RTU = aso
H--Analog output [FIX] 7 Framnirig time ms i] i] i] 32000

g Visibility Mo = Mo

E--ModBus (=lave)[VAR]
- Hodbus [ FIX]
. i.Debug RS-232[VAR]

beemst AT %0D9 1.0 REAL: (% *)

Pucynoxk 13 — BikHO HajamtTyBaHHs MepekHOT 3MiHHOT ipoTokoiy ModBus

2.4.3. Hanawmysanus OPC-cepsepie onsa npucmpoie OBEH 3 inmepgeticom
RS-485 ma npomoxonamu OBEH i ModBus

Hns noctyny no nanux TPM Ta MoayiiB BBEJCHHS/BUBEIACHHS 3a MPOTOKOJIA-
mu OBEH ta ModBus xomnaniero OBEH po3pobaeri OPC-cepBepH sl IPUCTPOIB
OBEH 3 iatepdeiicom RS-485. Ane momepenHb0 HEOOXiTHO TPOBEeCTH KOHDIrypy-
BaHHS CaAMHUX PETYJSATOPIB Ta MOJYJIB 3a JIOMIOMOIOI0 MPOrpaM KOHQIrypyBaHHS, sIK1
Hagae komnanis OBEH [5, 6, 8-11, 14, 16, 20]. Lle, mo-mepiie, CTOCYeThCs HaJalll-
TyBaHHs IHTEp(eicy Ta mpoTokony oOMiHy aAaHumH. llo-gpyre, 1e HamamTyBaHHS
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(YHKI[IOHATBHUX MapaMeTpiB MPUCTPOIB Ta IXHIX BXOMAIB/BUXOJIB. 3ayBaKMMO, IO
yC1 MOAI0HI MPUCTPOT MOXKYTh OYTH JIUIIE MIANOPSAAKOBaHUMH, TOOTO B Mepexi KI-
CY notpiOHa HAsBHICTH TOJOBHOTO MPUCTPOIO, (PYHKINIO SKOTO MOKE€ BHUKOHYBATH
I1K 3 BcranoBnenoto SCADA-cucremoro, sika, y cBoto uepry, € OPC-kimientom. Ta-
KO 3a3HAYMMO, 110 3B’A30K MK MPOrpaMor0 KOH(MIrypyBaHHS MPUCTPOIO Ta BIIACHE
MPUCTPOEM 3AINUCHIOETHCS JHIIIe 3a npoTokojaom OBEH. Ilporpama koH]irypyBaHHs
MIPUCTPOIO MOCUJIAE CIeIlialbHE MOBIAOMIICHHS, SIKE€ MEPEBOIUTH HOTO B PEXKUM PO-
6otu 3a nporokoaom OBEH. JIns nepexony MPUCTPOIO Ha poOOTY 3a MPOTOKOJIOM,
KW BKa3zaHui y mapametrpi Prot, manpukiax ModBus-RTU, micist 3aBaHTa)keHHS
KOH(irypaiiii HeoOX1THO BUMKHYTH Ta YBIMKHYTH MOJYJb 200 BIIIPaBUTHU 10 HHOT'O
komanay INIT. OcobmuBocTi 00MiHY 3a mporokosiamu Modbus Ta OBEH naBeneHi B
crannapti [19] Ta nokymenti [20] BignmoBimHO.

®dizpuHo I migkIodYeHHs npuianis OBEH 3 iatepdeiicom RS-485 mo IIK
BUKOPUCTOBYIOTH NEPETBOPIOBaY1 iHTEp(PEHCIB!

. OBEH AC3-M - aBromatuunuii [11 RS-232/RS-485;

. OBEH AC4 — aBromatnunnii [11 USB/RS-485.

Orxe, BukopuctoByroun Cnpagxy k npozcpamme abo Pykosoocmeo no skc-
niyamayuy MOIYJIsl, TPOBEITh HANAIITYBaHHS MOTPIOHOTO0 MOAYJIA 200 perymisTopa.
Hns 38’°s3ky moayns 3 [IK y cknani PCY HeoOxinHO BUOpat noTpiOHUM 1HTEpdeiic
Ta MPOTOKOJI OOMIHY, SIKI BKa3aHl B 3aBJaHHI. Skio nependadaeTbcst AOCTYI A0 Ja-
Hux BumiptoBada TPM200 3 6oxy SCADA-cuctemu TraceMode i3 3acTtocyBaHHSIM
OPC-ceprepa mns npwianie OBEH 3 intepgeticom RS-485 ta nporokonom ModBus-
RTU abo OBEH HeoOXiHO 3MIHUTH HACTPOIOBaHHS MOAYJA Ha MOTPIOHUNA MPOTO-
KOJI, PENITY MapaMeTpiB MEPEKHOro OOMIHY 3anumutu 0e3 3MiH. Jlami, 3rigHo 3 10Bi-
JIKOIO JIO MPOrpaMu Ta IHCTPYKIIIEIO 3 €KCIUTyaTallli MpoBeliTh KOH(MIrypyBaHHS BXiJI-
HUX KaHaJI1B BUMIpIOBada BIIIIOBIIHO JI0 3aBIaHHS.

[lomanbmuM KpOKOM HaNlalITyBaHHS 3B’A3KYy MOJYJIS 3 BEPXHIM PIBHEM €
koH(]irypyBanus BrnacHe OPC-cepBepa. [lns 1poro € creuiajibHi MNpOrpamu-
KOH(QIrypaTypH, MOpsIoK poOoTH 3 sskumu onmcanuii B [14, 15]. ITicas mpoBeneHHs
BCIX HaJlallITyBaHb 30€peXiTh KOHQITYpaIlil0 Ta 3aKpUITE Iporpamy HajlallTyBaHHS
OPC-cepsepa.

[Tpuknan nanamryBanusa OPC-cepBepiB st podbotu npuctpois OBEH 3 inTe-
pbeticom RS-485 3a npotokonamu OBEH Ta ModBuUS mokaszano Ha puc. 14 ta 15 Bin-

noBiHO. Ha puc. 14 nokazani nanamryBanHuss OPC-cepBepa Juisl MiIKIIOYEHHS pery-
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nstopa TPM101 3a mpotokosiom OBEH, a Ha puc.15 — Mmomysst BBEZICHHST aHAJIOTOBUX
curnaitiB MBA 3a nporokosiom ModBus.

7 5
8 0PC apaiieep ana npubopos OBEH c urtepoeiicom RS485 l B M OPC-cepsep ana npubopos MODEUS &J
=2 coms
BK.oumTs HanpasneHmue v NMpugoper  JoSasirs.. | a3, . | Fl-g MVAS(addr =16) W |Lemp
CropocTe IBEDD - Bug Agpec TEm— 24 d[; OnncaHue |3HBHEHME TemnepaTypbl float
Bur aaon B Bl ;6. B - [ | [ dot Tun [FroaT E
YerHooTb Orcyretsyer = B ot
[ stat Coshakon [
CronfiTs! ! jv @ time Mopagok BaiiT Intel [
Mepog orpoca,Me 1000 ﬂ ] channelz Mnagwwn crosoM snepen (OBEH MIK) [
- -] channel3
3anepka npu onpace,vic| 10 = B2 channel4 Oyrants Term |[Oyinn 04 (Read Input Regs) v |
=] Bl channels
Mepesanpocos npu ctioe |2 =l a0 m::;;s et e e |DUD4
Nurra ATS -] channel7 | J
= Lt} O -
OfopysoEaHye C 4on. TakiMayTom r B channel3 ek ko Ak
. =]
[Llon. Taimayr oreetame |0 5
ABTOMATHYECKMEA Npeofpasoeatens R52320->R5485 W Pt nPOCAYLMEAHIAA naHa [
Nokasbiears Boe noptel [COM1-COM32], BKNI0Y3A SaHATBIE M HECULECTEYOWME B cHoTeme |
Wranopr... ‘ Jkcnopr... Crpaet.a ‘ Beixog, ‘ S Pyl R e eV I Beoa I
COMDEHTE KOHGMrypaLuo I Cnpaska I
Pucynok 14 — HanamryBanus OPC- Pucynok 15 — HanamryBanus OPC-
cepBepa JJisl IPUCTPOIB cepBepa IJisl TPUCTPOIB
3 mpoTokojiom OBEH 3 mpoTokojiom ModBus

2.4.4. Jlocmyn 0o npucmpoie OBEH 3a oonomozorw 6byoosanozo opaiisepa 8
SCADA-cucmemi TraceMode

Kpim po3rasinyTux cnoco0iB IOCTYIy 10 JaHHUX JIOKAJTBLHOIO BUMipIoBaya abo
perynstopa cepii TPM, B nipuctposix OBEH € MOXJIUBICTh BUKOPUCTAHHS JpaliBe-
pa, skuii BOynoBanuii y cucremy SCADA-cucremun TraceMode [13, 14, 15]. Ane
el apaiiBep 3abe3nedye 3B’ 30K Juiie 3a mpotokoiaom OBEH i 1o intepdeiicy RS-
485. Tomy, K10 B 3aBJaHHI BKa3aHO BHKOPHUCTATH IIeH apaiiBep, HE0OXiMHO Haa-
ITYBaTH NPUCTPIA HA PpOOOTY 3a BKa3aHUM MPOTOKOJOM. [HINI1 HalalmTyBaHHS MO-
Ti0H1 PO3TIAHYTUM paHime B myHKTI 2.4.3. [l ¢i3u4HOTO 3’€THAHHS MPUCTPOIB 3
[TK Tako HEOoOXiqHO BHKOPHCTATH IepeTBopioBaui iHTepdeiiciB RS-232/RS-485
abo USB/RS-485.

JIist ocTymy 10 TaHuX MPUCTPOIB HIKHBOTO piBHS 3 60Ky [IK 3a momomororo
JpaiiBepa BUKOPUCTOBYIOTh TPYNHU OMEPATUBHUX Ta KOH(DIrypauiiHUX MapaMeTpiB
IIUX IPUCTPOIB, SIKi HABEJICHI B KEPIBHHUIITBI 3 eKcrnyarartii [8—11].

Kondhicypayitini napamempu — 11e¢ mapaMeTpH, 5Kl 3aJJal0ThCSI KOPUCTYyBaYeM Ta
BHU3HAYAIOTh PEKUMU pOOOTH MPUCTPOIO. 3HAUYCHHSI KOH(ITYpaIIfHUX mapameTpiB 30e-
pIratoThCsl B HE3AJIEKHIM 1MaM’sIT1 1 He 3HUKAIOTh P BUMUKAHHI KUBJICHHS MIPUIIAJTY.

OnepamusHi napamempu NEPEHOCATH 1HPOPMAIlII0O PO MOTOUYHUI CTaH TMPU-

CTporo abo 00’eKkTa peryiroBaHHs. B onepaTuBHUX mapameTpax NepeaaroThbCsl BUMI-
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proBaHi a00 0OYHMCIEHI 3HAYEHHS, BUXIIHI 3HAUYEHHS MOTYXKHOCTI PEryjsiTOpiB, HO-
MepH 3aMylIeHUX y 1€ MOMEHT PEXUMIB pOOOTH MPUCTPOIO, TOTOUHI1 CTAaHU BUXIJ-
HUX €JIEMEHTIB TOIO. TakoX A0 ONepaTUBHUX NapaMETPIB HAJIEKATh KOMaHAN Kepy-
BaHHS npuctpoeM. [Ipu nbomy y mporpami Jjisi KOHMIrypyBaHHS IPUCTPOIO Mapame-
TPU PO3MOJIUJIEH] MO rpymax.

B iHcTpykii 3 ekcrryararitii nmpuctpois OBEH [8-11] HagaeThCsl CIUCOK TPO-
IpPaMOBaHUX MapaMeTpiB, iK1 BUKOPUCTOBYIOTHCS ISl OOMiIHY JaHUMU Ta KOHPIrypy-
BaHHS MIPUCTPOIO.

2.5. Po3podaenns mpoekty SCADA-cuctemu B cepenoBuini TraceMode

Hactymanm kpoxom po3pobnenuss KICY e crBopenns mpoekty B SCADA-
cuctemi TraceMode. Jlis mboro Micis 3amycKy iHTErpOBAHOTO CepeOBHINA MOTPIO-
HO JiATH TaKuM unHoM [12, 13, 14]:

1) CrBoputH HOBUH TIpoeKT y ctwi [llpocmoii. Jlath 1M’ TIPOCKTY
(kisu_kolona.prj) Ta 3anmam’sitatu oro Ha KOPCTKOMY JIUCKY.

2) CTBOpUTH Ta HANAIITYBaTH B 1mapi Mcmoynuxu/llpuemnuky TPy HEOOXi-
HOT'O THUITY JIPKE€peN Ta NpuiiMaviB 3 TOTPIOHOIO KUTbKICTIO KOMIIOHEHTIB BIATIOBIAHO J10
3aBJIaHHS.

3) CtBoputH y By31i RTM kanamu.

4) CTBOPHTH JTIIOAWHO-MAIIMHHUH iHTepdelic, ToOTo rpadiuHuii iHTepdeiic.

5) CtBopHUTH apXiB Ta 3BIT TPUBOT 1 MOBIIOMJICHb.

6) CtBopuTH Mpodaiiiep ik MOHITOpPY peanbHoro acy (MPY).

Bci nyHKTH HaBEIEHOTO alrOPUTMY BUKOHYIOTHCS BIATIOBIHO O KEPIBHUIITBA
KOopHCTyBava cepenoBuia Trace Mode [13].

OTxe, MiCIsl CTBOPEHHS HOBOTO INMPOEKTY B cepenowuili |race Mode wamari-
TyHTe JpKepena Ta npuitmadi. Hanpuknan, aig 1octyny 10 JaHUX MPOIECY 3 BUKOPU-
ctanusaM OPC-texunonorii ctBopith OPC-rpynu 3 OPC-komnonentamu. [lamni 3a no-
MOMOTOI0 JianoroBoro BikHa 3 OPC-0pay3epoM BUOepiTh MOTPiOHI 3MiHHI 1 TpOBe-
niTh HanamrtyBaHHs OPC-koMnoHEHTIB. JJist Iboro BUOEPITh KOMIIOHEHT, BIJIKPUITE
OJIaHK MOTO HAJIAIITyBaHHS, a B HhOMY — 3a jonomororo OPC-0pay3epa B JIIBOMY I10-
i 13 mepeniky — notpioauit OPC-cepsep, Hanpukiagq OWEN.MODBUS mis nocry-
nmy 710 gaHux BumiproBada 7PM200, a y nmpaBoMmy — Oyab-sKy 3 JOCTYITHUX 3MIHHUX.
HatucHite kHonky /omoso. llpu 11bomy aBTOMaTu4yHO 3amoBHAThCS moiis Cepsep,
CLSID ta Hoenmughuxamop. Jani BKaxiTh pekuM, HampsMm Ta Gopmat 3MiHHOI, BH-
XOAAYU 3 11 TUILY Ta IPU3HAYECHHS.

Ha puc. 16 nmoka3zano miasoroBe BikHO Opay3zepa OPC-cepBepiB i BHOOPY
notpioHoro OPC-cepBepa, Hanpukian, OPC_CoDeSys-cepsepa 3 #1010 3MiHHUMH.
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bpayaep OPC
Beidpate cepeep OPT

Hraa | K araraeHT apuii |

Wria OnucaHue ! 25

| - = o B L B e
4+ PLC_PRG.AL1.D.X3
4+ PLC_PRG.pi_1.ERROR
4+ PLC_PRG.pi_1I
4+ PLC_PRG.RLTLIN
4+ PLC_PRG.pi_1.L0OUT
4+ PLC_PRG.pi_1.1.OVERFLOW

_i._:J. __'I_..ﬂDKaﬂbeII:I EOMABKTED
2paQP££wﬁemuil ™ inmn,pf‘g.s...
#JEACeDeSysOPCO2  DPC Gerver %
Gt A e g mnnn s g2t Aok
(5t atrik.orn. OFC.Simulation MatrikonOPC
%] OWEM MODEUS OWEN MOD...

EOWEN.RS232 RSZ820PCs..| | | o " nrset
@EOWEN.RS485 OWEN R548... PR

it Pl
@I PA. OPCS erver WIPA OPC Se... SR

%+ PLC_PRG.pi_1.IMIT
4+ PLC_PRG.pi_1.KP
4 PLC_PRG.pi_1 KPoopy
g PLC_PRG.piL_1.LIMITS_ACTIVE
%+ PLC_PRG.pi_1.MANLAL
%+ PLC_PRG.pi_1.0VERFLOW
-+ PLC_PRG.pi_1.RESET
o PLC_PRG.pT.SET_POINT
%+ PLC_PRG.pi_1.TMDIFF
4+ PLC_PRG.pi_T.TH
4 PLC_PRG.pi_1. THcopy
o PLC_PRG.pLT.TY
4 PLC_PRG.pi_1.TVcopy
4+ PLC_PRG.pi_1.Y
4 PLC_PRG.pi_1.Y_ADDOFFSET
g PLC_PRG.pLTY_MANLUAL
%+ PLC_PRG.pi_1."_hdx
@+ PLC_PRG.pI_1.7_MIN
c PLC_PRG.pi_1.Y_OFFSET
g PLC_PRG._ET
4+ PLC_PRG._t_1.CLK
@+ PLC_PRG._t_1.M
g PLC_PRG._E 1.0
- PLC_PRG.res
i+ PLC_PRG.ust -

& Ce‘reBoe Ok PUKEHHE

| roross | [ Omwess |

Pucynok 16 — Jlianorose BikHO Opay3epa OPC-cepBepiB

| ot !

9 o ®
OcHoEHER
Mrta gust |
Koaupoekra |_TWD | Crpaeka
KomMmeHTapui | |
MapareTpel
Cepeep iEo_DBQE_D | Ogzop
CLSID [{7304C302.4C15-1134-SE TE-00105A4AB T8} |
MoerTrenkaTop iF'LC_F'F!G_.lLEE |
Pestir | SYNCACACHE v|
HanpasneHue MEJ
P opriaT !AHanor \_f|

Pucynok 17 — HanamryBanust OPC-KOMIIOHEHTa
OPC _CoDeSys-cepBepa
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Bikno wnamamtyBanus OPC-xoMrnoHeHTa juisi 3anucy ycraBku B I1I]1-
perymsitop TPM101 3a intepdeiicom RS-485 1 mporokonom OBEH 1moka3aHo Ha puC.
18. B moni Hoenmuguxamop HaBeneHi Bci HanmamryBaHHs OPC-cepepa (Homep

COM-nopty, TUI OPUCTPOIO, HA3BA IPYNH ONMEPATUBHUX MapaMeTPiB Ta iM’s MOTOU-
HOTro napamerpa — SP).

Ocromrsie

Wran OPC#E

Komwpoexa TWO Clwal
HKorwaeHTapwi
MapareTpel

Cepsep |OWEN RS485 [ OBsp

CLSID |{59C7DBEDO-87CB-11D7-3008-0080481B054E)

Wasrmepuatop | Com3/TRM101v2_020(Bbit adr=16)/LvoFP/SP

Pexm SYNC/CACHE (=]
Hanpasnexwe Output L
Popmar BAnanor ;

Pucynok 18 — HamamryBanus OPC-kommonenTta cepsepa OWEN.RS485

Bixuo namamryBanHs OPC-KOMIIOHEHTA 711 YNTAHHS 3HAYCHHS TTapaMeTpa Ha
aHaJoroBomy Bxomi moxyist MBA 3a intepdeiicom RS-485 i mporokorom ModBus
nokaszano Ha puc. 19. B noni Hoenmuguxamop naBeneHi Bci HamamryBanas OPC-

cepBepa (Homep COM-TIOPTY, THIT IPUCTPOIO, Ha3Ba TPYITH ONEPATHBHHUX MapaMeTpPiB
Ta iM’s IOTOYHOTO TTapameTpa — temp).

[0y opcar |

9 o

OcHoEHBIE

M OPCHZ

Kopmposka WO Crpaska

KomraeHTapuii

MapamaTpel

Cepeep (OWEN.MODBUS OEzop

CLSID' |{0875AD4E-676E-4486-BDR5-16ACFD222D06}
WpeHmapmcatop | COMI/MYVABEddr=16)/channel 1 Aemp

Pesxam SYNC/CACHE [=]
HanpaeneHwue Input El
PopmaT _AHancnr El

Pucynok 19 — HanamryBanus OPC-xkomnonenta cepsepa OWEN.MODBUS
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SAxmo moTpibHO HamamTyBaTh 3B's130K 3 7PM200 3a momoMoror BOYIOBaHOTO

npaiiBepa s npuctpoiB OBEH, cTtBOpiTh Ta Hanmamrtyite y mapi McmouHu-

ku/Ilpuemnuxu Tpymy PLC, a B Hiil — miarpymy OwenRS485_Group 3 KoMITOHEHTaMH

| O e |

3 =)
OctosHbie
Wma THCK
Kommposka  |TWO [Crpasal
KommenTapuit B peakTopi cuHTESE
MNapameTpt
Mopt 1
Apec 16 =
Tun 1,24nt, 36410zt [ |
WaetmdraTop 0 -
Hanpaenetue Input E|

OenonHutensHo | PY

Pucynok 20 — HanamryBanHst KOMIIO-
HEHTa ApaiBepa sl IPUCTPOIB
3 mpoTokosiom OBEH

Owen_RS485. [lani HanmamTyiTe CTBOpEHi
KOMIOHEHTH. OcOOJIMBICTIO HaJAIUTyBaH-
HSl KOMIIOHEHTIB € OOOB’SI3KOBE 3aIlOB-
HEHHS 10151 /{ononHumenvHo, e MoTpiOHO
BHECTH IM’sl MapaMmeTpa 13 CIHCKY Mapa-
METPIB MPHUCTPOIO 3TIAHO 3 MPOTOKOJIOM
OBEH, Hanpukiaj, g OTPUMAHHS I0-
TOYHOTO 3HAYEHHSI CUTHAJIy Ha BXOJl BU-
MiproBaya BHKopucTaiite iM’st «PV». Ha
puc. 20 moka3aHO BIKHO 3 HaJalITyBaH-
HSM KOMIIOHEHTa BOYJOBAHOTO JpaiiBepa
st mpuctpoiB OBEH.

OO060B’s13K0BO 151 3A1MCHEHHS JJ0C-
tyny no nanux [1IJIK abo TPM 3 Bukopu-
ctanusiM COM-niopTy CTBOpITH y MIapi

Cucmema rpyny COM-tioptu 3 komnoHeHtoM COM-nopt. Hanmamryiite e Komio-

HEHT BIJINOBIJIHO J0 MapaMeTpiB, SIKi 3aCTOCOBaHI MpHU KOH(ITYpyBaHHI MPUCTPOIO 32

JIOTIOMOT'010 TIporpamMu-KoH(piryparopa. Y oMy BUIMAJKY JJs JOCTYIY A0 JaHUX MO-

AyJ1sl BUKOPUCTOBYEThCs iHTepderic RS-232 ta I11 RS-232/RS-485. Kpim Toro, B HaJa-

| & COMnopr#t |

IITYBAaHHSX BKA3YETHCS PEKUM PO-
6otu 1poro mopty, T06T0 SCADA-

COM nopt
Homep nopra Comi
HaszHadeHwe Master
5600
(b 378

8-1n

CropocTs

Eazoewii agpec
KoHTpons seTHocoTH
MpepeisaHne 4

YnpaeneHue
nepena4ei

no

Taimayt 300
RS5-nepegaua ]

BrmoueHwe 0
nepenaT™Ka

JapgepxKa zanpoca L]
CRC16

|Cr|paEnca|

CUCTEMa MPaLIOE Macmepom y Me-
pexi. HanamtyBaHHsl 1OCIiI0BHOTO
COM-noprty nokazati Ha puc. 21.

Jlnst cTBOpeHHsT TpadiyHOTO
iTepdeiicy APM oneparopa KICY
KOPUCTYHTECh JOBIJKOIO IO CHUCTE-
mu TraceMode ta mkepenamu [12,
13]. B [14] HaBemeHo mpHKIAIA
rpadiuHoro iHtepdeiicy.

Ha puc. 22 nHaBemeHo mpuK-
nan rpacdiunoro iHtepdeiicy APM

Pucynok 21 — HanamryBanuss COM-niopty
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orepaTopa, Ha SKOMY TOKa3aHi ma-
pametpu [1I/[-perymsropa TPM101,



ski SCADA-cucrema TraceMode otpumye 3a nporokosiom OBEH 13 3aCTOCYBaHHSIM
iHTepdeiicy RS-485 3a momomororo BOyaoBaHOTO ApaiiBepa. Lleii BapiaHT qocTyITy 10
JAHUX MPUCTPOIO ONMMUCAHUHN B MMyHKTI 2.4.4.

TRACE
MODE

version

14 Jekabpb 2011, 1:21:25

Temnepatypa B neumu,

B rpaa.C

]
3ajaHue TemnepaTyphi B neyu 1211 01:23:181:23:30  01:2345  01:24:00

=R Y i
B rpaA.C AETHE mer| Kpuetiz | WeToume
+ S

| HaveHue

naparmeTp

-_—cTaeka 35
HMKHAA YCTaBKE n]
EEPRHAR YCTABKS 1]

e bW HOETE pErynATopal
McTepeanc

Jlornka TPM

OTYET TPEBOI'

Pucynok 22 — I'padiunuii inTeppetic APM
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