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Komnanus 3A0 «OMUKOH» Gonee 20 ner ycnemHo paboTaeT Ha pOCCUHCKOM pBIHKE
aBTOMATH3allMd TEXHOJIOTHUYECKUX TIPOLIECCOB M BXOAUT B YHCIO Beaymux (upm-
npousBoauTeneir ACY TII na 6Gaze NmpOMBIIIIEHHBIX KOHTPOJUIEpOB. B apcenane cpencts
aBTOMATH3allMKA KOMIIAHUK UMeeTcst Tpu cepun moaysteit (9K-2000, DCS-2000 u DCS-2001), u3
KOTOPBIX (OPMUPYIOTCS KOHTpOJIephbl. Mcmonb30oBaHWe TOW WJIM WHOW CEpUU 3aBUCUT OT
00BEKTa aBTOMATH3AIMM, TeOrpaUyecKoro pacrojOXKeHUs MATYMKOB W HCIIOJHUTEIbHBIX
YCTPOWCTB.

Monynu  cepun  DOK-2000  sABnAOTCS ~ MHOTOKAHAJIBHBIMH,  KOHCTPYKTHBHO
YCTaHABIMBAIOTCS B KapKachl U OOBEAMHSIOTCS TMapaiyienbHoi muHOW. KoHTpomiepsl,
NOCTPOCHHbIE Ha 0a3e JaHHOW CepUH, UCTIONIB3YIOTCS M CO3JaHMsI LIEHTPAIM30BaHHBIX CUCTEM,
TpeOYIOMMX OOJIBIIOTO KOJIMYECTBA KaHAJIOB BBOA-BHIBO/IA.

[IpakTuka mokaszana, 4TO AJis CO3JAAHUS PACHPECIICHHBIX CHUCTEM HaWIy4ylIMM 00pazoMm
3apekoMeHnaoBanu ceds moaymu cepun DCS-2000, koTopsie MOryT ycTaHaBnuBatbes Ha DIN-
pelibC U OTJAJIeHbl HA PACCTOSHUE 0 KWJIOMETpa OT MOJIYJS HEHTPAIbHOTO IMPOLECCOPHOTO
ycrporictBa (CPU). Bosbioe 3HaueHHEe WMEET TO, YTO MOJYJIM BBOJA-BBIBOJA ITOH CEpHH
SBISIOTCS  B3PBIBO3AIIMINICHHBIMM € MapKUpOBKO#W  B3peiBozammutel  [EXID]IIC X,
YCTaHABIIMBAIOTCS BHE B3PHIBOOMACHBIX 30H U UCKPOOE30MaCHBIMU HEMSIMU MOTYT OBITh CBSI3aHBI
C ITaTYMKaMH, PacIlioIOKEHHBIMU BO B3PBIBOOIIACHBIX 30HAX KiaccoB B-1a u B-1r.

Kontpomnepsl, mocrpoeHHsle Ha 6aze monyneit cepuit OK-2000 u DCS-2000, nauum
mmpokoe mnpumeHeHue B ACY TII Ha oObekTax TpyOONpOBOAHOTO TpaHCIOpTa HEPTH,
HEPTENPOAYKTOB U Tas3a, MPEANPHUIATUAX HEPTEXUMHUH, APYTUX OTpacCieil MPOMBIIIICHHOCTH, a
TaKOKe B CHCTEMax YIPABJICHHUS aBTOMaTHYECKUM MTOKapOTYIICHUEM.

D¢ dekTuBHOE W HAJCKHOE pEIICHHE IS CHCTEM YIPaBICHUS TEXHOJIOTHYECKUMU
00BEKTaMHU MpennpuaTuii ra3zoBoil mpomsinuieHHOCTH Hanuio OO0 «3/1uCy», co3naB Ha 0aze
koHTpoyuiepoB  cepun  DCS-2000 CAY  rasopacnpefeiuTeNIbHON  CTaHIMEH  Mayoi
npousBoautensHocTd (CAY I'PC MIT-01).



CAY I'PC MII-01 (TY-4252-001-7577922-2008)

[Ipenna3HadeHa st KOHTPOJISA, aBTOMATHYECKOTO YIPABIICHUS W 3aIUTHI 000PYIOBAHUS
ra3opacnpeneuTeIbHbIX CTAaHIMKA C IEHTPAIM30BAaHHOM WM TEepHOIUYecKor (hopmoit
00CTy>KUBaHUS.
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Cuctema o0ecrieuynBaeT peaan3alnio CICIyIONNX OCHOBHBIX (DYHKIIHN:

® TeIeU3MEPEeHHs TEXHOJOTHYECKUX MapaMeTpOB;

® TEJIIECUTHAJU3AIMS COCTOSHUS KPAHOB;

® aBapUHHO-TIPEAYNPENUTENbHAS CUTHAIN3AIMUs (10 JaBICHUIO ra3a Ha BXOJE U Ha
Beixojie [ PC, TemmniepaTtype, 3ara3oBaHHOCTH U T.1.);

® IMCTaHIIMOHHOE YIpPaBlIEHUE KPaHAMH;

L] ABTOMAaTHU4YCCKas 3aliura HOTp€6I/ITeJ'I$I oT HpeBBIHIeHI/IH/ TIOHWKCHUS OJAaBJICHUA,

e ortoOpakeHrne WHGOPMALIUU MO TEIECU3MEPEHHSIM U TEeJeCUTHATU3allMK Ha TaHelu
omneparopa;



e mepemava nHpopManuu Ha gucnerdepckuit myHkt ([I1) JIITY mo kanamy cBs3u
JTUHEHHON TeleMeXaHUKU (IOTONHUTENbHBIA KaHal cBs3u depe3 GSM-moxem u
JIpYyTHe CPEACTBA CBA3H);

® B3aMMOJICUCTBHE (CHUTHAIM3AIMSA COCTOSHUS M PEXUMOB pabOThl 000pyIOBaHMS,
BbIIaya HEOOXOAMMBIX IMapaMeTpOB, BbIJa4a KOMAaHJ YMpaBICHHS, YTCHHS
apaMeTpoB C IOCIEAYIOLIEH Inepefayedl Ha  «BEPXHUH» YpPOBEHb) C
cymectBytonuMu Ha ['PC JokanpbHBIMH CHCTEMaMud aBTOMATHUKH (HampuMmep,
aBTOMATHM3MpOBaHHAs CHCTEMa OJOpHM3allMM Trasza, CucTeMa YIpaBJICHUS
MOJIOTpEBaTENIeM Tra3a, CHCTeMa KaTOJHOM 3allluThl, OXpaHHas U TMOoKapHas
CUTHAJIM3aLMs, BBIYUCIUTENN pacxoja ra3a u 1.1.);

e OOMEH JaHHBIMH 10 CTaHAapTHBIM wuHTepdeiicam RS-232 wmm RS-485 ¢
HOJIEPXKKO# OTKpbITOro mpotokosa Modbus RTU;

® B3aUMOJICHCTBHE C CYLIECTBYIOIIMMU TEXHOJOTMUYECKMMH CpEICTBaMU U
JaTYNKaMH OTEYECTBEHHOTO U 3apyOeKHOT0 IPOU3BOJICTBA C BO3MOKHOCTHIO
Moaudukanmu 3a cueT mupokon ramel moaynei YCO.

CAY TPC MII-01 ycnemno npouia npuemoussle ncneltanus Ha I'PC OAO «I'a3npom
TpaHCras YXTay.

OcCHOBHBIMU TPEOOBAaHUSAMHU, MPEABSIBIAEMBIMU K CHCTEMaM aBTOMATH3aIlUH, SBISIOTCS
HAJIeKHOCTb, IPOU3BOIUTEIHLHOCTD U IICHA.

B pesynprare aHanmm3a COOCTBEHHBIX pa3pabOTOK W pa3pabOTOK BEAYLIMX MHPOBBIX
npomsBoautenei [1JIK, B 2009 rogy 3AO0 «OMUKOH» co3nano u 3amyckaer B MPOU3BOJICTBO
moaudunupoBannyto ceputo Mmoayieit DCS-2000M c nenbio agantanuy ux A7 UCIOIb30BaHUS
KaK B pacIpeesiEHHbIX, TaK U B ICHTPAIU30BAHHBIX CHCTEMaX.

OcHoBHBIE TpeOOBaHMS, TIPEIBABIsIEMbIe K MOy IsiM cepun DCS-2000M, ciienyrorme:

® COXpaHEHHUE MPEEeMCTBEHHOCTH MPOrPAMMHOTO 00ECTICUeHUS;

®  TOBBIIICHUE MPOU3BOJAUTEIBHOCTH CHCTEMBI;

e MpuMEHEHHE OBICTPOJCHCTBYIONIEH MOCIEIOBATENBHON IIUHBI AJs TOCTPOSHUS
KOHTPOJUIEPOB;

e o0ecreueHre TMOBBIIIICHHOW HAJACKHOCTH NMPU WH(POPMAIIMOHHOM OOMEHE MEXTY
MOJYJISIMH 32 CUET MPUMEHEHUS Pe3epBHOM MOCIEeI0BATENbHON IIINHBI;

e ONTUMU3AIM KOJIMYECTBA KaHAJIOB BBOJA-BBIBOJA HA OAMH MOJYJb, TEM CaMbIM
CBeJIeHHE U30bITOYHOCTH K MUHUMYMY;

e oOecneueHue y100cTBa MOHTa)Ka M 00CITYKHBAaHUS.

OcHoBOW MoayJNieil MOIUGUIIMPOBAHHON CEpUH SIBISETCS MHKPOKOHTPOJUIEP TOTO XKe
Thma, kKak W B Moaymsix cepun DCS-2000, koTopelii nenaeT MOIYIH HE3aBHCHUMBIMH
YCTpOICTBaMH, CIIOCOOHBIMH BBITIONIHSATEH OTEPAIlMU TI0 BBOY-BBIBOY JaHHBIX, IPOU3BOIUTH UX
00paboTKy U 0OMeHUBaThcs MH(OpPMAIHEH ¢ yCTpOoicTBaMU APYTUX ypoBHEH. Momynn cocTosT
U3 TUIATBl C KOMIIOHEHTaMH M Kopiyca. COemuHSIOTCS MOIYJM B KOHTPOJUIEP C MOMOIIBIO
Kapkaca, COJAEpJKallero KpOCCOBYIO ImiaTy. Takum oOpasom, moayiau cepun DCS-2000M
o0BbeIMHIIN B cebe Bce JIydllne CBOMCTBa, npucyimue moayism cepuit 9K-2000 u DCS-2000.
HoBplil moaxo K MOCTPOEHHIO IEHTPAJIM30BAHHBIX cucTeM Ha 0Oaze moxmyneir DCS-2000M
MO3BOJIMT HCIONB30BaTh MOMIHOCT CPU i BBIMOMHEHHS aNTOpPUTMOB IO YIPABJICHUIO
00BEKTOM aBTOMAaTH3allMU, a YBEJIMUYEHHE KOJIMYECTBA KaHAJIOB BBOJA-BbIBOJIA, OTHOCUTEIHHO
monynei cepun DCS-2000, cokpaTUT KOJIUYECTBO MOAYJIEH MPUMEPHO B JBa paza. OuznyecKku
CPU coemunsiercst ¢ monynsmu YCO nByms uHTepdeiicHbiMu kaHamamu RS-485. Ilpu
aBTOMAaTUYECKOM KOH(UTypHpOBaHUU KOHTpoJuiepa yacTh Moayied YCO ompammBaroTcss IO
OJIHOMY KaHajy, a 4acTb - 1o apyroMmy. Eciu mo kakoi-nu0o mpuunHe MOIYJb HE OTBEUYAeT Ha
3anpoc, To CPU aBTOMaTudecku ompamvBaeT HE OTBETHUBLIMI MOIYJb MO IPYroMy KaHamy.
Taxum 06pa3oM, IPOU3BOIUTCS pe3epBUPOBaHUE HHTEP(EHCHBIX KAHATIOB U YBOECHUE CKOPOCTH
orpoca MoJyJieH, T.e. hopMHupyeTcs OoTKazoycToiuuBas cucrema. Moaymu YCO obecrieunBaror
OBICTPYIO «TOPSUYIO» 3aMEHY B CIIy4ae BbIXOJa U3 CTPOSI.



ApXHTEKTypa KOHTpOJLIepa

Kak yxe Obuto ckazano, monynu cepun DCS-2000M ycrtanaBnuBalOTCs B Kapkac
00BETUHSIOTCS KPOCCOBOH TIIATOM.

Kpoccoas mnarta conepxkur:

® [IIMHBI TUTAHUS OCHOBHOT'O U PE3€PBHOIO MICTOUHUKOB IMUTAHMS;

e IIUHBI ABYX HHTep(eicHbIX kKaHamoB RS-485;

® CHUTHAJIBI CETEBOIO aJipeca MOIYJIs;

® MHKpOTEPEKITIOUATENH Ul 3a/IaHMs aJpeca KapKaca.

VYcraHoBka mMoayJieid B Kapkace - mpou3BojbHas. CeTeBoil aapec MOayss ONpeaeisieTcs
MecToM B Kapkace. JlaHHOe pelleHue ™O3BOJSET COKPAaTUTh BpeMs IPU MOHTaxe H
o0ciy>)kxuBaHuM KOHTposuiepa. CymecTBYIOT KapKachl HECKOJIBKUX TUIIOPA3MEPOB, COJEPKAIIUX
OT IIECTU A0 4YeThlpHaAuaTu nosuuuil. Monynu agantepsl RP-31 nmo3BossitoT 00BEAMHSTH 10
BOCBMHU KapKacoB B OJMH KOHTpoJuiep. Kapkackl KOHTpoiiepa MOryT ObITh pacripeaeseHbl 1o
pasHbM mkadam. [Ipu stom CPU, «macTtep» B ce€TH, HaXOAUTCS B JH0OOM KapKace WU BHE €ro.
B nacrosmee BpeMsi pa3zpabarbIBaroTCs J1Ba THIA MPOLIECCOPHBIX MOAYJEH, MpeaHa3HaueHHBIX
JUI yCTaHOBKH B Kapkac. OmuH monmynb - CPU-31 Ha 6aze mukponpoueccopa Am186CU-50
bupmer AMD, noanepskuBaromiuii cucremy mnporpammupoBanus CONT-Designer (pa3paboTku
3A0 «OMUKOHY), npucymyto koutposiepam cepuit IK-2000 u DCS-2000. Bropoit moayis -
CPU-32 na 6a3e mukponpoueccopa IPC@QCHIP SC143 ¢upmbr BECK, npennazHaueHHBINA JUIs
UCTIONIB30BaHUsl CUCTeMBbl TnporpammupoBanust CoDeSys. TexHuueckne XapakTepUCTHKH
LEHTPAJIbHBIX ITPOLECCOPHBIX YCTPOICTB MPUBECHBI B TabauUIE 1.

Tabnuua 1. Moaynu HeHTpalbHBIX TPOLECCOPHBIX YCTPOICTB

HaumeHoBaHue napamerpa Moayas CPU-31 Monayas CPU-32
Tun Mmukponpoueccopa Am186CU-50 IPC@QCHIP SC143
dbupmser AMD ¢upmer BECK
O0BeM naMsATH TPOTrpamMM TOJIH30BATENS 512 xGauT 8 MoOaiit
O6vem O3Y 256 kbaiit 8 MoGaiit
Y CTpolCTBO pe3epBUPOBAHUS €CTh

WuTepdeiicHple KaHATIBI TaTbBAHNYECKH
M30JIMPOBAHHBIE, CKOPOCTH NEPEIadn

JAHHBIX U TIPOTOKOJIBL:
- RS-485, SDLC/MODBUS RTU, no 2,304

Mobwurt/c 4

- RS-232, MODBUS RTU, no 460800

out/c 2

- ETHERNET, MODBUS TCP 3

- USB 1

CucremMa nporpaMMHPOBaHUS CONT Designer | CoDeSys
[luranue Hecrtabunuzuposannsiii U1 18...36 B
Pabouas Temneparypa ot -25°C o +60°C

[Tutanne Momyneil KOHTposuiepa OOeCIeuyMBaeTCs BHEIIHUMU HCTOYHHKAMHU TMHTaHUA,
KOTOpBIE MOJKIIOYAOTCS K KapkacaM uepe3 Moayiau RP-31. Bo3MokHO NOIKIIOYEHHE ABYX
WUCTOYHUKOB MTUTAHUS: OCHOBHOTO U PE3EPBHOTO.

JlaT4yrMKu ¥ UCIOJIHUTENbHBIE YCTPONCTBA MOJACOEAUHAIOTCS K MOy IsiM Y CO ¢ moMoInpio
COEJIMHUTEIICH, PACIIOIOKEHHBIX Ha JINIIEBBIX MaHEsIX.

TpaguIMOHHBIN TMOAXOA K OpraHW3alid CHCTEM AaBTOMATHU3AIMH MpeIycMaTpUBaeT
MIPOMEKYTOYHBIC KICMMHBIE COCITUHUTEIN, C TIOMOIIBIO KOTOPBIX JATYMKH U MCIIOTHUTEILHBIC
YCTPOWCTBA TOJKIIOYAOTCS K MOAyssiM. [l cokparieHuss MOHTaxHBIX pabdor cepus DCS-
2000M mpenycmaTpuBaeT TEepPMHHAIbHBIE MOJYJH, WUMEIOLIUE KIEMMBI 7S MOAKIIOYEHUS




«TIOJIEBBIX» Kabemnel M coequHuTeNn i moAKtroueHus K Mmoxyisim Y CO. Bee BXogHbIe menu
TEPMUHATBHBIX MOJYJIEH HMEIOT IIeMH TPpo303amuThl. HeKoTopwsie THIIBI TEPMHHAIBHBIX
MOAYJIEH COepkKaT TAKKE SJIEMEHTbl B3PbIBO3ALUTHI.

Kpome coenunuTeneit, Ha TUIEBBIX MAHENAX PACTIONOKEHBI HHIUKATOPHI, OTOOpaKaIOIINe
COCTOSIHHE BXOZOB-BBIXOJIOB, pa0OTy MHTEP(EHCHBIX KaHAJIOB M PE3yJIbTaT CAMOTECTUPOBAHHS
MOAYJIeH, YTO CYIIECTBEHHO YIIPOIaeT 00CITyKUBAHUE CUCTEMbl aBTOMAaTH3AIIIH.

Apxurtektypa HM YycrpoicrBo moayiaed YCO
cepun DCS-2000M

Bce Moy YCO cepun DCS-2000M umerot nBe
OCHOBHBIEC YaCTH: CUCTEMHYIO U 00beKTHYI0. CrucTeMHas
4acTb ~ COCTOMT W3  MHUKPOKOHTpOJUIEpa  THIIA
ATMEGAI162 ¢dupmer ATMEL, cynepBuzopa nutaHus,
dbopMupoBaress IByX HHTepPEHCHBIX KaHAIOB THa RS-
485 u cpeactB Buzyanuzaluu pabOTOCIIOCOOHOCTH
monynsi.  OObekTHast  4acTh  CONEPXKUT  IICTH,
MNOJKITIOYaeMble K JaTYMKaM WM HUCTIOJHUTEIEHBIM
yCTpoWcTBaM, [U(PO-aHAJIOTOBbIE WM  aHAJIOTO-
1 poBbie peodpa3oBaTesid (B MOAYJSIX aHAIOTOBOTO
BBOJIa/BBIBOJIA), DJICKTPOHHBIE KJIIOYHM U YCTPOMCTBA
¢unbTpanmu (B MOIYyJSX JHMCKPETHOro BBona/BbiBoga). OOBEKTHAss YacTh MOJIYJIS
raJlbBAaHUYECKU U30JMPOBaHA OT CHCTEMHOM.

Monymu  cepun  DCS-2000M  umeroT  ammapaTHO-IIPOrpaMMHBIE  CPEICTBa
CaMOTECTUPOBaHMs. Pe3ynpTaT TEeCTUPOBAaHHS 3aHOCHUTCS B PETHCTP COCTOSHUS MOMIYJIA,
comepxkumoe kotoporo mepemaercss B CPU B kaxmol TpaHsakmuu. B ciaydae BBISBICHUS
HEHCIIPAaBHOCTH 3aropaeTcsl KPACHBIA CBETOAMO/, PACTIOJIOKCHHBIM Ha JIUTICBON TUTAHKE MOIYJISL.

MexaHU3M caMOTECTHPOBAaHUs 3aBUCUT OT THUMA MOAYJs. Moysin aHaJIOroOBOro BBOJAA B
nporecce paboThl, KpOME HM3MEPEHHsS BXOJHBIX CUTHAJIOB, NPOU3BOIAT aHAJIOTO-LU(pPOBOE
npeoOpa30BaHUE CUTHAJIOB PETIEPHBIX TOYEK.

Moynb aHaIOrOBOTO BBIBOJIA MTPOU3BOIUT KOHTPOJIb BEIXOTHOTO CHTHAJIA.

B Monynsx AMCKPETHOTO BBIBOJA MOCIE BHIIOJIHEHUS MPOLEAYPHI BKIOYEHHS BBIXOJHBIX
KJIIOUel TpoBepsieTCsl COCTOSIHUE KIfouel (OTKPBITHI OHU WK HeT). Kpome atoro, mposepsieTcs
3HAYCHHE TOKa, MPOTEKAIOIIETO 4Yepe3 BbIXOAHBIC KiIt0ud. Ecnu Tok mpesbimaer 500 MA
(MakCcMMaJIbHO BO3MOJXKHBIH), ABTOMATHYECKH BBIKJIIOYACTCS DIICKTPOHHBIA KJIIOY, dYepes
KOTOPBIM NpOMyCKaeTcsl MOBBIMEHHBI TOK. MUKPOKOHTpOJUIEp MOIYJs, HOJYYUB CHUTHAI
aBapuu, MPOTPaMMHO BBIKJIIOUAET TPYIIY BBIXOJOB, B KOTOPOH Mpou3olia aBapus (MOIYJb
JIMICKPETHBIX BBIBOJIOB HMEET JIBE HE3aBUCHMBIEC TPYIITIBI BEIXOOB 110 BOCEMb Pa3psiIoB Kaxkas).
Jnist mpetoTBpalieHus JOXKHBIX cpadaThIBaHUI BBIXOTHBIX KIIFOUEH, B ciydyae cOOsl IPOTpaMMBl,
dopmupyeTcss  cHelMalbHbI  CUTHal, KOTOpBIM, B  3aBUCUMOCTH OT  COCTOSIHUSA
MHUKpONEpEKIoUaTesis, JUOO BBIKJIIOYAET BBIXOAHBIE KJIIOYM, JUOO0 OJIOKUpYeT uX
NepEKITIOUYCHUE.

B Momynsx JAHMCKpEeTHOTO BBOJAa AaBTOMATHYECKH KOHTPOJHPYETCS IEJIOCTHOCTh
HOJBOJAIIMX LIENEH OT JaTYuKa 10 MOIYJIS.

Hogsbie Bo3amoxkHOCTH KOHTpOJuiepoB cepun DCS-2000M mo3BOISAT MIUPOKO UCTIOIB30BAThH
WX JJI CO3[IaHUs KakK LIEHTPAJIU30BAaHHBIX, TAK M PACHPEIEICHHBIX CUCTEM aBTOMATHU3allMU B
Pa3IMYHBIX OTPACIIAX TPOMBIIIEHHOCTH.



