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JHEPI'OCBEPET'AIOINIEE YIIPABJIEHUE OBOPYJOBAHUEM JIJISA
N3IrOTOBJIEHUS BECKAPKACHBIX APOUYHBIX COOPYKEHHUI

Pomun A.B., Hukynun A.O., Iummkun JLM. (kag. UI1V, TI'TY, 2. Tam606, PD)

PazpaGorannas B CIIIA TEeXHONOTUS CTPOMTENLCTBA OECKApPKACHBIX apOYHBIX
COOPYXEHHMH U3 TOHKOJIHMCTOBOT'O MeTajia MoJIydyuiIa NIMpoKoe pacnpocTpanenue. OHa uMeer
psIl HEOCTIOPUMBIX MPEUMYIIECTB MO CPABHCHUIO C TPAJUIIMOHHBIMHU ([UIs HAIIEH CTpaHbI)
CTPOMUTENbHBIMA TEXHOJIOTUSIMH M 00ecreyuBacT OBICTPOE H3TOTOBJICHHE C IOMOIIBIO
MEPEIBIKHON  MaHenehOPMOBOYHOM  MAIMHBI, HEMOCPEJACTBEHHO HA CTPOUTEIHHOMN
IUTOIIA/IKE, KOHCTPYKTUBHBIX JIEMEHTOB COOPY)KCHUS U X MOHTaXa.

B mnacrosimee Bpems ~— Ha Teppurtopuu Poccum ycmemHo pa®oTaloT AeCATKH
MAIIMHOCTPOUTENbHBIX MPEANPUATUH, TPOU3BOIAMIMX OOOpPYAOBAHUE IS H3TOTOBIICHHS
OeckapKacHbIX  apo4HbIX  coopyxkeHuil. [ sddekTuBHOrO  GYHKIMOHHPOBAHUS
oOopynoBaHusi, oOecrieyeHus 3aJaHHON IPOU3BOAUTEILHOCTH €ro padOThl M BBICOKOTO
KayecTBa apoOYHbIX COOPY)KEHUH, HEOOXO0JAMMO HaJM4Me CHUCTEMbl  YIpaBJICHUS
TEXHOJIOTHYECKUM OOOpYJOBaHUEM, MOCTPOEHHOM Ha 0a3e COBPEMEHHBIX TEXHUYECKUX U
IIPOTPaMMHBIX CPEJICTB aBTOMATH3AIIHUH.

B TaM00BCKOM rocyJapCTBEHHOM TEXHHYECKOM YHHUBEPCUTETE pa3paboTaH THUIIOBOM
NPOEKT aBTOMAaTH3allMM  maHesneopMOBOYHONW  MammuHbl. CHcTemMa  aBTOMAaTH3alUU
oOecrieyrBaeT aBTOMATUYECKUH, MOJIyaBTOMAaTUYECKUH U PYYHOU peXUM pabOThl MAIIWHBI.
IIpu 3TOM oOcCyIIEeCTBIsICTCS YIpaBJIEHUE YACTOTHBIM MpeoOpa3oBaTesieM 3IIEKTPONPUBOIA
MPOKATHOTO CTaHa, 3JEKTPOIPUBOIOM TMOOYHOTO CTAHA U TUIBOTHHOM.

OnHoil w3 mpoOieM MpH pElIeHHH 3a4ad HEProcOEperarouero yrnpaBJieHUs
naHeneOopMOBOYHOM MAIIMHOW SBJSIETCSA OINpEJesieHHe BCEX BO3MOXKHBIX BHIOB (DyHKIMH
ONTUMAJIFHOTO YIPaBJIEHHs, COOTHOLIEHWH MJIsI pacueTa WX IapaMeTpoB U TPOBEPKU
BBITMIOJIHEHUSI YCJIOBUM CYIECTBOBAHMS PELICHUS 3a/Jauyd YIpaBIEHHUsS Uil BO3MOXKHBIX
COCTOSIHUHM (PYHKIITMOHUPOBAHUS MaHene(OPMOBOYHOI MaIIHHBI.

ABTOpamH pa3paboTaH aJNrOpUTM OIpeNesIeHUs] BEKTOpa MapaMeTpoB (YHKIUIH
ONTUMAJILHOTO YIIPABICHHUS.

ANTOPUTM COCTOUT W3 CIEAYIOIIMX INAroB. ONTHUMAaJbHBIA CIMOCOO BBIYMCICHUS
MaTPUYHON SKCHOHEHTHI, OIpenesieHne KOA(PQPHUIMEHTOB CUCTEMbl JMHEWHBIX YpaBHEHMH,
peleHre KOTOpOW OIpenesseT BEeKTOp IapaMeTpoB; CHATHE 3HaKa MHTErpaia B
KOA(pQUIMEHTaX U peIIeHUE CHCTEMbl JHUHEWHBIX YPaBHEHUH C y4eToM OOYCIOBICHHOCTH
MaTpULbl €€ KO3 PHUIIHEHTOB.

Pacuer AMMHBI M3rOTAaBIMBAEMBIX M3JEIUI MPOU3BOIUTCS CUCTEMON aBTOMAaTH3allMH
MOCPEJICTBOM JaT4MKa TepeMelieHuid (9HKojzepa), KOTOPBIH YCTAHOBJICH Ha MPOKATHOM
craHe. KoHIIeBOH BbIK/IIOYAaTEIh Ha NPUEMHOM CTOJIE IMPOKATHOTO CTaHa He Tpedyercs.
Vcnonp3oBanue U(POBOro 3HKOJEpPA, MPOrPaMMHUPYEMOIO JIOTMYECKOTO KOHTpOJUIEpa U
CHELUATU3UPOBAHHOTO MPOrPAMMHOTO oOOecredueHusl s yhnpaBieHus oOOpyJoBaHHEM
naHene(OpMOBOYHOM MalIMHBI TO3BOJIIET CHU3UTH MOIPEIIHOCTh U3TOTOBJICHHUS MaHeNel J10
1 mMm nipu yinne naneu 30-40 m.
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Cucrema aBTOMaTH3allMM MaHENe(POPMOBOYHOM MAaIIMHBI IOCTpO€HAa Ha 0asze
npombinuieHHOTo KoHTposuiepa WIinPAC-8437 xomnanuu ICP DAS. Konrpomiepst WIinPAC
ocHarieHsl mporeccopom PXA270 (520MI'1r), BCTPOEHHOW OTIEPAIIMOHHON CHCTEMOU
Windows CE.NET 5.0, unrepdeiicamu VGA, USB, Ethernet, RS-232/485. BetpoeHHsblit mopt
VGA M0>XHO UCTIONIB30BATh JJIsl IPSAMOTO NoaKIoueHust oobraHoro LCD monuTOpA.

Kontpomep WINPAC mopnepkuBaeT BO3MOXKHOCTb «TOpSYEH» 3aMEHBI MOJYJIeH
BBOJIa-BbIBO/IA, YTO TO3BOJIIET HE OTKJIIOUATh MUTAHUE KOHTPOJIepa Uil YCTaHOBKH/3aMEHbI
MOJTYJISI.

B 00bI4HO# cHuTyauuu MOJIb30BaTEeNb XpPaHUT CBOU MPHIOKEHHS M JaHHbIE Ha
MicroSD wmu ¢nem-monynsx USB. Ho ecnu koHTposuiep monBepraeTcs BHOpAIHsM, TO
KOHTAaKT C 3THMH YCTPOWCTBAMHU MOXET HAPYIIUTHCS, YTO MPHUBENET K MOTEpe NaHHbIX U
ocTaHOBKe paboThl. lcmonb3oBaHUE BCTPOSHHOHM (hem-maMaTd IO3BOJIIET MCKIIOYUTH
BO3HUKHOBEHHUE TAKOTO poOJia MpooIIeM.

Konrpomnep wumeer 3amury oT cO0oeB B paboTe OINEPAMOHHONW CHCTEMBl MU
npuwiokeHud. Js 3TOro B HEM pealn30BaHbl J[BA CTOPOXKEBBIX Taiimepa (oauH — JuIs
KOHTPOJISI OMNEPAIlMOHHOW CHUCTEMBI, BTOPOW — JUIi KOHTPOJIS TPHJIOXKEHHIT), KOTOpBIC
aBTOMATHUYECKHU NEePEe3anyCcTsAT NpOoLeccop, €M CIyduTcesl MoA00HbIH cOoil. JTta pa3paboTka
MOBBIIIACT HAJIG)KHOCTh (PYHKIIMOHUPOBAHUS BCEH CHCTEMBI.

Kontpomnep WINPAC ocnamien 512 K6 SDRAM-namsti, K KOTOPOH TOABOAUTCS
pe3epBHOE TNHMTaHUE OT JIBYX JHMTHEBbIX Oatapeil. Takas apxurektypa oOecreynBaer
COXpAaHHOCTh [JAHHBIX B CJIydyae OTKJIIOUEHHUS MNUTaHUA M OOecreyuBaeT CoXpaHEeHue
uHpopManMu Ha MuUKpocxemMax Ha mnpotrsokeHuu 10 ner. Hamuuwme cpasy aByx Oarapeit
MO3BOJISIET N30EKaTh MOTEPH JTAHHBIX MPU 3aMEHE OJTHON U3 HUX.

Koutpomep WINPAC wMoHTHpyeTCS B IUIACTMAacCOBOM KOpIIyce, B KOTOPOM
OpraHW30BaHa MPOJOJIbHAS TNPUHYAUTENIbHAS KOHBEKIMS, 4YTO OOECIeuMBaeT HaJIEKHOE
oXJIaxkJeHre pabouux MOJIyNed M IO3BOJIET IKCIUIyaTHPOBATh YCTPOWCTBO B JMama3oHe
Temnepatyp ot -25 o +75°C.

Konrpomnep WInPAC-8437 umeer 4 crnoTa pacliMpeHus A YCTAaHOBKHM MOJYJeH
BBO/Ia-BbIBO/IA. B MpoeKTe NCHONb3yIOTCs CIelyI0IIne MOTYIH:

o I-8051W - 16 kaHanbHBI MOIYNb IUCKPETHOTO BBOJA — JJISI KOHTPOJIS
COCTOSIHUSI KOHLIEBBIX BBIKIIIOUATEINEH, COCTOSHUS KHOTIOK YIIPABJICHHS.

° 1-8064W — 8 kaHanpHBIM MOIYIh TUCKPETHOTO BBIBOJA — Ui YIPABIICHUS
NPUBOJAMU THOOYHOTO CTaHA, YAaCTOTHBIM MPeoOpa3oBaTeIeM NPOKATHOTO cTaHa (ITyCK-CTOII,
peBepc), THILOTHHOM.

° 1-8024W — 4 xaHanbHBIM MOAYNb AHATIOTOBOTO BBIBOJIA — JUIS 33aHUSI YACTOTHI
4aCTOTHOMY Ipe00pa3oBaTelio.

o I-87082W — momynp cueTumka-uacToTomMepa — s paboTsl ¢ LUPPOBBIM
HHKOJICPOM.

IIporpammupoBanue KOHTpOJLJIEpa WInPAC-8437 OCYIIECTBIIAETCS B
MHCTpYMEHTaJIbHOM cpene mnporpammupoBanus |ISaGRAF Vv3.5X. Cucrema 1SaGRAF
BKJIIOYaeT B cebs cucremy paszpadorku (ISaGRAF Workbench) u cucremy ucnonnenus
(1SaGRAF Target).
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Cucrema pa3paboOTKu MpeJHa3HaueHa JUIs  CO3JaHMs NPUKIAAHBIX 33724,
UCHOJHIEMbIX TMoja ynpasieHueM sAnpa ISaGRAF Ha cucrtemax HUCHOJTHEHHS, H
ycranaBnuBaercs Ha [IBM PC - coBmecTuMOM KOMIbIOTEpE TIOJ  yIpaBICHUEM
orepaioHHoi cuctembl cemeidictea MS Windows. Cucrema pa3paboTKu KOMIHIHPYET
NpOEKT B CHCTEMHO-He3aBucuMbli kon — Target Independent Code (TIC). TIC-kon
3arpyaercsi uepe3 KaHaiubl kommyHukamuii (RS-232, RS-485, Ethernet TCP/IP) B
KOHTPOJUIEP U1l UCTIOIHEHHUS.

Cucrema ucnonnenus 3arpyxaercs B [13Y xonrposuiepa. OHa Bkitoyaetr B ceOs aapo
ISaGRAF u naGop monomuutensHbix Moayneil. Snpo ISaGRAF peanusyer moanepxky
CTaHJApTHBIX s3bIKOB mporpammupoBanusi IIJIK, nHaGopa cranmapTHeIx OQyHKIMA U
(byHKIIMOHATBHBIX 0J0KOB. [1]

JlocTyn K MepeMEeHHBIM MpUJIOXKEeHHs, a Takxke B3aumojeiictBue co SCADA-
cuctemamu (Supervisory Control And Data Acquisition — nucnieTuepckoe ynpasieHue u coop
JaHHBIX) OCYILECTBISETCS IMOCPEACTBOM mpoTokona Modbus, koTopelii MOCTpoeH 1O
NPUHIIMITY OTKPBITOI cucteMbl U sBisiercs: OecruiatHbiM. Modbus oTHocHTCs K IpOTOKOJIaM
npuKiIagHoro ypoBHs cereBod wmopenu OSIl.  Kowrtpomreps: nHa mmue Modbus
B3aMMOJICHCTBYIOT, MCIIONb3YS KIHMEHT-CEPBEPHYIO MOJIEIb, OCHOBAaHHYIO Ha TPaH3aKIIHUSX,
COCTOSALIMX M3 3ampoca M oTBeTa. OOMacTb MPUMEHEHHs MPOTOKOJIAa HE OrpaHHYUBAETCS
TOJIKO MPOMBIIIUIEHHONW aBTOMAaTH3alUEH.

Jlns moctpoeHust mpohecCUOHATBHON CUCTEMBI YelIOBEKO-MaIllMHHOTO UHTepdelica B
CHCTEME yIpaBJIEHHs] Ha OCHOBE Iporpammupyemoro konrposuiepa WIinPAC-8437, a Takke
otoOpaxkeHHsI MH(pOpMAIMK O X0J€ Tpoliecca U BBOJAA pabOUYMX MapamMeTpoB, MCIOJIB3YeTCs
KHUJAKOKpHCTaInueckas cencopHas nanenb MTS06TV. Ona no3Bossier 3aaBaTh U U3MEHSTh
pasIn4YHbIe apamMeTpsl MaHeneOpMOBOYHON MAalllMHBI, TaKHe KakK: BHIOOP pexkuMa paboThl
(aBTOMaTHYECKHI, TOJTYaBTOMAaTHYECKHI WM PYYHOM), 3aJaHUE TEKYIICH JJIMHBI U3IEIHs,
KOJIMYECTBO 3aJ[aHHBIX JIUCTOB, JUIMHY IYTH TOPMOXXEHUS, MHEPIMIO, BpeMs May3bl pe3Kd
(Bpemsi, HCIIONIb3yeMO€ B AaBTOMATHYECKOM pEXHME, KOTOpO€ IMPOXOAUT C MOMEHTa
OKOHYaHHMs PE3KU M3IeNUs | JI0 Hadaya MpoKaTa CIEAYIOIEro U3 ) U Jp.

[Ipennaraemast aBTOMaTU3UpPOBAaHHAs CUCTEMA YIPABJIEHUS MPOLIECCOM U3TOTOBIIECHUS
OecKkapKacHbIX apOYHBIX COOPYKEHHH I03BOJISET ONTUMM3MPOBATh 3aTpaThl BPEMEHH U
MaTepHala, YyTo MOJIOKUTENILHO BIHMSIET Ha SKOHOMHMYECKHE IoKa3aTenan. BHeapeHue naHHOM
CHCTEMBI IO3BOJISIET YBEIMYUTh PECypc pabOThl TEXHOJIOTHYECKOT0 000pyI0BaHMUS.

Cnucok surtepatypsl: 1. EmmzapoB U. A., TperbskoB A. A., Hazapos B. H.,
ConynanoB M. H. Texuuueckue cpeacrsa asromarusauuu. lIporpammupoBanue

koHTposuiepoB B cpene |ISAaGRAF. — Tam6os: TI'TY, 2008. — 16 c.

Pabota BbInonHeHa mpu nojjepkke rockontpakra [1-292 B pamkax O «Hayunsie
U Hay4yHO-IIEIarorMuecKue Kaapbl MHHOBaMOHHONW Poccun» Ha 2009-2013 r.
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