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3A0 «OMHUKOH» umeeT MHOT0JIETHUI ONBIT IPOEKTUPOBAHUS U BHEJIPEHMSI aBTOMATH-
3MPOBAHHBIX CHUCTEM yIpaBieHHUs TexHoyorndeckumu nporeccamu (ACY TII) Ha oObeKTax
OAO «AK «Tpancuedts», OAO «HK «Pocuedts» u ap. 3akazunkoB. Kommnanus npousBo-
IUT TpU ocHOBHBIE cepun moxayiei (DK-2000, DCS-2000 u DCS-2000 kapkacHOT0 UCTIOJTHE-
HHS), Ha 0a3e KOTOPBIX CO3AIOTCS KOHTPOJLIEPHl PA3HBIX YPOBHEH Ul PAa3IUYHBIX CUCTEM
aBToMaTH3armu [1].

Monymu cepun OK-2000 sBIsAIOTCS MHOTOKaHAJIbHBIMH, KOHCTPYKTHBHO YCTaHaBJIMBa-
IOTCSI B KapKachl U OOBEAMHSIIOTCSA MapauieIbHOW muHOW. KOHTpoepsl, mocTpoeHHBIE Ha
0a3e TaHHOM CepuH, UCHOIB3YIOTCS I CO3/IaHUs IEHTPAIM30BAHHBIX CHCTEM, TPEOYIOIIUX
00JIBIIOr0 KOJIMYECTBA KaHAJIOB BBOA-BHIBO/IA.

Jnist cozmaHus paclpeesieHHbIX CUCTEM HauydIluM 00pa3oM 3apeKOMEHAOBaiIu cels
moyau cepun DCS-2000 (puc. 1), koTopble MOTYT ycTaHaBiauBaThesi Ha DIN-penbe u oTaa-
JICHbI Ha PACCTOSHUE J0 KUJIOMETPa OT MOIYJS HEHTPAIbHOTO MPOLECCOPHOIO yCTPOHCTBA
(CPU).
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Puc. 1. Moaynu cepun DCS-2000, ycranaBnuBaembie Ha DIN-pesbe.

OnHako OOJIBIION OMBIT CO3/IaHUSI CHCTEM aBTOMAaTHM3allud, HAKOIUIEHHBIH KOMIAaHUEH
3A0 «OMUKOH» 3a 6onee yem 20 €T aKTUBHOW pabOThI HA POCCUICKOM PBIHKE aBTOMATHU-
3alUU TEXHOJOIMYECKUX MPOLECCOB, MPOJIUKTOBAT HEOOXOIUMOCTh pacupuTh ceputo DCS-
2000.

B 2010 rony ¢upma «OMHUKOH» npuctynuia K cepuifHOMY HpPOM3BOJCTBY MOAYJEH
cepun DCS-2000 xapkacuoro ucnonrenus (DCS-2000C) [2, 3] (puc. 2). HomeHnknaTypa Mo-
nyneit DCS-2000C cxoxa ¢ HOMEHKJIATypoi paHee MPOU3BOJUMBIX TUIIOB MoayJieil. OCHOB-
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HOC pasifuKe 3aKJII0YacTCs B IBYX MOMeHTax. IlepBoe — yBeIMUYCHHE KOJHMUYCCTBA KaHAIOB
BBOJIa-BbIBOJIa MOJYJIei, 1 BTOPOE — KOHCTPYKTHUBHOE HCIOJIHEHHE (OBLIO HMCIIOIB30BAHO
KPEIUICHHE MOJYJIel B KapKace MPU COXPAaHCHUH IOCIIEI0BATEIBHOTO MEKMO/IYIBHOTO WH-
tepdetica).

Puc. 2. Moaynu cepun DCS-2000 kapxkaCHOT0 UCIIOTHEHHS.

ITo apxutexrype monayiu cepun DCS-2000, BHE 3aBHCHMOCTH OT KOHCTPYKTHBHOI'O HC-
MOJIHEHUS, OIMHAKOBBIL. MOyl MMEIOT JBE OCHOBHBIE YACTH - CUCTEMHYIO U OOBEKTHYIO.
CucrteMHasi 4acTh COJIEPKHUT MUKPOKOHTpOJUIEp, MHTep(delCHbIe KaHalIbl, 00ecreunBaloye
cBsa3bp moayieir YCO ¢ monmynem LY, cpenctBa aapecanuu Momaynis B WH(PpOPMaMOHHOMN
CeTH W 3aJlaHHs CKOPOCTHU Nepefayu Mo UHTepdeiicHbM kaHasaMm. OObeKTHas YacTh COJAEp-
JKUT PETUCTPbI BBOAA-BBIBO/IA, KIIIOUH, BXOJIHbIE (GUIIBTPHI JIs1 MOAYJIEH TUCKPETHOTO BBOJA-
BBIBOZIA M aHajorouu¢possle, HuppoaHaIoroBsie npeoOpa3oBaTeNu Ui MOAYJIEH aHAIOTo-
BOT'O BBOJIa-BbIBO/JIA.

Cy1iecTBeHHBIM OTJIMYMEM SIBJIsIeTCst TO, uTo Moaynu cepuu DCS-2000, ycranaBnuBae-
Mbie Ha DIN-penbc, umMeroT MoaudUKaIuy B3pHIBO3AIIMIICHHOTO UCTIONHEHUS C MapKUPOB-
koil B3priBo3amuThl [Exib]IIC X u nckpobe3onacHbIMU HEMSIMH MOTYT OBITh CBSI3aHBI C JIaT-
YHUKaMH, PacIioj0KEHHBIMU BO B3pBIBOOMACHBIX 30HAX Ki1accoB B-1a u B-1r.

HanexHOCTh cHCTEM aBTOMAaTH3allUH, MOCTPOCHHBIX Ha 0a3e MOIyJeH, MPOU3BOAMMBIX
komnanuet «OMUKOH», nocturaercs BBEAEHUEM B MOAYJU CPEACTB THMATHOCTHKUA M CIIO-
cobamu noctpoenus cucreM. B moxymnsax DCS-2000C ocoboro BHUMaHUs 3aCIyKUBAIOT YCT-
poiicTBa KOHTPOJIS PYHKIIMOHUPOBAHUSI.

Tak, B MOIyNsiX IUCKPETHOTO BBIBOJA KOHTPOIUPYETCS pabOTOCTIOCOOHOCTH KIIOUYEH.
Bo-nepBbIX, mociie BBHINOJHEHUS] KOMaH/Ibl BKIIOUEHUS KIIIOYEH, MpoBepseTcs, OTKPbUICS JIU
KJIFOY TOT, KOTOPBIN JTOJIKEH OBUT OTKPBITHCS, KOHTPOJIUPYETCS BO3MOXKHOE KOPOTKOE 3aMbl-
KaHHWE MEXIy IOJIEBBIMU LensMU. Bo-BTOPBIX, eclii yepe3 OTKPBITHIN KII0Y MPOTEKaeT TOK
0ombIIe MakCUMaNbHO HomycTuMoro 530 MA (BO3MOXKHO KOPOTKOE 3aMBIKAHHE B MOJECBBIX
LEensX), TO aBTOMaTUYECKHY, Ha almapaTHOM ypoBHeE, 0€3 BMeIIaTeIbCTBAa MUKPOKOHTPOJILIEpa,
BBIKJIFOUAIOTCS KJIIOYU TOW IPYIIIBI, B KOTOPOM NMpOM301UIa aBapus. B-TpeTpux, Ha anmapar-
HO-TIPOTPAaMMHOM YPOBHE TpoBepsieTcsi paboTOCIOCOOHOCTh MUKPOKOHTposiepa. Eciu B Te-
yeHue 17 MC MUKPOKOHTpOJIJIEp HE NMPOM3BEAET Mepe3anyCck OXpaHHOro TaiiMepa, TO CIIeH-
albHAsl cXxeMma, He 3aBHCsIas 0T MUKPOKOHTposuiepa, chOpMUPYET CUTHAN, OJOKUPYIOUIUIl
BKJIIOYEHUS KIIIOYEH M, B 3aBUCUMOCTH OT HAJHYHUS WIM OTCYTCTBHSI CIELMATBHON NepeMbId-
KU, TUOO BBIKJIIOYUT BCE KIIIOUH, JINOO OCTABUT KIIIOUU B IPEIABAPUITHOM COCTOSTHHUH.

B Momynsix QUCKpETHOro BBOJAA, MPHU HAJMYUHU JONOJHHUTEIBHBIX PE3UCTOPOB BO BXOJ-
HBIX KaHajaX, KOHTPOJIUPYETCs HEJIOCTHOCTh MOJIEBBIX Lienel (00pbIB, KOPOTKOE 3aMbIKaHHE).
B kaxaoM mporpaMMHOM IUKJIE IyTeM (OPMHUPOBAHUS TECTOBBIX CHTHAJIOB IPOBEPSETCS
BXOJHOU TpakT Moayss. Ilo cocTOsSHUIO OXpaHHOTO TalkMepa KOHTPOJUPYETCs paboToCIo-
COOHOCTh MUKPOKOHTPOJLIEPA.

B Momynsx aHamoroBoro BBIBOJIA KOHTPOJIMPYETCS TOK B Harpyske, C(OPMHPOBAHHBIN
MOJTyJIEM.



B Monyinsix aHanoroBoro BBoja ¢ MOMOIIbI0 PENEPHBIX TOYEK MPOBEPSIETCs pabOTOCIIO-
COOHOCTB BXOJTHOTO TPAKTa, B TOM YHCJIE U aHAJIOrOLM(pPOBOro Mpeodpa3zoBaTes.

Kpome TOro, B mporpaMMHOM IMKJIE€ KaKOTO MOIYJSl MUKPOKOHTPOJUIEP 3alHCBhIBAET
CBOE€ COCTOSIHHE B CIIELUAIbHYIO 00JIACTh MaMATH, KOTOpas 10 MHTepeiCHBIM KaHaJaM CUH-
ThIBaeTCs Moaysem L{ITY.

ApPXUTEKTypa CHUCTEM aBTOMATHU3aLUU NpPEIyCMaTpUBAECT PE3EPBHPOBAHUE OCHOBHBIX,
HaunOoJiee yA3BUMBIX YCTPOWCTB, KOTOPbIE MOTIYT IIPHUBECTH K OTKa3zy. DTO KaHAJbl MEXMO-
OyJIBHBIX UHTEpQeicoB, UCTOYHMKHM NUTaHus ¥ moxynu LIITY. Mcnonp3oBaHue Momyieit
CPU-31A u CPU-32A cepun DCS-2000C ob6ecneunBaeT orpoc moayieir YCO mo n1ByM He-
3aBUCUMBIM MHTEp(EHCHBIM KaHajlaM, OCHOBHOMY, pe3epBHOMY. Pe3epBupoBaHue MoyJeit
HITY cBsizaHo ¢ AByMsi OCHOBHBIMH BOMpOcCaMu: (POPMHUpPOBAHUE CUTHAJIOB, 00ECTICUMBAIO-
KX MepeknoueHne ¢ Beayuiero Mmoayiist LIITY Ha pe3epBHBIN 1 BeIpaBHUBaHHUE NAMSTH B pe-
3epBHOM Mogyie. B momymsix HITY gupmsr « IMUKOH» BbIOpaH kilaccuueckuii METOJ Tie-
PEKIIIOUEHHS MOJTyJIeH, KOTOPBIN 3aKJII0YaeTcsi B TOM, YTO, €CJIM B OCHOBHOM MOJyJie Tepe-
CTaeT IMepe3aryCcKaThCs CIeUaIbHbIN TaitMep, To yepe3 250 Mc ¢hopMupyeTcsi CUTHAJ, OCTa-
HaBJIMBAIOUIMHA paboTy OCHOBHOIO MOJYJIS M paspeliaronuii padory pesepsHoro. /lis obec-
NIEYEHUS] MATKOTO Tepexoja ¢ OCHOBHOTO MOJYJISl Ha PE3epBHBINA, HEOOXOIUMO YTOOBI B pe-
36pBHOM MOJyJIe HAaXOJWJIOCh COCTOSIHME BXOJHBIX, BBIXOJHBIX KaHajoB Mmoayiei YCO,
WJICHTUYHOE COCTOSIHUIO, HAXOJSIIEMycs B OCHOBHOM Moyde. C 1enblo BRIpaBHUBAHUS Ta-
msatu monynu CPU-31A u CPU-32A comepkaT oThenbHbI MHTep(EWCHBIM KaHal TUMa
ETHERNET, xoropslit orcyrerByeT B Moayisix LITY apyrux cepuii.

Bonpoc pe3epBupoBaHMs NUTaHUS B KOHTpOJUIEpaX, MOCTPOEHHBIX Ha 0asze Momynen
DCS-2000C, pemaeTcst myTeM TOJIBEACHHS IMUTAHUS K KPOCCOBOH ITUIaTe KapKaca 4epe3 Mo-
nynu agantepa RP-31 wnmu RP-32, xotopble cHaGkeHBI OTAECTbHBIMH COCAMHUTEISIMU IS
MOJIKJTFOUEHUS] OCHOBHOTO M PE3EpBHOTO MCTOYHHMKOB NHUTaHUs. B 3TOM cirydae HeT HeoOXo-
JUMOCTH CO3/1aBaTh YCTPOMCTBA JIJIsl p€3€PBUPOBAHUS TUTAHUSL.

s moctpoenust konTposuiepoB YCO Ha 6aze momyneit DCS-2000 coBcem He 00s13a-
TEJIBHO BJIAJETh HaBBIKAMHU MPOrPAaMMHPOBAHUSA: BCsl HeoOXoaumasi paboTa CBOAMUTCS K He-
CKOJIbKAM HECJIOXHBIM JICHCTBUSM, BBIIOJHAEMBIM B IpadUIecKOM I10JIb30BATEILCKOM HH-
tepdeiice unTerpuposanuoit cpemsi CONT-Designer. Ecnu TtpeOyercs perienue 0Oosee
CJIOKHBIX 3aJ1ad yIPaBJICHUS, TIOJIH30BATENb MOXKET PACIIMPUTH (PYHKIIMOHAIHHBIE BO3MOXK-
HOCTH TNIpOrpaMMHOro obecredyeHus: koHTpossiepos YCO myTem peanu3anu cOOCTBEHHBIX
NPUKJIAHBIX TPOIETyp Ha TEKCTOBOM si3bIKe BhIcOKoro ypoBHS CONT, a Takxe ncrons3oBa-
HUs OMOJIMOTEK CTaHAAPTHBIX QYHKIMN, CO3JaHNUS CBOUX NTEPEMEHHBIX U KOHCTAHT.

st pacupeHus (yHKIIMOHAIBHBIX BO3MOKHOCTEH KOHTPOJIJIEPOB aBTOMATH3AINN TEX-
HOJIOTMYECKUX MPOILIECCOB, MOCTPOCHHBIX Ha 6a3e moxaynei cepun DCS-2000C, B yactu uH-
(opManoOHHOTO OOMEHA C MHTEIUICKTYaTbHBIMH TaTYNKAMHU U UCTIOJIHUTEIEHBIMU YCTPOIHCT-
BaMU ObLIT pa3paboTtaH cereBoil uHTepdericubiii Mmoayns Cl-31A, conepskamiuii aecarhb mnocie-
JoBaTeIbHBIX MHTep(eiicHbIX KaHanoB RS-485 (mporokon - MODBUS RTU). /IBa u3 aecstu
KaHAJIOB SIBJIAIOTCS CUCTEMHBIMH, 110 HUM MOJYJb OOMEHUBaeTcs HH(popMalMend ¢ MOayJIeM
HITY. Bocemb kaHanoB ImpeIHa3HAYEHBI 7S MOAKIIOUEHNUS NepU(PEepuitHbIX UHTEIIEKTYallb-
HBIX YCTPOMCTB.

B Tex ciydasx, Korja JaTYMKH KITACCHYECKOTO THIIA PACIIOJIOKEHBI BO B3PHIBOOIIACHON
30HE, B KQUeCTBE MHTEJUIEKTyallbHBIX OAphEPOB UCIOIB3YIOTCS UMEIOLINE YCTPOHCTBO B3pbI-
Bozanutel Moxy YCO cepun DCS-2000, ycranasmuBaembie Ha DIN-pensc. Cuctemsl aB-
TOMAaTHU3alMM BBINIAJAT TaK: KOHTPOJUIEp BBOZA-BbIBOJa CTpouTcs Ha Oaze moxmynei DCS-
2000C. Monyns CPU-31A 1o 1ByM CHCTEMHBIM HHTEp(EHCHBIM KaHallaM OIpPAIINBAET MO-
JyJIM, YCTAaHOBJIEHHBIE B KapKac, M MO JABYM BHELIHMM UHTepdeiicHpIM KaHaiaMm RS-485 on-
pammBaeT MHTEIUIEKTyallbHbIe Oapbepbl. CBS3b C YCTPOWCTBAMH JPYTUX YPOBHEH OCYIIECTB-
nsietcst o kananam ETHERNET.



B nacrosmee Bpemst monynu cepun DCS-2000C yxe 10cTaTOYHO HIMPOKO UCHOIB3YIOT-
csa pupmoit «OMUKOH» nipu mocTpoeHUn CUCTEM aBTOMATHU3aIlMU He(dTemnepekaurnBaronnx
CTaHLMH MarucTpagbHBIX HePTEPOBOAOB, BXoaaumx B cucteMmy AK «TpancHeTby.

[TpuMepaMu MOTYT CIOYXHTb CHCTEMBI aBTOMaTHueckoro mokapotymienus (CAIT) wed-
tenepekaunBaronux cranmuid HIIC-3 u HIIC-7 Bantuiickoii TpyOOmpoBOAHON CHCTEMBI
BTC-I1, cucremsr aBromatuku (CA) u CAIT HIIC «CeroBo-2» (OAO «CubuedTenpoBoa»),
CA u CAII HIIC «Tunryra» (OAO «IIpuBomkckHedrenporoa») 1 CA Hb «Ycrb-Jlyray.

Ha puc. 3 mpuBeneHa cTpyKTypHasi cXeMa CHCTEMbl aBTOMAaTH3allMM I0XKapOTYLICHUs
HIIC-3 BTC-II. Uentpanbhusbiii konTposiep KCAII K1 u xoutpomepsr YCO KCAII-02 BbI-
HoJHEeHbI Ha 6a3ze monyneit cepun DCS-2000C ¢ nponeccopom CPU-31A.
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Puc. 3. Cucrema aBromatm3anuu noxaporymenns HIIC-3 BTC-1.

Ha puc. 4 npuBeneHa CTPyKTypHas cXeMa CHCTEMbI aBTOMATH3alMHU He(Termeperayu-
Baromieit cranuu «CetoBo-2». LlenTpanbubiii konTposuiep LK BeimonHeH Ha 6a3e mporpam-
MUPYEMBIX JIOTUYECKUX KOHTpoiiepoB Quantum Modicon 1o cxeme «ropsiaero» pe3epBUpO-
Banus. Koatpomtepsr YCO BoinonHeHBI Ha 6aze moayeit cepun DCS-2000C ¢ mponeccopom
CPU-31A.



Puc. 4. Cucrema aBromarnzanuu HeTenepexaunBaronieid cranuui «CetoBo-2».

Pazpabotannsie pupmoit «IMUKOH» moxynu cepun DCS-2000 xapkacHOTo MCHOIHE-
HUSI TIO3BOJIMJIM PEIIUTH BOIIPOC yIOOCTBA OOCITY)KUBAHHS U 00ECTICUECHUS] BO3MOKHOCTH «T0-
psiueit» 3aMeHbl MOJIyJIeH, YTO OYEeHb BRYKHO JIJIsl TIOBBIIICHUS )KUBYUYECTH CUCTEMBI B IICJIOM.
Bbeixon u3 cTposi Kakoro-i1mbo MOIyJIsl MpecTan NPUBOIUTH K OCTAHOBY TEXHOJOTHYECKOTO
npoiiecca.

BBeneHne qOMOTHUTENBHBIX CPEACTB CAaMOIMATHOCTHKH, TTO3BOJISIONICH KOHTPOIHPOBATH
paboTocnocoOHOCTh MOIyYJIEH BO BpeMsi paOOThbl, MO3BOJIMIO MOBBICUTH HAAEKHOCTH KOH-
TpoJIJIepa ¥ MpeaoTBpamaTh (hatarbHbIe HEUCIIPABHOCTH CUCTEMbI aBTOMATH3AIUH.

Hcxons u3 TEXHUYECKMX XapaKTEPUCTHK M OIBbITA AKCILTyaTallid, MOXKHO C YBEPEHHO-
CTBIO YTBEPXKIaTh, YTO KOHTpoJuiepbl nmpou3BojctBa 3A0 «OMUKOH», noctpoeHHbie Ha
6aze moxyneit DCS-2000C, B HaubombIIeli Mepe OTBEYal0T OCHOBHBIM COBPEMEHHBIM TPeOOo-
BaHUSM, TIPEIBSBIIEMBIM K KOHTPOJUIEPAM BBOJIa-BBIBO/IA, M CIIOCOOHBI pEIIaTh caMble pas-
HOOOpa3HbIE 3314 BO BCEX OTPACIISIX MPOMBIIUICHHOCTH.
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