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Parasinyro ACYTII 3a npuanunamvu cyyacHoi SCADA-cucTeMH, 1110 € pooounM B3ipiem
CHCTEMM YNPABJIiHHS NPOMHMCJIOBHM NPaJbHUM AaBTOMAaTOM Ha miampueMcTBi. Okpim
3arajibHUX AJrOPUTMIB KePYBaHHSI, Peasii3oBaHO MHOKUHY cepBicHMX (PYHKIiH, HAampuKJan,
30epeskeHHs ONMUCIB MPOrpaM y JIOKAJbHiH 0a3i JaHUX, MOHITOPUHT CTAHY CUCTEMH, BUBEAEHHS
JAHUX HA BUIIMI piBeHb yNPaBJIiHHSA NiANPHEMCTBOM.

Kurouosi cioBa: ACYTII, po3noaineni cucremu 30upanHs ingopmanii Ta ynpasiiHHA,
SCADA.

Proposed for consideration in the automation process of the principles of modern
SCADA-system is aworking model system for industrial washing machinein the enterprise. In
addition to general control algorithms implemented set of service functions, such as
descriptions of conservation programs in the local database, monitoring system status, output
datato a higher level of Management now.

Keywords: automation process, distributed system of data collection and management,
SCADA.

Beryn

Konmneniss SCADA (Supervisory Control And Data Acquisition — mucnierdepcbke KepyBaHHS it
30MpaHHs JaHWUX) BU3HAYCHA BCIM XOIOM PO3BHTKY CHCTEM KepyBaHHs il pe3yiabTaTaMud HayKOBO-
texHiuHOro nporpecy B ACYTIIL. 3acrocyBanuss SCADA-TexHONOTIH fae 3MOTY JOCSATTH BUCOKOTO PiBHS
aBTOMATH3allil TiJl Yac BUPINICHHS 3aBAaHb PO3pOOJICHHS, PO3IMOIIIEHHX CHCTEM KepyBaHHs, 30WpaHHS,
00poOKH, IepenaBanHs, 30epiranHs i BiqoOpaskeHHs iHpOpMaIlii.

HpyxHicth mromuHo-MammHHOro inrepdeiicy (HMI/MMI), namaBanoro SCADA-cucremamu,
MOBHOTA2 ¥ HAOYHICTH iH(OpMAIlil, MpeJCTaBIeHOi Ha eKpaHi, JOCTYIHICTh "BakemiB" KepyBaHHS,
3pYYHICTh KOPHCTYBaHHS IIiJIKa3KaMHd © JOBIJIKOBOK CHCTEMOIO TOIIO IiJBHIINYIOTh €()EKTUBHICTh
B3a€EMOJIIT MCIIeTyepa i3 CUCTEMOIO 1 3BOJIATH JI0 HYJS KO0 KPUTUYHI TIOMUIIKY TIPH KEpyBaHHI.

Cain 3a3HaunTH, 1o xoHuenmis SCADA B 0CHOBY SIKOi IMOKJIaJIeHO aBTOMATH30BaHE PO3POOICHHS
CHCTEM KEpyBaHHs, JIa€ 3MOTY BHKOHATH € PsJ 3aBIaHb, sSIKi JOBIHI Yac BBa)KallUCs HEPO3B'S3HUMHU:
CKOPOTHTH CTPOKH pO3pOOJICHHS TPOEKTIB 3 aBTOMaru3alii ¥ mnpsMi (iHAHCOBI BUTpaTH Ha iXHE
pO3po0IIeHH S, eKCILTyaTallilo Ta po3impeHHs [1-3].

OcHoBHI BuMory 70 po3noaiuieHoi cucremMu ACYTII BianoBigHO 10 1i€T KOHIIETITIT:

— npuiiMaHHA iH(OpMaIii PO KOHTPOIbOBAHI TEXHOIOTIYHI MapaMeTpH BiJ KOHTPOJIEPIB HIKHIX
PIBHIB 1 JaTYHUKIB;

— 30epexeHHs MpUKHATOI iH(opMallii B apxiBax;

— rpadidHe NpencTaBICHHs X0Ay TEXHOJIOTTYHOr0 MpPOoIieCy 3 BiI0OpakKeHHSIM IOTOYHUX 3HAYCHD
KOHTPOJIbOBAHHX MAapPaMeTPiB;

— npuAMaHHS KOMaHJ oreparopa 1 NepelaBaHHs 1X Ha ajpecy KOHTPOJIEpiB HWKHIX DIiBHIB i
BUKOHABUYMX MEXaHI3MIB y PYYHOMY PEXUMI yIIPaBIiHHS;

— peecrpaiis MO, IOB'I3aHMX 3 KOHTPOJILOBAHMM TEXHOJOTTYHHUM IMPOIECOM 1 JiAMHU

MePCOHAITY, BIIIIOBIANIBHOIO 3a SKCILTyaTallilo 00CIyrOByBaHHS CHCTEMH;
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—  OIOBINIEHHS EKCIUTyaTaIlifHOro i 00CIyroBYBaJILHOTO TIEPCOHATY TIPO BHSIBIICHI aBapiifHi MOJii,
MOB'A3aHI 3 KOHTPOJIHOBAHUM TEXHOJOTIYHUM TIPOIECOM 1 (DYHKI[IOHYBAHHSM IMPOrPaMMHO-aNapaTHUX
3aco0iB ACYTII i3 peectpalii€ro aiii MepcoHaly B aBapiiHUX CHUTYaIlisX;

— (opmyBaHHS 3BITHUX JJOKYMEHTIB Ha OCHOBI apXiBHOI iH(opMmaiii,

— ekcropt iHdopMalrii 11 OOMiHY 3 aBTOMaTH30BaHOIO CUCTEMOIO KepYBaHHS MiAIPHEMCTBOM;

— aBTOMAaTHYHE KEPYBaHHS TEXHOJIOTTYHUM IPOILIECOM BiIMOBIIHO /10 3aIaHUX aJTrOPUTMIB.

IMocTanoBka 3axaui
1. CTtpykTypa cucreMu
CtpykTypa cuctemu nmoBuHHa OyTH O6aratopiBHeBa (puc. 1).

IHpopM™m.
lNporpamHo-anapatHui | enerema
porp [T HOST LINK nignpvemcTaa
MOAYIMb HWXHbOIO PiBHA RS232
Cucrema
HOST LINK APM
M odBus ASCII KoHTponep RS232
RS-422/485 C200H X
[NporpamHo-anaparHui
MOAY b HAXHBOrO PiBHA
SYSDRIVE
3G3MV
| l_ [laBauyi Ta BUKOHaBUI
npucTpoi
OeuryH

Puc. 1. 3acanvna cmpykmypa cucmemu

Ha HmwxHbOMY pIBHI 3HAXOOATHCS JaBadyi Ta BHKOHABYI MEXaHI3MH, IIOB’fA3aHI 3 BHILIUM,
KOHTPOJICPHUM pIBHEM 4Yepe3 CHUCTEMY BBOJY-BHBOAY LIEHTpaslizoBaHOro Tumy. Ha piBHI KoHTpolepa
sHaxomuthest  C200HX  ¢ipymr  OMRON, koTpuii TakoX Kepye  eIEKTPOABUIYHOM  4epes
MiKponpolecopHuii yacToTHHi mieperBoproBad cepii SYSDRIVE 3G3MV. [ns 1poro 3B'si3Ky Moxe
3aCTOCOBYBATUCH IpoTokon CompoBus/D, abo RS-422/485 3 nporokonom ModBus ASCII. Ha BepxaboMy
piBHI opraHizoBaHo APM nucrnerdepa 3 MHEMOCXEMaMH TEXHOJIOTTYHOI'O MPOIIECY, KOTPE PO3TOPHYTE Ha
nepcoHanbHOMy Komir'totepi Tumy [IBM PC. 3p’s30k 3 HIKHIM pIBHEM OpraHi3oBaHO uepes
0araToropToBY IUIATy BBOAY-BHBOAY IO iHTepdericy RS232 3 mporokonom HOST LINK 3a meromom
3ipku. Oque APM nae 3Mory o0ciyroByBaTH 110 8-Mu KOHTPOJIEPIiB MPOMHCIOBUX MPaJbHAX aBTOMATIB.

2. KoutposaboBaHi TeXHOJIOTi4YHI mapaMeTpun

KonTtponboBani mapaMerpu CUCTEMH, iX Aialla30HU PEryJIOBAHHS Ta XapaKTEPUCTUKU TOYHOCTI:
— KUIBKICTh Boau B Oapabai npanbHoro aBromara, 0-999 n.,tounicts — 1 1.;

— J103aTop XIMIYHUX IOJAATKIB B KiTbkocTi 6 mT, 0-999 CM3, TOUHICTh — 1 CM3;

— Temmeparypa Harpisanus 6aky, 0-100 °C, Tounicts — 1°C;

— yac TpuBanocti oxgHoro nukiny, 0-999 xB., TouHicTh — 1 XB.;
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Yyac TPUBAJIOCTI Nay3u B Lukii npanus, 0-999 cek., Tounicts — 1 cek.;
4yac TPUBAJIOCTI o0epTaHHs Oapabany B ukii npanus, 0-999 cek., Tounicts — 1 cek.;
qac TPUBAJIOCTI oOepTaHHs OapabaHy B LHUKII BiKAMY (PeKHM poOOTH UEHTpUudyru),

0-999 xB., Tounicts — 1 XB.

Koxna mporpaMa mpaHHsS CKIQJAETbC 3 LHUKIIB, KUIBKICTH KOTPUX Yy MporpaMi Moxe OyTH

JOBiUTBHOI. KokHa mporpama Moke KOMIUIEKTYBATHCh HOBHM 3T€HEPOBAHUM IIMKIIOM, a00 BUOpaHUM 3

0a3u Bxke 30epekeHuM. [Iporpamy 3 yciMa KOHTPOJLOBAaHUMH MapaMeTpaMu HEOOXiqHo 30epiraTH B 0asi

JAHHUX 3 MOYJIMBICTIO MPU3HAYCHHS HA0YHOTO I'paivHOr0 EEMEHTY — IKOHKH.

MmoBi1 LD;

3. Aeraxnizamis 3axaui
[Ipenmerom po3risay B qaHii poOOTI Ta OCHOBHUMH 3aBJaHHIMH €.

PO3pOOIICHHS CTPYKTYPH CUCTEMH,;

BUOIp amapaTHHX 3aco0iB,

oprasi3zailisi BBOJy—BUBOJy Ha KOHTPOJIEPHOMY PiBHi;

JIEKOMITO3HIIisl 3a]1a4 TEXHOJIOTIYHOTO MPoIiecy Ha (YHKIIOHATBHI OJIOKH;

anroputMizaiis QyHKIIOHaTbHUX OJIOKIB;

nporpaMHa pearnizaiist GyHkmionansHuX 670KiB a5t kKoHTposepa C200HX dipmu OMRON Ha

PO3pOOIICHHS MOIYJNS KOMYHIKAIIIT 3 BEpXHIM PiBHEM;
APM Ta rpadiuHoro iHTepdeiicy omneparopa.

Onuc nporpamu kourposepa C200HG

Bigmosiano po koumueniii posmoginennx SCADA cucrem (puc.l), mporpama Ha piBHI KOHTpoJepa
MOBUHHA 3a0€3MEYNTH MAKCHMAIbHO MOXKJIMBY aBTOHOMHICTh POOOTH MPHCTPOrO. J[JIs 1bOro mporpamy
po3i0’ eMO Ha (PYHKIIIOHAJIBLHO 3aBEPIICHI OJIOKH.

1. BiiokoBa CTPYKTypa nporpamMu
VY T1abn. 1 momaHo cTpyKTypy OJOKIB IpOrpaMu KOHTpoJiepa.

Tabauys 1
CTpykTypa 0J10KiB IpOorpaMu KOHTpoJiepa
Ne MiTka 6rnoky KomeHTap 6rioky B nporpami Onwuc po6oTun 6roky
3/n
2 3 4
1| SetCommPC_PLC Settings values of COM-PORT for BcraHoBneHHs napametpis COM-Port
communications PLC-PC 38’asky MK -TK
2| DELAY_INVERTER Time delay (3 sec.) before Start Inverter BcTaHoBneHHs 3aTpuMKy cTapTy
iHBepTOpa
3| El_Motor_Contr Electro Motor Operation KoHTponb enekTpoasuryHa

4| CONTROLLO_COND | Control Conditions of Machine before Start |KoHTponb cTaHy mMalimHu nepes

CTapTOM (3aKpUTWM JtOK i T.4.)

5| START Manual Start Program Selected by User CTtapT nporpamu B py4HOMY pPeXUMI
PROGRAM_USER
6| START Initialize Data at Program Start (SubProgram | CtapT nporpamu — iHiuianisauia gaHnx
PROGRAM_AUTO 3), Select Program which should be run BMOPaHOro LUKy, 3BepTaHHsa Ao
(SubProgram 4) nignporpam 3, 4
7| PROGRAM FINISH Clear Program — Data Finish (SubProgram | 3aBepLueHHS nporpamum — O4ULLEHHSA

2), Program would be finished if no Program | gaHux, abo Buxig no Tanmepy,

selected too (SubProgram 3) 3BepTaHHs Ao nignporpam 2, 3
8| LAUNDRY Laundry Program Mporpama npaHHs
PROGRAM
9| CLEAR PROGRAM Clear Machine Program Mporpama NpOMMBaHHA MaLUNHW
10| CONTEG_LITRI_IM Calculate Loaded Water Level O6paxyHOK KinbkoCTi Boau Anst
3aBaHTaXXeHHSA




Ipooosoicenns mabn. 1

1 2 3 4
11| TEMP CONTROL Control Current Water Temperature KoHTponb NOTOYHOI Temnepatypu
BOAM
12| WATER_IN Water Loading Phase dasa 3aBaHTaXeHHs BOAU
13| SWATER_IN Load Water via Soap Reservuar lMpomMuBKa pesepByapy A9 peareHTis,
abo ToYHe 3aBaHTaXeHHs Boau
14| SOAP Loads needed Quantity of Soap 3aBaHTaXeHHs K-CTi Anga 6 peareHTiB
15| WORK TIME Calculate Work Time O6umncneHHs 3aranbHOro Yacy npaHHs
16 | WATER_OUT Dumping of Laundry Water da3a BUBaHTaXeHHS BOOU
17 | CENTRIFUGY Centrifuges Phase of Laundering daza poboTn ueHTpudyrm
18| COMMANDS Machine Commands KomaHaun BUKOHaBYMM MPUCTPOSAM
19| WARM TO Warming Water to Needed Temperature ®dasa HarpiBaHHs BOAU
Temp. is stored in DM0030
20| LAUNDRY_ROT Laundry Rotation (SubProgram 5) YnpaBrniHHA PEXMMOM 0BepTaHHs y
Rotate Right Direction -> Pause q?aai NpaHHA, 3BépTaHHA 10
Rotate Left Direction -> Pause niAnporpam 5
21| CENTRIF_SPEED Multi Speed Centrifuges Process YnpaBniHHA pexxumom obepTaHHsa ans
aBToposnoginy B asi ueHTpudyrm
22| DEFINE_SUBROUT1 |Mark of the Beginning of a Define Subroutine | BusHa4yeHHsa MiTkn novaTky
Program 1 (SubProgram 1) nignporpamm 1
23| SET CONST Set Program Constancies at Starting of PLC | 3aBaHTaxeHHs1 KOHCTAHT BUOpaHOro
Work unkny npanHa B MNK 3 MK
24| END_SUBROUT1 Mark of the Ending of a Define Subroutine BusHayeHHsa MiTKu 3aBepLUEeHHS
Program 1 (SubProgram 1) nignporpamm 1
25|BEG_TEST_1 Mark of the Beginning of a Define Subroutine | BusHa4yeHHs MiTkn novaTky
Program 2 (SubProgram 2) nignporpamm 2
26| SET DEFAULT Clear Last Program Data and set default OuuLLEHHS AaHMX 3 KOMIPOK KOHCTaHT
Program Data nicns 3aBepLUEHHSA nporpamm
27|END_TEST_1 Mark of the Ending of a Define Subroutine BusHayeHHsa MiTKu 3aBepLUEeHHS
Program 2 (SubProgram 2) nignporpamm 2
28| DEFINE_SUBROUT?2 |Mark of the Beginning of a Define BusHayeHHsa MiTKn noyaTtky
Subroutine Program 3 (SubProgram 3) nignporpamu 3
29 | CLEAR DATA Clear Data Before Starting New Program OuuLLeHHs AaHMX nepeg cCTapToMm
nporpamu
30 | END_SUBROUT2 Mark of the Ending of a Define Subroutine BusHayeHHSa MiTKu 3aBepLUEeHHS
Program 3 (SubProgram 3) nignporpamu 3
31| DEFINE_SUBROUT3 |Mark of the Beginning of a Define Subroutine | BusHavyeHHsa MiTkn novaTky
Program 4 (SubProgram 4) nignporpamu 4
32| HAND_MODE_PROG | Start Machine Program in Hand Mode CTapT MaluMHK B PYYHOMY PEXUMI
R
33| END_SUBROUT3 Mark of the Ending of a Define Subroutine BusHayeHHsA MiTKu 3aBepLUEeHHS
Program 3 (SubProgram 4) nignporpamu 4
34| DEFINE_SUBROUT4 | Mark of the Beginning of a Define Subroutine | BusHadyeHHsa MiTkn novaTky
Program 4 (SubProgram 5) nignporpamu 5
35| CHANGE DIR Change Rotation Direction 3MiHa HanpsiIMKy o6epTaHHs
36 | END_SUBROUT4 Mark of the Ending of a Define Subroutine BusHayeHHsA MiTKu 3aBepLUEeHHS
Program 4 (SubProgram 5) nignporpamu 4
37|END END OF PROGRAM KiHeub nporpamu
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Sx BumHO 3 Tabn. 1, cTpykTypa ONOKIB mHporpamMu TOOyJoBaHA Ha NPUHIMIIAX 00’ EKTHO-
opieHToBaHUX mporpamyBaHHs. Hampuxinan, Omox LAUNDRY PROGRAM Bukiukae (yHKIIOHAJIbHI
onokn WATER_IN, SWATER _IN, WARM TO, LAUNDRY_ROT, CENTRIFUGY, COMMANDS Ta i,
KOTpi, CBOEIO YEPTOI0, MOXYTh 3BEPTATHCH JIO IHIIMX OJIOKIB. 3arajibHy OJIOK-CXeMy pOoOOTH MpOrpamu
MOJIaHO Ha pHC. 2.

( )
!

BcraHoBneHHs HacTporiok COM-nopTy
(6nok SetCommPC_PLC)

A

BgimkHeHo Tavimep (6rnok WORK TIME)

Hi
BubpaHa nporpama npaHHs (6510
TART PROGRAM)?

3agaHun Yac we He cnnune?

BrKOHaHHS nporpamu npaHHs
(6nok LAUNDRY PROGRAM)

v

BrikoHaHHA nporpamyt o4nLLEHHS MaLLHN
(6nok CLEAR PROGRAM)

A

OuneHHsA gaHnX i 3aBepLUeHHS
(6nok PROGRAM FINISH)

A
< KiHeub )

Puc. 2. 3azanvna brok-cxema pobomu npozpamu KoHmpoiepa

OTtxe, micis BKIIOYCHHsS KOHTpojepa, ook SetCommPC_PLC BcraHOBiIOE mapaMeTpu 3B SI3KY 3
IIK i uepe3 noriuny 3minny ALWAYS 1 nepenae roToBHICTh 10 poOOTH iHIIEM Oiokam. Po3risiHemo
CTPYKTYpy OJOKiB, 3aJiIHUX B OJHIH 3 OCHOBHHX THIOBMX (PYHKIIH MpOrpaMH — BHKOHAHHS LUKIY
mpauust LAUNDRY PROGRAM (puc. 3).
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C [NovaTok )

v

Mepesipka cTaHy MmawvHu neped START
(6riok CONTROLLO_COND)
4

A
IHiYiani3auisa gaHWX LMKy NnpaHHA
(Briok Initialize Data at Program Start)
6

v

ObpaxyHok Ta 3aBaHTaXeHHs1 BOAU
— (6noku CONTEG_LITRI_IM, WATER_IN)
10, 12

A
3aBaHTaXeHHs 6-Tu XiM.peareHTiB
(6nok SOAP)

14

v

MpomuBka pesepByapy XiM.peareHTis

- (6riok SWATER_IN)
13

v

Migirpis BOAM
— (6nokn TEMP CONTROL, WARM TO)
11,19
KomaHaun
A BUKOHaBYUM
O6paxyHok 3arafnibHOro Yacy npaHHsi NPUCTPOSIM
(6nok WORK TIME) (6rok
15 COMMANDS)

; 18
YnpaeniHHA pexmmoM obepTaHHs B hasi npaHHs
— (6riok LAUNDRY_ROT) —
20

v

da3a BUBaHTaXXEHHS BOAM
(6bnok WATER_OUT) —
16

v

daza poboTn LeHTpUdyrM Ta aBTopO3Nnoainy
(6rnok CENTRIFUGY, CENTRIF_SPEED) —

17,21
¢ KoHTponb
3aBepLUeHHs Nporpamm — OYULLIEHHS AaHUX eJ‘IeKT(pG(J)_I,c(L)I?(MFyHa
(6nok PROG7RAM FINISH) < El_Moto?:_Contr)

v
C KiHeub >

Puc. 3. Brox-cxema pobomu npoepavu LAUNDRY PROGRAM

2. Cnucok 3MiHHHX MPOrpaMu

3MiHHI B MporpamMi NOAUISIOThCS Ha (i3MYHI 3MIHHI — TE€rW — Ta JIOTYHI 3MiHHI. Di3MYHI 3MiHHI €
BXiZIHI Ta BHXIiaHi, OiTOBi Ta aHajorosi. [Ipukiam 3acrocoBaHUX y Hporpami (i3MYHHX 3MIHHHX Ta
MPHB’ Ai3Ka 1X J0 MPUCTPOIB BBOAY-BHBOLY MOJAHO B Ta0M. 2.
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Tabnuys 2

Taoauus pisuuynnx 3MIHHHX

BBIO- .
BMBIA ADR TElr onuc 3MIHHOI
MpucTpin 000.00 EC_H_OPENED KiHeub LuKny — oK € BiOKpUTUN
BBOAY 000.01 EC_H_CLOSED KiHeub UuKny — MoK € 3aKpUTUn
C200H- 000.02 | IMP_CONTALITRI IMnyrbeu 3 nivnnbHuka Bogu (1 imMn=2.5 L)
0oD221 000.03 | IMP_CONTALIT_SC | IMnynbcm 3 niunnbHuka Bogm peseps (1 imn=2.5 L)
000.04 MOT_STOP OBuUryH synnuHeHun
000.05 MOT_ERROR Momunka gguryHa
MpucTpin 001.00 T_ROTATION_LEFT | Tpurep komana HanpsiMky obepTaHHs ABUryHa
BMBOAY 001.01 T_ROTATIN_RIGHT | BniBo — Bnpaso
C200H- 001.02 | T_SPEED_1 Tpurep 3miHW WBKUAKOCTI — po3psg 1 iHBepTopa
OD21A 001.03 | T_SPEED_2 Tpurep 3MiHV LWBMAKOCTI — po3psif 2 iHBepTopa
001.04 T_SOAP1_IN Tpurep cTapTy Hacocy fo3aTtop XiMiYHUX gopaTkis 1
001.05 T_SOAPZ2_IN Tpurep cTapTy Hacocy Ao3aTop XiMiYHUX gopaTkis 2
001.06 T_SOAP3_IN Tpwurep cTapTy Hacocy Ao3aTtop XiMiYHUX goaaTkie 3
001.07 T_SOAP4_IN Tpurep cTapTy Hacocy Ao3aTop XiMiYHUX aoaaTkis 4
001.08 T_SOAPS5_IN Tpwurep cTapTy Hacocy go3aTtop XiMiYHUX goaaTkiB 5
001.09 T_SOAP6_IN Tpwurep cTapTy Hacocy Ao3aTop XiMiYHUX JoaaTkiB 6
001.10 T_WATER_IN Tpurep komaHam Habopy Boau
001.11 T_SOAP_WATER_IN | Tpurep komanau Habopy Boav Ans 3anuBy AoOaTkiB
001.12 STEAM_VALVE BigkpuTn knanaH napw ans Harpisy
001.13 T_WATER_OUT Tpurep knanaHy Bunycky sogmu
001.14 EV_CHIUS_OBLO KnanaH 3akpuBaHHS MoKy
001.15 T_SPEED_3 Tpurep 3miHn WBMAKOCTI po3psA 3 iHBepTopa
C200H- 101 TEMPER_ACQUA Mokasun TemnepaTtypu Bogn Ha TS102
TS102 103 TEMPERATURE MoTo4yHa TemnepaTypa Boam

[Mpuknan 3acrocoBanux y mporpami (i3MYHHX 3MIHHHX Ta IMPHB’ 3Ky iX 70 MPHCTPOIB BBONY-

BHMBOJy TIOJaHO B Tab. 3.

Tabauys 3

Tabanus npukJIaay JoriyHuX 3MiIHHUX HPOrpaMu

MI:;;‘II: ADR TEF OMKUC 3MIHHOI
1 2 3 4
s 200.00 WORK_CYCLE GENERAL WORK CYCLE
© é 200.01 F WATER_IN WATER LOADING PHASE
z 8 200.02 F SOAP_IN SOAP LOADING PHASE
% g 200.03 F SWATER_IN SOAP WATER PHASE
200.04 F _HEATING HEATING PHASE
% E 200.05 F WORKTIME THIS PHASE CALCULATE WORKTIME
-',_—E % 200.06 F WATER _OUT WATER DUMPING PHASE
2 200.07 F CENTRIFUGY CENTRIFUGY PHASE
— 200.08 CLEAR_CYCLE CLEAR MACHINE AFTER LAUNDRING
201 CAN_COM_PC CANALE BIT DI COMANDO DA PERSONAL COMPUTER
201.00 PC_PROG_READY PROGRAM DATA IS LOADED FROM PC
O 201.01 PC_START COMMAND FROM PC TO START JOB
® 7 201.02 PC STOP_ALL COMMAND FROM PC TO STOP LAUNDRING
I OI 201.03 PC_COMM_LEFT PC COMMAND TO START ROTATION IN LEFT DIR
3 DE- 201.04 PC_COMM_RIGHT PC COMMAND TO START ROTATION IN RIGHT
© DIRECTION
g § 201.05 PC_CENTRIFUGE COMMAND FROM PC TO START CENTRIFUGE
g 201.06 PC WATER_OUT COMMAND FROM PC TO DUMP WATER
o 201.07 PC_CLEAR Command from PC to CLEAR variable data in PLC
201.08 PC_LAUNDRY_ROT | Flag of LAUDRY rotation from PC
201.15 PC_PAUSE COMMAND FROM PC TO PAUSE
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Ipooosoicennss mabn. 3

1 2 3 4
253.13 ALWAYS_1 Control of Machine Ready to the START program (close hatch)
TIM0O1 TIM_ACCENSIONE TAVMEP OUYIKYBAHHA BKITKOYEHHA MAHENI
TIMO02 TIM_SAP 1 SOAP 1 LOADING TIMER
© TIMOO3 CL_ROT_PAUSE PAUSE BEFORE STARTING ROTATION
E - TIMO11 WORK_TIME TIME OF MOTOR WORKING
2 = TIMO12 PAUSE_TIME TIME OF MOTOR PAUSE
© S TIMO13 DUMP_TIME TIME OF WATER DUMPING
° 8 TIMO14 CENTRIF_TIME CENTRIFUGE TIME
8 @ TIMO15 1 MIN_TIMER 1 MINUTE TIMER
g 7 TIMO17 H PHASE_PAUSE TIME OF PAUSE BETWEEN HEATING PHASES
< TIMO18 TIME_WATER TIMER TO GIVE WATER VALUES
TIMO19 TIME_TEMP TIMER TO GIVE TEMP ACTIVITY VALUES
TIMO20 CENTR_PHASE TIME FOR EACH CENTRIFUGY PHASE
DMO0000 DT _LAUNDRY_TIME | ASSIGNED LAUNDRY TIME (MIN)
DMO0001 DT _WORK_TIME ASSIGNED TIME OF MOTOR WORKING
© S DM0002 DT _PAUSE_TIME ASSIGNED TIME OF MOTOR PAUSE
E ,; DMO0011 DT_CENTR_TIME ASSIGNED CENTRIFUGE TIME
2 I DM0020 DT_SOAP1 ASSIGNED LOADING TIME OF SOAP 1 (1 U =1.5 CC)(FUT)
o g_ DM0021 DT_SOAP2 ASSIGNED LOADING TIME FOR SOAP2(1U=1.5
o a CC)(FUT)
8 Q DM0022 DT_SOAP3 ASSIGNED LOADING TIME FOR SOAP3(1U=1.5
= CC)(FUT)
< S DM0023 DT_SOAP4 ASSIGNED LOADING TIME FOR SOAP 4 (1U=1.5
CC)(FUT)
DM0024 DT_SOAP5 ASSIGNED LOADING TIME OF SOAP 5 (1 U = 1.5 CC)(FUT)

3. IncrpymenTapiii po3po6.ieHHsi mporpamu iJisi KoHTpoJiepa MoBoro L adder Diagram

Po3po0iieHHs, Halaro/pKeHHS il BHKOHaHHS MPOrpaM KEPyBaHHS JIOKaJbHUMH KOHTPOJIEpaMH
3MIACHIOIOTHCS 32 JOIOMOIOK0 CIICIiaTi30BaHOI0 MPOrPaMHOr0 3a0e3IeUeHHs, MUPOKO MPEACTABICHOIO
Ha puHKy [4]. Jlns cTBOpeHHs peneiHo-KOHTakTHOI cxemu KoHTpoinepa C200HX ¢ipmu OMRON,

3aBaHTaKEHHS,

= SYSWIN [D: \WDRKS\MVDYPL 112007_~1\BODYUV_NEW3.5WP] [Ladder Diagram]

File Edit Function Block Online

P2 = e v R e = = s e 2 | R | 2
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[sF2 [oFa [sFa [ox [cc [ov [cZ [cFz2 [cFa [ord [Fs [or6 [sF7 [oFe [of5 [oF6 [cF7 [eF2 [oFD [sF10 [cFi1 [sF11
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BIJJTATO/KCHHSI BHKOPHCTAHO IHCTpYMeHTapiii pospoonenus SYSWIN version 3.4
OMRON Europe B.V., npuknaz rpadgiuyHoi ekpaHHOT pOpMU SIKOTO HaBeJeHO Ha puc. 4.

II”E Hetwodc4  |Centrall Conditions of Machine bifore Start j
e Ya—
4| }7 i 5 5 s = J
Tihd001 00000 o0o0.01 201.00 200.00
VI | My | 1} 1 | -t MP(Z0) | Compare
e |ITIN_ACCENS) EC_H_OPENE[ EC_H_CLOSEC PC_PROG_RE! WORK CTCLE
—l - DhiO0ez
| | [GNST_WaTE| CONSTANT RESERW FOR CORRECT FILLING WITH WATER
_O-{ o DhA0S00
—H Q DT_WATER | ASSIGNED TOTAL QUANTITY OF WATER(1U =245 L)
FUN| F 28507 20315
E T_ FROGRAM AND MACHINE ARE READT TO START NEW LAUNDRY
C1=C2  READY_TO_WN
CNT | © Hetwoks |START PROGRAM SELECTED BY USER
’
Del [ SET set
20000
woRK cvel| GENERAL WORK CYCLE
Metwak s |NITIALIZE DATA AT PROGRAM START (SUBPROGRAM 3)
SELECT PROGRAM WHICH SHOULD BE RUN (SUBPROGRAM 4)
ISTART PROGRA|
20000 ’ i ’ ’ ’

— } @sEsEn ine Enter

e \ E

4 »

DM0900 0000 bed|[208.01 0

DM000? 0000 hex|[DMDIDZ 0000 hex|204 0000 hex

DM0025 0000 hex|CNTD16 0000 hex|201.05 0

DMO030 0000 hex|208.00 0[z01.15 0
Adr: \2113.1 5 \ gym;|HEADY7T07WOHK | gom;|PROGFlAM AND MACHINE ARE READY TO START NEW LAUNDRY | Store |

Main 1 Nr‘

0021 I n01:001 I I

Puc. 4. I'pagpiuna expanna popma TOOLS SYSMN 3.4 051 pospobaenns npoepamu IIJIK na mosi LD
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BuchHoku

[MobynoBa posnoxpinenoi ACYTII na npunnunax cydacaux SCADA-cucteM mopiBHSHO i3
TPaIUIIHHUMH CUCTEMaMH IICHTPATI30BAaHOTO TUITY JIA€ 3MOTY:

— MiniMi3yBaTH 3aTpaTu Ha PiBHI BUHUKHEHHS iH(OpMAIil Ta YIpaBIsSIOYMX BIUIMBIB, OCKLIBKH
BIJICYTHS HaJUIMIIKOBICTh amapaTHWUX 3aco0iB. BapricTe o0najHaHHS MPSMO TPOMOPIIiifHA KiTBKOCTI
MpHEIHAHD YW TPUCTPOIB. 3HIKEHHS BapTOCTi BiIOYBAa€ThCS TAKOXK 32 PaxXyHOK Pi3KOTO 3MEHIICHHS
KUTBKOCT1 KOHTPOJIBHUX KaOeliB, siKi 3a3BU4Yail BUKOPUCTOBYIOTHCS Y TPATUIIIMHUX CHCTEMAX;

— ictotHO ckoporuTH 4ac BnpoBamkenHss ACYTII na BupoOHuITBax ab0 4yac peKOHCTPYKILii
HasSBHUX 32 PaXyHOK 3MEHIIEHHs 00CsITY MOHTaXHUX POOIT;

— MiABMUIMTH THYYKicTh i 3AaTHicTh 10 HapouryBanHsi. B ACYTII moxHa iHTerpyBaT Oyib-
SK1 IOAATKOBI CyYacHi MPHUCTPOi aBTOMATHKH, BUMIPIOBAHHS 1 peryJIFOBaHHS;

— 3a0e3meyMTH 3HAYHO BHUINY iHGOPMOBaHICTL ONEPATUBHOTO TMEPCOHANY TPO TMOAii Ha
BUPOOHUIITBI 32 PaxyHOK IOBHOTH HaJXO/PKEHHsI iH(OPMAIlii 13 CyJaCHHX IHTENEKTyaIbHUX IPUCTPOIB,;

— 3a0e3meuuTH MOxJHMBicTh iHTerpamii ACY a0o ii KOMIOHEHTIB B iHIII aBTOMAaTHU30BaHi
CHCTEMH, 30KpeMa orepaTuBHO-1H(opMalliiHi KOMIUIEKCH 1HIINX BUPOOHHUKIB.

1. I'vemasé Onccon, [canecyuoo Huanu. Lugpposwvie cucmemvl agmomamusayuy u ynpasieuus. —
CIl6.: Hescxuii Jluanexm, 2001. — 557 c.: un. 2. Cucmemul uchemuepckoeo ynpasienus u coopa OaHHbIX
(SCADA-cucmemnt) Il Mup xomnwvromepnou asmomamuzayuu (3/1999), http://ankey.ru/tech/scadalintro.
htm. 3. Baunos H.B Ananusz menoenyuii pazeumus SCADA—cucmem onss ACYTII snekmposnepeemuueckux
0owvexmos u AC/IYIIC. — JonHTY. 4. Ilepesanos B. J]. Aneopummuneckue s3vlKu U RPpOSPAMMUPOSAHUE
ACYTII . yueb. nocobue no xypcy “ Ancopumm. s3. u npoepammup.” [ons cmydenmos cney. 0646] /
B. J1. llepesanos. — Capamos . CI11,1980. — 79 c.

V]IK 519.6

O. I'oxuii
YopHoMopchKHii ep:kaBHUE yHiIBepcuTeT iM. [lerpa Morumm,
kadeapa iHGopMaIifHUX TEXHOJIOTIH 1 MPOrpaMHUX CUCTEM

JOCJIIKEHHSA HEBU3SHAUYEHOCTEM Y 3AJIAUAX CHEHAPHOI'O
IINTAHYBAHHSA

© loorcunt O., 2011

IIpoanasizoBaHO TO0JIOBHI THUNM HeBU3HAYEHOCTel, sAKi 3 FABAAKTbCA Mg 4Yac
PO3B’si3aHHA 3a1a4 CLHEHAPHOI0 NJIAHYBAHHs. 3aNpPONMOHOBAHO [JI1 MOJ0JAHHS HeBU3HAYe-
HOCTeil B 3aj]a4ax CIIEHAPHOI0 IUIAHYBAHHS BU3HAaYaTu indopmaniiiHi cutyauii Ta BinmoBinHo
a0 iHdopmaniiiHuX cuTyauiii Ta TUNIB HEBU3HAYEHOCTiI CHCTEMHO BHMKOPUCTOBYBATH METOAU
aHaJi3y Ta NPUIHATTA pillleHb.

Ku104oBi cji0Ba: HEBU3HAYEHICTh, IVIAHYBAHHS, AHAJII3, IPUHHATTS pillleHb.

The main types of uncertains are analysed which take place at the decision of tasks of the
scenario planning. It is offered for overcoming of uncertains in the tasks of the scenario
planning to determine infor mative situations and in accordance with infor mative situations
and types of uncertains system to use the methods of analysis and making decision.

Key words: uncertainty, planning, analysis, decision-making.

IMocTranoBka npodiemMu

OnmHuM 3 cydacHHX TPUKIAJHHUX HAMpsMiB, B SIKOMY KIIIOUYOBE 3HAYCHHS Ma€ BEIUKA KUIbKICTh
HEBU3HAUCHOCTEH 1 KOHKYPYIOUMX IIiJied, € clieHapHe TuiaHyBaHHs. ClieHapHe TUIaHYBaHHS € TOTYKHUM
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